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The objective of this study is to investigate those economic con-

siderations that may limit the ability of the Pacific Northwest's pulp

and paper industry to compete with other regions producing pulp, paper

and board for world markets.

The share of the Pacific Northwest and the United States in world

trade of pulp, paper and board, together with products exported and their

destinations, are presented first.

A review of the literature on demand analyses for paper and board

provided a framework for specifying a demand eq.uation. However, more in-

sight into phenomena of substitution threatening export or domestic de-

mand for paper and board was gained by gathering information of increas-

ed exports of chips from the Pacific Northwest, greater use of hardwood

pulp, recycling of waste paper and the developwent of synthetic fibers

and papers. The extent to which pulp, paper and board products from the

Pacific Northwest are differentiated on the basis of the wood species

used was also considered.



Comparison of the competitive advantage of the Pacific Northwest,

Finland, Sweden, the Southern United States and East and West Canada

showed that the Pacific Northwest has a competitive advantage -- defined

as the difference between the C.I.F. price and total cost (production

plus transportation costs) -- in the shipment of kraft linerboard to

Japan and, if economies of scale are achieved, to Europe also. The same

results would be obtained for bleached kraft pulp and newsprint.

Planned investments for the period 1969 to 1974 in several regions

of the world were presented to see whether or not this additional inf or-

mation would confirm the results of the comparison of competitive advan-

tage, assuming that investment will be attracted where competitive advan-

tage is the greatest. It appears that in the immediate future the

United States will have a lower rate of growth than other regions of

the world, and that the Pacific Northwest will attract less investment

than the rest of the United States. The discrepancy between the results

of the study of competitive advantage and the location of planned in-

vestments was explained by the cost differential existing between the

Pacific Northwest and British Columbia and the low profitability in the

pulp and paper industry due to world excess capacity. This excess

capacity was verified by comparing estimates of world consumptiou and

production capacities for all pulp grades from 1971 to 1975, and for

kraft linerboard from 1971 to 1973.

In order to obtain a better framework for specifying an econometric

model, and also to relate its implications to the existing behavior of

the industry, a review of marketing practices was undertaken. This

showed that the major producers have sonle ability to control price by



reducing production, that product differentiation exists based on brands

and that integration is frequent between producer and foreign customers

through the purchase of foreign subsidiaries.

A quarterly econometric model from 1961 to 1969 was developed ex-

plaining prices and exports of kraft linerboard from Sweden and the

United States to Germany and the United Kingdom, as well as price and

quantities demanded in the US market. This product and these countries

were selected because kraft linerboard is the major US pulp, paper and

board export commodity and the countries considered are the two largest

exporters and the two largest importers of this product in the world.

The model was useful from two standpoints: (1) it provided information

for planning regional marketing strategies, such as investment planning

in the Pacific Northwest, and for determining effects of tariff, cost

factors and freight increases on price and quantities traded, and (2)

it was able to forecast prices and quantities demanded in the US domes-

tic market and international trade flows.

Pinally, implications of the study are summarized i'or the building

of econometric models and for pulp and paper export prospects of the

Pacific Northwest. Also, some important steps to consider in the plan-

ning of marketing strategy are pinpointed.
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AN ECONOMIC ANALYSIS OF PUlP, PAPER A1QD BOAED EXPORTS
FROM TEE PACIFIC NORT}]EST

I. INTRODUCTION

Discrepancies between locations of accessible forest resources and

areas of pulp and paper consumption have given rise to substantial in-

ternational trade representing about 15 percent of the total world pro-

duction of paper and paperboard (Organization for Economic Cooperation

and Development (0ECD), 1970).

Among the regions of the United States participating in this world

trade, the Pacific Northwest (including the States of Washington, Oregon,

Idaho and Montana) has been one of the most export oriented in that it

ships abroad a higher percentage of its pulp and paper production than

other US producing regions (which include the South and the East of the

United States).

In the coming years, however, this region may be facing a reduction

of its foreign markets. Additional pulp and paper capacity is being

built in British Columbia, Latin America and Scandinavia to meet in-

creasing world demand. The annual increase in capacity in these mgions

from 1970 to 1973 is forecast at about 5 percent, while for the United

States it is 2.5 percent (Food and Agriculture Organization (FAO), 1969).

This new US capacity will be constructed primarily in the Southeastern

States and to a much less extent in the Pacific Northwest (Slatin, 1969;

Pollitzer, 1972). This casts doubt on the ability of the Pacific North-

west to keep its share and to compete effectively in world markets in

the near future.
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This situation certainly cannot be due to a lack of raw material

as 1.8 million bone-dry short tons of pulp chips were exported from the

Pacific Northwest in 1970 (Darr, 1971). The question then arises: Is

the Pacific Northwest headed toward a position of lesser importance in

the US pulp and paper industry and, consequently, in foreign trade of

pulp and paper? What factors are responsible for this situation? Can

this region expect to maintain its share of world trade?

The objective of this study is to investigate those economic con-

siderations that may limit the ability of the Pacific Northwest's pulp

and paper industry to compete with other regions producing pulp, paper

and board for world, markets.

To pursue such an objective an econometric approach is adopted, as

a mathematical model is useful for directing the collection of relevant

data and for explaining economic phenomena underlying the international

trade of pulp and paper. It can be used also for exploring the effects

of factor changes, searching for optimal courses of action for exporters,

and for estimating future levels of trade. The model will be accepted

if it yields statistically valid and meaningful predictions about trade

flows and rejected if it does not.

Results of the study should be of interest to exporters and im-

porters, to producers for making future plans and investments and to

governmental agencies whose decisions concerning tariffs and taxes might

affect the competitive advantage of a particular region.

According to the literature, no real attempt has been made to ex-

plain econometrically the interrelationships of international trade

flows of pulp and paper. Approaches usually taken are based on analyses



of trends without attempting to use mathematical techniques (Guthrie,.

1950, Hunter, 1952). Only the Wohlenberg (1966) study used a linear

programming transportation model whose objective function minimized

manufacturing and transportation costs. His model was applied only to

trade between Canada and the United States and no attempt was made to

incorporate trade with other countries.

On the other hand, econometric studies of international trade in-

cluding all commodities have been undertaken.

One of the simplest models for analyzing flows between individual

countries was formulated by Tinbergen (1962). According to this model,

the value of trade between any two countries is determined by income in

each country and by geographical distances between them. This model

has been modified and extended by both Linneman (1966) and Waelbroeck

(1961).

Linneman modifies the model by including populations of the import-

ing and. exporting countries as separate variables. However, he omits

prices because his is a cross-sectional model. Waelbroeck, on the other

hand, introduced prices, making his model more useful for analytical

purposes.

Other models have been developed seeking primarily to establish the

main relationships between the level of domestic economic activities and

foreign trade in various countries so as to see how fluctuations in the

former affect the latter. Metzler (1950) focuses attention on changes

in investment, Neisser and Modigliani (1953) on income and capital flows,

and Polak (1953) on autonomous investment and price changes. Rhomberg

and Boissonneault (1964) developed a more complete model where income,
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capacity and. also prices are the exogenous variables. More recently,

a model has been developed by Adams (1969) involving other exogenous

variables such as relative competitiveness, pressure of demand and ex-

cess inventory measure. These variables, and others, can be incorpo-

rated in a model presented by Armington (1969) which assumes that a pro-

duct is distinguished not only by its place of production but also by

its place of demand. According to this model, international trade flows

can be represented by a set of demand and supply relationships.

This combination, appearing to be relevant in the case of inter-

national trade of pulp, paper and board, has been used in this study.

Because the Pacific Northwest is only a small segment of the total

world picture which must first be understood, the model will be applied

to total US exports of pulp, paper and board; nevertheless, considerable

effort will be devoted to drawing inferences about the competitive abil-

ity of the Pacific Northwest and economic conditions that will affect

future export levels from this region.

However, as the model is based on supply and demand relations, fac-

tors affecting demand and supply will be reviewed first, together with

marketing practices in the international trade of pulp, paper and board,

as these latter help in specifying the model and interpreting its impli-

cations.

The purpose of Chapter II is to pinpoint what has been the position

of the United States and Pacific Northwest in the world trade of pulp

and paper. The review will consider which regions of the world are net

importers or net exporters, what has been the trend over time of the

foreign trade of these regions, which products have been the most
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exported from the United States and the Pacific Northwest and to which,

destinations, and what is the share of the United States and the Pacific

Northwest in the imports of selected world areas.

In Chapter III factors affecting demand for pulp, paper and board

will be investigated as a preliminary to specifying a demand equation

for the econometric model that is consistent with real world conditions

and relationships. For this purpose,answers to several questions will

be sought: Wnat implications can be drawn from demand studies already

done in the field of pulp and paper? As the Pacific Northwest and the

United States export specific qualities of pulp, paper and board, what

are the possibilities of substitution between pulp qualities? What are

the trends in pulpwood exports? What are the effects of the recycling

of waste paper on demand for pulp? How is the development of synthetic

fibers and papers going to affect demand for pulp and paper?

In Chapter IV, factors influencing supply are analyzed. A review

of international trade theories is used as a guide for determining

causes of trade. Then the competitive positions of areas supplying

pulp, paper and board to Germany and Japan -- countries representative

of two major importing regions -- are examined. The competitive posi-

tion of each supplying area is determined (1) directly, by estimating

the margin (gross profit) from exporting pulp, paper and board to Europe

and Japan and (2) indirectly by analyzing the location of new capacity

to be installed from 1971 to 1975 to meet increasing world demand. In

Chapter IV also, estimated consumption of pulp and kraft linerboard by

world area is compared with world capacity increases from 1971 to 1975

to indicate whether the Pacific Northwest will still have potential
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foreign markets at the prevailing price.

In Chapter V product differentiation, channels of distribution and

pricing policy are reviewed in order to provide a better framework for

specifying an econometric model, and also to relate its implications to

the behavior of the international trade of pulp and paper.

In Chapter VI the information gathered in the preceeding chapters

is integrated with economic concepts in the specification of a general

model of the international trade of a particular pulp and paper product:

kraft linerboard.. The model will be applied to a study of North Anieri-

can-Scandinavian competition in the 13K and German markets for the years

1961 through 1969.

In the final chapter, implications of the study are suniniarized with

their bearing on the initial questions posed in the introduction and on

the pulp and paper export prospects of the Pacific Northwest.



II. POSITION OF TEE UNITED STATES MID THE PACIFIC NORTEEST
IN WORLD TRADE OF PULP, PAPER AND BOARD

In this chapter pulp, paper and board markets of the United States,

the Pacific Northwest and competing countries are analyzed in terms of

net imports and exports. Next are presented the chief pulp, paper and

board exports from the United States and the Pacific Northwest, the im-

portance of US and Pacific Northwest exports in relation to production,

the destinations of exports, and finally the share of the United States

and the Pacific Northwest in imports of selected world areas.

The United States'. S1are of World Trade
in Pulp, Paper and Board

World Trade Picture

The total world pulp, paper and board production reached 236 million

tons in 1970 (World Review, 1971), of which 17 percent crossed interna.

tional borders to reach its final place of consumption. Table 1 shows

the importance of different world areas in the production of pulp, paper

and board. The United States is in the lead, producing more than 36

percent of the world total, followed by Canada and the three countries

of Northern Europe: Finland, Norway and Sweden. Considered as a whole,

North America is a surplus area (if the difference between exports and

imports is negative, the country is said to have a deficit; if positive,

it is said to be a surplus area). In Europe, the only net exporters of

pulp, paper and board are Finland, Norway and Sweden. The remaining

continents -- Africa, Asia and Oceania -- are deficit areas. Only the

7



Table 1. Production, imports andexports of pulp, paper and board by main geographic regions and corn-
arIson of fori trade With production for ae1i iegion, 1970;

Source: World Review, 1971.

ai Metric ton = 1.102 short tons.

Region
Pulp, paper and
board production

Imports Exports
Ratio of exports
plus imports
to production

Wood
pulp

Paper
and board

Wood
pulp

Paper
and board

North America

1,000
Metrictons Percent 1,000 Metric tons 1,000 Metric tons Percent

113,669 48.0
USA 85,897 36.3 3,869 7,993 3,404 3,126 17.7
Canada 27,772 11.7 50 245 6,421 9,027 46.9

Europe 66,855 28.3
Finland, Norway
& Sweden 26,613 11.3 190 193 796 7,335 54.9

EEC 20,692 8.7 5,384 5,747 335 2,320 66.6
United Kingdom 5,411 2.3 2,738 2,505 - 229 101.1
Other 14,139 6.0 1,568 2,364 698 1,960 46.6

USSR 13,418 5.7 250 349 391 9

Asia and Oceania 34,820 14.7
Japan 21,774 9.2 913 99 12 507 7.0
Other 13,046 5.5 980 2,937 168 299 33.6

Latin America 5,896 2.5 615 2,001 134 205 50.1

Africa 1,802 0.8 142 900 414 87.3

TOTAL 236,460 100.0
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USSR is self-sufficient.

The importance of foreign trade for each area is expressed by tak-

ing the ratio of total imports and. exports over the production of the re-

spective country or region (last column of Table 1). The United Kingdom

has the highest ratio, showing its high degree of dependence on foreign

imports in relation to production. Canada, Finland, Norway and Sweden

depend heavily on exports, while Africa, Latin America and. in particular

the European Economic Community (EEC) depend. on imports (the EEC includes

Belgium, France, Germany, Italy, Luxembourg and the Netherlands but not

the United Kingdom as at the time of writing negotiations were not yet

concluded). The low ratio for the United States indicates the extent to

which domestic production overshadows foreign trade.

Figure 1 is a dynamic description over time of the net trade balance

of several world areas plotted on a semilog basis for direct comparison

of rates of change. If the difference between exports and imports of a

country or region is positive, the export is shown by a solid line; if

negative the import surplus is iepresented by a dashed line. Since 1948,

the rate of increase in exports from Norway, Finland and Sweden has been

greater than that of Canada, showing the eagerness and ability of these

countries to export. Among the countries with an import surplus, the

EEC is by far the fastest growir]g net importer. The United Kingdom's

imports are also growing, but at a much slower pace. The only country

with a decreasing import surplus is the United States. Explaining this

trend requires knowledge of the production of pulp, paper and board in

the United States as well as its foreign trade composition.
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US PuJ.i Paper and Board Production

11

Figures 2 and 3 give a background of pulp, paper and board produc-

tion patterns in the United States. Definitions of the products are

given in Appendix A. Among pulp grades, unbleached sulfate pulp is the

principal one produced followed by bleached and semi-bleached sulfate

pulp, groundwood, semi-chemical pulp, bleached sulfite pulp, special

alpha and unbleached sulfite pulp.

Printing and writing papers, excluding newsprint, rank first among

different types of paper products. Packing and industrial paper is the

next most important category. For paperboard, kraft linerboard and cor-

rugating medium are the principal commodities.

US Foreign Trade of Pulp, Paper and Board

The geographic distribution of 1970 exports is shown in Figure 4.

Western Europe as a whole takes 48 percent of total US exports. The six

nations of the EEC, if considered as a single entity for trade, repre-

sent by far the chief foreign market for products of the US paper indus-

try. After the EEC, &n decreasing importance, come the Asiatic countries,

the countries of the European Free Trade Association (EFTA, including

Austria, Denmark, Finland, Norway, Portugal, Sweden, Switzerland and the

United Kingdom), Central America and South America.

Kraft linerboard in 1970 was the major US export item (Figure 5),

followed by bleached sulfate pulp, dissolving pulp, waste paper, bleached

sufite pulp, unbleached sulfite pulp, newsprint and boxboard. These

eight items represented 86 percent of total US exports of pulp, paper



Special alpha and dissolving 4.1%

Bleached sulfite 4.5% Unbleached sulfite 1.0%ISoda and, screenings

4.7%

Semicliemical

Groundwood.

Unbleached kraft
linerboard

Construction paper Newsprint
and board

Other paperboard

Semichemical
corrugating medium

Unbleached
sulfate

Bleached and

semibleached

sulfate

Total pulp grades: 41,806 thousand short tons.

Figure 2. US wood pulp production in 1970.

Source: Smith, 1971, p. 34

Total paper and board. production: 52,452 thousand short tons.

Figure 3. US production of paper and board in 1970

Source: Smith, 1971, p. 37.
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Packaging and
industrial con-
verting paper

Tissue and other
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Figure 4. US exports of pulp, paper and board by destination in 1970.

Source: Smith, 1971, P. 8.

All other products 14%
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pulp 4%
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Total exports: 6,400,000 short tons.

Figure 5. US exports of pulp, paper and board products in 1970.

Source: Smith, 1971, p. 9.

North America 7%

South America 9%

Central America 11%

Asia 19%

Total exports: 6,400,000 short tone.

NEC 29%

EFIA 13%

Other Europe 6%

Kraft linerboard
28%

Bleached sulfate pulp

13

Africa 3.5%
Oceania 2.5%



1 4

and board in 1970. Among the rest were kraft wrapping paper, kraft

shipping sack paper, coated book paper and special industrial paper,

corrugating medium, fine coated gToundwood paper, special food board,

cotton pulp and unbleached sulfite pulp.

The relative importance of exports and imports as compared to US

production is illustrated in Figure 6. Among imports, the major item

is newsprint, for which the equivalent of 196 percent of US production

is imported and 4 percent exported. The principal export coxmnodities

having a positive trade balance or export surplus are dissolving and

special alpha pulp, kraft linerboard and to a lesser extent waste paper.

Canada is the principal supplier of pulp, paper and board products

to the United States, providing 94.4 percent of US import requirements.

Other countries of origin, in decreasing importance, are: Finland, South

Africa and Sweden (ITSDepartment of Commerce, 1971, p. 37).

The Pacific Northwest's Share of World Trade
in Pulp, Paper and Board

Pulp, paper and board exports from the Pacific Northwest region in

1969 reached 100 million dollars, 9 percent of the total exports of this

region. From the Oregon customs district alone, which includes ports

of the northern bank of the Columbia River, pulp, paper and board exports

counted for 20 percent of the total exports from Oregon.

Ten percent of the pulp, paper and board production of the Pacific

Northwest was exported in 1969 (Northwest Pulp and Paper Association,

1971). These exports counted for 23.2 percent of the total pulp, paper

and board exports of the United States, that is, 30 percent of total US
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Figure 6. 1970 trade balance of pulp, paper and board products, shown in relation to US production of
each item.

Source: Smith, 1971.
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pulp exports and 16.6 of total US paper and. board exports.

Among pulp, paper and board exports from Oregon and Washington,

softwood pulp predominates. Only about 7,000 tons of hardwood pulp

were exported from these states in 1969 (Table 2). In terms of quantity,

bleached sulfite softwood pulp, alpha and dissolving pulp and kraft

linerboard constitute the bulk of the exports.

Oregon and Washington export 94 percent of the total US exports of

bleached sulfite pulp. Sulfate pulp is also exported, particularly un-

bleached sulfate which accounts for 43 percent of the total US exports

of this item. Bleached and semi-bleached sulfate pulp exports are also

substantial, their respective percentages of the US total being 26.9

and 39.8.

Of paper and board exports, kraft linerboard is predominant in

terms of quantity -- more than 250,000 short tons are exported from Ore-

gon and Washington, representing 15.3 percent of US exports in this com-

modity. The remaining paper and board exports, though not large in quan-

tity, constitute a substantial part of total US exports -- 43.7 percent

in the case of paper and 21.7 percent in the case of paperboard. Al-

though the United States is an extensive importer of newsprint, some is

also exported, probably to meet special orders abroad.

Besides the quantities exported from Oregon and Washington, it is

necessary to know also their principal markets, which other regions of

the United States export these commodities, and how the Pacific North-

west ranks among them. Such information is summarized in Tables 3 and. 4

for five regions of origin: Washington and Oregon, California, the Gulf

Coast, the Atlantic Coast and other states. The Gulf Coast region



Table 2. 1969 exports of pulp, paper and board from Washington and Oregon customs districts by volume)

and percentage of total US exports of each product.

aThe Oregon customs district includes the north bank of the Columbia River.
bOnly major coimnodities included, representing 81 percent of all US paper and board exports.

Source: US Bureau of the Census, 1969.

Product
From WashIngtona
customs district

From Oregona
cuatoms district

Washington and Oregon
exports as percentage

of US exports

short tons short tons percent

Pulp, paper and. board 512,377 488,563 23.2

Pull) 422,739 209,508 30.0
Alpha and dissolving 167,425 21,144 25.3
Sulfate, unbleached 54,692 - 43. 1
Sulfate, bleached, hardwood 3,578 86 0.8
Sulfate, bleached, softwood 57,738 40,996 26.8
Sulfate, semi-bleached 9,668 50,943 39.8
Sulfite, unbleached 87 12,108 88.2
Sulfite, bleached, hardwood 781 2,715 52.3
Sulfite, bleached, softwood 128,770 81,516 94.0
Paper and boardb 89,638 279,055 16.6
Newsprint 14,035 4,572 14.6
Kraft linerboard 28,430 231,532 15.3
Paper: wrapping, bag and converting,

unbleached, kraft; kraft shipping
sack; other kraft paper 23,886 31,728 43.7

Other kraft paperboard; paperboard:
special including cardboard and

other bending and non-bending board 23,287 11,223 21.7



abIe 3. US pulp expertsby geographic origin and destination, 1969.

aLess than one thousand tons.
Exported mostly from Alaska.
cMay not add because of rounding.

Source: US Bureau of the Census, 1969.

Destination Origin

Oregon and
Washington

California Gulf Coast Atlantic
Coas-t

Other

.1,OOO Per-
Sh.tons cent

1 ,000 Per-
Sh.tons cent

1 ,000 Per-
Sh.tons cent

I ,000 Per-
Sh.tons cent

1 ,000 Per-
Sh.tons cent

Canada 6 0.9 1 0.6 0 0.0 13 2.4 7 3.5
Central America _a 0.1 - 0.0 68 11.5 12 2.3 - 0.2
South America 69 11.0 3 1.7 40 6.7 56 10.8 1 0.7

68 10.8 3 1.7 147 24.9 80 15.5 - 0.2
161 25.5 47 30.0 193 32.7 237 46.5 1 0.4

Other Europe 11 1.7 0 0.0 72 12.2 42 8.1 3 1.2

Asia, Western area 0 0.0 3 1.7 - 0.0 3 0.6 0 0.0
Other Asia 277 44.1 98 62.5 57 9.7 55 10.7 196b 935
Australia & Oceania 35 5.6 - - 0.2 13 2.1 3 0.6 - 0.0

Africa 2 0.3 2 1.6 1 0.2 13 2.5 - 0.3

TOTALC 632 100.0 157 100.0 591 100.0 515 100.0 210 100.0



Table 4. US paper and boardaexports originand destination, 1969.

Destination Origin

a01 major coumiodities included, representing 81 percent of all US paper and board exports.
bLess than one thousand tons.c7 not add because of rounding.

Source: US Bureau of the Census, 1969.

Oregon nd
Washington

California Gulf Coaat- Atlantic
Ooast

Other

1 OOO Per
Sh.tons cent

1 ,000 - Per-

Sh.tons cent
1 ,000 Per-
Sh.tons cent

1 ,000 Per-
Sh.tons cent

1 ,000 Pex
Sh.tons cent

Canada 23 6.3 0 0.0 0 0.0 163 18.8 71 97.7
Central America 45 12,2 13 45.3 189 21.5 63 7.2 1 1.3
South America 7 1.8 5 16.4 77 8.7 89 10.3 _b 0.0

6 1.7 - 0.2 214 24.3 51 5.9 - 0.2
112 30.3 - 0.9 270 30.7 328 37.7 - 0.4

OtherEurope 3 0.9 0 0.0 50 5.7 33 3.8 0 0.0

Asia, Western area 13 3.6 0 0.0 23 2.6 29 3.4 0 0.0
Other Asia 141 38.3 10 35.2 16 1.9 55 6.3 - 0.4

Australia & Oceania 10 2.6 - 1.0 8 0.9 5 0.6 0 0.0

Africa 8 2.3 - 1.0 33 3.7 52 6.0 - 0.0

TOTALc 369 100.0 29 100.0 100.0 869 100.0 72 100.0
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includes all customs districts from the Mexican border to the tip of the

Florida peninsula and the Mississippi River. The Atlantic Coast region

includes all customs districts along the Atlantic Ocean. The group

"other states" includes Alaska and all customs districts along the Amer-

ican-Canadian border. Chosen destinations are the principal world mar-

kets.

Oregon and Washingtons exports of pulp, paper and board go mostly

to Asia and the C, while those of the Gulf Coast are directed to

Central America, Europe and to a lesser extent to Australia and Oceania.

Atlantic Coast exports go mostly to Europe and some to Canada. Dissolv-

ing pulp only is exported from Alaska and goes to the Asian countries.

Prom the US interior shipments go mostly to Canada, while California ex-

ports only a modest volume.

It remains now to examine the US and Pacific Northwest shares of

total imports of major world marketing areas (Table 5). Although the

United States has larger relative shares of the Latin American, African

and Asian and Oceanian markets, the combined volume exported to the EEC

and United Kingdom nearly equals that of the first three areas, making

the European market extremely important for the United States in absolute

terms. The share of the Pacific Northwest in the imports of foreign

countries is modest, the greatest share being in Asia and Oceania. Can-

ada is the dominant supplier to Asia and Oceania, while Finland, Sweden

and Norway have 50 to 70 percent of the European market.



