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did not register any gains during the period under observation.

However, when arranged in size-groups, firms revealed different

performance: medium-size plants noted substantial increases in

productivity, while the large and the small plants did not do as

well.

In the part concerned with stochastic evaluation the

functional interrelationship among various factors influencing

the product market is tested with two models; a single multiple

regression equation and the four simultaneous equations. Both

models are fairly accurate in respect' of their predictive capa-

city but reveal a weakness in the linkage between the sales of

miliwork products and construction activities.

Another central topic in stochastic evaluation is the

application of the Markov prtnciple to the process of the evolu-

tion of firm sizes over a certain time period. It has provided an

insight into the transitional movements of firms and spotlighted

the long term shift within the industry's structure towards the

medium and large size units.

The study raises a question of the adequacy of any single

method of analysis, in providing a solution to some specific

problems. It attempts to demonstrate the importance of stochastic

techniques in strengthening the traditional economic analysis and

points out the pitfalls of relying solely on one method in explain-

ing even relatively simple economic phenomena.
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An Economic Analysis With Emphasis on Stochastic
Evaluation of the Structural and Marketing
Changes of the Oregon Millwork Industry

CHAPTER 1. INTRODUCTION

1.1 The Purpose and Objectives

The principal purpose of this study is to subject a regional

forest industry to economic analysis in order to determine how efficien-

tly it utilizes scarce resources consumed during the manufacturing pro-

cess and to establish a concourse between analytical conclusions and

quantitative evaluation. In addition to purely academic interest that

might be aroused by the stochastic treatment of certain structural and

functional developments the study should be of benefit to the repre-

sentatives of the industry in particular. The economic evaluation of

the industry's aggregate performance suggested that the labor input was

not used in the optimum proportion with other productive resources.

The practical implication for the industry would be to reduce the

average plant size to the point of maximum real output per unit of

labor.

The miliwork industry in Oregon is an important consumer of

pine lumber produced in the region. At the same time it is also an

important source of inputs into the construction sector of the national

economy. The study takes a close look at the intricate pattern of

input-output flows and how the functional relationships among the im-

portant factors which affect this pattern are determined. Since these

interrelationships take place within and without the institution of

industry, it has been necessary to sketch the structural framework of
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the industry and to make a note of significant changes that have occur-

red throughout time. Attention has been paid also to the operational

characteristics of the industry in order to determine their efficiency

and impact upon regional economy.

The following hypotheses have been formulated during the

course of writing this study and wherever possible subjected to analy-

tical and stochastic testing:

In spite of the inroads made by the integration

and concentration processes, the Oregon miliwork

industry can still be regarded as a competitive

and labour-intensive industry;

The industry depends on the construction activity

in major market areas and this dependence can be

expressed in a linear functional form;

A 'westward' shift has occurred, but is more

noticeable in the structural rather than marketing

characteristics of the industry;

The Pacific region offers good expansion opportuni-

ties for the output of miliwork firms.

Analytical discussion concerned with the first hypothesis is

included in Sections 5.2 and 5.4. No rigorous analytical tests could

be carried out to verify in a precise manner the degree of the com-

petitiveness and labour-intensiveness of the industry. It is rather a
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qualitative judgement arrived at after having observed behaviour of

prices and trends in capital and labour shares in output. The quanti-

tative test of this hypothesis is presented in Chapter 9 through con-

sideration of a size-dependent stochastic process.

The second hypothesis is discussed in Chapter 8. Empirical

considerations on the nature of the dependence of the industry's output

on construction activity (derived demand) are presented in Section 8.1.

This dependence is tested stochastically in Sections 8.2 and 8.3

through application of the uniequation and the simultaneous equation

models. The results of the tests are discussed in the last section of

the Chapter.

The last two hypothesis are of a broader and more general

character than the preceding ones. The way they have been developed

is presented in Sections 6.3 and 10.2, respectively.

1.2 Outline of Methodology and Procedure

The phrase 'miliwork industry' used in the study is to be

understood as a conglomeration of plants engaged primarily in the manu-

facture of fabricated miliwork made from wood, non-upholstered wood

furniture and wood partitions, shelving, lockers and office and store

fixtures. These plants are grouped in the three four-digit SIC indus-

tries: 2431, 2511 and 2541. The meaning of these codes is described

in detail in the Standard Industrial Classification Manual.

.. - - ....... . .
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The term 'pine-using miliwork industry' or simply, 'pine

users' will refer to those miliwork firms whose raw material inputs

consist wholly or in part of ponderosa pine lumber.

Delineation of the 'universe' of niillwork firms in Oregon

conceived as described above was based on the Dun and Bradstreet lis-

ting, official Oregon State list of business firms, Oregon telephone

directories and information obtained from private sources. The prin-

cipal identification characteristics for this process were: the SIC

code number in the case of the first two sources and the 'Miliwork'

heading in the case of telephone directories. Admittedly, this is not

the best way of defining a statistical universe. However, niillwork

industry is an ambiguous enough term and difficult to define even in

common language. In any case, it is hoped that the margin of error

(i.e., including nori-millwork firms and excluding millwork firms) was

not significant.

All the listed firms were approached initially by mail; a

brief letter explaining the purpose of the study and a self-addressed

postcard containing two simple questions concerning usage of pine lum-

ber and millwork activity were sent to each of them. The response

(after two telephone follow-ups) was over 90 per cent. The non-res-

pondents were mostly out of business or could not be reached either by

mail or telephone. Based on the postcard replies, the original popu-

lation of millwork firms in Oregon was stratified into two groups: a)

pine users and b) others.
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The first group of respondents, i.e., the pine lumber users,

was approached a second time and each firm was interviewed personally.

Altogether 41 such interviews were carried out. Details concerning

the response and size of strata are included in Table 1.1 below.

Out of the total population of 263 firms, 140 (53%) were

found to be in Miliwork Industry (SIC 2431), 80 (32%) in Furniture

Industry (SIC 2511) and 23 (8%) in Wood Partitions Industry (SIC 2541).

The remaining 20 (7%) firms were classified in other SIC industries;

this number roughly corresponds to 21 firms which answered negatively

the question on the postcard referring to millwork activity.

From the methodological point of view the procedure employed

here can be regarded as purposive stratified sampling with complete

enumeration of the secondary sampling unit. The simple dichotomy of

the population of interest (i.e., pine users and non-pine users) was

a logical outcome of the objectives of the study. The manageable size

TABLE 1.1 INITIAL POPULATION AND SIZE OF SAMPLE

Millwork firms listed 263 Firms approached for personal
interview

66

No answer 19 No answer 4

Did not use pine 154 Did not use pine 7

Not manufacturers 3 Out of business (small shops) 7

Not in miliwork 21 Not in miliwork 7

Pine lumber users 66 Firms in sample 41
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of the second stratum justified complete enumeration notwithstanding

the fact of a rather lengthly questionnaire used in personal inter-

views. The advantages thus secured were of two kinds: biases that

could have occurred due to an inefficient sampling plan were avoided

and more freedom was achieved in estimation of change in time, an im-

portant factor in trend projection.

The bias of non-response (7% in initial screening and 6% in

personal interviews) is not considered as significant; it was ascer-

tained from other sources that the non-responsive firms were small.

Considering 19 firms that did not answer the initial screening (post-

card), it could be assumed that six of them were pine-users, mostly

small shops employing one to two workers. It was judged that the

omission of these firms from complete enumeration did not affect

findings to any appreciable degree.

Although 66 firms were approached for personal interview,

only 41 were interviewed fully as indicated in Table 1.1. Four were

reluctant to get involved in the long process of questioning; seven

were not currently using any pine lumber, in spite of answering

affirmatively the postcard question referring to pine usage; seven

(small 'backyard' shops) were closed; and seven were found to be

manufacturing other products than miliwork (crates, boxes, etc.). The

41 fully interviewed firms were distributed as follows: 68 per cent

were in niillwork industry proper (2431), 20 per cent in furniture

66 
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business and 12 per cent were manufacturing wood partitions, shelving

and sirnflar products.

1.3 Emphasis of the Study

7

The first four chapters of the study (2, 3, 4 and 5) provide

a look at the development of the industry structure from a historical

perspective and also present the supply situation on the input markets.

In Chapter 6 attention is switched to the production process and the

more interesting features of the demand for output. It is, however, in

Chapters 7, 8 and 9 where the emphasis of the study is concentrated.

Generally speaking, an increasing trend in corporate income

and net return on invested capital is recognized as an indication of

sound management. These measures are thought to reflect the final

success of various operations such as research and development, pro-

duction planning, purchasing and marketing practices, wage and finan-

cial policies and other managerial aspects. However, they do not tell

the whole story of efficient resource utilization. A very important

element is missing. This element, which reflects the successful con-

duct of business, is the rate of technological progress usually

expressed by a declining trend in real costs per unit of output

(input/output ratios). In Chapter 7 the necessary inputs are evaluated

in real terms and then investigation is carried out whether the mill-

work industry has made any progress in technology as measured by

physical output/input ratios. The material covered in that chapter
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provides some modest instght into the industry's performance with res-

pect to productivity.

The principal features on the supply and demand sides iden-

tified in the early chapters through economic analysis have been cast

into component parts of a deterministic model of the output market

which is explored in Chapter 8. The purpose of this exercise is to

test the viability of analytical statements about the behaviour of

market forces with a series of statistical inferences obtained as a

result of interpretation of the classical econometric model of that

market. A point of interest here is a predictive characteristic of

the model, which, although subject to certain limitations, provides a

practical and fairly accurate way of foretelling the response of the

market for a specified miliwork product to changes in demand.

A similar quantitative inquiry into the process of the

evolution of firm sizes provides a topic of main interest in Chapter

9. The economic analysis of the structural changes within the miliwork

industry led to certain conclusions noted in the earlier part of the

study. These conclusions have been subjected to a mathematical treat-

ment based on the idea that the growth pattern of firms in an industry

can be considered as a size-dependent stochastic process. Such a pro-

cess describes the evolution of firms through size classes based on the

probability that a firm in a certain size class will move to another

size class. Using these 'transition probabilities' the structure of

......... _ ...
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the industry can be predicted for some future point of time, subject to

certain assumptions about the nature of the stochastic process.

The advantage of this quantitative inquiry is that it pro-

vides a method through which the pattern of structural changes within

a given industry can be described fairly accurately without taking into

consideration all factors that haveinitiated these changes. Once the

transition probabilities have been determined it is relatively easy to

calculate the expected size distribution of the industry at future

time points.

1.4 Overview of the Study

The description and economic analysis of the Oregon millwork

industry constitutes the subject matter discussed in the first five

chapters of this study (Chapters 2, 3, 4, 5 and 6).

The origin and historical development of millwork provides a

background for the description of the current industry structure in

Chapter 2. Included there also are the geographical distribution of

plants and their tendency to cluster around larger urban areas. The

phenQmenon of concentration of output, and connected with it the pro-

blem of market control exercised by large firms as well as factors

determining the optimal plant size, are treated in the concluding part

of Chapter 2.

Chapter 3 contains an analytical description of the opera-

tional and structural characteristics of the pine-using miliwork
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plants. Furthermore, certain processes, including the trend towards

integration, development of optimal size of plant and the phenomenon of

survival of small plants, are analyzed in greater detail. Also, in the

same chapter, an important relationship between the length of ownership

and the size of business is tested for possible correlation.

Discussion of input markets is carried out in the next two

chapters. It seemed sensible to consider pine lumber separately from

the other two inputs, labour and capital, not only on account of its

importance to the industry at points of origin and destination, but

also because of its exclusiveness as a raw material. The inter-indus-

trial use of ponderosa pine lumber is presented from the national

economy standpoint in Chapter 4. Because of an extremely skewed dis-

tribution, only the most important industrial use's are indicated.

Against this background a regional (Wes1t) network of input flows is

presented showing the origin and terminal points, volume and the

frequency of purchases. Some consideration is also given to the buyers'

side of the market to see if any traces of collusion can be detected.

Furthermore, the supply situation as viewed by pine-users is explored

in detail, spotlighting some problem areas. Finally, a general marke-

ting profile is construed illustrating consumption patterns, impact of

freight rates and regional differences in lumber flows. It is believed

that this analysis throws more light on the forces behind the "westward

shift" of the miliwork industry.
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Analysis of labour and capital inputs provides the main topic

for discussion in Chapter 5. The former is often regarded by industrial

management as a "problem area", consequently, more attention is paid in

this part to such institutional aspects as management-labour relation-

ships and the impact of unions. Some consideration is also given

to the training programs inspired by an efficiency conscious management

to see if it has any effect on improving the quality of this "human

capital". Furthermore, size of the labour force and the wage-rate level

are related to the incidence of labour problems among firms in order to

find out if meaningful relationships can be established.

The analysis of capital inputs usually presents serious

difficulties on account of lack of data. However, in this study the

situation is not altogether hopeless and an attempt has been made to

determine the association between capital requirements and structural

characteristics of the industry. Through investigation of capital re-

quirements, for example, some insight was gained as to the conditions

of entry into the miliwork business. Similarly, testing the relation-

ship between inventories and size of plant (in terms of work force) for

significance permitted formulation of certain postulates about the

importance of inventory policy in management. Discussions of estimated

future trends in demand for inputs, expected growth of the industry and

shares of capital and labour in output, conclude Chapter 5 on input

markets.
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Several aspects of the process of production and demand for

output are considered in Chapter 6. Here, an interesting point of how

a miliwork manager reacts to competitive market forces is investigated.

There is no doubt that he endeavours to maximize his profit; but he can

do it either through minimizing costs or increasing gross receipts.

Apparently he has chosen the former way; the connotation of this choice

is discussed at large. Further on, details of the product market are

presented and market performance of some more important commodities

compared in face of strong competition from aluminum and plastic sub-

stitutes. The chapter closes with a description of output flows,

changes in volume and direction and some prognostic indication about

future developments.

The next three chapters (7, 8 and 9) constitute the quanti-

tative part of the general analysis of the industry, involving appli-

cation of certain stochastic measures. The measures and the contents

have already been described in Section 1.3. The last chapter (Chapter

10) includes the general summary of the study and final conclusions.
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CHAPTER 2. STRUCTURAL FRAMEWORK OF THE MILLWORK INDUSTRY

2.1 Historical

Forestry and forests since time imemorial have been very

intimately connected with the development of human civilization. In

the United States a large number of the early millwork plants was es-

tablished along the Mississippi river; they were known as the 'river

mills' (33). The choice of this particular location was motivated by

several reasons; probably, the most important were: proximity to the

white pine stands of the neighbouring Lake States, cheap river trans-

portation and easy access to the growing mid-western and eastern

markets.

As the industry expanded and the choicest stands of white

pine were depleted the question of adequacy of existing supply areas

become more and more urgent. The industry looked west for the then

'inexhaustible' supply of ponderosa pine, known also as western pine.

Speedy construction of the railroads and building of an interstate

highway system could only facilitate this 'westward' shift.

Alongside these changes the millwork industry also went

through more profound transformation stages. From the early purely

hand operations which created real works of art and beauty, miliwork

went through successive transition periods during which woodworking
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machinery gradually replaced skilled 'ship carpenters' and 'joiners'.

No less significant were also changes in the production line, such as

the appearance of the preassembled window unit and prehung doors and

kitchen cabinets. Another milestone in millwork's history was the in-

troduction of wood preservative treatments against rot and decay and

moisture absorption. These developments alongside the improvements

in product standardization and employment of electronic inspection

methods have created the modern millwork industry which nowadays can

compete successfully with non-wood substitutes:: aljminum and plastics.

2.2 Industry in Perspective

The role of forestry in national economy has not been ex-

plicitly studied until fairly recently. This can be explained partly

by the fact that interest in economic development itself took more

serious and penetrating form only a few decades ago and partly by the

traditional approach to perpetuate forests as national capital and the

storing of wood for fuel, housing, ships and new industries. The

change in this attitude has been manifested in a number o papers and

articles by such authors as Chapman (8), Santa Crus (26), Westoby (38)

and, most forcefully, Zivnuska (40) who discussed models for integra-

ting forest development and national development plans.

The contribution of the forestry sector to national economy

can be viewed analytically in two ways: (a) following successive

transformation stages of the tree and (b) identifying different
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structures of industries concerned with various processes of wood

manufacture. The first one (7) recognizes three major groups of

products: 1. Wood and wood derivative products; this group includes

wood in various stages of processing from roundwood, through lumber,

to molecules, each successive stage representing an increasing fine-

ness of division of raw material (10); 2. Wildlife and non-arboreous

forest plants; this group includes all nima1s and all vegetable pro-

ducts; 3. Intangible products and services; this group includes

forest influence on eco-system (erosion, floods,water, etc.) and en-

vi ronmental val ues.

The second way is concerned with classification of various

industrial activities of wood processing into fairly homogeneous groups

identifiable by some specific structural characteristics and measuring

contribution of such groups in economic terms. Thus one can distin-

guish primary forest industries such as logging, secondary industries

such as sawmills, veneer and plywood mills and pulp and paper mills

and so on. Millwork industry would be placed on the next level in this

hierarchy of industries since its raw material inputs consist predomi-

nantly of lumber produced by sawmills.

To measure the contribution of forest products it has been

suggested that two coefficients derived from input-output tables should

be used (38). One coefficient is the value ratio of purchased inputs

to total production of a sector (forestry). It indicates indirect use
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of capital and labour in the production process of the sector. The

second coefficient is the value ratio of intermediate to total demand

and it shows how much of the sector's output is sold for further use

in production. The comparison of these ratios with the average for

the whole economy can be regarded as a relative contribution of the

sector.

It must be observed that the analysis as described above is

theoretically possible for an industry group, such as miliwork;

however, serious difficulties would arise because of the dearth of

statistical data on such a detailed basis.

Importance of Oregon's forest resources may be attested by

the fact that about one-half of the total land area of the state (31

million acres) is under forest with standing timber estimated at 451

billion board feet. The state produces two-thirds of the country's

plywood, one-quarter of the hardboard and one-quarter of the softwood

1.inter (33). In 1968 the forest industries in the state employed some

85,000 workers with the payroll of $521 million and produced annual

output valued at $1.5 billion. The two major tree species are:

Douglas fir in areas west of the Cascade mountains and ponderosa pine

east of the mountains. The latter occurs in a broad band stretching

roughly in a north-south direction between the 121st and 122nd men-

dians and in areas east and north-east of Prineville and in the

vicinity of Grants Pass and Medford.
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Millwork and related products is one of the leading industry

groups in Oregon in terms of value of shipments, ahead of sawmills and

planing mills, logging camps and contractors and paperboard and paper

mills. It accounts for some $800 million worth of annual sales out of

which $150 million is a share of the miliwork industry proper)-"

Oregon ranks fifth among the states in terms of total miliwork workers

employed, payroll and value of miliwork shipments; it is in sixth place

in terms of large plants (20 and more employees) and value added by

manufacture. A similar comparison among the eleven western states

shows Oregon second to California in large plants, total employees,

total payroll, value added, value of shipments and new capital expen-

di tures

A different type of comparison is presented in Table 2.1,

where changes in important indicators of productive efficiency for the

six western states are shown side by side with the structural and in-

vestment changes for the 1954-1963 period. It is significant that

during this decade Oregon was one of the three states (the other two

being California and New Mexico) where changes in all series shown

were consistent and of substantial proportions.

Considering the first structural changes, the number of

11 i.e., SIC 2431; Annual Survey of Manufacturers 1966. U.S. Dept.
of Commerce.

1963 Census of Manufactures.
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large plants increased in four states (Arizona, California, New Mexico

and Oregon); in Colorado it remained stationary, while in Washington

it decreased considerably. However, comparing the first two columns

of Table 1 in the Appendix, we can see that it was only in Oregon that

large plants increased more than all other size plants. Notwith-

standing limited data (only 2 years observed), this points out the

possibility that the movement towards integration and concentration

could have occurred in the millwork industry in Oregon. That it did

occur, indeed, will be discussed in the next section of this chapter.

Comparing next the contribution of millwork industry to the

regional economy (in terms of value added by manufacture per production

worker) the situations at the beginning and the end of the decade are

quite different. Oregon's worker, whose contribution was among the

highest in 1954, was relegated to fourth place in 1963. However, an

important fact is that throughout the region there has been a signifi-

cant increase in this value added ratio. This could be explained by

higher wage rates gained by miliwork workers, an improved profit

situation and increased new capital investment; it is quite probable

that all these factors were at play.

Somewhat similar changes have occurred in the ratio of value

of shipments per production worker. Substantial increases were noted

for all the states, except Colorado. Since the ratio can be regarded

as a very rough indicator of efficiency, it can also be assumed that
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large plants increased more than all other size plants. Notwith­

standing limited data (only 2 years observed), this points out the 

possibility that the movement towards integration and concentration 

could have occurred in the millwork industry in Oregon. That it did 

occur, indeed, will be discussed in the next section of this chapter. 

Comparing next the contribution of millwork industry to the 

regional economy (in terms of value added by manufacture per production 

worker) the situations at the beginning and the end of the decade are 

quite different. Oregonls worker, whose contribution was among the 

highest in 1954, was relegated to fourth place in 1963. However, an 

important fact is that throughout the region there has been a signifi­

cant increase in this value added ratio. This could be explained by 

higher wage rates gained by millwork workers, an improved profit 

situation and increased new capital investment; it is quite probable 

that all these factors were at play. 

Somewhat similar changes have occurred in the ratio of value 

of shipments per production worker. Substantial increases were noted 

for all the states, except Colorado. Since the ratio can be regarded 

as a very rough indicator of efficiency, it can also be assumed that 



the miliwork industry has made some progress in this respect. This

does not seem to be an unreasonable assumption in the light of de-

velopments discussed previously, it is also supported by evidence

available from other sources.'

The last ratio to be considered here (new capital expendi-

tures per plant) is also interesting since it throws some light on

the crucial problem of capital investment in industry. In Oregon,

Washington and California capital expenditures increased appreciably

while in New Mexico, they increased almost three times in 1963 as

compared to 1954 (due to addition of new plants). The rate and direc-

tion of change in capital investment per plant seems to be roughly in

agreement with the efficiency indicators discussed in the previous

paragraphs.

2.3 Current Industry Structure

In order to appreciate fully the structural and functional

developments that have occurred among the conglomeration of firms

grouped together in what could be named as pine using miliwork in-

dustry, it is necessary to describe more closely the whole millwork

industry, which also includes non-pine users.

Table 2.2 shows the geographical location of the plants

Industry Profiles. BDSA, U.S. Dept. of Coninerce.
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TABLE 2.2.

Value of

Shipments

MILLWORK INDUSTRY IN OREGON. 1966.