Table 5. Proportion of total pulp, paper and board imports of major world market
areas originating from the United Sta.tea and Ihe. Pa...cific.orthwet., 1969

Market Total
area imports

Proportion originating from

United States Pacific Northwest

1,000 1,000 1,000

Sh.tons Sh.tons Percent Sh.tons Percent

0

EEC 8,470 1,348 15.9 273 3.2

United Kingdom 5,550 526 9.6 74 0.1

Asia & Oceania 4,180 1,051 25.1 476 11.4

Latin America 2,090 737 35.3 121 5.8

Africa 385 113 29.4 10 2.6

Sources: World Review, 1970; US Bureau of the Census, 1969.



Conclusion

The United States is a substantial exporter of kraft linerboard and

pulp, particularly bleached sulfate pulp, but imports on the other band

large quantities of newsprint from Canada. Almost half of the US pulp,

paper and board exports go to the European market.

The principal exporting regions of the world are Canada, Norway,

Sweden, Finland and Russia, representing the major competitors of the

United States and Pacific Northwest in the world market.

The Pacific Northwest ships 23.6 percent of total US pulp, paper and

board exports, which represents 10 percent of pulp, paper and board

production of this region. The Pacific Northwest is a predominant ex-

porter to Asia and Oceania, but faces strong competition from the Gulf

and Atlantic coasts in exporting to Europe. US exports to Latin America

originate predominantly from the Gulf Coast.

In terms of total imports into major world market areas, the United

States is not a dominant supplier to any of them. It supplies one fourth

of the import requirements of Asia and Oceania, one third those of Latin

America and Africa. Canada is the major exporter to Asia and Oceania

while Sweden, Finland and Norway have a dominant position in the European

market.

Imports originating from the Pacific Northwest are of much less im-

portance to the major importing areas, except for Asia and Oceania where

11.4 percent of all import requirements come from the Pacific Northwest.

In terms of absolute volume, however, the EEC and United Kingdom

are major markets for the United States, and are second in importance,

after Asia, to the Pacific Northwest.
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III. WORLD DEMANI) FOR PULP, PAPER AND BOAR])

This chapter aims at showing which factors might affect demand for

pulp, paper and board products exported from the Pacific Northwest.

This information will be useful (1) in understanding production in the

Pacific Northwest and export patterns from this region and (2) in speci-

fying a demand equation, for either foreign or domestic demand as both

are related, for a particular pulp, paper or board commodity. It should

be understood that all the information provided here, dealing with sev-

eral products, is not only of direct interest in building the economet-

ric model for kraft linerboard presented in Chapter VI but could also be

used to specify a model for other pulp, paper and board commodities im-

portant to the foreign trade of the United States and the Pacific North-

west.

Demand theory conventionally specifies that for an individual con-

sumer the quantity of a commodity consumed depends upon its price,

prices of competing and complementary goods, individual incomes, popula-

tion and factors that reflect changes in tastes and preferences. In the

case of the several categories of pulp exported from Oregon and Washing-

ton, it is of particular importance to know which products compete with

each other and why, as changing demand patterns in the world might lead

to a shift from one product to another, greater shifts resulting from

greater substitutability. Several types of substitution could occur:

limitation of pulp, paper and board exports because of increasing chip

exports; increasing substitutability between kraft pulp and sulfite pulp,

leading to reduced production and thence to reduced exports of sulfite

22
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pulp from the Pacific Northwest; greater acceptance of hardwood pulp in

the world, reducing the need. for softwood pulp which is one of the major

export commodities of the Pacific Northwest; changing demand patterns

for dissolving pulp because of the development of substitutes; emergence

on the market of synthetic papers and non-woven material, leading to

lesser foreign demand for certain pulp, paper and board commodities; and

the growing emphasis on environmental quality, leading possibly to a

greater use of waste paper and consequently to less import needs on the

part of consuming countries. All these phenomena will be reviewed in

this chapter.

Demand patterns for specific paper and board products are a little

more difficult to ascertain because of the numerous products and the

rather differentiated characteristics of each. Consequently, future con-

sumption of these products will be reviewed by presenting results of

published forecasts and by specifying assumptions underlying these f ore-

casts. From them foreign demand could be deduced for commodities export-

ed from the Pacific Northwest.

Before studying the several phenomena of substitution that might

affect exports of pulp, paper and board from the Pacific Northwest, how-

ever, the principal regional demand studies for these products will be

reviewed to see how factors influencing demand, such as prices, income,

technological change or taste preferences, were integrated in the several

models. Results of the review are then applied in specifying the demand

function of the econometric model presented in Chapter VI.



Review of Deand Analyses for Paper and Board

Because of rapid growth in demand for paper, board and. wood pulp,

businessmen and government administrators concerned with plant expansion

in the industry, or with the adequacy of timber resources, have felt a

continuous need for appraisals of future trends in demand. In response

to this need, a series of demand studies have been prepared by public

and private agencies. These studies can be grouped according to three

prediction techniques: those using a single equation model, a multi-equa-

tion model or an input-output model.

The Single Equation Model

The bulk of demand studies have used this kind of model. The de-

pendent variable, usually the consumption of a grade of paper or board,

is a function of one or several independent variables. The form of the

equation is B = f(x) where

B the dependent variable

x = the independent variable(s)

f(x) = a specified form of relationship between the dependent

and independent variable(s).

The term "projected demand" is defined in these studies as the volume of

paper and board that will be consumed in the projection years if explic-

it and implicit assumptions concerning changes in population, economic

activity, prices and other determinants of consumption are realized.

The usual assumption concerning supply is that no significant change is

anticipated in the relative price of the product in question during the

projection period. This implicitly assumes a highly elastic long run
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supply curve.

As numerous models have been used over the past 20 years, a summary

of the principal ones is given in tabular form (Table 5) to emphasize

similarities and differences. These models differed not so much with

respect to the explanatory variables as to the form of the relationship

between consumption and independent variables. Selection of the type of

equation in each case was made according to the purpose in hand and the

relationships reflected in the historical data for the products in

question.

Demand studies for the world or for extensive areas, including a

large number of countries with a broad income spectrum, have shown a

clear tendency for the elasticity coefficient to decrease with a rise in

income level (FAa, 1960, p. 5). For this reason, several studies used

a function implicitly including decreasing income elasticity (FAQ, 1955,

1960, 1963;United Nations, 1963). In other studies (PA0, 1954; US Con-

gréss,'Hôuse of Representatives, 1957), however, a constant elastic de-

mand function was used, leading to higher projection levels, which were

justified under the assumption that specific grades of paper or board

were being introduced during the projection period as new markets were

taken over and new uses developd.

Hair (1967, p. 17) compared three types of relationships (see Table

5) and found through statistical analysis that the equation D = a-i-blogX

(the one with decreasing income elasticity) fitted best past data on US

consumption. He did not, however, reject use of the other two equations,

particularly the linear relation D = a+bX, which he considered best for

projecting consumption of sanitary and tissue paper as well as container-

board.



Table 6. Summary of principal single-equation models used to project paper and board demand.

D=a+bX1±bX2+cX3+dX4

B
log = a + blog y-

lognormal function

logD = a + blogX + c(1ogX)2

logB a + blogX7 or

D=a+bX7 or

B = a + blogX7

B

6
= aT + b

Xl = population
X2 = real disposable income
X3 = trend
X4 = other optional appropriate

variables according to grade
of paper and board

X5 = national income in constant
price (FAQ).

X5 = industrial production or the
real disposable income accord-
ing to grade of paper and
board (us Congress)

national income

= national income

= real disposable income index
or industrial production

T = time (1,2...n)

Stanford Research Institute,
1954, p. 255-294 (Study of
the US market).

FAQ, 1954. (World market study)

US Congress, House, 1957, p.
p. 34-37 (us market study).

FAQ, 1960 (World market study)
FAQ, 1963 (Western European
market study).

FAQ, 1955, p. 44; FAQ, 1963,
p. 14 (Both Latin American
market studies).

Hair, 1967, p. i (us market

study. The relationship was
chosen according to grade of
paper and board).

Slatin, 1970 (us market study).

Relationship Independent variables Authors and comments
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Another recent study (Slatin, 1970) did not make explicit use of

mathematical formulae relating consumption and income. The basis for

the forecasting procedure was to project the trend of the ratio of total

US consumption of one product to real GNP. From the projected ratio in

1975 and 1980 and the estimation of G1TP for these years consumption was

then derived.

In conclusion, choice of relationship depends largely on the country

or group of countries under consideration and on the grade of paper and

board in question. Some complex functions1ve proved applicable for

forecasting purposes over wide ranges of income. Simpler functions,

nevertheless, can be used for predicting within a limited income range.

The Multiequation Model

A second technique for forecasting demand mploys simultaneous equa-

tions. In these models several variables, including price, are used,

thus dropping the assumption of an elastic long run supply curve implicit

in the single equation models. The simultaneous system is illustrated

by the following:

Qs.= f(p,...)

=

=

where = quantities demanded (or consumption)

Qs = quantites supplied

p = price

In the field of pulp and paper, the only studies that have made use

of this technique are those of lberg and McKillop. Aberg (1968, p. 125)
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used a multi-equation model to study price elasticities of demand for

paper in the EEC and EFTA markets, rather than to project demand specif-

ically. The exogenous variables were price lagged one year, capacity of

the industry and income. Results showed that the demand for paper ap-

pears to have a very low price elasticity.

Similar results were obtained by McKillop (1967) in his econometric

study of supply and demand for forest products. He used several exo-

genous variables. His supply equation for paper included an index of

manufacturing production, population, per capita income, freight rates,

consumer price index, price of paperboard and price of paper. His de-

mand equation included the price of electric power, the rate of exchange

between the US and Canadian dollars, price of petroleum products, pro-

ductivity in pulp and paper, a dummy variable and price of paper. Simi-

lar variables were used for the paperboard supply and demand equations.

His estimates of demand price elasticity were also very low, -0.433 in

the case of paper and -0.313 for paperboard, implying that demand for

these products is inelastic.

These multi-equation models are more elaborate than single equation

ones because they incorporate such factors as substitute products, prices

and cost elements; but other factors -- penetration of paper and board

in different markets and technological changes -- are not explicitly in-

cluded. The input-output model discussed next, however, makes possible

the inclusion of this kind of information.



The Input-Output Model

The form of these models is inspired by Leontief's work on input-

output analysis. According to his model (Leotief, 1951 , p. 35) the out-

put of each industry (measured in physical terms) eq.uals the sum total

of the amount of its products consumed by all other industries. Thus,

if Xi indicates the net output (total output minus the amount of its

products consumed by all other industries) of the ith industry, and aij

are technical coefficients that indicate how the output Xi depends upon

total production in the sector j, the output of the ith sector is deter-

mined by:

Xi = aijX
j=1

An extension of this model has been applied to the fibre box indus-

try (us Economics Corporation, 1970, and Fód6ration des Syndicats de

Producteurs de Papiers et Cartons Pranais, 1967). The production of

fibre boxes depends on the demand from the different economic sectors.

In the American study 19 sectors were included, and 50 in the French.

The technical coefficients are determined through analysis of destina-

tions of fibre box shipments of selected companies.

When using an input-output forecasting model, two separate series

are forecast (American Paper Institute, 1967, p. 65): (1) the trend of

growth or decline of end use industries and (2) the rate of change of

product substitution, or in other words the technical coefficients. In

the Fibre Box Association's study, growth of each sector was forecast

for one decade by assuming a certain level of economic activity during

that decade. In the French study forecasts from the five-year plan were

used.
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Although the input-output model presents interesting features, the

two equation model has been prefered for use in Chapter VI as this per-

mits inclusion of price which, as seen later, is of primary interest.

In addition to price, substitution effects can be included in this model.

Before compiling quantitative data it is necessary to have a qualitative

knowledge of substitution phenomena and technological development. The

following sections present some of these factors for the principal grades

of pulp, paper and board.

Analysis of Pactors Affecting Demand
for Different Grades of Pulp

Numerous factors affect domestic as well as foreign demand for dif-

ferent grades of pulp, individually or as a whole: growing exports of

chips from the Pacific Northwest, the latest technical development in

sulfite pulping, greater acceptance of hardwood pulp, changing market

conditions for dissolving pulp, the emergence of synthetic papers and

non-woven materials and growing emphasis on environmental quality, lead-

ing possibly to greater use of waste paper. Theee factors are reviewed

in this section and their potential impact on projection of pulp demand

is evaluated.

Pulp Exports Versus Chip Exports

Exports of pulp, paper or board can be replaced by exports of raw

material such as pulpwood or wood residues in the form of chips. Over

the years a substantial international trade in pulpwood developed, par-

ticularly from Canada and the Scandinavian countries to the major con-
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suming areas, but has since declined and been replaced by the trade of

semi-finished products such as pulp, newsprint and other paper and board

products.

Another trend has recently appeared: the export of chips generated

in the manufacture of lumber and other forest products. The prime ex-

aaiple is the Pacific Northwest of the United States where the volume of

chips exported has grown steadily and rapidly during the last decade

from 90 thousand bone dry short tons in 1965 to 1.8 million tons in 1970

(Darr, 1971). Nearly all went to Japan.

The trend toward fewer pulpwood exports -- with the exception of

chips -- can be explained by the desire of exporting countries to re-

place exports of raw material with more valuable products, gaining

greater trade stability, increasing foreign exchange receipts, and fur-

thering economic development of the source country. Under these circum-

stances it is likely that pulpwood exports will not only be substituted

by pulp but that pulp in turn may be replaced by exports of finished

products such as writing and printing paper. Such a trend is already

a reality in the case of Sweden and Pinland.

Are such trends going to continue however? Probably, as long as

economic results justify them. A fairly widely accepted principle in

world pulp circles is that production, to be economic, must occur where

the wood is; movement of raw wood over vast distances entails an added

cost factor that few firms are able to afford (Ritchie, 1970, p. 3).

Sometimes, however, prices of raw materials compared to finished pro-

ducts are such that the former can be exported profitably. Moreover,

as chips are mostly exported to Japan, the capital structure there
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"which is really a creature of a unique partnership between the govern

ment and business" (Knudsen, 1971, p. 63) has a profound influence,

making chip exports from the Pif Ic Northwest more profitable not only

for Japanese pulp manufacturers but also for American chip exporters.

The considerable investment in recent years in chip loading facilities

In the Pacific Northwest, particularly at Coos Bay (Davis, 1971),

and the number of Japanese ships devoted to and built for chip trans-

portation exclusively amply confirm the profitability of the chip trade.

The thrust of the evidence suggests that exports will continue in the

short run although further investment in pulp and paper capacity in the

Pacific Northwest to meet foreign or domestic demand could begin to curb

chip exports later.

Chip exports have certainly had a limiting effect on the possibil-

ity of increased pulp, paper and board exports from the Pacific North-

west. Exports of chips to be converted to pulp on the spot In Japan

directly diminish exports in the form of pulp from the Pacific North-

west and from other exporting regions of the Pacific Rim. At present,

chip exports correspond to the amount of raw material necessary to pro-

duce about one million tons of pulp, paper and board In Japan, which

equals present pulp, paper and board exports from the Pacific Northwest.

A shift from chip exports to exports of finished products, however,

would be rather difficult since several other countries of the Pacific

Rim are willing to export chips or pulpwood to Japan. Japan's imports

of finished products probably depend on the amount of foreign exchange

available, and. moreover,a shift to imports of finished products would

lead to employment problems in this country.



Hardwood Versus Softwood Pulp

As seen in the preceeding chapter, most of the pulp, paper and

board exports from the Pacific Northwest are derived from softwood spe-

cies. During the last 20 years, however, the use of hardwood pulp has

developed considerably and to a certain extent might limit the regular

markets for softwood pulp and consequently its export from the Pacific

Northwest. Next will be reviewed reasons for this trend and the extent

to which softwood and hardwood compete or complement each other.

Hardwood bleached pulp progressed considerably following several

developments such asinery, 1969):

- growing demand for wood pulp that softwood forests alone could

not satisfy;

- the existence of hardwood reserves that, lacking other uses,

could be used to advantage in papermaking;

- rapid growth of certain hardwood trees;

- development of appropriate cooking and bleaching processes;

- use of disc refiners and size presses; and

- better knowledge and efficient use of hardwood pulps.

Because of their different chemical composition and morphological

structure, hardwood fibers confer to papers different characteristics.

For example, hardwood fibers are more rigid than softwood fibers and so

contribute less to cohesion of the sheet. Papers made from hardwood

pulp have lower density and strength and higher opacity and bulk.

By adding hardwood pulp to a softwood pulp paper properties can be

complemented and improved. This is particularly so for printing and
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writing papers. For printing papers hardwood fibers impart a more reg-.

ular structure and higher opacity, while for writing paper, hardwood

pulp, if properly refined and well chosen for complementary properties,

can be used in spite of a tendency to pick and fuzz. For tissue paper,

hardwood pulp is much appreciated because of better absorption qualities.

From the economic point of view, hardwood pulp presents advantages

for the papermaker because of favorable prices, low energy consumption

required to reach a specified degree of refinement, and higher speed

attainable on the paper machine due to better drainage.

In conclusion, the use of hardwood pulp does not pose technical

problems and its consumption will likely increase, particularly in mix-

tures with softwood pulp. Hardwood pulp is not, then, a direct substi-

tute for softwood pulp per se, since softwood pulp has definite charac-.

teristics not possessed by hardwood pulp. However, the introduction of

hardwood pulp will certainly reduce future world demand for softwood

pulp. The question arises whether softwood pulp from the Pacific North-

west has particular characteristics that might make it more attractive

to foreign customers, allowing it to maintain its export level in spite.

of competition from hardwood pulp. This can be examined from two points

of view: first, the pulping process and secondly the species of wood

used to make pulp, paper and board. These two aspects are considered in

the next section.

Puli?ocee Develo.ment and WoôdS.ecies Utilization

Over the years great changes have occured in pulping processes.

During past decades the Pacific Northwest has been one of the major
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producing and exporting regions of sulfite pulp based on hemlock, spruce

and true firs with which this area is particularly well endowed. How-

ever, other pulping processes, in particular kraft and semichemical

have since been developed in many regions of the world, making it pos-

sible to use not only Douglas fir but other species too, such as pine,

thus broadening the geographical regions able to produce pulp and to a

certain extent reducing the role of the Pacific Northwest as a supplier.

Kraft production from southern pines in the southeastern United States

is an example of this new development. Fuxther details on the evolution

of these pulping processes follow, and implications for exports from the

Pacific Northwest are drawn.

Over the years there has been a decline in sulfite pulp from 32

percent of total US pulp production in 1935 to 8.3 percent in 1969. On

the other hand, sulfate pulp has increased from 30 percent to 69 percent

in the same period, and semichemical pulp from 2.1 percent to 9 percent

(American Paper Inatitute, 1970).

In the early years the sulfite method yielded the brightest Un-

bleached chemical pulp and the easiest one to bleach, and was therefore

used for all grades where light color was of importance. But when in

about 1930 it was learned how to bleach kraft pulp without any serious

loss in strength, the kraft pulps began to gain ground in certain fields

because of better paper strength properties. Even in the special field

of dissolving pulps the sulfate process was established because of the

creation of the prehydrolysis technique (Rydhoim, 1965, p. 439).

Two main factors have made the sulfite industry less capable of

competing with the sulfate process, namely its sensitivity to the wood
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raw material and the difficulty of recovering cooking chemicals. The

sulfite process still uses softwoods primarily, and only softwood free

from certain extractives of a phenolic character. In Europe, therefore,

mainly spruce and in America spruces, firs and hemlocks are used; where-

as pine, Donglas fir and larch cannot be used because their heartwood

is not sufficiently pulpable by the conventional sulfite process. Hard-

woods may be used but extractives often cause difficulties.

The kraft industry, on the other hand, accepts without difficulty

hardwood as well as softwood of any grade and species, even pine and

tannin-damaged spruce, as *ell as small-dimension wood and plywood resi-

clues. The kraft process is also far less sensitive to bark particles

as contaminants in wood chips.

The major problem with sulfite pulping is the difficulty of recov-

ering cooking agents. Sulfite waste liq.uors are a direct burden on the

process's economy, as their disposal into the rivers and seas is becom-

ing prohibited by law.

The sulfite industry has tried in several ways to remedy drawbacks

of the process and develop it advantages. With certain modifications,

especially the change from calcium to ammoniui or sodium base, as well

as from one-stage to multi-stage cooking, the cooking of hardwoods,

pine heartwood and tannin-damaged spruce has become possible. Regenera-

tion of chemicals with a base other than calcium is possible although

these methods are rather costly. Only the magnesium-base sulfite pulp-

ing process permits satisfactory recovery of chemicals in addition to

waste heat. Such a process is now in eperation in several mills in

North America and in Europe, especially in Germany where there is no
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production of kraft pulp because of limitations on air pollution. It

is possible, then, that although sulfite pulping processes have beep on

the decline, their possibilities will be redeveloped in the future.

Besides sulfate pulp, semichemical pulp is also growing in impor-

tance. This and similar pulping processes ave been developed with the

major objectives of wood conservation and cost reduction. These objec-

tives have directed:effôrts toward producing puips with exceptionally

high yields and in particular toward making pulps from hardwoods with

properties approaching those of softwood chemical or groundwood pulps.

Recognition in recent years of the great importance of hardwoods to the

pulpwood economy of major pulp-producing countries has accelerated appli-

cation of semichemical pulping methods. The neutral sufite semichemical

(NSSC) pulping process, the principal one in use, is very interesting as

recovery of the chemical and heat values is possible particularly when

NSSC mills are associated with kraft pulp mills. The NSSC spent liquor

is recovered in the recovery system of the kraft pulp mill and replaces

some of the salt cake that would otherwise have to be added in the kraft

process. The NSSC cooking liquor is then made from fresh chemicals.

When the two processes are integrated, the capacity of the NSSC mill is

25 to 30 percent that of the kraft mill (McGovern, 1962 , p. 314).

In addition to variations in pulp characteristics and qualities im-

parted by different pulping processes, the tree species used in a given

process also imparts distinctive pulp differences. Two main pulp types

are produced which have been broadly classified as Scandinavian and

North American types. The former is characterized by higher tensile and

bursting strength and the latter by a higher tear strength. These dif.-



38

ferences arise from the different sizes and shapes of wood fibers in the

raw material. "The southern and eastern American pines and Douglas-fir

have a higher basic density, 0.46 to 0.56, as compared to the Scandina-

vian scots pine, 0.38 to 0.44, and some northern American and Canadian

softwôods, such as western red cedar, Engelmann spruce and alpine fir,

0.3 to 0.4" (Ryd.holm, 1965, p. 611). The light-weight woods contain

more springwood, whereas in the heavier wood species sumnierwood domi-

nates. There is an increasing pulp production in Canada from light-

weight softwoods, which yields a Scandinavian type pulp. The high per-

centage of thick-walled summerwood fibers of Douglas-fir as well as some

Southern pines gives a coarser paper with less inter-fiber bonding,

which is the reason for the extreme properties of those pulps.

The characteristics of Douglas-fir pulp can, however, be modified

by mixing it with that of other species. Mixtures of Douglas-fir and

western hemlock puips produce paper comparable to that of the best spruce

puips (Scroggins and Currier, 1971). However, pulp made from mixtures

of species remains rather limited due either to the difficulty in obtain-

ing secondary wood species or to the technological research necessary to

develop appropriate mixtures.

In concluBion, the Pacific Northwest had an advantage a few decades

ago in the production and export of sulfite pulp because of its endow-

ment in hemlock, spruce and true fir. Serious competition has arisen

from other pulping processes, particularly from kraft and neutral sul-

fite semichemical processes which permit use of other species such as

pines and Douglas-fir, formerly little used for pulping, at the same time

reducing water pollution and producing puips with excellent strength
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properties.

The Pacific Northwest can still, however, remain in a predominant

position in the export of sulfite pulp made from spruce, hemlock and

true firs, as long as the industry switches to less polluting pulping

processes such as magnesium-base sulfite. This will mean a restructur-

ing of the industry, which is in fact taking place at present (Everett,

Wash. mills closing down, 1972).

Concerning kraft pulp production, the Pacific Northwest does not

have an advantage in producing a particular pulp grade destined for ex-

port as other softwood regions, particularly British Columbia and North-

ern Europe, are able to produce pulps with a high bursting strength, a

quality much appreciated in packaging. Douglas-fir pulp, however, with

its high tearing strength, is also a satisfactory pulp for this purpose.

Differentiation of kraft pulp from the Pacific Northwest on the basis of

qualities confered by wood species is limited, then, unless these com-

modities can be differentiated on another basis, such as marketing

practices.

Factors Affecting Demand for Alpha and Dissolving Pulp

Alpha and dissolving pulp is one of the principal export items

from the Pacific Northwest. In this section, then, major factors influ-

encing world demand for dissolving pulp are reviewed in order to draw

imiäations concerning prospects of continued exports of this product

from the Pacific Northwest.

On the North American market, 43 percent of the total consumption

of dissolving pulp goes into textile rayon and 21 percent into acetate.
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The rest goes into the production of cellophane and. other products such

as explosives.

Staple rayon is used to complement both synthetics and cotton in

new textile fabrics and for non-woven, production of which is growing

rapidly. On the other hand, the future of filament rayon hinges mainly

on that will happen to rayon tire yarn. The uncertainty lies in whether

the tire industry will elect to switch to radial tires, which do not use

rayon, in the coming years.

Acetate is a versatile apparel fabric, and although nylon gives it

severe competition in some uses, there seems to be room for growth for

a fiber so well suited to styling. Cellophane has shown good stability

in the face of strong competion from the polyolefins. While some decline

is probable, there will still remain a large market for dissolving pulp

in the foreseeable future. Some decline is likely to occur in military

nitro-celJ.ulose production.