DISTRIBUTION OF PLANTS BY COUNTY,
BY VALUE OF SHIPMENTS

County ($000's) 1-49 50-99 100-999 1,000+ Total

(number of plants)

Clackamas 3 3 1 7

Clatsop 1 - - 1

Coos 1 - - 1

Columbia 1 - 1

Crook - 2 2

Curry 1 - 1

Deschutes - 2 5 7

Douglas 1 1 2

Hood River - 1 - 1

Jackson - 5 1 2 8

Jefferson 1 - - 1

Josephine 3 - - 3

Klamath - 3 2 5

Lake 1 - 1

Lane 6 3 3 3 15

Linn - 4 1 5

Maiheur 1 - - 1

Marion 3 4 5 1 13

Multnomah 12 11 27 6 56

Polk 1 1 - 2

Umatilla - - - 3 3

Washington 8 5 2 1 16

Yamhill - 1 1

Total 37 37 53 26 153

SOURCE: Dun and Bradstreet Listing, 1966.
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engaged in the miliwork proper, furniture (not upholstered) and wood

partition manufacturing activities. Raw material inputs used include

pine, Douglas fir, hemlock and other softwoods in small quantities,

as well as plywood, particleboard and hardboard. The first thing to

be noticed is a clustering of plants around two urban areas; the

large metropolitan area of Portland and the smaller one of Eugene-

Springfield. The former includes parts of the Clackamas, Marion,

Multnomah and Washington counties; 82 plants or 54 per cent of the

total are located here. The latter is in the Lane county where 15

plants are located. Together these areas account for 64 per cent

of all the plants in Oregon. The composition of these clusters is

interesting, as they include plants of all sizes.

Another type of clustering can be distinguished in Crook,

Deschutes, Klamath and Umatilla counties. The attracting force in

this case seems to be proximity to raw material sources. The distri-

bution of these clusters is quite different from the previous one; it

consists of plants with annual shipments of more than $100,000. It

would be tempting to draw a conclusion from this situation, that large

plants tend to locate as near as possible to the source of raw material.

However, in the previous example we have seen that 11 out of 26 plants

with annual sales valued at one million dollars or more are located

in the vicinity of urban areas; therefore, there must also be other

factors, in addition to the nearness of the raw material source, which

influence large plant location. This question will be explored more

~ "'..". '0- ~ _ '" _ ~ _ .. ~ .. ...:..... ~...._ ........ _. "' &....... _"':'" ••.:...........~ - ..... ~ ........... ~ I ....~ .... "_ .... '_"'_ .- '"_" & ~ & •
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thoroughly in the next chapter.

We can now turn to the problem of concentration within the

miliwork industry as a whole including non-pine users. Concentration,

for the purposes of this analysis, will be understood as control of

a relatively large proportion of marketed output by a relatively small

number of firms (4). This is illustrated in Table 2.3.

It can be seen by visual inspection of the table that concen-

tration appears to be most significant in the Furniture group where

the seven largest firms (with annual sales equal or exceeding one

million dollars), or 13 per cent of the total number of firms, con-

trolled 90 per cent of the marketed output in 1966. In Miliwork there

were 19 such firms, or 22 per cent of the total, which accounted for

81 per cent of sales in 1966. In the Partitions group there were no

firms with annual sales over one million dollars; seven firms with

sales above $100,000 per annum control 83 per cent of output. Interes-

tingly, small establishments seemed to be popular in Furniture, while

medium size plants ($100 - 499 thousand) were most frequent in the

Miliwork and Partitions groups.

The concentration aspect of the whole miliwork industry and

pine users in Oregon is compared with the Cotton Yarn industry in

Canada in Chart 2.1. The horizontal axis represents number of plants

arranged in ascending order of annual sales and expressed in cumulative

per cent of total number of plants. The vertical axis
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represents annual sales also expressed in cumulative per cent. Curve C

approximates the cumulative distribution 0f all millwork plants in

Oregon, while curve Cp approximates the same distribution of the pine

using plants only; Cc represents Canadian Cotton Yarn plants. Thus

a point A on curve C reads: slightly more than 80 per cent (actually

83%) of all the miliwork plants ranked from the smallest to the largest

in terms of marketed output (annual sales) are responsible for slightly

less than 20 per cent (actually 16.2%) of the total output marketed by

all the plants under discussion. Point A can also be read in a

slightly different way: 17 per cent of the plants (this will, natu-

rally, include the largest plants) are responsible for 83.8 per cent

of the total marketed output.

Concentration can be measured roughly by a simple visual

inspection of a chart: the deeper the concavity of the C curves, the

higher the degree of concentration. Looking at it in a different way,

the flatter the curve, the lower the degree of concentration. More

precisely, concentration can be expressed by the ratio of the area be-

tween the diagonal line D and the 'C' curves to the area under the dia-

gonal. This measure is often called the coefficient of concentration.

The diagonal line represents an ideal distribution of plants

of equal size (in terms of output) which might theoretically occur

under perfect competition. In such cases, an industry consisting of

many firms of identical size would be represented by the straight dia-

gonal line and would have the coefficient of concentration equal to
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zero (the diagonal and the curve would coincide). The opposite

limiting case could be imagined under pure monopoly when one huge

firm represents an industry; the coefficient then would be equal to

one.

In the example, illustrated on Chart 2.1, one can visually

verify progressively increasing concavity of the 'C' curves, starting

from the relatively flat Cc and ending with the deeply concave C curve.

By measuring concerned areas very roughly, it can be said that the co-

efficient of concentration for the Oregon pine users is about half-way

between that for the Canadian Cotton Yarn plants and the one for the

Cregon all miliwork plants; in absolute terms it seems to be around

0.60. Concentration aspects of the Oregon pine users will be discussed

further in the next chapter.

- ~_ ~. _ -'R' .. "- q ~.I_ .,. __ • ' ,._o~-_ _ .,._·~_~ _..~..2~~....::.·:..~':_ .._ :~ 
:~ -- ~".. ~ ~ .....- ..: -' " .... 

27
 

zero (the diagonal and the curve would coincide). The opposite 

limiting case could be imagined under pure monopoly when one huge 

firm represents an industry; the coefficient then would' be equal to 

one. 

In the example, illustrated on Chart 2.1, one can visually 

verify progress;'vely increasing concavity of the ·C· curves, starting 

from the relatively flat Cc and ending with the deeply concave C curve. 

By measuring concerned areas very roughly, it can be said that the co­

efficient of concentration for the Oregon pine users is about half-way 

between that for the Canadian Cotton Yarn plants and the one for the 

Oregon all millwork plants; in absolute terms it seems to be .around 

0.60. Concentration aspects of the Oregon pine users will be discussed 

further in the next chapter. 



28

CHAPTER 3. STRUCTURAL FRAMEWORK OF PINE-USING PLANTS

3.1 Location Characteristics

Five geographic areas are distinguished for the purpose of

this analysis, as illustrated in Table 3.1. Each area has been iden-

tified by two local cities or towns, being either important urban or

forest-based industrial centers. Area (A) includes Portland, the

largest urban center in Oregon. Most of the 18 plants in the area

are located either at the outskirts or within the city; two plants

are in small towns within a 25 mile radius from Portland and two are

in Salem. The Eugene-Springfield area (B) has mixed characteristics

of both a small urban center and a forest industry town; manufacture

of wood products is the leading industrial activity of that area.

Although it is represented here by only one pine-user, it has about

a dozen plants engaged in miliwork activities. In the remaining

areas (C, D, E) points of interest are local towns which have grown

around expanding logging and wood products manufacturing industries

and the proximity of supply sources.

In contrast to the Portland-Salem area where plants are

more or less evenly distributed throughout all size ranges, those

in the remaining areas tend to be large. Furthermore, most of the

pine-users, with annual sales valued at one million dollars or more,
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are located at relatively short distance from the supply points,

usually near a large pine lumber mill. This would seem to indicate

that at least one important factor attracting all pine-using millwork

plants and affecting their growth into sizeable units is a conveniently

located supply of pine lumber.

In fact 25 out of 41 surveyed firms indicated that they

considered both good transportation facilities and proximity to raw

materials as chief factors before deciding where the plant should be

located. Large firms (with annual sales valued at one million dollars

or more) tended to regard transportation as the most important factor

and placed raw materials in the second order of importance. Familia-

rity with neighbourhood and tradition, easy access to growing market

and labour pool were mentioned as other factors of importance.

It appears then that in considering the original location

of a plant, millwork manufacturers gave most thought to transporta-

tion facilities; proximity to raw materials was regarded as a second

most important factor. Access to growing markets, abundance of cheap

labour, familiar neighbourhood, low taxes and overhead, and pleasant

living conditions were mentioned as other factors, ranked in that

order.

When the same manufacturers were asked which factors would

they consider most important if they had to make a decision on plant

location now (suniner, 1968) their evaluations were quite different

30 

are located at relatively short distance from the supply points, 

usually near a large pine lumber mill. This would seem to indicate 

that at least one important factor attracting all pine-using millwork 

plants and affecting their growth into sizeable units is a conveniently 

located supply of pine lumber. 

In fact 25 out of 41 surveyed finms indicated that they 

considered both good transportation facilities and proximity to raw 

materials as chief factors before deciding where the plant should be 

located. Large firms (with annual sales valued at one million dollars 

or more) tended to regard transportation as the most important factor 

and placed raw materials in the second order of importance. Familia­

rity with neighbourhood and tradition, easy access to growing market 

and labour pool were mentioned as other factors of importance. 

It appears then that in considering the original location 

of a plant, millwork manufacturers gave most thought to transporta­

tion facilities; proximity to raw materials was regarded as a second 

most important factor. Access to growing markets, abundance of cheap 

labour, familiar neighbourhood, low taxes and overhead, and pleasant 

living conditions were mentioned as other factors, ranked in that 

order. 

When the same manufacturers were asked which factors would 

they consider most important if they had to make a decision on plant 

location n2!. (sul1111er, 1968) their evaluations were quite different 

',:.':~:< ~:: \ ~ ~~ ~~j 

:,,:'::'J 



as shown below:

If memory of the respondents can be trusted and original

decisions with regard to location compared with current ones, it is

evident that the question of adequate supply of pine lumber has be-

come of paramount importance to the owner of a modern pine-using

miliwork plant, especially after it had achieved large size. This

shift in emphasis must have contributed also to the gradual change

in the structural framework of the industry.

3.2 Structural Characteristics

The tendency of marketed output of all millwork plants to

concentrate in relatively few large firms (17% of the plants were

contributing almost 84% of the output sold) was described in the

previous chapter (Table 2.3, Chart 2.1). The comparable situation

for pine-users is shown below:

Order of importance

31

Factors 1st 2nd

(frequency of response)

Raw materials 17 5

Transportation 4 9

Access to market 6 2

Labour pool 1 9

Familiar neighbourhood 3 1
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TABLE 3.2. CONCENTRATION IN PINE-USING MILLWORK INDUSTRY

Sales Per Cent of Cumulative Per Cent

($000's) All Plants Total Out2ut All Plants Total Out2ut

1- 49 9.8
50 - 99 22.0

100 - 249 7.3
250 - 499 17.1
500 - 999 2.4

1,000 - 15,000 41.4

0.1

1.0
0.8
4.6
1 .3

92.2

9.8
31.8
39.1
56.2
58.6

100.0

0.1

1.1

1.9

6.5
7.8

100.0
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One striking feature of this distribution of pine-users is

that almost one half of the plants belong to the 'large' category and

account for 92 per cent of total sales. But on the whole, the degree

of concentration is not quite as high as in the previous example.