About 51 percent of US production of alpha and dissolving pulp is

exported, and this has doubled over the last ten years. Recent increaseS

have been mainly to Europe and Latin America. At present, about half of

exports consist of tire cord and acetate quality puips, the market for

which has remained strong partiôuj.arly in Europe. The other fifty per-

cent consists of pulp mainly for textile, staple and cellophane produc-

tion which has not shown much recent growth. Very little of this 50

percent has been exported to Europe, in fact less than 20 thousand tons

in 1968 (Dixon, 1969). The European market for these grades has tradi-

tionally been from Scandinavia but with declining Scandinavian supply

and an improving European market for rayon staple and cellophane, it can
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be expected that the demand for North American produced pulp of this

type will increase substantially over the next few years.

Summing up the overall demand picture, it seems that North American

consumption of dissolving pulp should grow at a moderate rate due to a

strong staple and acetate demand more than compensating for any decline

in the filament rayon area, while in Europe an increasingly larger de-

mand might develoii for certain qualities of dissolving pulp. As a whole,

though, it appears that no major factor is going to influence greatly

the existing picture of demand for dissolving pulp. In consequence, ex-

ports of alpha and dissolving pulp from the Pacific Northwest are expect-

ed to continue as long as producers are able to change their manufactur-

ing processes to meet air and water pollution regulations.

Virgin Pulp Versus Secondary Fibers

In the United States 81 percent of the fibrous materials used by

paper and board industries comes from virgin pulp (American Paper Insti-

tute, 1971, p. 245). Waste paper makes up the rest. The proportion of

virgin wood pulp used has been increasing, rising from about 73 percent

in 1950 to the current level of 81 percent.

The question is whether or not this trend is going to continue,

as a change in the United States or abroad might affect world demand for

virgin pulp, and consequently exports of this product from the Pacific

Northwest. There are several determinants involved, including available

technology for using recycled as opposed to virgin puips; the economics

of using recycled rather than virgin pulps; obtaining market acceptance

of products made with recycled fibers and pressures caused by concern
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for the environment that lead to public subsidies or controls affecting

use of materials. A review of some of the issues follows.

Any grade of board, wrapping, bag, printing, office or writing pa-

per can be made from 100 percent waste paper provided the right grades

of fibers are selected. In some cases the quality is superior to that

made of virgin fiber, particularly where printability and dimensional

atability are important (Bergstrom, 1968).

The rate of recyclingfibers differs considerably between countries:

in Western Europe in 1968 the average figure was 26.9 percent; in the

Netherlands it even reached 40.6 percent, while in Japan for the same

year it was 36.6 percent (FAO, 1969b). Even in these countries it is

claimed that more waste paper could be used. What, then, is the key fac-.

tor leading to the rather low use of waste paper in the United States?

The general answer is that an increased use of waste paper will only

come about if economically justified.

The users of waste paper have to weigh the cost of waste paper

ainst that of virgin pulp. It is generally thought that waste paper

cost may be 35 to 40 dollars per ton less than the equivalent grade of

virgin pulp (Lehto, 1971). Such a difference is required to cover the

cost of the plant and the effluent treatment facilities. But in the last

20 years several mills have given up deinking for a variety of reasons,

for example, virgin pulp could be produced cheaper, and the quality of

waste paper was deteriorating.

The greatest difficulty is the supply of waste paper. It is collect-

ed in cities where there is "floating labor" to pick it up and where ton-

nage is great enough to make a profitable venture. When prices for
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waste paper are high, more "floating labor" will be attracted into col-

lection of it and additional waste paper becomes available beyond the

tonnage normally salvaged. Eventually, the surplus will cause a drop in

prices, and the lower return discourages salvage operations, with the

result that "floating labor" looks elsewhere for better paying jobs.

In spite of these difficulties, however, a certain optimism for

greater use of waste paper is possible. Due to greater public concern

for the quality of the environment and possible shortages of pulpwood,

the federal government is committed to support recycling, as is attested

by the Resource Recovery Act of 1970 which made funds available for re-

search projects and pilot plants (Lehto, 1971, p. 900). Moreover, in

his environmental message to Congress dated February 8, 1971, President

Nixon stated that new specifications will require a minimum of 3 to

50 percent of recycled content, depending on the product, in Federal

Government purchases (Edwards, 1971, p. 47).

In conclusion, public concern for environmental quality brings a

new focus on resource recovery on the part of public officials and agen

des in the Federal Government. This may bring new pressures and laws

leading to increased recycling of waste paper. But this will only come

about if economically justified. In the short run, at least, these new

trends are not likely to have a major impact on exports from the Pacific

Northwest.

Synthetic Fibers Versus Wood Pulp

Properties of papers made of wood pulp fibers are reaching levels

where further improvement is difficult and costly to obtain. Problems,
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nevertheless, remain, such as the necessity for reducing the weight of

paper while keeping its physical properties high, and maintaining pro-

perties of paper in wet or humid conditions.

Synthetics may provide more effective solutions to such difficul-

ties. New products based on synthetic fibers have already been created

nd synthetic papers are developing with possiblities of making inroads

in traditional paper markets (Massus, 1971; Runeberg, 1971).

Products made of either 100 percent synthetic fibers or in blends

with cellulose fibers have higher wet physical strength although being

soft and absorbant. These products include, for instance, interlinings,

padd.ings, filters, backings, tapes and labels (Saunders, 1964). The

greatest potential for the use of synthetic fibers, however, remains in

the disposable field, with towels, wiping cloths, sheets, pillow cases,

bandages, pad coverings and clothing. They would be used particularly

in hospitals and the hotel, motel and food service industries, and aLso

in certain manufacturing industries (Wilson, 1969).

Although such products are not directly competitive with already

existing paper products, they represent new outlets for wood pulp if

natural cellulose fibers are included. On the other band, the use of

synthetic paper might become a real substitute for certain categories of

traditional papers.

Japan has been a leader in the development of synthetic papers, per-

haps because of the problem of supply of cellulose fibers, and also be

cause of the novelty of the products, making exports possible and the

selling of patents and machinery.



45
Synthetic papers are made in three phases:

- preparation of a polymer synthesized from oil (polyethylene, poly-

propylene, polystyrene)

- plastic extrusion into a thin film; and

- stretching of the film and special treatment to confer properties

similar to those of paper.

Good printability and dimensional stability in humid conditions, to-

gether with good physical properties, justifies the use of synthetic pa-.

per for maps, book covers, posters, dictionaries, labels and bags.

The development possibilities for synthetic papers depend on two

elements: price in relation to that of traditional papers and solution

of the disposal problems. Actual prices of synthetic papers are well

above those of traditional papers, mostly because of special properties.

Certain Japanese firms, however, aim at competing with all gTades of pa-

pers, including packaging and even newsprint. For this, cost reduction

will be achieved by economies of scale and technological impreametit,

and it is expected that prices of synthetic papers might be closer to

those of traditional papers, eroding the latters' markets. In this per-

spective, official Japanese sources have forecast that consumption of

synthetic papers for all uses in Japan will be about 2.7 million short

tons in 1978 (Runeberg, 1971, p. 11), that is, about one fifth of the

consumption of paper for this year.

In conclusion, products made of synthetic fibers cannot be consid-

ered as affecting directly the traditional uses of paper. Most of these

products are being oriented toward new markets. On the other band, syn-

thetic paper can become a very important substitute for printing and

writing paper. If such a development occurs, it may become substantial
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in five to ten years from now and be concentrated particularly in Japan,

Under these circumstances Japan's pulp, paper and board import require-.

ments could be expected to decrease from the level they would have reached

if synthetic papers did not exist, and consequently exports from the Pa-

cific northwest would. probably be reduced accordingly.

Analysis of Factors Affecting Demand
for Paper and Paperboard

Here, presented in a nutshell, are some of the main factors affect-

ing the consumption of principal grades of paper and paperboard and a

forecast of annual increases for the immediate future. These forecasts

were obtained under the assumption of no significant change in relative

price of the product in question during the projection period. This

assumption will be reviewed in Chapter VI when a demand function is es-

timated.

Demand for Writing and Printing Papers

Newsprint

In both Europe and the United States newspapers have faced increas-

ing competition in recent years from broadcasting media, both for the

provision of news, information and entertainment, as well as for adver-

tizing purposes. The net effect of such competition is difficult to as-

sess; however, newsprint on the one hand and. television and radio on

the other tend to serve different needs, both for the information pro-fl

vided and for advertising, and once these differences are clearly deline-

atied, expansion in demand for one does not necessarily inhibit growth
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of the other.

Considering these factors, annual consumption growth in the coming

years is anticipated to be about 3 percent in urope (FAQ, 1969a) and

2.5 percent in the United States (Hair, 1967).

Other Printing and Writing Paper

In Europe, the overall outlook for printing and writing paper looks

favorable, and a 5.5 percent annual increase is foreseen for the total

categories (FAo, 1969a). This estimate is in accordance with a detailed

private study (Business Intelligence Service, 1970) which analyzed for

each European country the market for printing and writing paper, divided

into fifteen submarkets: general printers, consumer magazines, trade and

technical magazines, book printing, label printing, post and greetings

cards, maps and music, cheque and security work, ui-plant printing, du-

plicating, typewriting, envelopes, exercise and account book, office

systems and continuous stationery. For each of these markets consumption

estimates were made, taking into consideration technological change and

substitution effects.

In the United States a demand study (Slatin, 1970) of printing and

writing paper indicated that demand will grow in the coming years at an

annual rate of 4 to 5 percent.

Demand for Other Paper and Board

Concerning factors affecting demand for kraft linerboard, shrinkable

plastic film used for overwrapping goods on a paperboard tray is the ma-

jor compeitive product for corrugated board, which is the end-product of
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kraft linerboard. Although shrink-pack, in markets where it now pre-

dominates, may gain further ground at the expense of corrugated board,

the latter finds increasing demand in the packing of fruit, vegetables

and liquids. Consequently, demand for kraft linerboard is expected to

remain strong, with an annual increase of 6 percent in Europe (Thevenon,

1970) and. 5.5 percent in the United States (us Economic Institute, 1970).

In conclusion, examination of these trends suggests that world de-

mand. for paper and board will expand. Of particular interest is the con-

tinued forecast growth of demand for kraft linerboard, as this product

counts for about 70 percent of the total exports of paper and board from

the Pacific Northwest, giving an optimistic tone to export prospects.

However, kraft linerboard. exports from the Pacific Northwest will depend

also on the ability of this reion to produce the product competitively.

The sustained demand growth also suggests that there will be continued

demand for the raw material, pulp.

Conclusion -,

The review of paper and board demand studies showed that a linear

relationship would be appropriate within a limited, income range for the

specification of a demand equation, that income is a relevant variable

and that price can be included in the equation although demand elasticity

is expected to be low.

Analysis of factors influencing foreign and domestic demand for the

different grades of pulp led to the following points. Export of chips

from the Pacific Northwest affects the export of finished products such

as wood pulp and other paper and paperboard products. Continuance of
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this trend will depend on the export price of chips as compared to the

price of finished products and on policies of the Japanese government.

Concerning export of particular grades of pulp, sulfate versus sul-

fite or hardwood versus softwood, it has been shown that technological

progress and the mixing of different pulp grades has led to greater sub-

stitutability between grades of pulp. As kraft pulp produced in the Pa-

cific Northwest is not differentiated, exports depend directly on fluctu-

atioris of world demand. and supply relationships. Continued demand for

the Pacific Northwest's, sulfite pulp and alpha and dissolving pulp iS

expected, to the extent that manufacturers in this region convert their

production processes to reduce water and air pollution.

Due to greater concern for the quality of the environment, recycling

of waste paper wi].1 probably grow in the future, lessening to a certain

degree demand for virgin pulp, but no direct impact on the Pacific North-

test's export is expected.

Synthetic papers represent direct substitutes for wood pulp as they

re made from oil derivatives. However, production capacity increases

for synthetic papers are as yet limited in volume and are expected to

take place mainly in Japan. No effect on the Pacific Northwest's exports

is foreseen before 5 or 10 years. The uses of synthetic fibers will cer-

tainly grow, but seem to be oTiented toward new products. Thus no major

inroads in traditional markets for paper are expected.

Consumption of paper and paperboard are assumed not to be greatly

influenced by factors other than income. It is on this basis that con-

sumption projections have been established. Printing and writing paper

and. kraft linerboard are forecast to have an increase in consumption in



excess of 5 percent both in the United States and Europe, while news-

print consumption is expected to have a lower increase of 2.5 to 3 per-

cent.

Such anticipated increases in paper and board consumption suggest

there will be continued wor.d demand not only for these products but

also for pulp constituting export opportunities for the Pacific Northwest

if potential exporters there are willing and able to enter and compete in

foreign markets.
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In this chapter the second determinant of trade is examined the

ability of the Pacific Northwest and of other producing areas of the

world to supply consuming areas. The purpose of this examination is

(1) to predict and explain flows of trade between regions and (2) to

help specify a supply equation for a pulp, paper or board commodity in

an international trade model (the international trade of kraft liner-

board is taken as an example in Chapter vi).

The first section is devoted to a review of international trade

theories which will be used as a guide for determining causes of trade.

Then the competitive position of areas supplying pulp, paper or board

to Europe and Japan will be examined from two standpoints: (1) directly,

by estimating the gross profit (margin) from exporting pulp, paper and

board to Europe and Japan and (2) indirectly, by analyzing planned in-

stallations of capacity for the period 1971 to 1975 to meet anticipated

world demand. In conclusion, implications will be drawn concerning the

specification of a supply function for pulp, paper and board and the

future of Pacific Northwest exports.

International Trade Theory as a Guide for the Study
of Trade in Pulp, Paper and Board

A large part of classical, neoclassical and modern theories of in-

ternational trade are based on the doctrine of comparative advantage

first presented by David Ricardo (1895). According to him, each area

tends to produce those products for which its ratio of advantage is

greatest, or its ratio of disadvantage least, as compared to other areas.

51
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The principle of comparative advantage applied to the determination cf

trade in one commodity necessitates knowledge of the costs of all corn-

modities produced by a country for domestic or foreign markets, making

an exact measurement of comparative advantage almost impossible because

of the large amount of information req.uired.

It seems simpler and more promising, then, to investigate some of

the reasons for a country's comparative advantage. The Hecksher-Ohlin

theory can give an answer. The essence of this theory Is that:

Each region has an advantage in the production of com-

modities into which enter considerable amounts of factors

abundant and cheap in that region (Ohlin, 1966, p. 12).

Relative scarcity tends to be reflected In prices, and the products em-

bodying a relatively high proportion of abundant factors are likely to

be less expensive than those containing more of the scarce ones. As

trade between nations opens up, a country'.s export list will be heavily

weighted with products containing a high proportion of its abundant fac-

tors, while imports will be biased toward items containing a high pro-

portion of scarce factors.

In this form the theory can be more easily applied to the case of

pulp and paper production which tends to develop in areas where the raw

material, wood, is plentiful.

The economists who elaborated the law of comparative advantage d±d

not consider the possible ef1ects of transportation costs. It was a

later generation of economists who brought forth what is now known as

location theory. Most notable among this group were Von Thunen and

Alfred Weber. They emphasized not only production costs but also loca-

tion as expressed by transportation costs. This provided the basic
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ground.'work for location theory which can be summarized in the following

way: "Competition for land tends to distribute various types of land use

in such a way that each site is occupied by the use that can earn the

highest rent there" (Hoover, 1948, p. 102).

Even in this framework, however, which is in fact a reformulation

of the law of comparative advantage where transportation costs are in

cluded, empirical research remains difficult because of the numerous

data required.

Consequently, as full determination of comparative advantage in

pulp, paper and board remains beyond the scope of this study, an indirect

approach will be taken to study which areas are likely to continue to

play an important role in the international trade of these products.

The presumption of comparative advantage suggested by the Hecksher-Ohlin

theory will be complemented by a study of the competitive advantage of

certain regions and countries in supplying the main world consuming areas,

the competitive advantage being expressed in terms of returns or margin

(total revenue minus total costs) per ton of product produced and de-

livered to a market. Regions having the highest return or margin will

be the most likely to export pulp, paper and board products and will be

prime candidates for installation of new capacity.

The next section, then, will treat (1) the direct computation of

the margin of competitive advantage of world producing regions likely to

have a comparative advantage in the production of pulp, paper and board

products and (2) comparison of results from (1) with an analysis of

locations where. new production capacity is to be installed between 1971

and 1975.



Forest Resources Endowment

In a study by Thevenon (1970) the distribution of forest resources

in several regions of the world was reviewed. In the temperate zone,

Canada, particularly British Columbia, and the western region of the

United States are the best endowed. Results of FAQ studies (1964 and

l969a) suggested that North America and the USSR would be possible suppli-

ers of an increasing raw material deficit in Europe at the present mar-

két price. Indeed, in spite of the large forest resources of the Scan-

dinavian countries and Finland, it appears that Europe as a whole will

not be able to meet its own demands for raw material during the seven-

ties.

The vast forest areas in tropical and subtropical zones could also

be possible exporting regions. There are, however, several limitations

to the usefulness of these vast forest areas: uneven distribution of

forests with regard to population, and the predominance of mixed broad-

leaved forests. This makes their exploitation more difficult and might

offset the advantages of these regions to export pulp and paper products.

In Asia, the distribution of forests in relation to population is

uneven (Streyffert, 1968, p. 56). Only Southeastern Asia has abundant

forest resources but is not yet substantially involved in the produc-

tion of pulp and paper. Japan is the major present and prospective con-

sumer of paper and paperboard in Asia. But even with the rather inten-

sive silviculture practiced in Japan, the limited extent of its forest

area will not yield the increasing amounts of pulpwood required for its

rapidly increasing consumption of paper and paperboard, so Japan will

54
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probably continue relying on foreign sources for it supply of pulp and

pulpwood.

In conclusion, examination of forest endowment suggests that North

America and Northern Europe are likely to have a comparative advantage

in the manufacture of forest products, including pulp, paper and board.

Competitive Advantage of the Major Areas Supplying
Pulp, Paperl and Board to Germany nd Japan

A more detailed study is now necessary to compare the Pacific North-.

west's competitive advantage with that of other producing areas in sup-

plying two major importing countries, Germany and Japan, which represent

two consuming areas, Europe and Southeast Asia. This information will

be used to indicate which world area is most likely to export pulp,

paper and board. As examination of competitive advantage necessitates

computation. of the difference (or margin) between price and manufactur-

jug and transportation costs, presented next are the cost items involved

in the manufacture of the principal pulp, paper and board commodities

traded world-wide: bleached kraft pulp, newsprint and kraft linerboard.

The trend of these cost items over time is also presented to see if any

conclusions can be drawn concerning coming years.

The regions considered are those likely to have a comparative ad-

vantage in manufacturing forest products, and likely, therefore, to com-

pete with the Pacific Northwest in foreign markets. These are: Sweden,

Finland, the southern region of the United States, Eastern and Western

Canada, and the Pacific Northwest itself.

Cost elements in Western Canada (British Columbia) and the Pacific

Northwest are listed together as they vary by about only 2.5 percent
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(Haviland, 1968, P. 41), the lowest being in British Columbia. The an-

alysis will examine successively pulpwood costs, wages, scale economies,

total cost of production, the process of integration and transportation

costs.

Pulpwood and Mill Residue Costs

The cost of pulpwood and mill residues is of great importance, re-

presenting about 45 to 65 percent of the total manufacturing cost of

pulp and paper products. An estimate of the cost of pulpwood and mill

residues per ton of linerboard delivered at the millsite is given in

Table 7. In these estimates (R. A. Daly and Co. Ltd., 1969) mill resi-

dues account for 25 percent of wood requirements, except in Western Can-

ada and the Pacific Northwest where they are assumed to account for 45

percent. Prices of mill residues are about 80 percent those of the

equivalent volume of pulpwood. In the case of pulp or other products,

pulpwood cost will be of the same order but will differ according to

species and cooking yield. Finland and Sweden have the highest raw ma-

terial costs: cost in the Southern United States is only 60 percent and

in Western Canada and the Pacific Northwest only 50 percent of that in

Sweden.

In another study (Streyffert, 1968, p. 173), pulpwood costs in de-

veloping countries, East Africa and Chile, were compared with those in

Finland and the Pacific Northwest of the United States. It appeared that

these former countries have the lowest costs in the world, representing

45 percent of Swedish costs.

Since the figures presented were for one particular year, it is



aReflects reduced stumpage charges and 17 percent devaluation.

Source: R. A. Daly and Co. Ltd., 1969, p. 70.

Table 8. Deflated average hourly earnings in the paper industry in
selected countries for 1958 and 1967.
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Table 7. Pulpwood cost per ton of kraft linerboard in major producing
regions, 1968.

Country 1958 1967
Percentage
increase

US dollars Percent

Canada 2.02 2.35 15.0

USA 2.22 2.63 18.4

Sweden 1.23 1.59 29.2

Finland 0.80 1.02 27.5

Source: International Labor Office, 1968.

Country Cost

Percentage of cost
in Sweden

(Sweden = 100)

US dollars Percept

Sweden 61.10 100

Finland 47.20a 77

Southern United States 37.00 60

Eastern Canada 46.20 75

Western Canada and
Pacific Northwest 30.50 50
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helpful to see how they have evolved over time by studying two of their

components: stumpage prices and wages. Pour time series on the price of

raw material are given in Figure 7:

- Stumpage price of southern pine, 1955 to 1969

- Stumpage price of spruce pulpwood in Finland, 1950 to 1969

- Crown stumpage price in Ontario, Canada, 1950 to 1964, and

- Pulpwood price in France, 1958 to 1969.

These time series are deflated and presented as indices (196 = 100) as

comparison in absolute value would be obscured by the various species

taken into consideration and the computation method of stumpage price.

Indices for the United States and Canada show a slight decline,

meaning that stumpage rates have not kept pace with inflationary influ-

ences in the general economy. Finnish prices do not show a steady trend,

being greatly influenced by prices of finished products and. also general

market conditions. High prices in 1952 were caused by the Korean war.

General indices in France are also declining, but probably not for the

same reason as in North America: competition from imported wood and for-.

est products seems perhaps the major reason (Commission des Communauts

Europ4ennes, 1968, p. 10).

Wage rates and. productivity of labor also affect pulpwood costs.

As will be seen in the next section, Jinerican wages are about twice

those in Scandinavia, but increase less over time.

Productivity depends greatly on the degree of mechanization, which

has been very important in all regions due to rising wages in the for-

ests. However, "the big forest expanses in Canada and the Soviet Union
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afford better conditions for mechanization than the forests in the old

settled countries of Northern urope" (Streyffert, 1968, P. 209).

There remains another problem to be elucidated before examining

future trends of world pulpwood prices: does the price of pulpwood re-

flect its cost of production? This difficult question will not be treat-

ed in detail here, but the main points need to be raised because of their

impact on calculation of margin.

In the first place, the cost of harvesting pulpwood and delivering

it to a mill must be recovered in the price at point of delivery. There-

fore the price of pulpwood is a limiting factor in its supply. But the

price of pulpwood is actually decided by the interplay of forces of sup-

ply and demand..

Demand for pulpwood is derived from the pulp and paper industry's

need for raw material in competition with other users of small logs;

thus the first limitation on pulpwood price is that it cannot exceed

what the pulp industry can pay.

As for supply, certainly costs of logging and transporting the wood,

together with administrative costs, have to be considered. In addition,

price of stumpage charged by timber growers (either public or private),

the planning of allowable yearly cuts in conjunction with sustained

yield management, and investments in silvicultural measures are all im-

portant elements affecting the supply of pulpwood, and may have a major

impact on its price.

In the light of so many factors, it is difficult to foresee the

prices of pulpwood for the different countries. Probably, in Scandina-

via and the rest of Europe, pulpwood prices are reaching a level beyond
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which the industry cannot afford to go, unless modernization results in

lower manufacturing costs or more investment in silvicultural practices

reduces raw meterial prices. In North America, as long as reserve sup-

plies are ample, prices are not expected to increase greatly. However,

certain regions, such as the Southern United States, might experience

increases due to rising wages and a higher demand for pulpwood.

\'lageS

In the manufacture of kraft linerboard, wages and salaries count

for about 7 to 17 percent of total costs according to the different

countries. Table 8 shows that wage increases have been highest in North-

ern Europe, and this tendency will probably continue. Although compar-

isons among wages of different countries are difficult because of differ-

ences in methods of computation, American wages are still two to two and

a half times Finnish wages, but less than twice Swedish wages. In modern

Scandinavian plants average productivity is as great as in North America

(R. A. Daly, 1969, p. 63), and so, because of differences in wages,

Scandinavian countries have an advantage.

Scale Economies

In the pulp and paper industry substantial scale economies exist.

Plant costs are related to capacity in an exponential fashion according

to the general formula (F. T. T[oore, 1959):
2

IC1 = i

K2 2

K1 arid K are capital costs for plants of diffrert size.



S and. S2 are capacities of these plants.

If investment in a pulp mill of 300 tons per day is 25 million dollars,

the cost of a pulp mill of 500 tons per day will be:

2

5003
25 = 35 million dollars

Besides capital scale economies there are also labor scale economies, of

great importance in the pulp and paper industry. Scale economies are

demonstrated in Figure 8. Economies of scale exist not only for pulp

but also for paper and board. manufacturing.

Mills in Canada, the United States and. Northern Europe take advan-

tage of economies of scale. However, they seem to have a limit because

of the problem of pulpwood supply. Only regions with large reserves of

timber can profit fully from these economies.