This is more clearly pictured in Chart 2.1 where curve CP showing

èumulative per cent distribution of pine-users is flatter. than the

corresponding Curve C representing all miliwork plants.

It should be noted that the concentration discussed here

refers to the output (measured in terms of value 0f annual sales)

produced by the Oregon miliwork firms. Therefore, strictly speaking

it denotes concentration of production within the state boundaries

and indicates the distribution of economic power among the concerned

firms in a more general sense of controlling local resources rather

than the market. This, in turn, leads to the question whether the

pine-users purchase significant shares of the market supply of pine

lumber and other inputs; in other words, whether there exist

TOTAL 100.0 100.0
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oligopsonistic conditions on the input market. Such conditions would

create interdependence among pine lumber buyers and lead to either

open or tacit collusion among them in order to depress buying prices

and increase profits. No firm evidence has been found by the author

in support of the collusive practices among pine-users; on the other

hand, it cannot be said that the buyers' market in the case of pine

lumber is completely devoid of oligopolistic features. This question

will be discussed more fully in the next chapter.

Among the factors which are usually recognized as determi-

nants of the concentration tendencies in an industry, those of im-

portance are: size of market, economics of scale, and economic growth.

The first and the last ones are related in the sense that when

economic growth occurs the market usually grows, too, thus allowing

more 'elbow room' for expansion for ambitious firms. The market for

miliwork products has been growing steadily as shown in Chapter 5.

Concurrent with this growth a substantial number of pine-users in-

creased their annual sales as illustrated in Table 3.3 below:

TABLE 3.3. THE 1958-1967 CHANGE IN VALUE OF ANNUAL SALES-"

Sales Increase Decrease Total

($000's) (No) (No) (No)

1- 99 1 5 6

100- 999 10 -- 10

1,000 - 15,000 10 2 12

TOTAL 21 7 28
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Out of 28 firms which supplied the required information,

and which have been in business since 1958, 21 experienced consi-

derable increases (greater than 25%) In their annual sales over the

last decade; only in two cases was the increase smaller than 25 per

cent. For the two large firms, the decreases in their sales were

about 15 per cent and occurred during the second half of the decade.

While considering expansion in sales of pine-users, es-

pecially the cases of substantial increases, an intriguing question

arose: how to identify an efficient management? It is an important

question nowadays, as more and more attention is being paid to this

fourth factor of production and, according to some economists, the

most decisive one. The problem could not very well be approached

from the quantitative point of view, consequently, five questions of

the qualitative type were selected and the answers given by manu-

facturers were assessed according to three criteria: initiative,

foresight and aggressiveness.-1 The cut-off level for 'efficient

management' was arbitrarily set at the score of 70 points and more;

11 firms were classified in this group. These firms then were com-

pared with the ones which experienced increases in sales (Table 3.3);

Following weights were arbitrarily assigned: initiative (in pro-
duct diversification: custom and artistic work) - 50 points,
foresight (in planning of output) - 30 points and aggressiveness
(in establishing personal contacts with clients and suppliers) -

20 points.
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9 such firms were identified as belonging to the same class.

The method described above, crude as it might seem and open

to criticism on account of the element of personal judgement it in-

cludes, nevertheless it throws some light upon the relationship between

the quality of entrepreneurship and growth of a firm.

3.3 Operational Trends

We have seen before that nearly one-half of pine-using

millwork firms have reached the size of one million dollars worth

or more of annual sales. There are also reasons to believe that it

is the medium and the large firms which are likely to expand. Appa-

rently, the industry is subject to economies of scale; the question

is whether they are of a technical or operational character. From

the opinions voiced by several managers, it would seem that the oppor-

tunities for rapid automation and mechanization, are limited. The

miliwork production function Is still determined to a large extent by

the labor factor; in most of the plants (including the large ones)

many operations require manual handling. However, some economies have

been achieved by such improvements as finger-end and edge-joints,

factory pre-assembled unit and prefinishing and coating of wood. A

different type of economies is offered by the integration movement,

both vertical and horizontal. Although there are no hard-fact

statistics on such movements within the pine-using millwork industry,

yet, there is indirect evidence pointing in that direction. The

35
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industry has relatively little product differentiation. One-third of

the total surveyed firms were found to be multi-plant operators (two

of more plants under one management). Furthermore, several manufac-

turers revealed that they obtain pine lumber from their own sawmills

which would also be indicative of vertical Integration.

On the other hand, it must be observed that the industry has

certain characteristics, such as relatively easy entry (see also

Chapter 4) and production process not easily adaptable to mechanization,

which discourages integration. Thus, it would appear on the balance

that although integration has occurred in the industry, this process

is neither too advanced, nor too rapid. Within this context one

interesting example is worth mentioning. Not long ago one of the

largest forest industry firms, with well diversified operations, ex-

panded into miliwork industry as well. Apparently, the venture did

not last long, in spite of the firm's advantages in the form of the

well established marketing and distribution networks, and considerable

experience in handling forest products.

Looking back for a moment at Table 3.1, one can notice that

there is a fair number of small plants among pine-users. This in

itself is not a surprising thing considering that skilled labour is

scarce and the industry in question is subject to competitive market

forces. More interesting, however, is age distribution of plants as

depicted in Table 3.4 and Chart 3.1.
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TABLE 3.4 PINE-USERS BY SIZE OF SALES AND YEARS IN BUSINESS

Years in
business

38

TOTAL

It is apparent from both the table and the chart that there

is hardly any correlation between a number of years in business and

size of firm even though there are no firms with annual sales of

$100,000 or less which are more than 25 years old. All size groups

are more or less evenly distributed throughout age intervals. Some

clustering of large firms occurs in the "25 years and more" interval,

but it Is not significant. Another structural characteristic which

can be read from the table is that small firms (below $100,000 annual

sales) show remarkable vitality in their competitive environment. The

survival of these sub-optimal firms can be attributed to catering to

the needs of small, local markets with faithful clientele.

The interesting subject of an optimal size of pine-using

miliwork firm can be discussed only briefly and is a matter of con-

jecture rather than hard facts analysis on account of lack of data.

1-4 5-9 10-14 15-19 20-24 25+ Total

(number of plants)

1 1 1 1 - 4

1 2 1 3 1 8

1 - 2 3

1 4 1 - 2 8

1 - 1

1 3 3 3 1 6 17

4 11 6 7 4 9 41

1- 49

50- 99

100- 249

250- 499

500- 999
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The only information available on this subject is the opinion ex-

pressed by a few manufacturers during personal interviews representing

a group of firms employing on average about 35 production workers and

selling about one million dollars worth of miliwork products. They

found that once they reached that size they could substantially in-

crease their output with little additional expense. This would suggest

that the firm's size mentioned above might constitute an optimal level

at which the average cost curves flatten out for a considerable range

of output and seem to represent typical curves for 'mature' firms in

industry. Apparently the U shape cost curve so often portrayed in

textbooks does not frequently occur in miliwork and if it does, it is

more often than not characteristic of a firm undergoing early develop-

ment pangs."

The most popular form of business organization among pine-

users is the corporation, as illustrated below:

39

where AC - average (unit) cost, W - wages,
- depreciation allowances and 0 - output,
M increases proportionately to 0 (W & D
declining, when labour productivity

5/ W+M+D,
Assuming that AC = 0

M - cost of materials, D
AC curve can be flat when
remaining fixed), or even
Increases.
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TABLE 3.5 PINE-USERS BY TYPE OF BUSINESS AND SIZE OF SALES

Sales
$000's) 1 50 100 250 500 1,000

Type of to to to to to to TOTAL
business 49 99 249 499 999 15,000

(number of plants)

Corporation 1 4 2 6 1 15 29

Individual
Ownership 3 4 1 1 1 10

Partnership - 1 1 2

40

There does not seem to be significant relationship between

the two structural characteristics, though one may be tempted to say

that individual ownership tends to prevail among smaller firms, while

incorporated business is more typical of larger firms. Similarly, no

significant correlation has been noticed between type of business and

age of firm, though among the firms less than 10 years old only one

was individually owned, while the other 14 were incorporated. The

distribution in other age-classes was what could be expected, conside-

ring the total number of firms in each type of business.
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ring the total number of firms in each type of business. 



CHAPTER 4. INPUT MARKETS: PINE LUMBER

4.1 Industrial Use of Ponderosa Pine

A general picture of importance of different types of wood

in selected manufacturing industries in the U.S.A. is presented in

Table 4.1 below.

TABLE 4.1 TYPES OF WOOD USED IN SELECTED MANUFACTURING INDUSTRIES. 1960

All Hard- Particle-
Industry Wood Lumber Bolts Veneer Plywood board board

(In equivalent MM sq. feet 1 inch basis)

All Mfg. Industry 14300

SOURCE: USDA, USFS, Statistical Bulletin No. 353, February, 1965.

Lumber was, by far, the most important type of wood used by

miliwork industry, which is what could be expected. It is surprising,

however, that it was found also predominant in furniture industry.

Other types of wood material such as plywood and particleboard apparen-

tly have not yet made significant in-roads in the manufacture of furni-

ture by 1960. It is only recently (1968) that these processed types of

wood became more important in furniture and cabinetry (Section 4.2).
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Miliwork Plants 1701 1557 1 12 115 9 7

Furniture 1339 1135 1 34 167 24 26

Containers 1560 1170 19 242 129 1
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A more revealing picture is illustrated in Table 4.2 where

use of ponderosa pine lumber is compared with softwood and all species

of lumber for the same industries (see also Table 6 in the Appendix).

TABLE 4.2 LUMBER USED IN SELECTED INDUSTRIES, 1948 AND 1960 (MM b.f.)

SOURCE: USDA, USFS, Statistical Bulletin No. 353, February, 1965.

The most important industrial use of ponderosa pine was in

the miliwork industry; almost one-half of pine lumber sawn was used

there (Table 6 in the Appendix). The next three important consumers

of pine were: sawmills and planing mills (captive consumption), wood

boxes (containers) and furniture industries. Together, these indus-

tries accounted for 32 per cent of all pine lumber consumption.

The pine input flows into the niillwork and containers in-

dustries decreased significantly between 1948 and 1960. Although the

in-flow into the furniture industry increased, the overall pine lumber

consumption by these three wood using industries fell from 2.2 billion

board feet in 1948 to 1.2 billion in 1960 or by 50 per cent. Since

these Industries accounted for about two-thirds of all industrial con-

sumption of pine lumber (Appendix Table 6), it seems unlikely that

Miliwork Furniture Containers

Species 1948 1960 change 1948 1960 change 1948 1960 change

Pon deros a

pine 1135 707 -32 93 149 60 476 304 -69

Softwood 1961 1328 -.32 324 362 12 2913 1062 -64

All species 2150 1550 -28 1948 2261 16 3993 1864 -53
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changes in the remaining uses would compensate for this decrease.

Although strictly comparable statistics are not available

for recent years, data available from other sources (9) indicate that

this declining trend could have been reversed or at least arrested due

possibly to an increased cut on one hand and better utilization of

materials, (improved jointing techniques and lowering of grades) on the

other.

The overall trend in the consumption of pine lumber has not

precluded changes occurring In the opposite direction in some regional

markets and products (increasing trend in ponderosa pine doors noted in

Section 8.1 and Appendix Table 3). Although such conflicting trends

are, as a rule, infrequent, it is quite conceivable for the Western

market, for instance, to expand at the expense of the Eastern or

Southern markets, especially when the former has an advantage over the

latter in having a more direct 'touch' with supply points. A necessary

condition for such a marked change, however, would be a pull on demand

side strong enough to overcome the long established traditional marke-

ting patterns.

4.2 Input Flows

For certain products such as unpainted furniture, mouldings,

sash, doors and screens, pine is generally preferred to other softwood

species on account of its light weight and colour, ability to take
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nails and screws without splitting, its softness and uniformity of

grain, low shrinkage and pleasant clear colour (24).

These characteristics must have contributed to the fact that

the pine-using industries, in spite of growing scarcity of good quality

pine lumber, have been reluctant to substitute other softwood species

or hardwood. Some change-over to other species, no doubt, must have

taken place. But at the same time in response to a very strong market

pressure, the pine lumber industry increased the amount of timber cut.

In 1960 the total volume of pine used by all manufacturing industries

in the country was 1.6 billion b.f. (according to the U.S. Department

of Commerce statistics). In 1968 Oregon sawmills alone cut about 1.5

billion b.f. of pine, while another 1.5 billion b.f. was cut in Cali-

fornia and Washington (37). In order to have a more complete picture

one should allow for some 100 million b.f. of exports and 500 million

b.f. of imports in the same year.

TABLE 4.3 PINE LUMBER PRODUCTION IN OREGON, BY COUNTY

* mci. Wasco and Wheeler

SOURCE: Statistical supplement, 1968, W.W.P.A.
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County MM b.f. County MM b.f. County MM b.f.

Baker 73 Grant 67 Josephine 21

Clackamas 3 Harney-Lake 186 Klamath 412

Crook 136 Hood River 1 Lane 2

Deschutes 142 Jackson 121 timatilla-Morrow 81

Douglas 89 Jefferson* 87 Union-Wallowa 116
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Constdertng the geographic areas for miliwork production

described in the last chapter, three of them accounted .also for most

of the pine lumber production: Medford with Kiamath, Jackson and

Josephine counties, Bend with Deschutes, Crook and Grant counties and

Pendleton with Union, Umatilla and Baker counties. There were some

25 mills identified in Oregon whose lumber production included pine.

Ten of them had an eight hour shift capacity exceeding 100Mb.f., while for

11 mills pine lumber constituted more than two-thirds of total output.

The largest mills were situated in or near the following towns: Bend,

Hines, Pendleton, Kinzua, Roseburg, Springfield and Grants Pass.

Looking at the distribution of pine users arranged by the

volume of pine lumber they consume we see that it has a "U" shape,

i.e., that clustering occurs at both ends.

Number of Number of
Pine-lumber inputs plants Pine-lumber inputs plants

(b.f.) (b.f.)

Under 20M 13 1MM - 9MM 12

20M - 99M 3 10MM and over 10

lOOM -999M 2

There is quite a wide range in the amount of pine used by

miliwork operators as shown above; it actually extends from one thousand

b.f. to seventy million b.f. Furthermore, the volume of pine lumber

input is not necessarily associated with the size of plant measured
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either in terms of labour force employed or In value of annual ship-

ments. Several of the fair size firms, employing 10 to 20 workers and

selling from $100,000 to $400,000 worth of miliwork products have been

found to use less than 1OM b.f. of pine luniber per year. It is possible

that these firms, unable to overcome the growing shortage of better

grades of pine, are gradually shifting over to other softwood species

or to hardwood.

The total volume of pine lumber used by miliwork manufacturers

included in the survey was nearly 300 million b.f. This does not seem

to be a large amount compared with an estimated 1.5 billion b.f. of

pine produced by the Oregon sawmills. This has been reflected in the

absence of the oligopsonistic conditions on the pine lumber market. A

similar conclusion has been reached by Bruce in his interesting study

on the competition in western lumber markets (6). Although his findings

refer to all western lumber, a rough parallel can be drawn here since

ponderosa pine lumber constitutes more than 20 per cent of all lumber

cut in the region.

It must be observed at this point that the note on the ab-

sence of oligopsonistic tendencies refers in a strict sense to a broad

pine market, both domestic and foreign. Considering the local, Oregon

market, the situation is somewhat different. Here we have 10 large

buyers purchasing as much as 83 per cent of the lumber sold locally.

Although it cannot be said that they control prices, they certainly
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are in a privileged position as far as obtaining adequate supply and

favourable terms of sale is concerned.

The most frequently purchased size of pine lumber was 6/4"

* Includes some 8/4"

The most popular grade was Factory and Shop No. 2. No speci-

fic differentiation patterns were noticed in this respect which could

be associated with some particular structural characteristic of the

industry. The general tendency of manufacturers to buy middle grade

Shop No. 2 was often explained as the one which was reasonably easy to

machine. Moulding accounted for 10 per cent of all purchases and there

were only 11 manufacturers who used this grade of pine lumber. It is

as shown in Table 4.4.

TABLE 4.4 PINE LUMBER INPUTS BY THICKNESS AND GRADE

Thickness Per cent Grade Per cent

4/4" 17 Factory &
shop 1

16

5/4" 34 Factory &
shop 2

44

6/411* 49 Factory &
shop3

20-
100

Moulding 10

Common 1

Selects 9

100
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more than twice as expensive as Factory and Shop 2 and, furthermore,

only 40 per cent of the original lumber is used in the finished pro-

duct.

The most popular combinations of thickness and grade were:

6/4" thick Factory and Shop 2 and 5/4" thick Factory and Shop 2; the

former accounted for 15 per cent and the latter for 13 per cent of

total purchases.

In addition to pine other softwood species were used as

material inputs too, but in much smaller quantities. Hemlock, fir,

Douglas-fir and Western red cedar were the species and altogether

accounted for some eight million b.f.; two large firms were the main

users of these species.

There were sixteen firms who used hardwood in addition to

softwood lumber; their total consumption of hardwood was about 200M

b.f. For one of them almost its entire lumber input consisted of

hardwood; the other fifteen used hardwood with varying proportions of

softwood species.

Twenty-one manufacturers also purchased materials other than

lumber; including plywood and various types of board. Several larger

firms stated that they were making their own plywood for captive con-

sumption; the majority, however, had to purchase these materials from

outside.
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The usual quantity of lumber purchased at one time was a

truck or partial car load averaging about 25M b.f. However, one manu-

facturer stated that he purchased four million b.f. at one time, while

for another the usual purchase was one million b.f. This seems to be

odd and probably due to a different interpretation of that particular

question from the other manufacturer. The pricing point most often

quoted was f.o.b. sawmill, i.e., purchasers were paying transportation

and insurance costs. Only four firms were found buying lumber on

f.o.b. miliwork plant basis.

It was interesting to note, that the overwhelming majority

of pine users had raw materials delivered by truck, although their

plants were located near or at the railway terminals. Only four firms

mentioned rail car deliveries. Although railway rates are generally

found lower than truck rates, these differences become relatively more

important for longer distances (6), thus miliwork manufacturers who

frequently are located close to lumber mills must have found truck

shipments faster and more convenient. This must be true particularly

for those firms who purchase lumber in small quantities.

Apart from softwood and hardwood, materials consumed during

the miliwork manufacturing process included softwood and hardwood ply-

wood, particleboard and hardboard. The total quantity of these inputs

amounted to three million square feet of equivalent 1" thickness. This

figure did not include the captive consumption of plywood by several

larger firms manufacturing that material in their own plants.

49 

"_ -I ~ ... I ••. ~ ... __ • ........ ~ .. ~~ __ ...... _ ......... ~ _" - __ .... _. .,... ... _ ~ • 4- '" ... ~
 

The usual quantity of lumber purchased at one time was a 

truck or partial car load averaging about 25M b.f. However, one manu­

facturer stated that he purchased four million b.f. at one time, while 

for another the usual purchase was one million b.f. This seems to be 

odd and probably due to a different interpretation of that particular 

question from the other manufacturer. The pricing point most often 

quoted was f.o.b. sawmill, i.e., purchasers were paying transportation 

and insurance costs. Only four firms were found buying lumber on 

f.o.b.	 millwork plant basis. 

It was interesting to note, that the overwhelming majority 

of pine users had raw materials delivered by truck, although their 

plants were located near or at the railway terminals. Only four firms 

mentioned rail car deliveries. Although railway rates are generally 

found lower than truck rates, these differences become relatively more 

important for longer distances (6), thus millwork manufacturers who 

frequently are located close to lumber mills must have found truck 

shipments faster and more convenient. This must be true particularly 

for those firms who purchase lumber in small quantities. 

Apart from softwood and hardwood, materials consumed during 

the millwork manufacturing process included softwood and hardwood ply­

wood, particleboard and hardboard. The total quantity of these inputs 
, 

amounted to three million square feet of equivalent 111 thickness. This 

figure did not include the captive consumption of plywood by several 

larger firms manufacturing that material in their own plants. 



4.3 Supply Situation

In general, pine-users were dissatisfied with the supply

situation. Pine lumber of better quality was very hard to get; a

substantial proportion of best grades, it was claimed, was being

shipped to large millwork plants in the Mid-West. They would also

like to see better and more consistent grading systems. On the other

hand, they were quite satisfied with the existing moisture require-

ments and thought that 6-10 moisture content in pine lumber is strin-

gent enough. Throughout the 1958-1967 decade the majority of millwork

producers had not recorded any significant change in the proportion of

pine to other input materials; six firms who noted the decrease in this

proportion were counter-balanced by six firms who experienced increases.

Since the value of sold output more than doubled over the decade and

only part of this increase could be attributed to rising prices, it

may be concluded that the use of pine lumber measured in either volume

terms or constant dollars has increased during the 1958-1967 years.

Lumber is a bulky commodity and transportation costs play an

important part in any analysis of market behaviour. No special study

of transportation costs for Oregon pine lumber was carried out, but

for the purpose of this analysis we can apply, with little modifi-

cation, some of the findings of Richard W. Bruce in his study of the

optimal distribution patterns for western softwood lumber (6). Since

Oregon is the leading state, as far as the production of ponderosa
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pine is concerned and the species is second in importance of all

lumber cut in the state, most of the key observations made in that

study will apply to pine lumber equally well.

According to Bruce the Oregon demand subregions (Portland,

Eugene, Kiamath Falls, Bend, Baker and Medford) had one of the lowest

average transportation cost per thousand b.f. of lumber purchased from

outside; the cost was below $10. Actually, of the three demand points

which enjoyed the lowest transportation costs (below $6 per thousand

b.f.) two were in Oregon, Portland and Eugene. In other words, con-

sidering the present capacity and the distribution patterns of the

softwood market, buyers who were situated near those points enjoyed

considerable cost advantage over buyers from such distant points as

New York, for example. Notwithstanding this advantage about 45 per

cent of Oregon lumber went to the Lake States and North East, close

to 40 per cent was marketed in the West (mainly in California and

locally) and the rest was sold on other markets and exported. These

figures are compatible with the distribution of pine shipments in-

cluding "factory and shop" grades available from the Western Wood

Products Association (36). The main reason that almost half of the

Oregon. softwood lumber, including pine still goes East is that the

local and Western markets, in spite of enjoying the transportation

cost advantage have not yet grown large enough to absorb all the

lumber produced in local areas.
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4.4 MarketIng Profile

Marketing patterns are traditionally determined by the

dynamic processes of production and consumption. In the case of

bulky commodities it seems reasonable to assume that these patterns

might also be influenced by the fluctuations in freight rates. In

previous sections we have considered some of these aspects, such as

the structural and operational changes øf the industry responding to

the variation in market forces. In this section we shall discuss

the possible effect of the consumption demand and mention briefly

the freight rates within the context of the already quoted Bruce's

study (6).