Vertical Integration

Vertical integration is an important phenomenon in the paper indus-

try. It refers to the combination of two or more consecutive stages of

the production process. Marketing of pulp has given rise to an important

international trade, pulp being nanufactured in Scandinavia or Canada

and shipped to consumer areas for futher processing in paper mills. It

appears that in certain cases tangible savings can be realized by inte-

grating production of pulp and paper.

It is, however, difficult to reach generalized conclusions. An

example, as presented by Risto Eklund (1967), will help to show the

factors at stake when a decision on integration has to be made. De-

cision making in the production of foodboard to be delivered to the
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Figure 8. Manufacturing costs of airdried unbleached pine silfate

pulp(l), and. of sack paper in a non-integrated mill (2)

as a fwiction of mill size.

Source: Eklund, 1967, p. 21.
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German customer leads to a comparison of three situations: (1) non-inte-

grated production: bleached sulfate pulp is manufactured in Scandinavia

and foodboard produced in Germany; (2) non-integrated production: food-

board is produced in Germany based on market pulp, and (3) integrated

production: both bleached sulfate pulp and foodboard are manufactured

in Scandinavia. The difference between (1) and (2) is that in situation

(1) the commissions of the middlemen are saved, and for the small pulp

mills involved economies of scale cannot be achieved. Cost comparison

is given in Figure ', including 15.2 percent customs duty on paper, S

percent tax on imported paper, 4 percent tax on domestic paper and 4

percent tax on imported pulp. Because of the high customs duty on paper,

it appears that food board production in Germany (1) is more profitable

than integrated production in Scandinavia. Non-integrated production

based on market pulp (2) in large German mills is the most profitable if

the size of the market is sufficiently large.

In conclusion, a4lthough integration might lead to substantial sav-

ings, it is not necessarily the best alternative in foreigu trade.

Transportation Costs

Transportation is an important cost item counting for about 10 to

20 percent of the total costs. Freight rates for kraft linerboard. are

presented in Table 9. Kraft linerboard, however, is a bulky commodity,

nd freight rates for pulp are lower by 10 to 20 percent. Some new

trends in transportation are currently developing.
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Figure 9. A comparison of costs of integrated and non-integrated
foodboard. production (c.I.F. customer in the Federal
Republtc of Germany) in Scandinavia and the Federal

Republic of Germany.

I Non-integrated produotion: bleached sulfate pulp in
Scandinavia, foodboard. in Germany.

II Non-integrated production: foodboard in Germany

based on market pulp.

III Integrated production: bleached sulfate puips and

foodboard in Scandinavia.

Source: Ekiund, 1967, p. 26
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Table 9. Some average freight rates for kraft linerboard from the
United States and Finland to Europe and Japan.

US dollars
per sh.ton

Source: Information obtained by letter in 1969 from:

Pacific Coast European Conference, San Francisco.
- North Atlantic Continental Freight Conference, New York.

- Finnish Board Mills Association
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Origin Destination Rate

US Pacific Coast Europe 37.42

US Atlantic Coast Hamburg 28.50

US Atlantic Coast Italy 30.50

Finland Hamburg 11 .70

US Pacific Coast Japan 28.80



Qontainerization

Containerization is a future possibility for transport between the

United States and Europe that could reduce the handling costs of pulp,

paper and board. Shipment by charter is, however, the principal means Of

transportation at present.

Shipment by Charter

This means of transportation is a way of offsetting transportation

disadvantages from the Pacific Coast to Europe. Integrated companies

ship cargoes composed of kraft linerboard and other forest products.

Moreover, charter freight rates are reduced by exporting forest products

and importing European products, such as cars, on the ship's return jour-

ney. Similar arrangements are also made in exporting to Southeast Asia.

Improvement of Handling Techniques

Several pulp and paper companies are inaugurating new overseas ship-

ing systems. One company ships fran the Southern United States to Europe

in a vessel specially designed to handle large rolls. Sailing every 30

days, this ship assures a dependable delivery with reduced damage to the

rolls. Moreover, regular delivery makes possible a reduction of over-

seas inventory.

Improved performance will also be accomplished by a system developed

by another company. The heart of the new system will be a specially de-

signed 43,000-ton cargo liner with a back-up fleet of 233 identical 400-

ton barges. The liner will carry 73 pre-loaded barges that can be hoist-

67
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ed directly into or out of holds at 15 minute intervals by a giant 500-

ton crane permanently aboard ship. Plans call for the vessel to carry

different pulp and paper products outbound from the Gulf of Mexico and

southeastern ports of the United States to the United Kingdom and Europe,

returning inbourd with a general cargo. A 30-day turnaround cycle is

expected. The vessel will carry more than 250,000 tons of paper products

per year. Its principal advantage will be a substantial reduction in

handling costs. Such improvement in the overseas systems can be expected

to reduce North America's transportation disadvantage in supplying Euro-

pean markets.

Total Manufacturing Costs of Kraft Linerboard, Bleached Kraft Pul
and Newsprint in Different World Areas

In this section the agregate manufacturing cost is presented for

bleached kraft pulp, newsprint and kraft linerboard, with emphasis on

this last one (Table 10). What can be said fbr ne product is largely

true of:the others also. For the sake of comparison between regions with

widely varying manufacturing conditions for wood pulp, it is necessary

to base the study on identical mills in the different regions. Pulp-

wood and manufacturing costs have been taken from R. A. Daly and Company's

study (1969). The capacity of the mills has been chosen at 150,000 tons

per year, with a further model at 250,000 tons per year in Western Canada

and in the Pacific Northwest, where ample pulpwood supplies would permit

building a mill of this size to capture economies of scale.

Manufacturing costs are low in the case of Finland because of the

1967 devaluation. Before 1967, however, costs were at the same level as



Table 10. Net manufacturing cost of kraft linerboard in an integrated mill of 150,000 tons per year
with the iufiuenoe of scale economies in Western Canada and the. Pacific Northwesi, 196&.

aFies after 17 percent devaluation of the Finnish mark.
bBefore 1971 devaluation.

Source: R. A. Daly and Co. Ltd., 1969, p. 72

pin1nda Sweden Southern U. S. E. Canada
W. Canada and

Pacific Northwest

Capacity (1 ,000 tons) 150 150 150 150 150 250

US dollarsb

Pulpwood costs 47.20 61.10 37.00 46.20 30.50 30.50

Conversion costs 30.50 35.10 41.60 37.90 37.90 35.20

Total manufacturing cost 77.70 96.20 78.60 84.10 68.40 65.70

Capital costs 12.80 15.70 15.70 15.70 15.70 12.80

Total cost 90.50 111.90 94.30 99.80 84.10 78.50



70

those of Sweden. This reflects the possibility of using monetary poli-

cy to influence the competitive position of a country and to change

directions of trade.

The cost of pulpwood accounted for 64 percent of the total manufac-

turing cost of linerboard in Sweden, but only 44 percent in Western Can-.

ada and the Pacific Northwest. This shows the effect of pulpwood costs

on the final price of linerboard. Sweden, and Finland before devalua-

tion, had the highest pulpwood costs.

Conversion costs, on the other hand, are lowest in Finland and

highest in the Southern United States, while Eastern and Western Canada

occupy an intermediate position. For a 250,000 ton mill in Western Can-

ada and the Pacific Northwest, the conversion cost is lower than in

Sweden.

It has been assumed that the plants in the model were identical and

new. However, in Northern Europe in particular, new capacity is often

brought about by expanding existing mills. Capacity can thus be irreas-

ed at about half the cost of a new mill. In this way capital costs are

lower and the competitive position of Northern Europe is increased.

Table 11 shows a comparison of costs of bleached kraft pulp, news-

print and kraft linerboard. Sweden has the highest cost for all these

items, but would have a comparative advantage in the production of news-

print since for this product the difference between the highest and low-

est costs is the smallest. This means that it would be more to the ad-

vantage of the Pacific Northwest to specialize in products other than

newsprint.



Table 11. Comparison of manufacturing costs per ton of bleached kraft pulp, newsprint and kraft liner-
board in selected world areas, 1968.

Source: R. A. Daly and Co., Ltd., 1969.

Area
Bleached
Kraft Pulp

Newsprint Kraft Linerbeard

US Dollars Index US Dollars Index US Dollars Index

Sweden 131 100 92 100 104 100

Finland 108 82 73 79 84 81

Southern United States 107 81 89 85 82

Eastern Canada 118 90 86 93 91 87

Western Canada and
Pacific Northwest 96 73 79 85 74 71
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Estimated. Jylar:in Per Ton of Kraft Linerboard Shi..ed to Germany (EEc)
and. Japan from Major Supply Areas

The competitive advantage of regions supplying the EEC and Japan

will be estimated by the difference between the C.I.F. price of kraft

linerboard in the EEC and Japan and the total manufacturing costs inc1ud.-

ing transportation. This difference will be defined as the margin or

gross profit.

To simplify the illustration, the competitive advantage of areas

exporting to the EEC will be measured for shipments to Hamburg, Germany,

the harbor of the principal EEC country importing kraft linerboard. The

margin will be calculated as the difference between the C.I.F. price in

Hamburg and total costs. Table 12 presents the margin for different sup-.

plying areas. Finland., because of devaluation, has the highest margin,

then comes Western Canada and. the Pacific Northwest due to scale econo-

mies; next is Sweden on account of its nearness to the Western European

market; then the Southern United. States and. finally Eastern Canada.

The competitive advantage of the United. States in supplying Europe

has been illustrated by shipments to only one harbor in Northern Europe:

Hamburg. Different results would. be obtained in considering a destina-

tion in southern Europe. North America would have a greater competitive

advantage in the Mediterranean area than in the North Atlantic area of

Europe. For example, ocean freight per ton of kraft linerboard from

Sweden is 10 dollars to Hamburg, Germany, and 23 dollars to Italy, a dif-.

ference of 13 dollars. From the US Atlantic Coast, however, ocean freight

is 28.50 dollars to Hamburg and 30.50 dollars to Italy, a difference of

only 2 dollars. The competitive advantage of Sweden over North America



Table 12. Calculation of margin of competitive advantage for principal producers of kraft linerboard
shipped to Hamburg, Germany, in 1969, illustrating the effect on the margin of economies of
scale in Western Canadaandthe US Pacific Northwes-t.

Capacity (1 ,000 tons) 150 150 150 150 150 250

US dollarsb

Finlanda Sweden Southern U.S. E. Canada

aFies after 17 percent devaluation of Finnish mark.
Before 1971 devaluation of US dollar.

5.50

28.50

128.30

W. Canada and
Pacific Northwest

Total Cost (Table 10) 90.50 111.90 94.30

Inland Freight 5.00

Insurance and. Commission 4.00 4.00

Ocean Freight 11.70 10.00

Cost Delivered 11120 125.

Price of Kraft Liner-
board C.I.P. Hamburg 145.00 145.00 145.00

MARGIN 33.80 19.10 16.70

99.80 84.10 78.50

6.00

5.50 5.50 5.50

28.50 37.40 37.40

139.80 127.00 121 .40

145.00 145.00 145.00

5.20 18.00 22.60
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would then be decreased by 11.00 (13.00 - 2.00) dollars per ton.

Table 13 illustrates the margin of competitive advantage for coun-

tries potentially capable of exporting linerboard to Japan. Western Can-

ada and the Pacific Northwest appear to have the greatest competitive

advantage. Eastern Canada, Finland and Sweden, on the other hand, have

negative margins, making export to Japan much less attractive, if not

actually unprofitable.

Computation of the margin per ton of kraft linerboard has shown

that Sweden and Finland have a definite competitive advantage in Germany.

Western Canada and the Pacific Northwest would also have an advantage in

Germany if economies of scale are achieved. Sweden and Finland have a

lesser competitive position in the Mediterranean countries due to higher

transportation costs. The Pacific Northwest and Western Canada have the

highest competitive position for supplying the Japanese market. Export

from Northern Europe and Eastern Canada to Japan is very unlikely as the

margin is negative.

Although competitive advantage has been computed for kraft liner-

board only, similar results would be obtained for kraft pulp and news-

print, whose manufacturing costs were presented earlier.

It should be said finally that among those regions assumed to have

a comparative advantage in the manufacture of pulp, paper and board have

been selected those having the highest competitive advantage and who con-

sequently are most likely to export. Another way of seeing which regions

have a competitive advantage is to analyze where capacity increases have

taken place.



Table 13. Calculation of margin of competitive advantage for principal producers of kraft linerboard
shipped to Japan in 1968, illustrating the effect on the margin of economies of scale in
Western Canada and the US Pacific Northwest.

Pinlanda Sweden Souther U.S. E. Canada

Capacity (1 ,000 tons) 150 150 150 150 150 250

US dollarsb

Total Cost (Table 10) 90.50 111.90

Inland Freight,
Insurance and Commission 9.00 4.00

Ocean Freight 50.00 50.00

Cost Delivered 149.50 165.90

Price of Kraft Liner-
board C.I.F. in Japan 145.00 145.00

apie after 17 percent devalnation of the Finnish mark.
Before 1971 devaluation of the US dollar.

W. Canada and
Pacific Northwest

94.30 99.80 84.10 78.50

5.50 11.50 5.50 5.50

38.50 43.50 28.80 28.80

138.30 154.80 118.40 112.80

145.00 145.00 145.00 145.00

MAB.GIN -4.50 -20.90 6.70 -9.80 26.60 32.20



Analysis of Pulp, Paper and Bcard Capacity Increases

Examination of capacity increases shows a posteriori which regions

were considered by management decision makers to be the most profitable

- that is, possessing a competitive advantage for meeting increasing

world demand. Capacity surveys by the FAO or pulp and paper associations

are based on answers to q.uestionnaires on projects of individual companies

over the next four-year period.

Table 14 presents capacity increases from 1969 to 1974 as given by

the OECD (1970, p. 13). By far the highest growth rate is in Japan,

while the Scandinavian countries and Finland have higher growth rates

than North America, which implies that they will keep their shares of

the European market.

A recent survey by the American Paper Institute (1971) of announced

installations of pulp, paper and board capacities by regions in the United

States indicated that from 1971 to 1973 expansion in the Pacific and

Rocky Mountain regions of the United States would be 5.5 percent in wood

pulp production compared to a 10 percent average increase for the United

States as a whole. For paperboard a 10 percent increase was indicated

for the Pacific and Rocky Mountain regions and 10 percent also for the

US average; for paper 3 percent in the Pacific and Rocky Mountain regions

and 10 percent for the United States.

Regionally it appears, then, that relatively low capacity increases

will take place in the West as compared to the rest of the United States.

Examination of individual expansion projects (Pollitzer, 1972) also indi-

cates that very little capacity increase will take place in Oregon and

76



Table 14. Planned increases in production capacity between 1969 and 1974 for wood pulp and paper
and board in selected countries.

Production Capacity Increase Production CapacitZ Increase

1969 1974 1969 1974

1,000 Metric Tons Percent 1 ,000 Metric Tons Percent

United States 36,375 40,949 12.6 48,916 57,O90 16.7

Canada 18,672 22,280 19.3 12,477 15,045 20.9

4,846 5,979 23.4 16,470 20,854 26.6

United Kingdom 439 589 34.2 4,965 6,107 23.0

Sweden 8,180 10,280 25.7 4,630 5,940 28.3

Finland 6,340 7,950 25.4 4,230 6,160 45.6

Norway 2,080 2,555 22.8 1,530 1,800 17.6

Japan 8,929 11,211 38.9 11,723 18,819 60.5

Source: OECD, 1970, p. 16-17.

Wood Pulp Paper and Board
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Washington in particular.

The FAQ (1969c) capacity survey included Latin America, Africa, the

Near and Middle East, the Far East and Oceania. Rates of capacity in-U

crease in these regions surpass those of North America, indicating that

the pulp and paper industry is becoming well established in these coun-

tries.

In conclusion, examination of capacity increases points to Northern

Europe as retaining the world lead in attracting investment, showing that

the Scandinavian countries and Finland have a definite competitive advan-

tage.

Nevertheless, the domestic industries of the consuming areas in

Europe, Japan and developing countries remain lively, indicating some

advantage in supplying their own consumption. North America, in spite

of its low production costs, has the lowest capacity increase for the

period 1969 to 1974. This low capacity increase is especially marked for

the Pacific Northwest of the United States.

This information, although seemingly a little incompatible with the

cost analysis in the preceding chapter, can be explained in two ways:

first, the Pacific Northwest has costs approximating those of British

Columbia, but the slightly lower costs in British Columbia might be suf-

ficient to attract investments there rather than to the Pacific Northwest.

This would justify the major pulp and paper investments planned in Brit-

ish Columbia. Secondly, managers plan carefully to avoid excess world

supply at a given price, thus assuring a satisfactory rate of return.

This last element suggests that the relationship between supply and

demand may be a key factor in inducing capacity increase in a particular
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area. The relation between world consumption and production at prevailing

prices for the immediate future will therefore be investigated to see if

investment in pulp and. paper in the Pacific Northwest can be justified

at a level exceeding that currently planned, to the extent that foreign

markets will be available.

World Suy and. Demand Balance for Pulp and Kraft Linerboard

Balancing pulp and paper production at the world level is a valuable

tool for investment decisions and for foreseeing directions of trade.

This kind of study, however, requires extensive information, and. gener-

ally, when dealing with specific products, such data are only available

from private sources or are restricted to members of an association. In

the course of research for this thesis, two studies were made available

to the author: one concerning the prospective supply-demand position of

chemical paper grade market pulp, 1971 to 1975, and the other dealing

with kraft linerboard from 1971 to 1973. Both studies are particularly

relevant as these products cover about 60 percent of total US pulp and

paper exports.

World Balance for Chemical Pa.er Grade Pul. 1971 to 1975

This study was carried out by the secretariats of the Pulp and Pa-

per Associations in North America and Scandinavia. It concerns market

pulp only, which is produced. for sale to pulp consumers in competition

with pulp from other producers. It excludes pulp for use or consumption

by a producing mill or for shipment by a producing mill to other mills

within its supply region which it owns, controls or is affiliated with.



Demand was defined in this study as the amount of market pulp that

each region was normally expected to require from the North American

and Scandinavian industries in the years under review. Demand figures

were derived in the following way: tonnage produced domestically or im

ported from sources other than North America and Scandinavia was deducted

from estimated consumption based on an assumption of continuance of pre-

sent economic trends.

Supply (or capacity) in the context of the report was the amount of

market pulp that would normally be available from each supply area under

conditions of full demand and assuming an adequate supply of labor, mate-

rial and power. The balance was the difference between the supply and

the demand of total market pulp (Table 15).

It appears there will be a balance in the world between 1971 and

1975. A ratio superior to 95 percent is considerd to be full capacity

utilization, 100 percent cannot, in fact, be obtained on the basis of

historical experience.

The study was also carried out for particular pulp grades. For all

grades the demand-supply ratio exceeded 95 percent for the 5-year period,

although the individual-year ratio for unbleached sulfite was 91 percent

in 1972 and 93 and 94 percent for unbleached sulfate in 1973 and 1974

respectively. This indicates excess capacity. The single instance where

the ratio exceeded 100 was for bleached sulfate in 1972, showing a pos-

sible shortage for this year. For the following year, however, the bal-

ance between supply and demand was restored.



Source: Secretariats of the Pulp and Paper Associations in North America and Scandinavia.

Tale 15 Estimated balance of 'suppiy-'anddemaM of chemical paper gade arket pulp for 1971 tb 1975.

Country 1971 1972 1973 1974 1975

1 ,000 Metric Tons
Supply

Canada 5,240 5,625 6,235 6,770 7,015
U.S.A. 3,435 3,475 3,840 4,160 4,480
Scandinavia 6,590 6,805 7,115 7,150 7,200

Total 15,265 15,905 17,190 18,080 18,695

Demand

Canada 555 580 610 635 660
U.S.A. 4,380 4,630 4,810 4,960 5,095
Scandinavia 1,195 1,290 1,340 1,400 1,435
U.K. 1,860 1,920 1,980 2,040 2,110
Western Europe 4,860 5,250 5,610 5,970 6,420
Eastern Europe 230 230 230 230 210
Latin America 350 300 260 260 250
Japan 770 850 940 1,030 1,130
Oceania 220 220 230 235 220
Asia and Africa 430 445 460 480 480

Total 14,850 15,715 16,470 17,240 18,010

Balance +415 +190 +720 +840 +685

Ratio: Demand/Supply 97% 99% 96% 95% 96%



World Balance for Kraft Linerboard: 1971 to 1973

Implications for the Pacific Northwest
and for the S.ecification of a Su..l Function

02

A projection of home demand is given in Table 16 for the United

States, Canada and Scandinavia, as well as the import needs of Contin

ental Europe, the United Kingdom, Latin America and all other import

areas in Africa and the Hear and Par East. Comparing world-wide capac-

ities versus projected demand reveals operating rates for the North

American and Scandinavian industries of 94 percent in 1970, 95 percent

in 1971, 94percent in 1972 and 96 percent in 1973. However, capacities

listed are rated capacities under ideal production conditions without

strikes, unscheduled maintenance, less productive grade mixes and many

other reasons that can reduce production. These reasons usually elimi-

nate about 3 percent of potential capacity, that is , a 97 percent oper-

ating rate is just about the best maximum practical production that can

be accomplished. Comparing projected operating rates for the three years

it is possible to deduce that there will be an over-supply of kraft

linerboard of roughly 3 percent in 1970, 2 percent in 1971, 3 percent in

1972 and 1 percent in 1973.

The Pacific Northwest has a competitive advantage in the shipment

of pulp and paper to Japan, as well as to Europe if economies of scale

are achieved. However:, analysis of planned investment indicates that in

the inpiediate future the Pacific Northwest will attract less investment

than the rest of the United States. This can be explained by the fact

that costs in British Columbia, although close to those of the Pacific
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Table 16. Estimated world balance for unbleached kraft linerboard and
ratio of import demand to export capacity, 1971 to 1973.

Source: Marketing research department of a US pulp and paper company,
November, 1970.

1971 1972 1973

1,000 Sli. Tons

Average Capacity
USA/Canada/Scandinavia 14,.621 15,667 16,182

Projected Demand:

USA 10,475 11,140 11,725
Canada 570 605 640
Scandinavia 127 132 137

EXPORT CAPACITY 3,449 3,790 3,680

Import Demand:

Europe 1,940 2,095 2,290
Latin America 388 400 412
Africa, Near & Far East 397 345 363

TOTAL INPORT DEMAIW 2,725 2,840 3,065

BALANCE 724 950 615

Import Demand
Export Capacity 95.0% 93.9% 96.2%
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Northwest, are lower, and the differenctial. is enough to attract invest-

merit. Another factor that may limit further increases in investment in

the Pacific Northwest is the anticipated general price situation for

pulp and paper which would. make furtheTinvestment unprofitable. For

this reason, estimated consumption and production capacity for the next

few years were compared and appeared to be approximately balanced. Any

investments in addition to those already planned might therefore lead to

price decreases, making further investment less profitable.

A need becomes apparent at this point to know more about the respon-

siveness of price to change in the industry's production in the market

for finished products such as pulp or kraft linerboard. This will be

investigated in Chapter VI.

Before closing this chapter some implications can also be drawn

concerning the specification of a supply function for the econometric

niodel of Chapter VI. In theory, the quantity of an economic good sup-

plied during a given time period is a function of the price of the com-

modity, factor costs of the industry, and the prices of alternative pro-

ducts that the industry might produce. In practice it is now possible

tb be more specific. For instance, supply of kraft linerboard might be

expressed as a function of its price, pulpwood price, average hourly

earnings, price of wood pulp (its major alternative product), industry

capacity (to reflect investment decisions), and transportation cost (a

key factor determining competitive advantage in a given market).

In Chapter VI other variables will be investigated, particularly

level of inventories, unfilled orders and the level of profit. Before

proceeding to develop an econometric model, however, more information is
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essential on the type of competition existing in the US market and in

the international trade of pu.Ip, paper and products to provide further

insight on the relationships among variables to be specified in the de

mand and. supply functions of a model. In the next chapter, then, extent

of product differentiation, channels of distribution and pricing policies

are examined.



V. MAETING PRACTICES IN THE INTERNATIONAL TRADE
OF PULP, PAPER A1CJ) BOARD

This chapter contains a review of product differentiation, channels

of distribution and pricing policy in the US domestic market and in the

international trade of pulp, paper and board with a view to obtaining a

better framework for specifying an econometric model and also to relate

implications to the existing behavior of the industry. It will be dem-

onstrated how pulp, paper and board are differentiated and how success-

ful producers have been, in the eyes of the consumer, in differentiating

products. A review of the marketing organization of exporters should

reveal how strong the ties are between US exporters and foreign custom-

ers. An analysis of tariffs will reveal which products are protected

and bow high tariff barriers are. Examination of pricing policy will

indicate what type of competition exists in the international trade of

pulp, paper and board as well as the important elements to be considered.

Product Quality

Although pulp and kraft linerboard. are intermediate rather than end.

products, they are sold with a trademark and thus are distinguished from

other goods, that is, those of other producers. For instance, the Finn-

ish classification for chemical wood pulp (Holopainen, 1960, p. 73) has

eleven brands under the product unbleached sulphate pulp: two for bleach-

able or light and strong pulp, five for kraft pulp and four for kraft

extra strong pulp. A great number of brands exist also for North .Amer-

ican pulp and paper products. In Lockwood's Directory (197Q) more than

10,000 waterinarks and brands are listed as used in the American pulp and

86
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paper trade.

The reason for brands is that they protect their owners by giving

a certain measure of control over demand f or the product. The producer

creates a preference for his product through differentiation. This does

not exclude the price factor in marketing brand articles, but it dimin-

ishes its significance. Buyers are also in favor of brands which proteot

them as to standards of quality. In 1958 Holopainen (1960, p. 73) con-

ducted a study of brand demands in reservation contracts concluded be-

tween the Finnish Cellulose Union and buyers in certain typical countries.