Earlier in this study, it was observed that the miliwork

industry in the West had experienced considerable gains in value

of marketed outputs as compared with other regions in the country.

During recent years it has moved to a leading position in this res-

pect, accounting for as much as one-third of total sales. It would

be interesting to discover whether similar changes have occurred in

the ponderosa pine lumber input flows into the industry.

From the visual inspection of Appendix Table 7, it can be

noted that the Western miliwork plants consume most of all (except

one) Moulding grades and are important users of at least one-half

of the Factoyand Shop grades. Oregon is a relatively heavy consumer

of 4/4 #1 Shop and 5/4 #1, 2 and 3 Shop grades. The importance of
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the Western market to the inland ponderosa pine sawmills is even more

pronounced; more than 50 per cent of total shipments of 12 out of 17

grades goes West (Table 8). Oregon is a leading consumer in eight

grades.

Considering all grades about 40 per cent of pine lumber in

1966 was sold in the Western market, 38 per cent in North Central, 19

per cent in the South and only five per cent in the North East market.

In 1967 out of some 700 million board feet of pine lumber, 400 million

or 57 per cent went West. California and Oregon figured as two states

of prominent importance as the users of that lumber.

It may be argued within certain reason, that in addition to

other factors it must have been freight rates which were the contri-

buting factor in this westward shift. But if so, it should be remem-

bered that the transportation is not a new problem, that it existed

for a long time and was a cost component on the supply side also at

the time when most of the pine lumber was going East. The change in

the direction of this main input flow into miliwork industry then must

have been precipitated by market forces other than freight rates. This

seems to be a more plausible assumption supported by the field survey

findings. The miliwork industry, the main user of ponderosa pine

lumber, appears to be significantly more supply oriented than it has

ever been.

Richard Bruce in discussing the importance and the effects
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of the changes in transportation rates, as compared with the production

and consumption, on the optimal (lumber) distribution patterns regards

them as marginal:

"By most standards, such changes would probably be judged

as nominal. Certainly the net change in the competitive environment

of the western lumber industry as a result of the 1967 freight rate

increase was relatively small. The one clear effect of the rate in-

crease was an average increase of $O.45/M board feet in the cost of

shipping lumber by rail." (6, p. 22).

If the influence of the changes in freight rates on marketing

patterns is rather limited then the question arises what other factors

on the supply side are of importance? Some light on this problem is

thrown by the way the surveyed millwork firms described their contact

with suppliers of pine lumber. Eighty per cent of the respondents

specified that they preferred to maintain a personal contact with

their suppliers; only one producer replied that in his relations with

lumber mills he relied on advertising. It was quite evident that the

millwork manufacturers paid a great deal of attention to the question

of supply and were in a more intimate contact with the supply sources

than otherwise provided for by the traditionally established marketing

patterns.

Furthermore, although lumber used by miliwork manufacturers

lacked the degree of product differentiation normally characteristic
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of the competitive market, yet loyalties have been established and

some buyers may have viewed lumber delivered by some sellers as more

valuable than that of other sellers in the sense that they could count

on deliveries in times of shortages. This market characteristic was

of particular importance in the specific case where the materials input

market was the 'sellers' market.

Thus, it does not appear that the marketing profile for the

ponderosa pine lumber, the major input into the miliwork industry, was

clearly defined; it was influenced to some degree, though, by factors

on the supply side.
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5.1 Labour Input

When discussing factors influencing selection of plant sites

(Chapter 3) labour was mentioned in third place, behind raw materials

and transportation; yet, when manufacturers were asked whether labour

presented any problem, almost one half of them answered affirmatively.

This parodoxical situation arose probably from the fact that although

a given area might meet the necessary conditions as a good potential

labour pooi, the harmonious development of labour-management relation-

ship depends on many complex factors, quite a few of them being of in-

tangible, non-economic character.

The distribution of firms by size of labour force either

having or not having labour problem is presented below:

TABLE 5.1 FIRMS WITH LABOUR PROBLEM AND UNION CONTRACT BY SIZE

Firm size Firms with Firms with no
Union Contract

(workers) Labour Problem Labour Problem Union Open Closed

Less than

CHAPTER 5. INPUT MARKETS: LABOUR AND CAPITAL

56

5

5-29
30 and more

3

4

11

6

11

4

1

4

4

6

9

12

1

56 

CHAPTER 5. INPUT MARKETS: LABOUR AND CAPITAL 

5.1 Labour Input 

When discussing factors influencing selection of plant sites 

(Chapter 3) labour was mentioned in third place, behind raw materials 

and transportation; yet, when manufacturers were asked whether labour 

presented any problem, almost one half of them answered affirmatively. 

This paradoxical situation arose probably from the fact that although 

a given area might meet the necessary conditions as a good potential 

labour pool, the harmonious development of labour-management relation­

ship depends on many complex factors, quite a few of them being of in­

tangible~ non-economic character. 

The distribution of firms by size of labour force either 

having or not having labour problem is presented below: 
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Union ContractFirm size 
(workers ) 

Firms with 
Labour Problem 

Firms with no 
Labour Problem Union Open Closed 

Less than 
5 3 6 1 6 1 

5 - 29 4 11 4 9 

30 and more 11 4 4 12 
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It seems that the tnctdence of labour problem varies pro-

portionately to the number of production workers. Large firms had more

complaints about labour than either the medium or the small ones. To

a certain extent this could be expected from the simple law of averages.

More interesting, however, would be a relationship between the type of

union contract and labour problem. No such relationship has been ob-

served; firms with unionized labour were evenly divided into the two

categories 'with' and 'without' problem. Among the firms with non-union

labour the division was slightly in favour of those 'without' problem;

54 percent of firms were counted in the latter category, while 46 per

cent registered some complaints.

The non-union workers earned lower wages; their average wage

rate was $2.91 per hour, as compared with $3.46 received by union

workers. Whether this difference was compatible with similar difference

in labour's share in value of output sold will be discussed later on.

Meanwhile let us have a closer look at the association between

wage rate and the occurrence of a labour problem:

TABLE 5.2 WAGE RATE AND LABOUR PROBLEM

Rate $/hr. Firms

A - Firms with labour problem.

B - Firms without labour problem.

A B

1.50-2.49 4 2

2.50-3.49 11 11

3.50-4.50 3 7

57 

It seems that the incidence of labour problem varies pro­

portionately to the number of production workers. Large firms had more 

complaints about labour than either the medium 9r the small ones. To 

a certain extent this could be expected from the simple law of averages. 

More interesting, however, would be a relationship between the type of 

union contract and labour problem. No such relationship has been ob­

served; firms with unionized labour were evenly divided into the two 

categories 'with' and 'without' problem. Among the firms with non-union 

labour the division was slightly in favour of those 'without' problem; 

54 percent of firms were counted in the latter category, while 46 per 

cent registered some complaints. 

The non-union workers earned lower wages; their average wage 

rate was $2.91 per hour, as compared with $3.46 received by union 

workers. Whether this difference was compatible with similar difference 

in labour's share in value of output sold will be discussed later on. 

Meanwhile let us have a closer look at the association between 

wage rate and the occurrence of a labour problem: 

TABLE 5.2 WAGE RATE AND LABOUR PROBLEM 

Rate $/hr. Firms 
A- B-

1.50-2.49 4 2 
2.50-3.49 11 11 
3.50-4.50 3 7 

A - Firms with labour problem. 
a - Firms without labour problem. 



58

It would appear that the manufacturers paying relatively low

wages (below $2.50 per hour) complained about labour more often than

those who paid relatively high wages (above $3.50 per hour). Those in

the middle were equally divided into two groups. While the above re-

lationship may be indicative to certain extent of a general tendency

for labour problems to decrease with an Increase in wage rate, it is by

no means the sole explanatory factor. Local conditions, such as type

of labour available, existence of labour intensive industries in the

vicinity and the local wage level, are also reflected in the frequency

of complaints about labour.

The most frequently quoted single reason for dissatisfaction

with labour situation was the difficulty of "getting good workers".

Seventy-five per cent of manufacturers claimed that it was extremely

difficult to hire an experienced worker at the prevailing market rate.

The second most frequent reason was a high rate of turnover; 13 per

cent of manufacturers stated that the hired workers did not show much

interest in keeping steady jObs and that the rate of turnover was

quite high. Only six per cent of firms experienced strikes and another

six per cent had trouble in keeping common labourers.

To check how firm are the grounds on which the above state-

ments were made average hourly earnings were calculated separately for

the "complaining" and "not complaining" groups of manufacturers. The

averages were $2.90 and $3.24 respectively. The former rate was
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found to be appreciably lower than $3.22 for the total manufacturing

sector in Oregon (34). It was also lower than comparable rates for

such industries as Food Products, Veneer and Plywood, Logging and

Sawmilling and Paper and Allied Products. On the other hand the rate

paid by manufacturers who did not complain about labour situation was

higher than the average for manufacturing sector and also higher than

for veneer and plywood, other wood products, furniture and fixtures

and food products industries. Thus, It may be said that wise is the

manager who "creams" the local labour market by offering a rate

slightly above the 'prevailing' rate because he is likely to avoid the

recurring labour headaches. A number of pine-users both of small and

large size were found to be wise in this respect.

More light is thrown on the labour problem by the respondents'

reaction to the question on employee training program. Seventeen pro-

ducers stated that to train adequately more than three quarters of

their labour force would require a period of time longer than one year.

There was not a single employer who would believe that 75 per cent of

his employees could be trained in a period shorter than one month;

however, three manufacturers stated that one half of their labour could

be satisfactorily trained in such a short time. The manufacturers'

assessment of labour training program is tabulated below.
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TABLE 5.3 ASSESSMENT OF LABOUR TRAINING PROGRAM BY MILLWORK MANIWAC-
TURERS

(Per cent of labour force: in training)

Up to 25 26-50 51-75 76-100
Length
of training period: Respondents

Less than 1 month

im - 12 months

More than 12 months

It is interesting to note that out of fourteen firms with a

pessimistic view who declared that to train satisfactorily all their

employees it would take more than one year, eleven were in the "less

than 10 workers" class and three in the "10 to 20 workers" class.

Apparently small shop owners took some pride in their occupation and

considered the miliwork artisan skill could not be acquired in a very

short period of time. On the other hand, larger companies tended to be

more optimistic with regard to training period, probably because work-

ers they employed had simpler operations to perform.

Seasonality pattern which is usually marked in other forest

industries (logging, sawmills) was not noticed in the miliwork industry.

Most firms kept employment level steady throughout the year. However,

few large firms showed some variation because of hiring students during

suner vacation months.

The majority of miliwork workers were men, but there was a

number of firms which also employed women in significant proportion.

9 3 1

3 6 4 10

6 4 2 17
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The reasons given for continuation of this practice were numerous: male

labour was in short supply; women could handle relatively light material

better than men; they were also paid lower wages than men.

There were significant differences In wage rates as between

the geographic areas described earlier. Portland-Salem and Medford-

Kiamath Falls areas reported the highest average wage rates with $3.21

and $3.14 per hour, respectively. In Pendleton-Baker and Eugene-

Springfield areas rates were $2.95 and $2.90. The lowest rate of $2.86

per hour was noted in the Bend-Madras area. The difference between the

highest and the lowest rates was 35, or 12 per cent.

5.2 Capital Input

The concept of capital is difficult to describe and it eludes

precise definition. For the purpose of this study, however, it is not

as important to decide which Of the numerous interpretations is the best,

as to be able to distinguish between the various concepts. Consequently,

capital is regarded here as an input which has entered into a production

unit in the past and remained partly or wholly intact until the current

period (2). Thus all machinery, equipment and inventories of products

manufactured during the current production period and unsold or simply

accumulated from previous periods are considered as capital.

Usually statistics on capital are notoriously difficult to

collect and fragmentary, as a rule. Information on capital requirements
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of pine-users is no exception. Nevertheless, it gives a rough indica-

tion of how and to what degree capital is associated with some struc-

tural characteristics of the industry and It provides also an insight

on the entry conditions. These are Illustrated in Table 5.4 and Chart

5.1.

TABLE 5.4 DISTRIBUTION OF PINE-USERS BY CAPITAL REQUIREMENTS AND SIZE
OF WORK FORCE, 1967.

Work
force

100
(number)

Capital Less than and
over

Both the table and the chart indicate a positive association

between capital requirements and size of firm expressed in number of

workers. There seem to be also the tendency of firms to cluster around

the 101 - 500 capital requirements class interval. This might have been

caused partly by the respondents' tendency to report round figures, but

otherwise is indicative 0f financial hurdles that expanding firms have

to overcome. The latter is well illustrated by approximately normal

distribution of firms (all sizes) within a broad interval of capital

requirements from $101,000 to $500,000.

2

2

6

requirements ($000's) 10 10-29 30-49 50-99

Less than 24 5 1

24- 50 3

51- 100 2 4
101 - 500 2 6 4

501 - 1 ,000 1
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To check the relationship between capital requirements and

number of workers on one hand and value of shipments on the other, two

simple regression equations were run through a computer. Both yielded

high (squared) correlation coefficients CR2 = 0.77 for the number of

workers and R2 = 0.81 for the value of shipments) and fitted the data

reasonably well. The curvilinear approximation of the trend (Cr) in-

dicated on Chart 5.1 is due to the use of the semi-log scale for capital

requirements.

Further inspection of capital requirements data revealed

strong association between the value of machinery and equipment and the

type of manufactured product. Firms producing mouldings required, as

a rule, expensive machines and thus were faced with heavier capital

outlays compared with other products manufacturing firms.

Considering inventories of finished products, the situation

was "tight" as one manager observed; generally firms carried a low in-

ventory. Most of the small firms did not carry any stock; they were

manufacturing strictly "for orders". On the other hand, the large and

medium firms carried sizeable inventory, as shown in Table 5.5.

One half of the firms carried sufficient inventory to last

them one month; the other half was divided equally between those with

a shorter period (one or. two weeks) and longer period (two months). By

far the most important lumber specie held in inventory was pine. A

number of firms preferred to keep inventory in partly cut-up or ripped
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ventory. Most of the small firms did not carry any stock; they were 

manufacturing strictly "for orders". On. the other hand, the large and 

medium firms carried sizeable inventory, as shown in Table 5.5. 

One half of the fi,nns carried sufficfent inventory to last 

them one month; the other half was divided equally between those with 

a shorter period (one or· two weeks) and longer period (two months). By 

far the most important lumber specie held in inventory was pine. A 

number of firms preferred to keep inventory in partly cut-up or ripped 



lumber so they could adapt it to the desired order without much waste.

As observed earlier in this section capital requirements are

indicative of the conditions of entry into business. From the perusal

of available data it looks relatively easy for a marginal firm (less

than ten workers) to enter the miliwork industry. Actually, according

to the opinion expressed by some managers, one self-employed man could

easily start a miliwork shop with a few thousand dollars. But these

firms are usually short-lived and even small fluctuations in input or

output prices are likely to drive them out of business. For an in-

vestor who would seriously consider his chances of survival and future

growth the entry barrier would be within the $101,000 - 500,000 range.

Total capital requirements came to about 32 million dollars.

This figure represents also Investment demand for input industries such

as pine sawmills and miliwork machinery and equipment industries.

5.3 Trends in Demand for InDuts

With regard to material inputs only current statistics were
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TABLE 5.5 PINE.-USERS BY SIZE OF WORK FORCE AND INVENTORIES

Work

inventories°" Less than
(N.b.f.) 10 10-29 30-49 5O99 100 and over

Below 100 3 5 .. 1

100-999 .. 2 1 2 1

1,000 and over .. .. 3 1 7
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collected during this study. No attempt was made to gather information

concerning past usage of lumber and other inputs. Consequently, not

much can be said about the trend in using pine lumber in miliwork from

the direct analysis of a historical time series. However, certain as-

sumptions about future developments in the demand of the millwork in-

dustry for pine input can be made using indirect information.

TABLE 5.6 CHANGES IN PLANT SIZE: 1958, 1963 AND 1967

Plants Production Workers Annual Sales ($000's)

Year (number) (total) (per plant) (total) (per plant)

That the pine-using miliwork industry experienced a healthy

rate of growth in the last decade is evident from the above table. The

number of plants and the average size of plant measured in production

workers and annual sales increased by roughly 50 per cent each. The

total number of production workers and the total annual sales more

than doubled over the same period. This growth was accompanied by an

important structural change: small plants (with annual sales below

$50,000) declined, while large plants (with annual sales of one mil-

lion dollars or more) showed a steady increase (Appendix Table 2).

This trend can be read also from an increase of the average plant size

measured in production workers and annual sales.

1958 27 1,339 50 25,034 927

1963 37 2,002 54 38,280 1,035

1967 41 2,857 70 57,755 1 ,409
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Only a small part of this growth in value of sold output could

be attributed to the increase in prices which. was moderate; thus it can

be assumed that the growth in real output was considerable. Assuming

further that there was no significant change in input-output coef-

ficients, quite a reasonable assumption in this case, it can be said

that inputs must have grown substantially, too. Recollecting from pre-

vious findings (Section 4.3) that the proportion of pine lumber to other

material inputs remained basically the same, the logical conclusion is

that the consumption of pine lumber in the millwork industry must have

increased over the 1958-1967 decade, though perhaps not at such a high

rate as the value of sold output.

Information on capital input was not available from the field

survey. The best that could be done was to use the Bureau of the Census

statistics, though they included both pine-users and non-pine-users.

According to this source between 1954 and 1963 years the new capital

expenditures per miliwork plant in Oregon increased from 4.7 thousand

dollars to 8.1 thousand dollars or almost doubled. This was the second

highest increase, after New Mexico, of all the western states. Judging

from the data on capital requirements and share of capital in the value

of marketed output (next section) it appears that this increasing trend

continued past 1963.

5.4 Factors' Shares In Output

It is not possible to show in an exact manner how labour and
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capital share in output of pine using miliwork industry. However, some

idea of what these shares are may be derived indirectly by inspecting

labour to output and capital to output ratios for a group of millwork

and related industries.

SOURCE: Annual Survey of Manufacturers, 1966, U.S. Bureau of the Census.

Before arriving at hasty conclusions some caution is necessary,

since the figures in the above table refer to groups of industries which

are, as a rule, broader than a single industry such as miliwork. Further-

more, 'capital' includes only new capital expenditures, thus it is con-

siderably smaller in absolute terms than 'capital requirements' discussed

earlier. However, since we are interested in a relative comparison only,

it can be assumed that the ratios are indicative also of factor shares

within the pine-using millwork industry.

It is clear from the above table that the miliwork group is

relatively more labour intensive than the other groups; this is evident

TABLE 5.7 LABOUR AND CAPITAL SHARES IN VALUE
DUSTRY GROUPS. OREGON, 1966.

Labour to Labour to

OF OUTPUT.

Ratios

SELECTED IN-

Materials toCapital to
Industry group Capital Shipments jet Shipments

Miliwork and Related
Products 8.822 .1395 .0251 .5918

Meat Products 5.320 .0694 .0130 .8555

Sawmills and Planning
Mills 5.035 .2211 .0439 .5932

Nonferrous Foundries 2.337 .2464 .1054 .5110
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from the high labour to capital ratio and also from the low capital to

shipments ratio. The Nonferrous Foundries, as could be expected, is the

least labour-intensive and most capital-intensive group. Another feature

of interest is the materials to shipments ratio. It indicates the re-

lative importance of material input in each group: assuming that other

intermediate inputs are small.

A more rigorous treatment of labour intensity in each of the

mentioned industrial groups would require analysis of their respective

production to determine relative factor shares. However, this would be

a major undertaking in itself requiring a separate survey.

To what extent the above analysis of labour-intensiveness

applies to the pine-using miliwork industry is difficult to say with

certainty. From the evidence presented so far and also judging by

feelings of some manufacturers, It seems that the industry is labour-

intensive, but the capital share in output is slowly growing with the

changing industrial structure.
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CHAPTER 6. PRODUCTION AND DEMAND FOR OUTPUT

6,1 Characteristics of Miliwork Production

In countries which elect to implement a theoretical program

for economic development, planners have a rare opportunity to test

empirically their theoretical considerations. Thus, in choosing be-

tween more or less capital-intensive production they are likely to be

governed by the length of time horizon: a more capital-intensive

technique will be selected for a longer time period, because it

will yield relatively smaller current output than the less capital-

intensive method, it will have larger surplus and higher rate of

growth in the future (27). In a competitive industry, such as mill-

work, an intelligent entrepreneur motivated partly by experience,

partly by intuition but most of all by his desire to increase profits,

will trod very likely the same developmental path. He will be limited

in his choice of a more capital-intensive production method by technical

characteristics of the production function, assuming given availability

of financial means.

The miliwork production process does not lend itself easily

to mechanization, and innovation as indicated by a rather slow-rising

trend in capital/output ratio. However, the technology made some in-

roads into the industry. When new machinery replaced a worn out one,
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it was usually capable of performing more complicated and faster

operations. When additional or replacement motors were installed,

they usually were more powerful and consumed more electricity. Changes

pointing in the same direction were also noticed in the structure of

the industry (increasing plant size and movement towards integration).

Similar changes were observed also in the composition of out-

put between 1958 and 1967. Among those firms who produced mouldings

throughout the decade one-third increased production; there were also

two new entrants in that field.-1 Furthermore, six firms started pro-

duction of custom miliwork rather than standard products such as

window and door frames. All these firms expanded their output con-

siderably.

Among manufacturers who continued to produce mainly window

and door frames, five reduced this production while two increased it.

Likewise, among cabinet manufacturers two noted decreases in the pro-

portion of this product, but on the other hand there were five new

entrants.

Generally speaking, it appears that two quite different

trends could be discerned in the composition of millwork output. One

was towards products requiring relatively more capital inputs, as

Production of rnouldings requires more intricate and expensive
machinery.
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discussed above; the other towards component blanks, which could be

easily adapted to the vagaries of demand. However, the common feature

in both cases was the tendency on the part of manufacturers to reduce

labour input. Some 0f them were quite emphatic in stressing the fact

that products with a large labour component as a rule brought least

returns.

The tendency towards less labour-intensive methods of pro-

duction could have been more pronounced but for the difficulties in

financing such change over. The prevailing market rate of interest

(up to 8%) was found too high for a number of would-be investors in

labour-saving equipment.Z1'

The above described trends indicate the understandable de-

sire on the part of producers to maximize their profits; yet it is

significant that their action has been directed towards minimizing

costs rather than trying to increase their gross receipts. The latter

could take several forms such as more intensive advertising, seeking

new products and generally to conduct a more aggressive and imaginative

marketing campaign. The absence of such efforts was clearly manifested,

among other things, by the fact that only five firms mentioned their

interest in new products and considered this attitude an important

factor in increasing their sales.