It was found that "brand-mindedness" is rather common. More than 90

percent of the number of contracts were made on a one-brand basis.

Small buyers appeared to be more "brand-minded" than large buyers

primarily because small scale enterprises usually specialize more than

large companies. The study pointed out that traditional cellulose buyer

countries are generally highly industrialized and have a paper industry

and other cellulose-using industries of a high technical standard and

high degree of specialization. There is keen competition between the

different enterprises and they are more "brand-minded" than the newcom-

ers, the less developed countries.

On the marketing side of the question, brands remain an important

factor in sales in spite of technological progress and the increasing

use of mixtures of pulp that might lead to a greater possibility of sub-

stitution between grades of pulp and eventually brands.

Concerning kraft linerboard, great effort has been made on the part

of Scandinavian and North American producers to introduce specialty pro-

ducts -- heavyweight board and wet strength board. This type of export
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is expected to increase as packaging in consuming countries becomes more

sophisticated.

In conclusion, differentiation is an important factor in the inter-

national marketing of pulp, paper and board. This trend will probably

continue, as well as the creation of new products.

Organization of Overseas Operations and Integration

Most US exports of pulp, paper and board are made by about ten

large American companies specialized in forest products. Six of these

companies have sales offices abroad either in England or in other Euro-

pean countries. Two use US agents and one sells piggyback, that is,

this company (the rider) uses established distribution facilities abroad

belonging to another manufacturer (the carrier). One uses its affili-

ates in Europe as an intermediary. The rest of pulp, paper and board

exports, probably less than 20 percent, is handled by agents who buy

from diverse companies in the United States for exporting to various

parts of the world. The number of these agents has been reduced during

recent years from ten to five, due to large companies' increased inter-

est in foreign trade. Most of these agents have developed a strategy

that consists of broadening their product line to face the competition

of large companies that tend to specialize in a few products(Thevenon,197O).

Among US exporters of pulp, paper and board, five have subsidiaries

abroad that are mostly box plants, thus realizing a complete integration

from the US forest to the European consumer. The fact that US companies

have subsidiaries abroad affects the direction of trade. Indeed, most

of these companies ship directly to these subsidiaries or affiliates.
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Ties between US paper companies and foreign subsidiaries are reflec-

ted in a survey conducted by the American Paper Institute (Locke, 1969).

Thirty American paper companies have invested an aggregate of about two

billion dollars in 41 countries. In 1968 alone, these investments gen-

erated a total net inflow into the United States of 457 million dollars.

The President of the American Paper Institute confirmed the existence

cf such ties and their beneficial effects by saying:

The foreign subsidiaries of American industry as a whole are

known to take about 25 percent of all American exports, and
we believe the paper industry is fairly close to the norm in

this respect (Locke, 1969, p. 53).

Investments abroad are undertaken not only by North American producers

but also by Scandinavian producers (Skogsindustriernas Sainarbetsutskott,

1971, p. 402).

In conclusion, although the US agent is still used, there is more

direct trading, combined, for certain countries, with foreign agents and

acquisition of foreign subsidiaries.

Tariffs

Trade barriers among member countries of the EEC were eliminated in

July 1968, but a common external tariff is maintained. The Kennedy

Round negotiation held under the General Agreement on Tariffs and Trade

in Geneva led to substantial tariff cuts phased over a four year period

beginning in 1968.

Tariff reductions of 25 percent on pulp, paper and board were grant-

ed by the C. Duties were reduced from 16 to 12 percent for kraft

paper, linerboard and writing and reproducing paper, and from 6 to 3

percent for wood pulp, quantities under 1,935,000 metric tons being duty
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free. Tariff reductions granted by the United Kingdom were from 13.5 to

10 percent on kraft wrapping paper, from 125 to 10 percent for liner-

board and from 16.6 to 15 percent for writing and reproduction paper.

Wood pulp is duty free.

Pricing Policy

This section covers pricing policy used in international trade of

pulp, paper and board. Some background on pricing policy in the United

States is given first. Principal aspects of pricing policy at the inter-

national level are then examined.

Pricing Policy in the US Pulp and Paper Industry

To understand different pricing practices, some information must

first be given on price making factors.

Price Making Factors

Stevenson (1940), Guthrie (1950) and Armstrong (1968) have pointed

out characteristics of pulp and paper demand and supply that determine,

in large part, price movements of these products and explain to a con-

siderable extent price policies of sellers.

Demand for pulp and paper in general is quite inelastic (Guthrie,

1950) because paper products constitute a relatively small fraction of

the value of the finished product for which it is used. However, demand

fluctuates within rather wide limits because of business activity.

When there is excess capacity, that is, when mills are not working

at maximum levels of production, supply is elastic; it is inelastic
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when there is no excess capacity. This can be explained by the fact

that a new plant represents a very substantial capital investment and

requires time to build. Thus, to reduce unit costs, a manufacturer oper-

ates as closely as possible to capacity.

Because of manufacturers' tendencies to use reserve capacity

(Guthrie, 1950), there is strong and almost cut-throat competition in

the pulp and paper industry. However, since this industry requires much

technical know-how and capital, the market structure is most aptly desig-

nated as oligopolistic.

Pricing Practices

In view of the nature of the industry, price and production poli-

cies of pulp and paper manufacturers have occasionally been directed

toward reducing price competition. This has taken the form of price

leadership, open price filing and collusive or concerted action among

individual producers or trade associations (Guthrie, 1950, p. 114). How-

ever, such restrictions on price competition have always been limited

because of opposition from consumers and federal agencies enforcing anti-

trust legislation in the United States. In order not to work illegally,

most companies do not engage in active restriction of price competition.

They simply keep prices constant. They are to a certain extent reluc-

tant to lower prices, while buyers are not willing to pay a higher price

when the same goods (kraft linerboard is a standard product) can be ob.-

tamed from other suppliers. A certain uniformity of price results.

Because of competition among manufacturers wanting to decrease costs by

large-scale selling, however, announced prices are not always those
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actually cbared. During periods of excess capacity discounts are in

fact offered.

In spite of manufacturers' desires to restrict price competition,

the US Antitrust Law and. the nature of the industry seem to preserve

competition in the domestic market.

Pricing Policy on US Exports

Monopolies and other forms of restraint f trade are illegal in the

United States since the enactment of the Sherman Antitrust Law in 1890.

An exception, however, is provided in the Webb-Pomerene Act (1918) which

permits an association of exporters to limit, or even eliminate, com-

petition among themselves in export trade. The purpose of this act is

to put American exporters on an equal footing with foreign monopolies or

cartels in exploiting export markets.

For the pulp and paper industry the Pulp, Paper and Paperboard. Ex-

port Association, formerly the Kraft Export Association, was organized

under the Webb-Pomerene Law in 1952 (Travaglini, 1970).

It was not possible to get information directly from this Associ-

ation. According to secondary sources, however, its major functions are

to establish uniform prices and to distribute information concerning

foreign markets. Its members, including about 15 companies, export 80

percent of the total US exports of pulp, paper and board.

In spite of the ability of the Pulp, Paper and Paperboard Export

Association to fix prices in overseas markets, there is at present

rather strong competition among suppliers of pulp, paper and board to

the C, and US members are allowed to reduce prices below the minimum
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price fixed by the Association in order to meet Scandinavian competition.

Moreover, the Association does not have an export monopoly. Twenty per-

cent of pulp, paper and board exports come from non-members of the Ass-

ociation who are free, according to the US Antitrust Law, to export at

prices other than those fixed by the Export Association (Curry, 1966;

Beuter, 1969).

Scandinavian countries, as well as the United States, also have

large export sales organizations: Scannews for newsprint, Scanfin for

printing and writing paper, Scankraft for kraft paper and board, Scan-

papp for paperboard and Scansulfil for paper made of sulfite pulp. In

Finland most of the producers have a collective sales company called

the Finnish Cellulose Union (Holopainen, 1960).

Such centralized organization makes it easier to come to interna-

tional agreement. Such was the case in 1965 when, with extreme compe-

tition between Scandinavian and North American producers leading to

greater and greater discounts, an arrangement called the North American-

Scandinavian Gentleman's Agreement took place (Vaurs, 1968). The prin-

cipal points agreed upon were: (1) that Scandinavian producers should

decrease the production of their pulp mills from 85 to 70 percent; (2)

that Canadians would not make any offer on the European market before

August 1966 and (3) that a new pulp price list would be drawn up.

The success of this agreement was due partly to the good economic

situation in the United States that led to an increase in US pulp con-

sumption, thus absorbing excess Canadian production.

Cartel regulations were envisaged in the Havana charter for the

International Trade Organization which was to have been created after
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the Second World War (Snider, 1967). These regulations, however, lilce

the organization were never realized. Monopolies and other forms of

trade restraint are illegal in numerous countries but law enforcement

is confined within a country's boundaries (Scott, 1969). Restrictive

practices therefore continue and their elimination will depend on coor-

dinated international efforts.

Exchange of statistics which now takes place between North American

and Scandinavian producers tends to reduce possible cases of over capa-

city. A difficulty remains, however, in that most consumers of this

pulp, paper and board do not participate in these consultations. The

consumer, though, still has the possibility of refusing the price list.

Most purchases of pulp, paper and board are based on an annual

reservation. In the reservation are stipulated the quantity of cellu-

lose or product ordered, the brand and an outline delivery schedule.

Guidelines are given for prices, which are finally agreed upon quarter-

ly, usually in an addendum drawu up in the month preceding each quarter

of the year. Despite the reservation, buyers reserve the right to re-

fuse an order in cases where the price is not satisfactory. Pulp, paper

and board are sold exclusively on C.I.F. terms, with the seller respon-

sible for chartering ships, purchasing transport insurance and arranging

shipments.

Conclusion

This chapter has showu the importance of product differentiation

in international trade of pulp, paper and board. This differentiation

is accentuated by the existence of brands and also by increasing inte-
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gration between producers and foreign customers through subsidiaries.

Pricing policy abroad is characterized by the existence of a US

export association, one of whose main purposes is to fix prices for US

exporters. There exist also in Scandinavia and Finland central market-

ing organizations that in fact reduce the number of sellers and conse-

quently competition. It appears, then, that world suppliers of pulp,

paper and board have the ability to avoid a collapse of the market by

reducing production.

In spite of the fact that major producers have a certain ability

to control price, competition exists between North American and Scandi-

navian suppliers and in order to participate in world trade it is useful

to understand better the interrelationship of these competitive forces.

As price decisions are made on a quarterly basis, it is appropriate to

build a quarterly model representing competition between Scandinavia

and North America.



VI. ECONOMETRIC MODEL OF US - SCANDINAVIAN COMPETITION
IN THE KRAT LINERBOARJ) MARKETS OF TEE UNITED KINGDOM AND GERMAI\IY

In Chapter IV the need became apparent for further knowledge of the

responsiveness of price to change in the industry's production in markets

for pulp, paper and board. Such knowledge would be of particular impor-

tance to potential exporters from the Pacific Northwest who might have

to justify investments in pulp and paper and to evaluate their profit-

ability.

For the Pacific Northwest two markets were identified: Southeast

Asia, with Japan in a predominant position, and Europe. It was shown

that exports in pulp and paper to Southeast Asia were mostly from the

Pacific Northwest or British Columbia, and were conditioned particular-

ly by the export of chips. Further research on exports from the Pacific

Northwest to Southeast Asia would involve a study of the best location

for a plant to serve Southeast Asia, taking into consideration cost of

production, transportation, availablility of chips and the capital struc-

ture existing in Southeast Asia. Such an investigation, however, will

not be carried out here, being beyond the scope of this study.

In the European market, Scandinavian competition seems to be the

principal factor limiting exports from the Pacific Northwest. It appears

most appropriate, then, to investigate factors at stake in North American

- Scandinavian competition. For this purpose an econometric model was

developed to represent in an organized manner the major factors influenc-

ing US exports to Europe, and to provide quantity elasticity estimates

for US exports that would show the effect on price levels of marketing

additional output. Some effects of tariffs also will be deduced
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quantitatively from the model.

A quarterly model will be constructed, because, as shown in the pre-.

ceeding chapter, prices are determined on a quarterly basis by US and

Scandinavian exporters. Kraft linerboard is taken as an example of pulp

and paper products because of its importance in US exports. The theoret-

ical background of the model is presented first followed by the different

steps in its construction. The validity of the model is judged through

its predictive power. Finally, some implications are drawn from it.

Theoretical Model

In the econometric studies concerned with international trade (Tin-

bergen, 1962; Polak, 1954; Linnemen, 1966; WaelbroeOk,1961), several the-

ories have been developed. The variables included were income and geo-

graphical distances, capital flows and also price changes. Another

study by Adñs (1969) included other variables in a system of simul-

taneous equations; these were relative competitiveness, pressure of de-

mand and an excess inventory measure. Relative competitiveness was de-

fined asthe export price of one country relative to export prices of

other exporting countries; pressure of demand was the percentage devi-

ation of production from the production trend, while the excess inven-

tory- measure was defined as the percentage deviation of inventory from

trend in one country relative to percentage deviation of inventory from

trend in another.

These last variables seem to be relevant to the international trade

of kraft linerboard and have been incorporated in the model in order to

explain the competitive forces at stake.
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A theoretical framework has still to be set up, however, to incor-

porate and organize these variables. The work of Armington (1969)sug-

gested that in the trade of one product between different countries sev-

eral independent markets could be considered under the condition that

the product could be distinghushed not only by its place of production

but also by its place of destination. For example, kinds of US kraft

linerboard destined for the United Kingdom or Germany are different from

each other as well as different from Swedish kraft linerboard to the same

destinations. Although kraft linerboard is a rather homogenous product,

such distinctions are realistic, as Swedish kraft linerboard usually

has a higher bursting strength than US linerboard. Furthermore, that

destined for foreign markets is usually differentiated from that for the

domestic market on a price basis.

For illustrative purposes the two following markets could be dis-

tinguished: the uK market for US kraft linerboard and the 13K market for

Swedish kraft linerboard. For each market there will be a supply curve

and a demand curve: a demand curve for US kraft linerboard demanded by

the United Kingdom and a supply curve for linerboard supplied by the

United States to the United Kingdom.

Each kind of kraft linerboard can be expressed by Xij, where i is

the supplying country and j the country demanding this kind of icraft

linerboard. Each Xij is traded on a particular market in which there is

a supply function Q,Sij and a demand function QDjI, where Q$ij is the

quantity of kraft linerboard supplied by country ± to country j, and

QDji is the quantity demanded by country j from country i. In this

market the product Xij is traded at a price pij, charged by country i
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to country j.

It should be mentioned that Xij and Xji do not usually both exist

at the same time. It is seldom indeed that a country be both importer

and exporter of the same product (the United States being exceptional in

the case of pulp, for instance). Moreover, it is probable either that

these products Xij or Xji would be good enough substitutes to discour-

age reciprocal trade in one of them, or that tariffs or additional trans-

portation costs would pose trade barriers in one direction or the other.

If kraft linerboard trade between the United States, Sweden, the

United Kingdom and. Germany is taken as an example, there would be

42 = 16 potential products Xij for i = 1,2,3,4 and j = 1,2,3,4. But

since the United Kingdom and Germany are strict importers and Sweden and

the United States strict exporters, and since there is no significant

trade between Sweden and the United States and between the United King-

dom and Germany, there actually are only eight products and consequently

eight markets, each characterized by supply and demand functions (Figure

10). Each market is related to the others by prices and other variables

as shown next.

First of all, Figure 11 illustrates the flow of material through

the manufacturing process and inventories to the consumer. This diagram

helps in organizing the variables relevant to the trade of kraft liner-

board presented in preceeding cpters.

Figure 12 presents schematically an hypothesis of factors affecting

the formation of prices of US kraft linerboard both in the domestic and

13K markets. Each market is illustrated by supply and demand fuctions.

The variables listed in each supply function are hypothesized to mater-
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ially affect sellers' decisions, while variables in demand equations are

supposed to affect buyers' decisions.

Prices and quantities are considered to be endogenous variables

(that is, determined, simultaneously in the system); other variables are

exogenous (that is, determined outside the system). If, indeed, prices

and. quantities turn out to be determined accurately by the model, the

market mechanism can be assumed to be satisfactorily understood.

Definitions of the variables presented in Pigure 12 are as follows:

End.ogenous Variables:

QDji quantity of kraft linerboard demanded by country j from
country i.

QSij quantity of kraft linerboard supplied by country i to

country j.

Pij average price of kraft linerboard charged by country i

to country j.

Exogenous Variables:

PCi average price of old corrugated boxes in country i.

PAi average price of unbleached kraft pulp in country i.

PFi average price of new corrugated board in country i.

PSi average price of a substitute for corrugated in
country i (lumber).

IBI(T-1) inventory level of containerboard in box plants at end

of period T-.1 in country i.

DV dummy variable taking the value one for the years 1965
and 1966 to reflect an import surcharge imposed by the
United Kingdom, and zero for the other years.

mi(T-1) inventory level of waste paper in country i.



IPI inventory level of pulpwood in country i.

DI price of pulpwood in country i.

1i industrial production in country i.

Wi hourly earnings in the pulp and paper industry in

country i.

UI percentage of waste paper used in the pulp and paper

industry in country i.

Vi productivity in the paperboard industry in country i.

Tij index of external tariff rate of country ± against

country j.

BI ratio of profit per dollar of sales in the paper and
allied products industries to the profit of all manu-
facturing corporations in country i.

PRij freight rates from country i to country j.

Ri production of kraft linerboard in country i.

Al new plant and equipment expenditure in country i.

NOi new orders for paperboard in country i.

UOi unfilled orders for paperboard in country 1.

In Chapter IV it was shown that in the specification of a supply

function for kraft linerboard. should be included its price, the price of

pulpwood, wages, price of wood pulp (alternative product), industry cap-

acity and transportation costs. To these factors can be added also fac-

tors such as trend of inventory levels and relative competitiveness used

in Adam's econometric studies (1969). In the present study use of ac-

tual levels of inventory was prefered, since in the short time period

used. a:trend was difficult tO identify. To express relative competitive-

ness, export prices as separate variables were used rather than ratios

of export prices because absolute price values are more easily compar-
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able to real values.

In the supply equation price of a raw material other than pulpwood,

specifically old corrugated boxes, was also included. Factors affecting

demand for pulp and paper products were presented in Chapter III. Quan-

titles of a product demanded can be considered a function of the price

of that product, the prices of competing and complementary goods and

disposable income. In the case cc kraft linerboard, lumber could be a

substitute in packaging and its price has therefore been included in the

equation. Price of finished products (corru,gated board) is included too,

as also are the levels of new orders which might be of importance in tbe

short run. The level of unfilled orders has been assumed to affect quan-

tities supplied.

An hypothesis has been presented here of the factors affecting the

formation of US kraft linerboard prices in the domestic market and in

the DX market. In the final analysis, of course, certain of these vari-

ables may be found to be statistically insignificant and thus eliminated.

Construction of the Jylodel

The method used to build a structural model involves (a) specifica-

tion of the model, (b) estimation, (c) testing, and finally (d) revision,

re-estimation and re-testing until satisfatory results are obtained.

Specification

Because of the numerous possible flows of trade it was decided to

concentrate on trade between four countries representing one third of

the world trade of kraft linerboard. These countries are the United
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States, Sweden, the United Kingdom and Germany. During the sixties, the

United Kingdom was an EFIA member while Germany was a member of the EEC.

Both of these countries were protected by different tariff barriers which

were reduced or eliminated at different points in time, making the anal

ysis of their imports more interesting from the point of view of inter-

national trade. Even if present negotiations for the United Kingdom's

entry into the Common Market succeed, no major change will have to be

made in the model. Following the theoretical framework presented above,

trade between these countries can be represented by eight different mar-

kets. However, because of the importance of foreigrt trade to Sweden,

the United Kingdom and Germany, it was assumed that domestic prices in

these countries followed closely prices of imported kraft linerboard and

that domestic production could be considered as predetermined. The num-

ber of markets studied was thus reduced from eight to five. The model

in its general form is as follows (variables representing the domestic

and TJX markets for US kraft linerboard have already been presented sche-

matically in Figure 12):

US Domestic Market

Q511 = f(P11, P14, Dl, Wi, Vi, IM1(T-1), IB1(T-i), Ipi, PCi, PAl,
Al, BI, U0(T-1), Ui, Iwl) + el

QD11 = f(P11, IBl(T.i), yl, psi, pFi, N0(T-l)) + e2

Market for US Kraft Linerboard Shipped to the United Kingdom

Q514 = f(Pl1, p14, Dl, Wi, DV, t, IB(T-l), T4l, FR14) + e3

QD41 = f(P14, P34, DV, N4, PS4, IM(T-1), t, u4) + e4



Market for US Kraft Linerboard Shipped to Germany

Q12 = f(P12, P11, IB(T1), Ni, Dl, Wi, t, F±t12) + e5

QD21 = f(P12, P32, N2, D2, t) + e6

Market for Swedish Kraft Linerboard Shipped to the United Kingdom

QS34 = f(P34, T43, FR34, DV, t) + e7

QD43 = P(P14, P34, N4, U4, DV, t) + e8

Market for Swedish Kraft Linerboard Shipped to Germany

QS32 = f(P34, N3, D3, W3, iii32, T23, t) + e9

QD23 = f(P32, P12, N2, D2, t) + elO

where

1 = United States

2 = Germany

3 = Sweden

4 = United Kingdom

ek = error term (k = 1,2...10)

t = time trend

Where time is not specified, variables are in time T.

As the structure of the international trade of pulp and paper has

changed since the early sixties because of the creation of the European

Free Trade Association and because American pulp and paper manufacturers

have become increasingly aware of export opportunies ( Smith', 1967),

it was decided to include only data for recent years. Specifically, the

9-year period 1961 to 1969 was selected as the sample period, and data
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were gathered on a quarterly basis. 1960 was not incorporated in the

data because Swedish Foreign Trade Statistics started a new detailed

classification in 1961. The first quarter of 1969 was eliminated because

of the longshoremen's strIke of several months, reducing the number of

observations from 36 to 35.

Seasonal fluctuations in the predetermined variables caused diffi-

culty in estimating their net effects on the dependent variables. To

avoid the use of dummy variables, the data were made comparable between

quarters by eliminating seasonal variations. Each observation of a given

variable was divided by its seasonal index number. The seasonal index

numbers were the ratio between the centered four quarters moving average

and the original data (Appendix B). Thus, in addition to the original

set of exogenous and endogenous variables a set of seasonally adjusted

variables was obtained.

A particular effort was made to study the US domestic market and

the US export market to the United Kingdom. The reasons were that the

data were more numerous and that it might be possible to draw from this

experience some rule of thumb to study the other markets for which data

are more scarce.

For the two equations QS11 and QD1 1 (US domestic market), time

series of 19 variables were gathered. For each of these variables sever-

al lags for the inventory and cost variables were tried. A cost index

was also investigated as multicollinearity could exist among the differ-

ent variables. With these variables the total number investigated for

these two equations was 73.

Selection of the variables for all the equations was made in two
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steps: first the statistical analysis of the data with the simple cor-

relation matrix was used to determine cases of heavy multicollinearity,

the choice between the correlated variables being made on the basis of

economic theory and interviews; secondly, with the remaining variables,

averaging from 7 to 15 according to the equation considered, a multiple-

step least-squares regression program was run to determine which vari-

ables yielded a higher R2. 11here the variable of primary interest, such

as price, did not appear, it was forced into the equations.

The final criterion for the choice of variables was that the R2

value (the square of the multiple correlation coefficient) be the highest

obtained subject to the following conditions: (1) that the combination

of variables together appear to make economic sense after removing vari-

ables creating a multicollinearity problem, (2) that most coefficients

be significant at or below the 5 percent level of significance. A vari-

able whose parameter estimate had a low "t" value was not necessarily

removed as the "t" test is used to test the hypothesis that the para-

meter estimate, but not the true value of the parameter, significantly

differs from zero.

Estimation of Structural Coefficients

One objective of this analysis is to investigate the structure of

international trade in kraft linerboard. It is essential that the least

biased parameter estimates be obtained. The specified model consists of

$imu2taneous equations with two or more endogenous variables per equation.

Direct least squares estimation was therefore ruled out as a possible

technique, as it would have resulted in biased and inconsistent estimates.
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A parameter estimate is unbiased when its expected value is equal to the

true parameter value, and consistent when it approaches its true value

as the size of the sample increases. Consistent and efficient estimates

of the coefficients may be obtained by full information maximum likeli-

hood estimation, the property of efficiency being that the estimator

possesses the smallest variance of all possible estimators. This method

was rejected because of the large computation required. Consistent es

timates could have been obtained by the "limited information" maximum

likelihood method, but that was rejected in favor of the computationally

easier method of two-stage least squares. With regard to the small sam-

ple properties of estimating techniques, the Monte Carlo studies, as

presented by Johnson (1963, p. 275295), suggest discarding full inf or-

mation maximum likelihood estimation as a practical tool, and indicate

that two-stage estimation was found to be generally superior to the limit-

ed information approach.

The basic idea in two-stage least squares is to replace each endo-

genous variable on the right hand side of an equation by its predicted

value based on the least squares regression of the endogenous variable

on all the exogenous variables in the model and then to apply least

squares again for each simultaneous equation (Johnson, 1963, p. 258).

This procedure provided a structural model for linerboard trade be-

tween the United States, Sweden, Germany and the United Kingdom.

US Domestic Market

QS11 -1902 + 8.035P11

(1.85)

-232.6U0(T-1) -
(2.33)

+ 1.386P14 + 2.005pCl - 167.2IB1(T.1)
(.32) (1.67) (2.90)

3.957B1(T-2) + 38.77D1
(2.04) (17.00) = .979



QD11 - 737.2 - 9.287P11 + 18.35N1 + 85.72PP1

(3.46) (27.39) (3.01)

Market for US Kraft Linerboard Shipped to the United Kingdom

QS14 = 29296 - 683.5p14 + 1139F34 - 21600DV + 849.1N1
(1.76) (1.10) (4.32) (2.88) R2 = .682

QD41 = 18672 - 687.1p14 + 775.6P34 + 1197N4 - 22840DV

(1.83) (1.21) (4.06) (5.54)

- 24308flv1(T.-1)

(2.27)

Market for US Kraft Linerboard Shipped to Germany

QS12 = - 41185 - 1399P11 + 1651D1(T-1) + 2895111Y[(T-1) + 819.3t

(3.05) (2.60) (2.72) (1.64)

R2 = 898

QD21 = 50247 - 477.6P12 - 1093P32 + 1471D2 + 396.5N2
(1.36) (2.84) (13.20) (1.37) = 905

Market for Swedish Kraft Linerboard Shipped to the United Kingdom

QS34 = - 18928 - 444.8P34 + 3380W3 + 511.9D3 + 132.2R3 + 77.83P34
(2.19) (2.30) (2.95) (4.04) (.23)

R2 = .874

QD43 = - 32541 - 344.9P34 + 202.6P14 + 807.7N4 - 713.3U4
(1.60) (1.13) (7.20) (1.27)

R2 = .829

Market for Swedish Kraft Linerboard Shipped to Germany

Q$32 = - 10414 - 465.1P32 + 3372W3 + 88.4TR3 + 408.1D3 + 610P32

(1.91) (3.91) (1.85) (1.68) (2.05)

= .756

ill

= .981

R2 = .752

QD23 = - 67480 + 287.4P32 + 386.4P12-.520.3D2+217.2N2
(1.76) (2.59) (4.25) (4.59) R2 = .830
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The values of t are given in parentheses below the coefficients. The

t value for 30 degrees of freedom is 2.042 at the 5 percent level and.

1.697 at the 10 percent level. Definitions of the variables used in

these equations are given in Appendix Cwith the quarterly data from 1961

to the second quarter of 1971.

Interpretation of Results

US Domestic Market

R2 is very high in both equations. The signs are those expected

according to economic theory except for B1(T-2) and D1(T-..1). The minus

sign in front of B1(T-2) and uO(T-1) can perhaps be explained. by the fact

that when favorable conditions (profits and. unfilled orders high) exist

in the industry, there is a tendency to restrain production, leading to

higher prices, then higher profit and eventually to additional reduction

of quantities produced. On the other band, when unfilled orders and

profit decrease, output is increased, leading probably to lower prices

lower profit and a further increase in output. This represents a rather

disrupting behavior, in the sense that in both cases the course of action

leads to a sharp increase or decrease in prices. This helps to explain

the collapse of prices in 1961 and in 1968 which occured in the pulp and

paper industry.

The positive sign in front of D1(T-1) is probably due to an increase

of output in spite of rising pulpwood costs. However, it should be re-

membered. that pulpwood costs have increased. slowly and have certainly

been compensated by technological improvements in the manufacture of

kraft linerboard.
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In the supply relationship, the coefficient of the price of kraft

linerboard exported to the United Kingdom is not significantly different

from zero, and so the possibility that prices in foreign markets have

no influence on the US domestic price should not be excluded.

Market for US Kraft Linerboard Shipped to the United Kingdom

Compared to the other equations of the system, it appeared that for

these two equations H2 is the lowest. This shows the difficulty of re-

presenting economic forces in the UK market. The curve QS14 has a down-

ward slope, which is rather surprising for a supply curve. An interpre-

tation is difficult to give as such a case might occur only in the pres-

ence of external economies (Henderson and Quandt, 1958, p. 93), that is,

when the expansion of one firm's output lowers the total cost for other

firms.

brtheexportof kraft linerboard such an explanation would not

be justified as there is no real interdependence between companies, and

another reason Should be sought. Export is very often only part of the

major activity of a domestic producer. Frequently, though, because of

the oligopolistic character of the industry, prices are not lowered to

allow the sale of unsold quantities. Thus US exporters might dump unL

wanted quantities of kraft linerboard in foreign markets, even when price

is declining. Such behavior seems also to exist in the TJTK market for

Swedish kraft linerboard. Indeed, the supply curve Q,S34 also has a down-

ward slope, meaning that US exporters are willing to export even when

prices are decreasing. This can also be interpreted as their desire to

keep their share of the DX market.
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The coefficient of the dummy variable (DV) indicates that quanti-

ties supplied and demanded during 1965 and 1966 have been reduced by

about 20,000 short tons because of the import surtax imposed by the

United Kingdom;.

Market for US Kraft Linerboard Shipped to Germany

In the supply equation, as the coefficient of P12 is not significant,

it appears that the export price does not influence export volume to

Germany. The major factors appear to be inventory levels in the United

States and pulpwood price in Germany.

In the demand equation, as expected, the price charged by Sweden

affects adversely quantities of US kraft linerboard demanded by Germany.

The sign of the coefficient of D2 is positive, indicating that increases

in pulpwood prices in Germany lead to increased imports of US kraft liner-

board.

Market for Swedish Kraft Linerboard Shipped to the United Kindom
and Germany

In these markets the supply equations have a downward slope indi-

cating, as mentioned earlier, that Sweden exports greater amounts at a

lower price to keep her share of these foreign markets.

The coefficients of D3 and W are positive, showing that quantities

offered aie growing in spite of cost increases. Unfortunately, produc-

tivity was not included to see t1 variation of output with rising or de-

creasing costs.



Testp the Nodel

"The only relevant test of the validity of a hypothesis is compar-

ison of its predictions with experience" (Friedman, 1953, p. 8). A dis-

tinction should be made, however, between comparing prediction with ex-

perience inside versus outside the sample period, the latter being the

real test. It is indeed possible to find hypotheses consistent with

the evidence inside the sample period, but additional evidence should.

be introduced either to eliminate or confirm these hypotheses. This can

only be done by using data outside the sample period.

Two methods can be used for prediction: (1) the estimated reduced

form equation system or (2) the solved structural equation system. The

estimated reduced forms are obtained by expressing each of the endoge-

flous variables of the model in terms of all the predetermined variables.

The coefficients of the resulting set of equations can be properly esti-

mated by traditional least squares techniques since each endogenous vari-

able is now a function of only predetermined variables. The second

method consists in deriving algebraically from the structural equations

another set of reduced form equations. The problem arises as to which

forecasts to use, those from the least squares reduced form equations

or those from the algebraically derived reduced form equations.

These two methods have been compared (Christ, 1956, p. 397-398).

It appears, however, that for finite sample sizes, it is not known which

method leads to less biased estimates. As the issue is unresolved, least

squares reduced form. equations were selected, requiring less computation.

Ualf the equations were already computed during the first stage of the
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two-stage least squares method.

The coefficients of the least squares reduced form equations for

the ten endogenous variables are given in Table 13. The results of the

forecasts are given in the following sections,. Before presenting the

real test of the model, that is, the forecasts outside the sample period,

the model's performance inside the sample period will be examined, as it

is probable that a model forecasting satisfactorily outside the sample

period will give good estimates inside the sample period.

Estimation of Export Values at Port of Shipment

Figures 13 to 17 give real and estimated price indexes of kraft

linerboard in the United States and exp:ort values for the period 1961 to

1969.

For the four price trends P14, p15, P34 and P35, the reduced form

estimates indicated the direction price would move 77 percent of the time.

p11 was not considered in this test as the real values are for the most

part constant.

The magnitude of estimation errors as a percent of real values never

exceeded 3.6 percent except twice when it reached 5.3 and 5.6 percent

for P14. These rather good estimations can be explained partly by the

relatively small fluctuations of prices in absolute value.

Estimation, of. Quantities Exported and of US Production for Domestic Use

Figures 18 to 22 give real and est-mated US production for domestic

use and exports from Sweden and the United States for the period 1961

to 1969.
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TABLE 17: COEFFICIENTS OF REDUCED FQRM EQUATIONS

FORECAST VARIABLES

P14 Q12 P12 Q34 p31 Q32 P32

uO(T-1)
2 .9750130 36745.11110 -9.88030 -685.290 19.5111110 9206.200 -8.618000 1043. 100 10 26900

BI(T-2) ..) 5445Q -U £26960 -565.550 .45810 -53.243 .32040 132.490 -0. 320100 -199.950 -0.09900

D1(T-.1)
5.386300 -11.3219011 20 55. 10 0 -8. 46 9 80 818.590 -1. 7300 0 -543.260 .831000 -191.560 .32610

PCI -3.279 2511 -11 029950 68. 582 -0. 03 926 -53.694 -0.12170 67.690 -0. 019990 103.730 -0. 03853

NI 2.479200 . 86Q310 -7650.5110 1.14900 -1452 000 .32330 -8 05 .9 80 .915300 1060.600 -0.28820

PF1 54 26630 0 3.797000 -27753.000 16.06000 -4079.600 1.58500 -230.930 2.340000 -4862.000 -1.63100

IB1(T-I) -llg.230jou 6.680 t3 1432.300 -2.58900 -3345.900 6. 73 50 0 576.450 6.854000 9023.700 2.62900

D2 -3.082913 065470 -369.450 -0. 07718 -68 .0 82 .02776 94 487 -0. 058910 -19. 714 .04978

N2 3.2161110 -U £66950 -1116.'+O 11 -0 03525 255. 150 .12250 -150 .7 50 -0. 125500 203.070 .22750

IM(T-1) -21.771+330 10.4800110 -39108.000 3.800110 -6234.60 0 -11.50000 70 76.900 -4.111000 11502.000 -2.08900

F4 ..433100 .22513u -14u5. 2110 -0 16150 -30 9.970 .38618 -6 90 .9 10 .934900 -915.460 -1 68000

P32 -2.1261110 .4068u0 -59 65. 800 2.55300 -2455.10 0 -1.244u0 -271 .650 .254000 U 2. 21000

Nk -2. 8745u0 L.qj4jo 2998. 80 0 -0.02980 1645.300 .10150 195.0 00 .621800 89. 878 .01473

Uk 13.1191+333 - .915730 -2067.000 -0 47060 1019.000 -u 03207 -6 31. 7 70 -0. 871500 -1136.600 1. 09200

R3 .9079911 [30460 344.290 -3 02648 93 841 -0. 16 980 103.550 .082080 55.358 .06505

W3 65 Ut. 2300 .187000 -1962. 00 11 -1.042011 2479.500 -9. 33 7110 -2 50 .6 00 3.867000 -1359.20 0 2.12800

D3 .2836311 1298.700 -0 24430 -142.280 -0.28500 -18.7 04 .538000 82. 371 .09457

t S .197531 -1.221.0 8852.2011 -1. 10000 652.410 2. 4340 0 19 46 .180 -2. 50 50 00 -1215. 60 0 -1.40400

CONSTANT -139..6U3JJ3 -ILJ.5933113 929609.3110 -207.7001111 10283.000 249.80030 111703.000 -178.480000 -17267.000 6.1 0700

VARIARTW.S

1i Pit Qi 4
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Figure 13. Q,uarterly price index(1963=100) of kraft linerbôard in the
United. States (P11): real and estimated values (1961_1969),
and foreôasts for 1970 and the second qiater of 1971.
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Figure 14. Quarterly average value at Swedish port of shipment of kraft
linerboard for Germany (P32): real and estimated values
(1961-1969), and forecasts from 1970 to the second quarter
of 1971.
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Fiire 15. Q,uarterly average value at US port of shipment of kraft
linerboard. for the United Kingdom (P14): real and estimated
values (1961-1969),and forecasts from 1970 to the second

quarter of 1971.
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Figure 16. Quarterly average value at US port of shipment of kraft
linerboard for Germany (P12): real and estimated values

(1961-1969), and forecasts from 1970 to the second quarter

of 1971.
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Pigure 17. Quarterly average value at Swedish port of shipment of kraft

linerboard for the United Kingdom (P34): real and estimated
values (1961-1969), and forecasts from 1970 to the second

quarter of 1971.
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Figure 18. Quarterly US production for domestic use (Qil): real and
estimated quantities (1961-1969), and forecasts from 1970
to the second quarter of 1971.
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Figure 19. Quarterly exports of kraft linerboard. from the United States
to the United Kingdom (Q14): real and estimated quantities
(1961-1969), and forecasts from 1970 to the second quarter

of 1971.
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Figure 20. Quarterly exports of kraft linerboard from the United States
to Germany (Q12): real and estimated quantities (1961-1969),

and forecasts from 1970 to the second quarter of 1971.
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Figure 21. Quarterly exports of kraft linerboard from Sweden to the
United Kingdom (Q34): real and estimated quantities (1961.-

1969), and forecasts from 1970 to the second quarter of 1971.
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Figure 22. Quarterly exports of kraft linerboard from Sweden to Germany
(Q32): real and estimated quantities (196t-1969), and fore
casts from 1970 to the second quarter of 1971.
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For the five time series predicting quantities produced and exported,

the reduced form estimates indicated the direction in which quantities

would move 74 percent of the time.

The magnitude of estimation errors as a percentage of real values

are higher than those for prices. Estimates for Q11 were the best and

did. not exceed a 4 percent error for the sample period. For the other

quantities, greater estimation errors occured. For Q32, 14 percent were

higher than 10 percent; 28 percent of the errors for Q14 and 43 percent

of the errors for Q12 and Q,34 exceeded 10 percent.

Forecasts of the Model Outside the Sample Period

Comparison of the forec.sts with real values, as mentioned earlier,

is the best test of the model. Forecasts are given in Figures 13 to 22

and were obtained, by keeping the same reduced form equations derived

from the data for 1961 to 1969. Values of exogenous variables when not

available were obtained by extrapolating any stable trends observed.

The real values of exports from Sweden and value at the port of shipnieit

were only available for the last two quarters of 1970. US production

for domestic use was available only for 1970

A comparison of forecasts and real values is presented in Tables 18

and 19 together with percentages of errors. The average percentages

were highest for quantities. The forecast errors for prices did not ex

ceed 8.3 percent and in the case of p11 and P32 they were less than 3.1

percent.

For quantities, the average forecast error was lowest for Q,11 at

3.7 percent and above 9.1 percent for other quantities, reaching 29.0

percent for Q34.
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Table 18. Forecasts and real values of Q11, Q14, Q12, p11, p14 and P12

for 1970 and the first and second quarters of 1971.

Year Q.
-

Q,11 Q14 Q12

Pore-
cast

Real % of
error

Fore-
cast

Real % of
error

Pore-
cast

Real % of
error

1970.1 2406 2305 4.5 78.0 72.5 7.5 89.3 106.0 -.15.6

1970.2 2433 2302 5.7 74.7 72.2 3.5 85.3 84.7 0.7

1970.3 2308 2288 3.5 63.8 56.9 12.1 82.8 80.0 3.5

1970.4 2294 2271 1.0 89.1 61.2 45.5 84.3 55.3 52.8

1971.1 91.3 76.3 18.4 89.9 106.1 -15.3

1971.2 103.3 55.2 87.2 90.7 87.2 4.0

Average 15.6

p11 P14 p12

Year Q. Fore- Real % of Fore- Real % of Pore- Real % of
cast error cast error cast error

1970.1 97.7 97.0 0.7 119.7 125.0 -4.2 122.2 124.5 1.8

1970.2 97.3 97.0 0.3 121.7 130.3 =6.2 120.9 131.1 7.8

1970.3 95.4 96.0 -0.6 130.7 127.0 2.9 124.5 125.9 1.1

1970.4 94.0 94.8 -.0.8 129.5 128.0 1.2 113.5 136.0 16.5

1971.1 92.2 98.6 -.6.5 120.6 123.1 -2.0 114.3 117.1 2.4

1971.2 117.2 119.1 -1.6 114.9 115.3 0.3

Average 98
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Forecasts indicated the direction in which quantities and prices

would move 56 percent of the time 70 percent in the case of prices

and 43 percent in the case of quantities. Consequently, forecasts for

prices were better than those for quantities in estimating absolute val-

ues but less efficient in predicting changes of direction.

It is interesting that for all forecasts, reduced form estimates of

Q,14 are all greater than the real values and the estimates of P12 are

all less than the real values. This apparently persistent overestima-

tion and underestimation suggests that biases may be present in these

estimates. The implications of this comparison between forecasts and

real values will be presented in the section concerning evaluation of

the statistical model.

Marginal Analysis of Market Structure

The final step in the investigation procedure was the estimation

and interpretation of demand and supply elasticities in the different

markets. Price elasticities were calculated from the structural equa-

tions for the mean values of the time series considered. They are pre-

sented in Table 20. Price elasticities of demand are defined as the

percentage change in quantity of a good consumed in response to a one

percent change in price, all other factors being held constant. Cross

elasticities and their definition are also given in Table 20. Basically,

cross elasticity of supply for product A with reference to product B is

thepercentage change in the quantity of Asuppliedthat wouldresult

a oneperoenteharige in the ricebf B, all other factors being

held constant. Crosselasticity of demand isdefined in the same manner.
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Table 20. Estimated price demand and supply elasticities and cross
elasticities at the mean value level.

Market for US kraft liner- -1.45 -1.45

board shipped to the
United Kingdom

Market for US kraft liner- 1.52

board shipped to Germany

Market for Swedish kraft
linerboard shipped to
the Unitad Kingdom

Market for Swedish kraft
linerboard shipped to
Germany

Supply Demand
Elasticity Elasticity

-4.25 -3.30

-3.00 1.86
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Table 19. Forecasts and real values of Q34, Q32, P34 and P32 for the

first and second quarters of 1970.

Cross Elasticity

-3.63 dQS12 P11

dPil QS1

-3.65 dQD21 P32

dP32 QD21

1.98 dQ)D43 P14
dP14 QJ43

2.42 d.QD23 P12
dP12 QD23

Q34 29.6 28.0 507 20.7 28.6 38.0 21.8

Q32 25.2 23.1 9,1 21.9 24.8 9.2 9.1

p34 120.2 129.0 .=-6.8 120.9 134.0 9.8 8.3

P32 124.3 129.0 3.6 127.6 131.0 2.6 3.1

1970: 1st Q,uarter j)70: 2nd. Quarter
Average

Variable Pore- Real % of Pore- Real % of percent

cast error cast error of error

US domestic market 0.45 -0.52 0.09 dQS11 P14
dPl4 QS11
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In the US domestic market, supply and. demand are inelastic, that is,

a change of one percent in price leads to a change in quantities of less

than one percent (0.45 percent for supply and 0.52 percent for demand).

In the market for US kraft linerboard shipped to the United Kingdoiri,

supply and demand elasticities are both negative but about equal, mean-

ing that in each point of the curve there is a possible equilibrium

point. This can be interpreted as the dominance of the United States in

the DXmarket, or the ability of US exporters to meet any price existing

in the DX market, which is certainly a function of the price fixed by

the Scandinavian countries. The cross elasticity of demand for kraft

linerboard exported to Germany with reference to the domestic kraft liner-

board (-3.63) shows that the price in the US domestic market has a great

influence on quantities supplied by the United States to the German mar-

ket and that a reduction of the US price, for instance, leads to a large

increase of US exports to Germany. As the price P12 is not in the supply

equation, it means that the amount of the quantity supplied to Germany

will determine price. If for one quarter 50,000 tons are offered on the

German market, the price will be the corresponding price on the demand

curve (QD21) for this given quantity.

In the demand equation of the market for US kraft linerboard shipped

to Germany, the cross elasticity of supply for US kraft linerboard to

Germany with reference to the Swedish kraft linerboard supply indicates

that the price charged by Sweden in the German market affects quantities

of US kraft linerboard demanded by Germany. However, the minus sign in-

dicates that US kraft linerboard and Swedish kraft linerboard are corn-

plementary rather than substitutes. This could be due to the fact that



131

Swedish kraft linerboard is of higher quality than that of the United

States.

In the market for Swedish ki'aft linerboard shipped to the United

Kingdom, demand and supply curves are both dotiward sloping with the sup-

ply curve being more elastic than the demand curve. This situation of

a negative supply curve suggests again that the United Kingdom is a

dumping ground for Swedish exporters. This depends, in fact, on whether

the Marshallian rather than the Wairasian stability condition, as de-

fined by Henderson and uandt (1958, p.110-113), is the most plausible

in reality. As Export Associations can, to a certain extent, control

price by quantities offered, the JYlarshallian condition is assumed to be

more relevant. The behavior assumption underlying this condition states

that producers will tend to raise output when the price that buyers are

willing to pay is higher than the price charged by the seller for a

given quantity. Analogeous reasoning holds for the converse case. Under

this condition, the intersection between the supply and demand curves is

an equilibrium point. The cross elasticity of demand for Swedish kraft

linerboard- with reference to US kraft linerboard shows that Swedish and

US kraft linerboard. are substitutes. This corresponds to the fact that

in the DX market, kraft linerboard is not differentiated. Such a charac-

teristic was, in fact, revealed during the interviews.

Supply and demand elasticities in the market for Swedish kraft

linerboard shipped to Germany are more difficult to interpret as the sup-

ply curve is downward sloping and the demand curve curve is upward slop-

ing. If the Marshallian stability is applied to this situation, it means

that this market is unstable. This may be considered plausible since
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the heavy collapse of price in 1961 and 1968 prompted an exchange of

data among associations and eventual control of price by an export or-

ganization. The cross elasticity of demand for Swedish kraft linerboard

with regard to US kraft linerboard suggests that the US product is a sub-

stitute for the Swedish one in the market for Swedish kraft linerboard

shipped to Germany; this appears to be in contradiction with the findings

for the market for US kraft linerboard shipped to Germany. Both conclu-

sions can, however, be reconciled by observing that the traditional Swe-

diah share of the German market has been eroded by US exports of kraft

linerboard which has been, to a certain degree, a substitute for Swedish

kraft linerboard. On the other hand, in the US share of the German mar-

ket, Swedish kraft linerboard has not substituted but rather complement-

ed US kraft linerboard, Swedish kraft linerboard having a higher quality.

Evaluation of the Statistical Model

In preceding sections, a statistical model of trade flows between

the United States, the United Kingdom, Germany and Sweden was described.

Those variables leading to a higher R2 and making economic sense were in-

cluded in the equations. The "student" t values for the various struc-

tural coefficients were reported. The t values give some indication of

the relative significance of the variables in each relation, assuming

that the true structural model was specified. Although some t values in-

dicated the coefficients of certain variables were not significant, they

nevertheless were included, being considered a priori as important to

the model. Because of lack of time the test of autocorrelation among

the residuals was not made.
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Thus, for testing the hypothesis that this model is represent-

ative of the trade between the countries considered, attention is direct-

ed first to the results of predictions over the sample period, and more

importantly, to forecasts for 1970 and 1971 outside the sample period.

It is the degree of success with which a model explains actual market

behavior that constitutes a critical test of the structural hypothesis.

From the information provided by analysis of the elasticities, a

picture should emerge indicating the overall adequacy or inadequacy of

the model in ref.ecting the true structure or process that is the object

of the analysis.

In the present analysis, it appears that some deductions of the

model are in conformance with a priori knowledge of the market, giving

some confidence in the model. Prediction inside the sample period, how-

ever, and particularly forecasts outside the sample period did not give

highly satisfactory results, although it is difficult to set acceptance

or rejection criteria for the model on the basis of its prediction suc-

cess. Additional comparisons between forecasts and real values outside

the sample period would give a more conclusive test. The accuracy of

forecasts for several years ahead can be adversely affected by structur-

al changes. In such circumstances, a recomputation of the coefficients

incorporating more recent data would be in order. In conclusion, it was

decided that the model would be accepted until more data are available;

in the meantime, the results will be reported to industry spokesmen for

their reactions and comment.
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In the event of oversupply of the world market which, according to

the studies reviewed in Chapter IV, will probably be the case in the next

few years, careful selection of export markets is particularly important.

Oversupply leads, in fact, to a weakening of price making further in-

vestment in the Pacific Northwest or elsewhere less profitable.

The research carried out in this chapter has been an attempt to

provide some answers concerning the effect on price of quantities offer-

ed in different foreign markets. For this purpose, price elasticity was

calculated by developing an econometric model attempting to explain the

US domestic trade and exports from the United States and Sweden to the

United Kingdom and Germany. Prom these price elasticities conclusions

can be drawn about the effect of additional quantities on different mar-

kéts, quantity elasticities being the inverse of price elasticities.

In the US market both demand and supply quantity elasticities are

rather high, close to 2.0, (0.52 or o45). Thus a quarterly increase of

2 percent (50,000 tons) in pulp produced for the US market, for instance

in the Pacific Northwest, would lead to a decrease in price of 4 percent,

that is about 5 dollars per ton, on condition that all other factors re-

main constant, and in particluar that there be no shift of the demand

curve. It appears that the US domestic market is not influenced by the

price charged to foreign markets, showing a certain independence of the

domestic market from other markets in terms of price.

In the DX market, for any price there is an equilibrium. So in fact,

price is determined by the quantities supplied by the United States to

134
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the United Kingdom. An increase of one percent in the quantity supplied

to the United Kingdom at the mean point will lead to a decrease in price

of 0.69 percent. As small quantities are involved, however, an increase

in supply of 10,000 tons per quarter to the United Kingdom (a very plau-

sible figure in view of the size of the new plants being constructed)

would lead, ceteris paribus, to a decrease of 14.70 dollars per ton.

In the German market, an increase of one percent in the quantity

supplied to Germany at the mean point would lead to a decrease in price

of 0,66 percent. An increase of 10,000 tons in the quantity offered

would. lead, ceteris paribus, to a decrease in price of 21 dollars per

ton. The drop is higher than in the UK market, in spite of a lower elas-

ticity, because of elasticity change along the demand curve.

The above information can be used to decide an order of preferenae

for export markets which would avoid an excessive price drop, making ex-

ports to certain foreign markets unprofitable.

These estimates of elasticities and of the parameter equations are

preliminary and additional testing will be required to increase confi-

dence in them. It should be remembered too that changes in quantities

are likely to occur with change in other variables, such as costs and

inventories, which would also affect price.

The effects of tariffs on trade can be considerable; for instance,

the import surcharge of 10 percent reduced exports to the United Kingdom

by 25 percent. Although tariffs have not been included, in the other

equations, their effect can be estimated by looking at the parameter of

the cost coefficients or freight, as tariffs can be considered an addi-

tional cost in penetrating a foreign market.



136

In conclusion, the model presented provides information for planning

marketing strategies. It can be used for forecasting export prices and

quantities and for determining the effect on these of change in the level

of an exogenous variable such as tariff, cost elements or freight. how-

ever, current estimates must be regarded as "best available" and subject

to improvement. The model is important because of its immediate utility

and because it provides a basis for future investigation.



VII. STJNJYIA..RY MID CONCLUSION

The aim of this study was to investigate those economic consider-

ations that affect the ability of the Pacific Northwest's pulp and paper

industry to compete with other regions producing pulp, paper and board.

A review of the literature on econometric models in international

trade showed that international trade flows can be described by means of

supply and demand curves. It was therefore decided to study factors

affecting supply and demand of pulp, paper and board and to incorporate

results in an econometric model.

The Pacific Northwest ships 23.6 percent of total US pulp, paper

and board exports, which represents 10 percent of the pulp, paper and

board production of this region. The Pacific Northwest's principal for-

eign markets are Asia, where Canada is the major competitor, and Europe,

where the major competitors are Norway, Finland and Sweden. The major

products exported from the Pacific Northwest are kraft linerboard, soft-

wood sulfite and dissolving pulp.

The literature on demand analysis for paper and board concerns both

individual countries and wide geographical areas. Income was generally

taken as the principal exogenous variable as it can be presupposed

through economic theory. In most studies, an elastic long run supply

curve, that is, a constant price, was assumed. In only two studies, by

Xberg and McKillop, was this assumption removed, leading to estimation

of a low demand elasticity and meaning that price, although not having

an important influence on quantities demanded, should not be excluded

from demand equations. Use of a linear relationship between dependent
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and. independent variables is appropriate within a limited income range.

A need was seen for a better understanding of factors other than in-

come to arrive at a more relevant specification of a demand equation.

Several types of substitution phenomena were therefore reviewed which

might favorably or adversely affect export or domestic demand for pulp

and paper.

Information compiled from divers origins led. to the following con-

clusions: increasing exports of chips from the Pacific Northwest are

reducing the potential for exports of finished products such as wood

pulp and other paper and paperboard products; different grades of pulp,

in particular softwood and hardwood, are becoming increasingly sulDSti- -

tutable or complementary, a fact that might affect Pacific Northwest

exports whith are based mainly on softwood pulp; kraft pulp has developed

tremendously during recent years to the detriment of sulfite pulp, mainly

because of water and air pollution regulations; demand for virgin pulp

might be reduced if recycling continues to grow; synthetic paper could

be a serious substitute for wood pulp, particularly in Japan.

None of these phenomena, however, seem to offer an imminent threat

either to domestic demand for pulp, paper and board, or to export demand

for these products from the Pacific Northwest.

Wood species used in the Pacific Northwest do not confer properties

on pulp and paper that differentiate these products from those manufac-

tured in other regions of the world from wood species giving equal or

better paper properties. Such regions are the Southern United States,

British Columbia and Northern Europe. The Douglas-fir pulp of the Pacif-

ic Northwest is, however, satisfactory for paper and board, though
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these products can only be differentiated through marketing practices.

In the review of international trade theories it was shown that de-

termination of the competitive advantage of forested areas expressed in

ternis of returns or margin could replace a study of the comparative ad-

vantage of any world area.

The results of comparing the competitive advantage of the Pacific

Morthwest, Finland, Sweden, the Southern United States, East and West

Canada, showed that the Pacific Northwest has a competitive advantage in

the shipment of kraft linerboard to Japan and, if economies of scale are

achieved, to Europe also. Comparison in the above world areas of total

manufacturing costs for kraft linerboard, bleached kraft pulp and news-

print suggested that similar results would be obtained for these other

two products. It was noted, however, that Sweden had a comparative ad-

vantage in the production of newsprint. From the standpoint of resource

allocation and maximization of returns to the world pulp and paper in-

dustry, it would be to the best advantage of all producing areas if

Sweden were to specialize in this product.

In order to compute the margin -- the difference between price and

manufacturing and transportation costs -- cost elements were analyzed as

well as the importance of scale economies and integration in the pulp

and paper industry.

An alternative way of estimating whether a country has a competitive

advantage is to analyze planned installations of capacity for meeting

anticipated world demand. It appeared that in the immediate future the

United States will have a lower rate of growth than other regions of the

world and that the Pacific Northwest will attract less investment than
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the rest of the United States. This latter is justified by the fact

that costs in British Columbia, although close to those of the Pacific

Northwest, are lower, and the differential is sufficient to attract inS-

vestment there. Another factor that may limit further increases in in-

vestment in the Pacific Northwest is the anticipated general price situ-

ation for pulp and paper which would make further investment unprof it-

able. Estimates of consumption and production capacities for all pulp

grades and kraft linerboard from 1971 to 1975 were therefore compared.

As consumption and production capacities appear balanced, it was con-

cluded. that further investments beyond those planned would lead to price

decreases, making these investments less profitable. This pointed out a

need to know more about the responsiveness of price to change in the in-

dustry's production of finished products such as pulp or kraft liner-

board. This goal necessitated construction of an econometric model.

More information was therefore needed on marketing practices in order to

specify the model more precisely and to supply a basis for interpreting

its implications.

A review of marketing practices showed that producers have some

ability to control price by reducing production, that product differenti-

ation exists based on brands and that integration is frequent between

producer and foreign customers through foreign subsidiaries.

In the light of all these factors a quarterly econometric model was

built to obtain quantity elasticity estimates and to explain trade be-

tween two major exporters, the United States and Sweden, and two major

importers, the United Kingdom and Germany, kraft linerboard being used

as an example of pulp and paper items. Results from the model could
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also be used to estimate the eventual profitability of investments in

the Pacific Northwest.

The model was constructed in such a way that prices and q.uantities

traded were the endogenous variables. Comparison of the forecasts of

the model outside the sample period with real values, which is the test

of the model, indicated that price forecast errors did not exceed 8.3

percent. On the other hand, errors for quantities forecast were higher

in general. Additional comparisons with new data are needed to increase

confidence in the model.

Analysis of quantity elasticities showed that a change of one per-

cent in quantities supplied has the highest effect on price in domestic

markets and a much lower effect in foreign markets. The size of the

markets being quite different, the same quantities offered in each would

have different effects. it is important, then, to consider choice of

market and also quantities to be offered in it.

The supply curves were downward sloping indicating that exporters

were willing to supply more kraft linerboard even when price decreased.

However, markets for US kraft linerboard both in Germany and the United

Kingdom were stable, meaning that an equilibrium point can be reached.

Price in the United Kingdom, where kraft linerboard is rather undiffer-

entiated, is determined by the price of Swedish kraft linerboard. Price

in the German market is a direct function of quantities offered by the

United States in this market. Swedish kraft linerboard is a complement

to that of the United States in the German market.

Although the model brings some estiinatesinto focus, these estimates

should not be regarded as "true" but rather as the "best available".
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Though they may be of direct usefulness they can be improved by specify-

ing a better model to yield more precise forecasts. However, these esti-

mates can be used for selection of markets and for deciding what quanti-

ties to offer without too greatly depressing prices.

Cost comparisons showed that the Pacific Northwest certainly does

not have costs much higher than those of British Columbia, but probably

the differential has been enough to attract the recent numerous invest-

ments in pulp and paper in this Canadian province. This does not mean,

though, that expansion in the Pacific Nojtthwest is not possible because

of lack of material or water (Wall, 1969) or even know-how. It appears

simply that given present conditions or location, other areas have been

slightly more attractive than the Pacific Northwest for pulp and paper

investments. Another factor of rising importance is the concern of the

population for a clean environment. The State of Oregon seems to be a

leader in the enforcement of laws limiting pollution (Oregon sets sulfur

emission limits, 1972). The industry is a bit reluctant to move into an

area where pollution control is so strict, bringing additional costs and

a more uncertain future. Already, international pollution control agree-

ments are under discussion by the OECD in order to put all producers of

the same industry in different countries on equal footing in internation-

al competition.

As the Pacific Northwest cannot differentiate it pulp, paper and

board products on the basis of product quality, other ways should be

found to create a stable demand for these products. Marketing practices

appear to be the key to differentiation. ?or increased export from the

Pacific Northwest, exporting companies should therefore make particular
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marketing efforts in the following areas:

- planning of relevant channel of distribution (purchase of subsidi-

aries in foreign countries has been the most widespread practice

but sales offices abraod and use of agents should not be excluded);

- differentiation of the product through use of brand names, adver-

tizing (telling the reader about the company, its products and

sales organization) and promotion, including willingness to meet

foreign standards and sizes;

- improvement of physical distribution by reduction of transporta-

tion costs, by having buffer stocks here or abroad as a safeguard

against shipping delays and for small orders because most custom-

ers like to have fresh pulp;

- above all, development of technical liaison with overseas custom-

ers involving free trial orders, liaison between research depart-

ments here and abroad (properties of pulp, alone or mixed, made

of wood species of the Pacific Northwest, should be known and ap-

preciated by overseas paperniakers), follow-through by pulp sales-

men to check pulp performance in overseas mills, first-class lec-

tures by suppliers at technical meetings, close cooperation with

machine and chemical suppliers, greater knowledge of end uses on

the part of pulp suppliers.

To conclude this study, let us say that the model which has been de-

veloped is certainly preliminary. One major difficulty encountered was

the selection or rejection of variables to be included in the model.

The following suggestion can be made, however. An attempt was made to

render the present model as complete as possible in terms of variables
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used, going from a complex to a simpler stage through elimination of

variables, without, however, having valid screening criteria. Proceeding

irom a simple model to a more complex one would perhaps be more relevant

and involve less computation, the criteria of selection for adding vari-

ables being (1) that a consensus between decision makers recognizes these

variables as relevant and (2) that the predictive power of the model is

ncreased. This latter criterion is the key to seeing if the model has

been improved or degraded by additional variables.

Besides these problems of specification which should not be mini-

mized, the major advantage of an econmetric approachbas been to integrate

scattered information, to direct collection of relevant data and to pro-

vide a framework for discussion.



253 p.

1971. Paper, paperboard and wood pulp capacity 1970-

1973. New York. Cited in: Stephanie Pollitzer. 1972. Less

for capacity expansion but more for the enviroriment. Pulp and

Paper 46(1):91-1O1.

Armington, Paul S. 1969. A theory of demand for products distinguished

by place of production. International Monetary Fund, Staff

Papers 16(1):159-176.

Armstrong, George R. 1968. An economic study of New York's pulp and

paper industry. Syracuse, State University College of Forestry

134 p.

Bergstrom.D.W. 1968. Economics of secondary fiber usage. TAPPI

51(4): 76A-77A.

Beuter, J.H. 1969. Webb-Pomerene trade association and the wood pro-

ducts industries. Portland. 14 p. (US Forest Service research

paper RNW.-74).

Business Intelligence Service. 1970. The market for writing and print-

ing paper in Germany. London.

Commission des Communautés Europennes. 1968. Le problème du prix des

bois et de la rentabilité en sy].vicuJ.ture. Bruxelles, Direction

générale de l'agriculture. 8.470/\TI/68-P. 31 p.

Christ, Carl F. 1956. Aggregate economic models: a review article.

American Economic Review 46(3) : 385-408.

BIBLIOGRAPHY

lberg, Carl J. 1968. The demand. for paper and paperboard in Western
Europe 1950-1962. Stockholm, Almqvist and Wiksell. 129 p.

Adams, P.G., H. Egrichi and F. Meyer-zu-Schlochtern. 1969. An econo-

metric analysis of international trade; an interrelated explan-
ation of imports and exports of OECD countries. Paris, Organ-

ization for Economic Cooperation and Development. 143 p.

American Paper Institute. 1967. Input-output forum on the paper industry.

New York. 78 p.

1970. Wood pulp statistics, 34th edition. New York.

145



146

Curry, obert L., Jr. 1968. The Webb-Pomerene Law: a continuing con-

troversy. Quarterly Review of Economics and Business 8(1):27-37.

Daly, R.A. and Company Ltd. 1969. The Canadian forest products industry,

a background study of the industry in the world context. Toronto.

8lp.
Darr, David R. 1971. Production, prices, employment and trade in north-

west forest industries. Portland. 56 p. (us Forest Service,

Pacific Northwest forest and range experiment station, First

Quarter 1971).

Davis, William E. 1971. A brief look at the world of chip exports.

1971 Pulpwood Annual. Forest Industries 98(6): 7.

Department of Trade and Industry. Central Statistical Office. 1961-1970.
Monthly Digest of Statistics. London.

Dixon, Julian A. 1969. Dissolving pulp supply and demand -- current

and future. Paper Trade Journal 153(52):34-36.

Edwards, Rodney J. 1971. What's ahead in waste paper use? Paper Trade

Journal 155(14):46-47.

Eklund, R. 1967. Integration of forest industries: the pulp and paper

industry as a model. Unasylva 21(2):17-27.

Emery, 0. 1969. Pates chimiques de bois feuillus: Caractéristiclues

papetières. Revue de l'Association Technique de l'industrie

papetire 23(4) :263-272.

European Economic Community. 1968. The international customs journal.

Brussels.

Everett, Wash. mills closing down. 1972. Paper Trade Journal 154(4):13.

Fédération des syndicats de producteurs de papiers et cartons franais.
1968. Le marché français du carton ondulé, Tome II: Etude

analytique. Paris. 165 p.

Fibre Box Association. 1961-1971. Fibre Box Industry Statistics.

Chicago.

Food and Agriculture Organization. 1948-1969. Yearbook of Forest

Products Statistics. Rome.

1954. World pulp and paper resources and prospects;

A survey prepared by the FAO. New York. 185 p.



1963. Pulp and paper products in Western Europe.

Munich, BLV Verlagsgesellchaft. 456 p.

1964. European timber trends and prospects: a new

appraisal, 1950-.1975. Rome. 233 p.

1969a. European timber trends and prospects, 1950-1980:

An interim review. Volume II: Summary, appendices and charts.

Supplement 7 to volume XXI of the "Timber Balletin for Europe".

Geneva. 112 p.

1969b. Evolution du taux de récupêration et d'utilisa-

tion des vieux papiers. Rome. F0/PkP/69/8. Restricted draft

subject to revision. 8 p.

1969c. World pulp and paper capacities 1969 to 1973.

PO/PAP/ 69/3. Rome. 11 p.

1970. Timber Bulletin for Europe 23(1):1-76.

Friedman, Milton. 1953. Essays in positive economics. Chicago, the

University of Chicago press. 328 p.

Guthrie, John, A. 1950. The economics of pulp and paper. Pullman,

State College of Washington Press. 194 p.

Hair, Dwight. 1967. Use of regression equations for projecting trends

in demand for paper and board. Washington, D.C. 178 p. (US

Forest Service, report no. 18).

Hair, Dwight and Alice H. Ulrich. 1971. The demand and price situ-

ation for forest products 1970-71. Washington, D.C. 83 p.

(us Forest Service, miscellaneous publication no. 1195).

Haviland, W.E., N.S. Takacky and E.M. Cape. 1968. Trade liberalization

and the Canadian pulp and paper industry. Toronto, University

of Toronto Press. 107 p.

Henderson, James N. and Richard. E. Quandt. 1958. Microeconomic theory.

New York, McGraw Hill. 291 p.

Holopainen, Viljo. 1961. Central marketing of cellulose with parti-

cular reference to brand policy. Acta Forestalia Fennica 73(2):

1-56.

147

Food and Agriculture Organization. 1955. Pulp and paper prospects in

Latin America. New York. 465 p.

1960. World demand for paper to 1975. Rome. 159 p.



148

Hoover, Edgar M. 1948. The location of economic activity. New York,

McGraw-Hill. 310 p.

Hunter, H. 1952. US international trade in wood pulp: a case study in

international trade. Doctoral dissertation. Cambridge, Radcliffe

College. 295 p.

Institutum Forestale Fenniae. 1970. Folia Forestalia 96. Yearbook

of forest statistics 1969. Helsinki. 93 p.

International Labor Office. 1968. Yearbook of labor statistics 1968.
Geneva. 760 p.

International Monetary Fund. 1960-1970. Annual report on exchange

restriction. Washington, D.C.

Johnson, J. 1963. Economic methods. New York, McGraw-Hill. 300 p.

Knudsen, Calvert C. 1971. How do you make a company grow? In: Ray A.

Yoder (ed,).197l. Financing forest industry in the 1970's.
Corvallis, Oregon State University. p. 53-74.

Lehto, Bjorn 0. 1971. The economics of recycling. TAPPI 54(6):900-903.

Leontief,Wassily W. 1951. The structure of American economy, 1919-1939:
an empirical application of equilibrium analysis. New York,

Oxford University Press. 264 p.

Linneman, Hans. 1966. An econometric study of internatioal trade

flows. Amsterdam, North Holland Publishers. 234 p.

Locke, Edwin A. 1969. API takes stand on restriction of US commercial

investments abroad. Paper Trade Journal 153(19):53-54.

Lockwood's Directory of the Paper and Allied Trades. 1970. New York,

Lockwood Publishing Co. 1655 p.

Massus, N. 1971. Les papiers synthtiq.ues au Japon. La papeterie

93(3) :192-206.

McGovern, John N. 1962. Semichemical and chemimechanical pulping.

In: Earl C. Libby (ed.). 1962. Pulp and paper science and

technology, Volume I: Pulp. New York, McGraw-Hill. . 281-316.

McKillop, W.L. 1967. Supply and demand for forest products - an econo-

metric study. Hilgardia 38(1):1-132.



149

Metzler, L.A. 1950. A multiple-region theory of income and trade.

Econometrica 18(4) :329-54.

Moore, F.T. 1959. Economics of scale: some statistical evidence.
Quarterly Journal of Economics 82(2):232-245.

National Central Bureau of Statistics. 1961-1970a. Monthly Digest of

Swedish Statistics. Stockholm.

1961-1970b. Foreign trade - Quarterly bulletin:

Exports. Stockholm.

Neisser, H. and Pranco Modigliani. 1953. National incomes and inter-

national trade: a quantitative analysis. Urbana, University of

Illinois Press. 306 p.

Northwest Pulp and. Paper Association. 1971. Economic survey 1947, 1951

and 1956 through 1970. Seattle. 34 p.

OhJ.in, B.C. 1967. Interregional and international trade. Rev. ed.

Cambridge, Harvard University Press. 24 p.

Oregon sets sulfur emission limits. 1972. Pulp and Paper 46(1):15.

Organization for Economic CooperatLon aud. Development. 1961-1971.

Main Economic Indicators. Paris.

1970, The pulp and paper industry, 1968-1969. Paris.

206p,

Polak, J.J. 1953. An international economic system. Chicago,

University of Chicago Press. 179 p.

Pollitzer, Stephanie. 1972. Less for capacity expansion but more for

the environment. Pulp and Paper 46(1):91.-1O1.

Ricardo, David. 1895. Principles of political economy and taxation.

London, George Ball. 455 p.

Ithomberg, Rudolf R. and Lorette Boissonneault. 1964. Effect o income

and price changes on the US balance of payment. International

Monetary Fund, Staff Papers 11(1):59-124.

Runeberg, Lorenzo. 1971. Plastics as a raw-material base for the

paper industry in Finland. Folia Forestalia 119:1-18.

Ryd.holin, Sven A. 1965. Pulping processes. New York, John Wiley and

Sons, Inc. 1269 p.

Saunders, William K. 1964. Markets for nonwoven materials. In: O.A.

Battista, 1964. Synthetic fibers in papermakin. New york,

Interscience Publishers. p. 299-309.



150

Scott, John C. and Steven K. Yab].onski. 1969. Transnational mergers

and joint ventures affecting American exports. The Antitrust

Bulletin 14(Spring):1-36.

Scroggins, Thomas L. nd Raymond Cixrrier. 1971. Agricultural uses foe

western redcedar residues from shake and shingle mills. Forest

Products Journal 21(11):17-24.

Skogsindustriernas Samarbetstttskott. 1971. Svensk skogsind.ustri i

omvandling, Volume I. Stockholm, Grafikon AB. 456 p.

Slatin, B. 1969. Future demand for pulp and paper: its influence on

pulpwood requirements. In: Technical Papers of the American

Pulpwood Association. April, 1969. Montgomery, Alabaa:na,

Hatton, Brown & Co. p. 10-14.

1970. Coated paper and coated paperboard in the

Nineteen-Seventies. T.APPI 53(10) :1908-1914.

Smith, Charles L. 1967. Sales and capital outlays by foreign affili-

ates of US paper firms. In: US Department of Commerce. Bureau

of Domestic Commerce. 1967. Pulp, Paper and Board 22(4):6-8.

1971. Pulp and paper exports in 1970 achieve high mark

of $1.1 iUion. In: US Department of Commerce. Bureau of

Domestic Commerce. 1971. Pulp, Paper and Board 27(1):7_21.

Snider, Delbert A. 1967. Introduction to international economics.

4th ed. Homewood., Illinois, Richard D. Irwin. 476 p.

Stanford Research Institute. 1954. America's demand for wood. Stanford,

California. 404 p.

Stevenson, Louis T. 1940. The background and economics of Amerjcan

papermaking. New York, Harper Brothers publishers. 249 p.

Streyffert, Thorsten. 1968. World pulpwood: a study in the competitive

position of pulpwood in different forest regions. Stockholm,

Almq.uist and Wiksell. 213 p.

Thevenon, Michl Jean. 1970. US-EEC trade in kraft linerboard: A study

of current and future US exports and marketing practices. Master's

thesis. Corvallis, Oregon State University. 146 p.

Tinbergen, Jan. 1962. Shaping the world economy; Suggestions for an

international economic policy. New York, The Twentieth Century

Fund. 330 p.



Monthly bulletin of statistics. New York.

US Bureau of the Census. 1969. US exports of domestic and. foreign

merchandise. Washington D.C. (Report EA 622)

1961-1971. US exports. Schedule B. Commodity and

country. Washington, D.C. (Report ?I' 410).

US Bureau of Labor Statistics. 1961-1971. Wholesale prices and. price

indexes. Washington D.C.

US Congress. House. Committee on Interstate and Foreign Commerce. 1957.

Pulp, paper and board supply and demand. (85th Congress, 1st

session, Report 573, Washington, June 17, 1957). 218 p.

US Department of Commerce. Bureau of Domestic Commerce. 1971. Pulp,

paper and board 27(3):1-39.

Office of Business Economics. 1961-1971. Survey of

current business. Washington, D.C.

US Economics Corporation. 1970. Outlook for the economy and the ship-

ments of fibre boxes to 1980. Paper submitted at the annual

meeting of the Fibre Box Association, October 7, 1970. 33 p.

US Federal Trade Commission. Securities and Exchange Commission.

1961-1971. Quarterly Financial Report. Washington, D.C.

Vaurs, Louis. 1968. L'organisation du march international dii bois et

des produits forestiers. Paris, Librairie génrale de droit et

de jurisprudence. 509 p.

Waelbroeck, J. 1961. La demande extérieure et ltvolution des exporta-

tions belges. Cahiers gconomiques de Bruxelles (15):397-412

Wall, Brian R. 1969. Projected developments of the timber economy of

the Coluthbia- North Pacific region. Portland. 87 p. (Forest

Service research paper PI1W-84).

151

Travaglini, Vincent. 1970. Webb-Pomerene Act: Overlooked by exporter.

In: US Department of Commerce. Foreign Business Practices.

January 1970. p. 55-58.

United Nations. Economic Commission for Latin America. 1963. Pulp

and paper in Latin Amedca: present situation and future trends
of demand , production and trade. New York. 81 p.

Statistical Office of the United Nations. 1961-1971.

Wilson, W.G. 1969. Future of disposables - What are the problems to be

solved? Paper Trade Journal 153(9):28-29.



152

Wohlenberg, E.}I. 1966. Some spatial aspects of the wood pulp industry

in the United States and Canada. Master's thesis. University

of Washington. 125 p.

World Review. 1966-1971. Pulp and. Paper.



APPENDICES



APPENDIX A

Glossary of Pulp and. Paper Terminology

153



GLOSSARY OF PULP AND PAPER TERMINOLOGY1

Pulp

pha and Dissolvin Pu]. s Pulps used in products which involve a

chemical conversion of the cellulose fiber into some cellulose deriva-

tive. These sulfite and sulfate puipsam generally made from softwood

although hardwood is also used for some grades.. Some grades of pulp

are: cellophane pulp, textile rayon pulp, staple fiber rayon pulps,

tire cord rayon pulps and cellulose acetate pulps.

Groundwood The pulp is produced by forcing the pulpwood

against a rapidly revolving grindstone. Groundwood is used in paper

where permanence and strength are of minor importance, but where absorb-

ing, bulk, opacity and compressibility are the chief characteristics

desired.

Screenings Screenings are produced from the coarse fibers, fiber

bundles, partially cooked chips and other materials removed from un-

bleached wood pulp in the screening operation. Screenings are used

principally in the manufacture of coarse grades of paper and paper-

board such as mill wrapper, and as a substitute for chipboard, corru-

gating material and insulation board.

Soda Pulp The cooking agent in the pulping process is caustic

soda. Soda pulp is made principally from broadleaf woods, such as
aspen, birch, maple, gum and tulip poplar.

Sulfate Pul A term commonly used for all grades of pulp cooked

by the process in which the make-up chemical is essentially sodium

sulfate. Sulfate and kraft, where applied to pulp, are used generally

today as interchangeable terms. Originally, sulfate puips were used

for the most part in the manufacture of various grades of paper and

paperboard where physical strength was of primary importance. However,

increasing amounts are being used for absorbent tissues, wadding, and

for chemical conversion grades.

Sulfite Pulp Although some bleached-sulfite is made from hardwood,

it is usually manufactured from coniferous woods of low resin content

such as spruce, balsam, fir and hemlock, by dissolution of the lignin

and other wood components in one of several sulfite solutions. (a) The
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1Based on:

American Paper and Pulp Association. 1965. The Dictionary of

Paper. Third Edition. New York. 500 p.

Libby, Earl C. (ed.), 1962. Pulp and paper science and. technology.

Volume I: Pulp. New York, McGraw-Hill. 436 p.
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acid sulfite process utilizes a hi-sulfite solution with a large excess

of sulfurous acid (H2S03) at a pH of about 1.5. (b) The bi-sulfite pro-

cess utilizes a solution of bi-su.lfite alone, in which the base is com-

monly sodium or magnesium (magnetite). Cooking is done at a pH of about

4. (c) The neutral sulfite process utilizes a solution of sodium sul-

fite buffered with sodium carbonate at a pH of about 8.

Semichemical PuJ This is so-called because only a part of the

ligtieous part of the wood is removed during cooking, and consequently,

high yields are obtained from this process. The term "semichemical"

indicates a relatively mild degree of cooking, such as a quick-cook

sulfite or sulfate cook, and is followed by a mechanically disintegra-

tion by a suitable refiner. This pulp yields a sheet of paper and board

that has a dense formation and a high degree of stiffness and rigidity.

Paper and Paperboard

Boxboards Paperboards used for a wide variety of products such as

book covers, food trays, plates, milk containers, and similar products.

They are broadly classified as folding, set-up, and special food board.

Kraft Linerboard Paperboard made on a fourdrinier or cylinder

machine in which the fiber furnish contains approxmtely 85 percent or

more of virgin woodpulp, produced by the kraft (sulfate) process. It

is used as a facing on a corrugated or solid fiber product.

Newsprint A generic term to describe paper generally used in the

publication of newspapers. The furnish is largely mechanical wood pulp,

with some chemical wood pulp.

Paper and Paperboard The distinction between paperboard and paper

is not sharp but broadly speaking, paperboard is heavier in basis weight,

thicker, and more rigid than paper. In general, all sheets 12 points

(0.012 inch) or more in thickness are classified as paperboard. There

are a number of exceptions based upon traditional nomenclature. For

example, blotting paper, felts, and drawing paper in excess of 12 points

are classified as paper, while corrugating medium is classified as

paperboard.

Sanitary and Tissue Paper A general term indicating a class of

papers of characteristic gauzy texture and sometimes fairly transparent,

made in weights lighter than 18 pounds (24x36 -500). TheyinciideSafli.
tary tis$ues,wrapping tissue, waxing tissue stock, twisting tissue stock,

fruit and vegetable wrapping tissue stock, and crepe wadding. They are

made on any type of paper maching and from any type of pulp, or sometimes

from waste paper. They may be glazed or unglazed and are used for a

wide variety of purposes.
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Semichemical Corrugating JY.Iedium Paperboardused a the fluted

member of a corrugated product, usually .009 or .010 of an inch thick.

Writing Papers Paper suitable for pen and ink, pencil, typewriter,

or printing. It is made in a wide in of qualities from chemical and

mechanical wood and rag pulp, or mixtures of rag and chemical pulp or

chemical and mechanical pulp.
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PROGRAM SEASON
C THI IS C PIuGIEAM TO COvPUTF SEASONAL FACTORS AVERAGS CoVE TH PERIOD 9bQ-
0 lODE THE SEASONAL FACTORS ARE AVERAGES OF ThE PERCENTAGES C THE CENT ERED

C FOUR QUART OHS MOVING AVERAGES.
OIMENSTON X(4OP) ,Z(4O8) ,Y(40P) ,S(40,8) '[ (48) ,fl/(4O,8) ,TD(4,8)
RORT(05.O,26X,F5.fl/EX,F5.fl/OX,ES.fl)

ii FOPMAT( 1H1 ,20X,'OPIGINAL DATA' /)

17 FOR\AT( I QR 014 034',,)
127 flQ/T(4EP.2/4F5R.(/4F8.fl/4F8.fl/)
1(5 FoRMAT(lH1,?nx,Ir)NAL INSEX')
17 RCiRATI4F1fl.4)

READ IOn, ( (X(J,I I ,I=i4) ,J=1 ,36)
PRINT 101
PRINT 107
PRINT 107, (X(J,T I ,I=1 ,4) ,J=1 ,36)

C OPTAT ION OF MDV INS AVERAGES
00 20 =1,4
Ofl 1 3=1 ,7

1 7(J.L)=(XLJ.L)+)J+1 ,L)+X(J+2,L )+X(J+3,LH/1.
00 7 K=2,Ci
Y(K,L)=(Z(<-2,L)+Z(K-1,L))/2.

2 2(K,L)=(X(K,L)/Y(K,L) )*ifl0.
DC 4 M=l,4

4 O(M,L)=(S(M+,,L)S(M+6,L)±S(M+l0,L)±S(IA+14,L)+5(i1R,+S22+
1 S(M+26,L) (/7.
TD(1,L)=D(,L)
TO (2, L ) =0(4, L

TO) S ,L )0(1 'I
TO) 4,1. (=01 2 DI
00 7 N=i ,4
00 8 I=1.S,4
Ifl=N+I-1

8 OX) JD,L)=(X( IO,l I /TP)N,L.) (*1 00.

7 CONTINUE
20 CONTINUE

PRINT 106
PRINT 102
PRINT 107,1(10(3,11,1=1,4) ,J=l,4)
PRINT 102
PRINT 102,) (DX(J,I 1,1=1,4) .J=1 ,SF)
END
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APPENDIX IAPLE OF OATA,BY QUAqTER,I961-197111 LIST

S ESTIMATED
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VASIABLES

YEAS bASTES (31 (T-0) PCi 91 PF1 Dl 82 F3. F32 N4 Uk R3 83 03 1 SPAT-I) tN(1-t) U0(1-fl-) 38

1961 1 111.6 70.83 83.40 14.80 49.87 93.00 20.64 32.44 95.00 35.50 125 6.07 66.50 1 .742 6.511 1.326 0

1q61 2 l2.o 70.15 87.1.0 14.47 50.36 92.01 23.69 32.20 96.00 35.60 121. 6.07 71.83 2 .668 6.670 1.331 0

1961 3 117.1 94.19 9u.jO 14.18 51.14 93.03 20.92 31.33 96.00 36.20 109 6.32 68.30 3 .707 6.030 1.313 0

1961 4 1)9.1 93.99 92.3u 14.45 51.16 94.00 21.37 26.67 95.00 36.60 132 6.17 67.7) 4 .758 5.950 1.659 0

1962 10o. 93.64 93.50 14.62 49.87 95.30 20.00 29.93 95.00 36.10 121 6.23 69.33 5 .556 5.590 1.476 I
1962 1 128.3 95.69 98.00 14.96 46.07 97.00 18.16 28.33 97.30 35.40 126 6.25 76.70 6 .530 6.120 1.333 0

1962 3 1)2.3 93.43 95.96 04.94 03.53 98.00 18.05 28.42 97.03 36.10 108 6.40 72.00 7 .635 6.110 i.3Q0 U

1962 . 134.3 91.13 96.10 14.74 39.31 99.03 19.76 30.35 96.30 36.10 133 6.83 76.70 8 .759 6.370 1.464 C

1963 1 02.3 91.11 97.23 14.63 32.36 96.00 17.92 31.03 95.01 36.70 135 6.62 65.3) 9 .723 6.180 1.313 C

1943 95.8 89.27 59.90 14.46 33.81 101.01 18.26 30.91 99.01 35.3o 137 6.74 65.80 10 .756 6.21) 1.298 6

194) 99.1 91.72 101.00 14.42 33.81 111.10 18.85 30.71 102.00 35.50 117 6.89 66.50 11 1.092 5.890 1.305 0

1963 34. 92.52 111.70 14.47 34.30 103. JO 20.92 33.53 104.30 36.31 154 6.91 69.30 12 1.134 6.121 1.667 8

1964 1 95.7 92.1. 1u3.50 14.48 34.38 106.00 18.67 32.99 106.03 36.21 156 7.09 70.71 13 .697 5.763 1.535 1

1960 2 133.9 95.73 1o6.U0 14.33 3571. 108.01 18.26 31.99 107.10 36.10 157 7.08 72.80 06 .739 6.110 1.430 1

0964 3 96.9 11 .99 117.70 14.22 37.19 119.30 17.99 31.60 108.00 37.10 133 7.51 74.20 15 .949 5.750 1.425 1

1964 4 95.4 lul.39 108.53 14.12 36.71 111.3) 19.53 33.50 111.00 36.71 167 7.49 69.30 16 .864 5.940 1.622 0

1965 1 96.1 99.11 112.50 14.36 36.23 114.30 18.66 34.71 111.00 36.70 162 7.54 70.7) 17 .717 5.650 1.527 1

1965 2 121.9 93.92 114.20 u4.15 36.03 114.00 18.65 34.50 111.10 37.41 161 7.54 67.20 18 .612 6.640 1.501 1

1965 3 33.3 93.76 116.00 14.25 36.71 114.00 18.89 34.97 111.00 37.20 139 8.13 68.60 19 .805 5.580 1.774 1
1965 . 36.2 122.8_ 118.30 14.42 36.71 118.00 19.00 35.04 113.00 37.30 166 8.17 68.60 20 .642 5.450 2.086 1

1966 1 98.9 116.31 122.50 14.57 37.21 118.00 15.03 32.59 114.03 37.30 164 8.34 69.00 21 .518 5.130 1.935 0

1966 2 34.7 126.34 024.90 16.75 37.21 118.05 14.80 32.35 113.00 35.80 167 8.34 72.30 22 .371 5.480 2.050 A

1946 3 94.6 116.7. 154.91 14.90 37.25 115.03 14.50 31.59 116.01 37.10 142 8.68 71.60 23 .415 5.390 2.056 0

1966 4 34.9 93.13 128.20 14.92 37.20 114.03 16.88 31.97 111.20 38.10 172 8.87 70.33 24 .439 5.520 2.251 0

1967 92.6 74.63 126.40 15.63 34.95 111.03 11.20 31.63 111.03 35.01 165 9.06 74.60 25 .391 5.680 1.898 0

1967 33.2 67.98 135.41 15.u8 34.96 111.00 11.80 32.18 112.00 37.60 166 9.36 70.30 26 .462 6.432 1.653 0

1967 98.1 6..63 125.55 15.13 36.15 114.00 13.60 30.47 112.00 37.20 149 II 65 68.30 27 .692 6.259 5.471 0

1967 5 94.2 63.97 128.30 15.12 39.70 120.3) 9.60 28.93 115.00 38.70 170 10.05 65.00 28 .761 6.360 1.619 0

1963 1 95.7 64.66 131.4u 55.15 30.75 119.03 7.10 27.16 117.05 39.52 173 9.77 38.70 29 .732 6.450 1.62) 6

1965 2 92.4 79.53 132.5o 15.14 32.45 126.33 8.80 28.13 118.30 39.80 178 9.77 32.4) 30 .530 5.560 1.539 0

1968 3 83.3 97.51 133.40 15.16 31.90 130.03 8.50 25.77 121.00 41.80 167 10.29 31.93 31 .700 5.690 1.626 0

1968 4 98.1 96.12 134.53 15.23 31.75 136.00 10.53 27.93 122.30 41.21 19'. 10.29 31.73 32 .736 5.640 1.890 0

1969 0 91.9 86.70 136.90 05.27 32.15 143.00 8.76 25.83 122.33 41.60 211 10.49 59.33 0 .434 5.090 1.860 0

1969 2 96.2 87.96 108.90 15.35 27.90 144.30 9.20 26.39 123.00 38.90 211 10.49 77.93 33 .426 5.290 1.837 C

1969 0 94.9 91.46 140 .20 15.50 31.25 144.13 9.91 14.49 124.10 38.70 195 11.35 31.23 34 .583 5.610 1.977 0

1969 4 1)2.0 91.97 138 .30 16.61 37.26 150.01 9.66 21.34 125.30 37.60 224 11.35 37.23 35 .542 6.360 2.031 0

1971 1 1]2.2 87.90 1)7.30 15.72 43.60 153.00 10.26 27.20 125.00 40.80 228 11.89 62.30 35 .544 5.970 1.815 0

1973 2 130.1 86.33 136.20 15.71 41.26 155.00 12.11 29.80 125.00 41.71 226 11.89 64.60 37 .493 6.490 1.692 0

197u 3 1)4.1 54.80 135.13 18.73 42. 00 152.00 1200E 29.101126.31 46011 209 13.49 60. 00 38 .613 6.500 1.452 0

1971 4 130.06 73.53 130.50 18.60 43.061 152.03 11.901 33331 026.00 39.611 22513.50 59.0U39 .838 6.650 1.569 0

1971 1 90.3 94.01 133.10 159.03 9.500 24 501125 30 395fl1 22C13.5059.J040 .872 6.130 1.587 0

1971 2 II 91 133 .ioE 31E 43. 0C 157.30 11.211 25. 901 127.001 39. 2181 j3 511 58. jE 6.6301 1 408

0035129 SEASONAL INDEX NUMBERS

1 53.65 103.18 94.73
2 110.03 99.09 95.54
3 111.57 101.35 109.02
4 93.46 96.53 99.41



VARIABLES

E . ESTIMATED
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YEAS 3318115 01(1-1) 11 52 163 123 E3 P12 P32 516 530 811 311 012 032 015 235

1941 1 123.31 130.8 115 1..J 16.10 19.3 111.70 677 124.40 626 100.01 1189.8 14794 3684 61357 1102

1961 2 332.10 99.5 115 10.6.) 16.30 19.3 118.30 669 126.90 631 120.60 1291.2 12563 2919 41439 1175

1961 1 111.3) 99.5 113 5.75 16.00 19.3 213.20 658 121.00 569 09.90 1259.8 15971 5207 53896 3210

1961 5 10.03 98.5 11'. 8.75 16.00 19.3 113.12 649 123.23 591 89.94 1352.6 26344 7695 48592 1139

1942 1 113.00 112.6 98 8.75 16.00 19.4 114.10 649 117.33) 681 91.20 1372.9 16335 6561 42422 127'.
1967 2 143.60 99.8 96 7.50 16.10 19.5 (17.72 613 119.10 588 95.90 1586.9 16582 11248 54951 6359
1962 1 100.39 13..5 95 7.53 16.00 19.5 (26.32 610 122.50 585 95.90 1336.'. 21998 12973 51699 6356

1962 4 103.33 103.4 112 7.53 16.20 19.3 122.70 621 116.70 892 98.91 1380.1 2157'. 136)4 44021 6846

1963 1 133.33 1.1 11 6.12 16.90 19.2 i17.80 651 123.00 558 98.50 1384.7 12169 129)1 37546 6512

1963 2 12 99.7 113 6.12 16.00 19.3 122.20 636 118.70 591 95.90 1438.2 17948 16739 80562 8820

1953 3 131.31 120.2 118 6.12 16.30 19.2 115.00 14 121.82 598 98.91 0401.1 22354 20181 56385 9564
1953 5 102.71 12.2 139 6.12 16.30 19.2 116.71 638 120.53 896 113.11 1562.6 2'.u63 2(26) 53378 11465

1945 0 12. 71 10 .2 129 5.. 3 16.32 19.4 119.90 647 120. 1 595 1(3 10 1572.8 22136 19682 67711 12375
1964 3 122.71 132.1 124 5.,l 16.30 19.'. 121.20 638 119.70 603 101.00 1558.3 23926 21520 69378 13151
1944 3 162.71 213.6 121 8.10 16.00 19.4 118.20 629 311.00 507 103.10 1537.5 45264 23111 72678 12141
1955 4 19564 103.6 135 5..3 16.lu 19.6 116.90 653 113.70 611 lOu.00 1583.9 41203 23716 65287 14535

1955 1 106.44 123.8 150 3.78 16.30 19.4 119.20 659 123.50 611 lOu.21 1610.1 22149 21196 41522 12523
1955 3 126.64 121.9 062 3.78 15.41 19.3 119.81 657 123.40 615 100.11 1616.9 36638 24391 39716 9771

1965 3 ljb.04 132.6 154 3.75 16.40 19.3 022.50 665 114.90 519 136.40 1674.6 26399 23845 39021 12616
1965 4 113.59 123.4 155 3.75 16.20 19.3 123.31 665 122.43 622 210.13 1784.6 30318 23155 65430 20271

1965 1 113.49 14.6 103 2.60 16.31 19.3 127.70 665 132.93 626 130.02 1860.2 30168 22528 35649 13194
1946 3 213.59 134.5 118 2.53 16.10 19.3 122.30 664 119.61 621 101.40 1939.5 39900 27573 59905 18135
1956 3 113.59 126.2 015 2.53 26.50 19.3 333.61 650 323.53 621 10o.61 1815.7 31146 24777 '.3421 15496
1356 115.31 16.( 119 2.53 16.30 19.3 126.60 653 126.90 635 103.11 1911.0 35315 25157 53373 10229

1947 1 116.31 126.0 110 u 16.0 19.3 123.70 660 126.12 660 IOU.Lu 19)8.6 25845 20216 63619 13517

1967 2 016.31 116.2 118 0 16.93 19.4 120.70 658 128.28 645 103.31 1978.8 66551 17873 73265 23127
1967 3 116.31 117.1 16 3)

16.31 19.3 121.50 652 126.83 556 10J.00 1818.2 41433 22789 51193 16192
1967 5 119.33 117.6 9'. 1 16.12 19.5 117.30 624 119.03 607 130.62 1985.1 58398 32215 62930 16472

1958 1 119.93 165.6 17 0 16.uO 19.3 125.50 629 119.50 569 96.90 2o31.5 51715 22945 58170 22839
1958 3 119.53 129.6 80 16.30 19.3 123.90 625 115.43 603 96.80 2137.2 72305 230)9 59857 19179
1968 3 119.93 103.3 85 1 15.40 19.3 123.40 620 111.33 663 91.50 2087.0 75737 24944 81735 18756
1965 4 024.28 111.3 125 14.40 19.3 117.60 627 123.93 6.3 93.80 2291.6 94638 25255 66452 17191

1959 1 126.28 111.8 87 3) 14.12 19.3 120.60 615 122.60 594 92.62 2345.9 39890 26425 53745 19425
1969 2 126.28 113.1 92 15.50 19.3 119.20 618 133.98 612 93.61 2365.0 85401 25550 83627 22444
1969 1 124.28 114.3 99 14.40 19.3 121.63 616 114.60 621 95.23 2279.5 97812 26916 63696 22702
1968 1 122.28 115.5 96 16.59 19.3 121.30 637 128.83 637 96.12 2302.5 92816 33031 52259 25815

1971 1 132.236 117.3 112 3 13.60 19.3 125.50 670 125.53 670 97.30 2315.4 92265 23159 72577 28029
1970 7 117.2 121 3 13.60 19.3 131.10 683 130.31736 97.63 2353.4 85159 25877 72298 20772
1976 3 122.33' 117.9 133 3) 13.60 19.3 125.92 127.01 96.11 2235.7 83473 56947
1970

1971
2971

1

2

123.).,

123.J1'
123.302

118.7

120.2
126.7

123

95
262

0

3

13.60

13.60
13.62

19.3

19.3
19.3

136.90

117.13
315.30

228.01

123.10
119.12

94.80

98.60
200.43

2267.1 52431

82357
30726

61223

76367
55242

3335554 SE1SONAL INDEX NUMBERS

1 112.0 77.5 90.3 88.6 88.2
7 112.2 105.0 99.6 110.8 111.5
8

97.7 14.3 113.3 105.6 113.6
5 99.8 112.8 127.7 95.7 88.0



DEFINITIONS OF VARIABLES MU) DATA SOURCES

Exoenous Variables

Bi Profits per dollar of sales in the paper and allied products
industry as & percentage of profits per dollar of sales in all
manufacturing corporations. Source: US Federal Trade Commission

(196i1967).

PCi Deflated wholesale price index of old corrugated boxes.

Source: US Bureau of Labor Statistics (1961-1971).

Ni Seasonally adjuted industrial production index for the United

States, 1963 = 100. Source: Organization for Economic Coopera-

tion and Development (1961-i971).

PP1 Quarterly averages of four-weekly seasonally adjusted basic
prices per thousand square feet of corrugated board. Source:

Fibre Box Association (1961-1971).

D2 Average price in DM per stere of spruce pulpwood, unbarked before
loading, in state forests in Bavaria. Source: Food and Agri-

cultural Organisation (1970).

N4 Seasonally adjusted industrial production index for the United

Kingdom. Source: (Same as Ni).

F34 Transportation costs from Sweden to England and tariffs on kraft

linerboard imposed by the United Kingdom. F34 has been computed

according to the following formula:

ZA 10.00 x FR. + T34 x P34
100

where 10.00 US dollars is the estimated transportation cost per

ton in 1959;

FR is the index of ocean freight rates for timber in charter

trip. 1959 = 100. Source: Statistical Office of the United

Nations (1961-1971);

T34 is the tariff rate imposed by the United Kingdom on Swedish

kraft linerboard. Source: International Monetary Fund (1960-1971);

P34 is the average value in US dollars of kraft linerboad for

the United Kingdom at the Swedish port of shipment. Source:

(Same as P32 under endogenous variables).
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P32 transporation costs from Sweden to Germany and tariffs on kraft

linerboard imposed by Germany.

P32
10.00 x FR + T2 x P32

- 100

T32 is the tariff rate imposed by Germany on Swedish kraft liner-

board. Source: European Economic Community (1968);

P32 is the average value in US dollars of kraft linerboard for
Germany at Swedish port of shipment. (Source: Same as P32 under

exogenous variables).

N2 Seasonally adjusted industrial production index for Germany.

1963 = 100. Source: (Same as Ni).

U4 Proportion of waste paper used in the manufacture of paper and

board in the United Kingdom. Source: Department of Trade and

Industry (1961-1970).

R3 Paper and paperboard production index for Sweden. 1959 = 100.

Source: National Central Bureau of Statistics (i96i-1970a).

W3 Average hourly earnings in Swedish crowns in pulp, paper and

board products in Sweden. Source: (Same as R3).

D3 verage value of pulpwood in Swedish crowns per cubic meter at

the Swedish port of shipment. Sourc: (Same as D2).

t Time trend. (See Appendix Table 1).

Week's supply of containerboard at milisites: inventory at the

beginning of the quarter divided by the mill production of this

quarter expressed as an average weekly tonnage. Source: (Same

as PP1).

lB Week's supply of containerboard at box plants: inventory at the

beginning of the quarter divided by the box plants' consumption

expressed as an average weekly tonnage. Source: (same as PF1).

U0 Etatio between weekly unfilled orders for paperboard and weekly

production. Source: US Dept. of Commerce, Office of Business

Economics (1961-1971).

DV Dummy variable taking the value one for the years 1965 and 1966

and zero for the other years. The United Kingdom imposed an im-

port surcharge of 15 percent from October 1964 to April 1965 and

10 percent from April 1965 to November 1966 (World Review, 1966).



Q12 Quantity in short tons exported from

Source: ( Same as p12).

Q32 Quantity in short tons exported from

(Same as P32).

Q14 Quantity in short tons exported from

United Kingdom. Source: (Same as p12

Q34 Quantity in short tons exported from
dom. Source: (Same as P32).
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DI Index of non-deflated pulpwood prices for southern pine in the

Southeastern United States. 1961 = 100. Source: Dwight Hair,

1971, P. 68.

Hi Wholesale price index for the United States. Source: (Same as

Ni).

PR For definition see P34.

T43 For definition see P34.

T32 For definition see P32.

Exchange rate between US dollar and Swedish Crown in Cents per

Swedish Crown. Source: (Same as Ni).

enous Variables

p12 Average value at US port of shipment of kraft linerboard for

Germany. Source: US Bureau of the Census (1961-1971).

P32 Average value at Swedish port of shipment of' kraft linerboard

for Germany. Source: National Central Bureau of Statistics

(1961-197Th).

P14 Average value at u port of shipment of kraft linerboard for the

United Kingdom. Source: (Same as P12).

P34 Average value at Swedish port of shipment of kraft linerboard

for the United Kingdom. Source: (Same as P32).

p11 Price index for containerboard in the Eastern US market. 1957-59
100. Source: (Same as PCi).

Qil Quantities in thousand short tons of kraft linerboard produced in

the United States for domestic use. Source: (Same as pfl).

the United States to Germany.

Sweden to Germany. Source:

the United States to the

).

Sweden to the United King-