This opinion was expressed by several respondents in personal
interviews.
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When asked what percentage of their business consisted of

custom or architectural work, nine manufacturers disclosed that their

entire output was of such kind, three produced between 50 to 90 per

cent of custom work and for two the percentage was less than ten. None

of these 14 firms were the large ones, five were of 'medium' ($l00-499

thousand) class while the remaining nirwere small (below $100 thousand).

Seven of these were in millwork business for more than 15 years. It

might be suspected, then, that one of the factors associated with the

survival of a small miliwork firm could be catering for special

markets.

There was not any specific pattern noticed in residue utili-

zation. Most of the firms simply burned it. Seven firms, all but one

being large, apparently found the volume of work large enough to turn

it into by-products such as chips and oresto-logs. Two used it as a

fuel, while 12 others sold it either for bedding or fuel.

To better appreciate the extent of the production activities

carried out within the miliwork industry and at the same time to have

a more complete picture of the competitive forces acting on the pro-

duct market, the relative market shares (percentage value shipments)

have been calculated for some selected major products (Table 6.1).

73 

~ .....~" ... "-"" ...-<-,,_. _ ...-~ ..... ~ -~-"", ..._ ......:.. ....._:...:_-~~~._,~--,--~_.........._..
 

When asked what percentage of their business consisted of 

custom or archi tectural work , nine manufacturers disclosed that their 

entire output was of such kind, three produced between 50 to 90 per 

cent of custom work and for two the percentage was less than ten. None 

of these 14 firms were the large ones, five were of Imedium l ($lOO-499 

thousand) class while the remaining nine were small (below $100 thousand). 

Seven of these were in millwork business for more than 15 years. It 

might be suspected, then, that one of the factors associated with the 

survival of a small millwork firm could be catering for special 

markets. 

There was not any specific pattern noticed in residue utili­

zation. Most of the firms simply burned it. Seven firms, all but one 

being large, apparently found the volume of work large enough to turn 

it into by-products such as chips and presto-logs. Two used it as a 

fuel, while 12 others sold it either for bedding or fuel. 

To better appreciate the extent of the production activities 

carried out within the millwork industry and at the same time to have 

a more complete picture of the competitive forces acting on the pro­

duct market, the relative market shares (percentage value shipments) 

have been calculated for some selected major products (Table 6.1). 



Product Group

TABLE 6.1 MARKET SHARES OF SELECTED MILLWORK PRODUCTS
BY INDUSTRY OF ORIGIN

Miliwork Industry

0-
/0

Other Industry *

74

Window units 99 -

Sash 97 -

Window and door frames 87 Sawmills & planing mills

Doors, wood 94 Veneer and plywood

Finished wood mouldings 79 Sawmills & planing mills

Cabinet work 96

Other miliwork products 98

* Chief industry producing most of the remaining share of the market.

SOURCE: 1963 Census of Manufacturers, U.S. Dept. of Commerce.

The above figures indicate that more than a fifth of the

total mouldings production is carried out outside the miliwork indus-

try itself. To a certain extent this is also true of the window and

door frames. Therefore, it can be surmised, though in a rather loose

fashion, that in order for the control of the market of these millwork

products to reach a relatively high degree, both concentration and a

vertical integration movement would have to occur simultaneously. Such

movements have been discerned in the pine using miliwork industry in

Oregon, but they have not reached, it seems, the proportion that would

disrupt the basicially competitive structure of the product market.
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6.2 Product Market

Meanwhile, noteworthy changes also have occurred in the

flow of miliwork products for the whole country, (Census of Manufac-

turers, U.S. Dept. of Commerce, 1963, Tables 3 and 5). Between 1958

and 1963 the following products declined both in value and quantity:

wood sash (24312-11 and 24312-13), glazed sash (24312-15) and wood

screen doors (24315-71). On the other hand, hollow and solid core

doors (24314-31, 24314-33, 24314-30 and 24314-43) and garage doors

(24315-61) showed considerable increases in total value and quantity.

Changes occurred also in unit values of a number of miliwork products.

Window units and some type of doors, including Douglas fir and pine

doors, registered sizeable increases; other types including garage and

screen doors, decreased in unit values. The latter phenomenon is

interesting; it could have been caused by lower prices and, possibly,

quality. A plausible assumption could be made that the sharp competi-

tion in these products (with steel and aluminum) took the form of price

manipulation rather than product differentiation. This, at first sight

seems to be in conflict with findings concerning the elasticity of

derived demand (see Section 8.1). However, if we admit the possibility

that part of total sales of garage and screen doors is conducted through

the retail outlets and thus reaches final consumer (home owner), the

demand for these products may be price responsive.

Shipments of millwork products in Oregon illustrated below
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indicate rather moderate changes between 1958 and 1963. The only de-

crease occurred in wood doors (of panel and flush type).

e estimated values

* Oregon's ranking among the states in terms of value of 1963 shipments.

SOURCE: Census of Manufacturers, U.S. Dept. of Comerce, 1963.

It is worth noting the ranking of Oregon State in terms of

output sold. In mouldings Oregon was second (behind California), in

window and door frames third (after California and Washington), while

in window units, only four states, California, Wisconsin, Washington

and Texas were ahead.

From the opinions expressed by pine-users and from the

articles which appeared in various forestry journals and magazines,

one can form a broad picture of miliwork production and output and

the significant trends in these activities. Most miliwork producers

TABLE 6.2 CHANGES IN SHIPMENTS OF
PRODUCTS IN OREGON,

Shipments

SELECTED MILLWORI(
1963 AND 1958

Oregon's
Product 1963 1958 1958/1963 Change Rank *

($ millions) %

Wood window units 4.6 N/A N/A 7

Window and door frames 9°e 7°e N/A 3

Wood doors 13.9 15.7 -11.5 5

Wood inouldings 23.6 22.2 6.3 2

Cabinet work 2°e °5e N/A 17
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Wood window units 4.6 N/A N/A 7 

Window and door frames 9.0 7.0 N/A 3 e e 

Wood doors 13~9 15.7 -11 .5 5 

Wood mouldings 23.6 22.2 6.3 2 

Cabinet work 2.0 O.Se N/A 17 e 

e estimated values 
* Oregonls ranking among the states in terms of value of lQ63 shipments. 
SOURCE: Census of Manufacturers, U.S. Depto of Commerce, 1963. 

It is worth noting the ranking of Oregon State in terms of 

output sold. In mouldings Oregon was second (behind California), in 

window and door frames third (after California and l~ashington), while 

in window units, only four states, California, Wisconsin, Washington 

and Texas were ahead. 

From the opinions expressed by pine-users and from the 

articles which appeared in various forestry journals and magazines, 

one can form a broad picture of millwork production and output and 

the significant trends in these activities. Most millwork producers 
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agree that the practice of cutting to finished size in the producing

area (cut-stock) and the use of finger-joint material are the two im-

portant characteristics of the industry today. The former has been

increasing for the last several years, particularly in the Douglas fir

and ponderosa pine areas. Several large mills added cut-stock divi-

sions, while quite a few small plants sprang up close to the supply

centers. Although cut-stock practices have obvious advantages, they

also have some problems, particularly with cost control, in view of

the fluctuating material prices. Thus it requires an efficient

management and closely cost-controlled production process for a plant

to show a profit. Quite often, it will pay a large mill which is

situated at a fair distance from the supply source, to buy cut-stock

material at the source rather than lumber, if the mill labour costs

are closely comparable.

The trend towards a more intensive use of finger-joint items

is another important characteristic of the industry. It originated

some years ago at the time when improved wood glues were introduced

and it has been making steady progress since then (20). Some miliwork

producers estimate that as much as 60 to 70 per cent of their total

sales consist 0f finger-joint items.

In a sense, it may be said that finger-jointing has been

necessitated by a growing scarcity of 'select' and 'clear' grades of

lumber on the one hand and the perennial problem of accumulation of
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short lengths by mills on the other. It permits much better utiliza-

tion of lumber, reduces costs of inventories and allows for a more

flexible sales policy. Frequently, when combined with wood treatment,

it cuts down considerably the 'on-the-job' labour costs, as in the

case of finger-jointed and prime-coated jambs, which are very much in

demand by industrial users. Also, the jobbers and wholesalers prefer

dealing in such items because of their fast turnover compared with

relatively low moving solid lumber.

6.3 Geographic Location and Conditions in Output Markets

The nearly sixty million dollars worth of shipments of mill-

work products in 1967 were distributed as shown below.

TABLE 6.3 OUTPUT MARKETS BY SIZE OF PLANTS (SHIPMENTS) 1967

Plants with National West* North South Oreqon Lake North
Shi ments Markets, East States Central

000 s (I milliOn) C per cent of national market )

less 100 .7 15 84 - 1

100 -999 4.3 17 12 2 48 18 3

1 ,000 and

more 53.9 25 23 18 12 15 7

* Excluding Oregon

SOURCE: Special Survey, 1968.

All plants 58.9 25 22 16 15 15 7
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The importance of the western and local (in-state) markets

to the Oregon millwork industry is quite evident from Table 6.3. The

western market (including Oregon) accounts for 40 per cent of the total

value of shipments from all size plants. To a dozen or so of smaller

mills the local market is more often than not, the only one that keeps

them in operation. Medium-sized mills sell almost half of their output

in-state and two-thirds in the three western states: California, Oregon

and Washington. It is the large mills which send an appreciable part

of their output to the Northeast, Lake States and Southern markets.

This "back east" or, more precisely, South-East flow can be attributed

mostly to the plants which were originally set up in the West by large

eastern mills during the process of adaptation to changing supply con-

ditions.

We have seen earlier that the production of output of the

Oregon miliwork industry is concentrated in a relatively few large

firms. However, this output, when marketed, represents only about

five per cent of the total national miliwork output. This representa-

tion varies from product to product (Table 6.2); in wood mouldings it

is strong, in cabinetry it is weak. But even if we consider various

product sub-markets, it is doubtful that any single firm or few firms

exercise control over price or quantity of output. Furthermore, there

seems to belittle product differentiation in the industry. This speci-

fic characteristic acts as a deterrent for the tendencies towards

market control and, possibly, collusive practices to develop to any

marked degree.
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Collusive behaviour can take specific forms such as price

leadership. In this respect no such action was detected among the

pine users. Almost 90 per cent of them quoted the similar percentage

and length of discount period; about ten per cent

offered the same dtscount rate but over a longer period. Whether

there were concealed price concessions it could not, of course, be

ascertained, but it is doubtful that such practices existed, since

they could be detected through price movements. Most of the miliwork

producers simply took prices as "given", over which they did not

exercise control. In any case they did not seem particularly con-

cerned with this aspect of the market. Only ten per cent of them used

salesmen in order to reach customers. Fifteen per cent of the pro-

ducers used advertising, mainly in trade journals, while most preferred

personal contact with customers.

Wholesalers and jobbers were of secondary importance in

marketing miliwork output. Some large firms tended to rely on salesmen

but most of the producers preferred direct sales to final users through

personal contact. In this respect they behaved intuitively in accor-

dance with the economic theory: direct appeal to final consumers is

more effective, in cases of products with low elasticity of demand,

than price manipulation. Such an attitude, which was also evident in

their lukewarm interest in intensive advertising, was necessitated

mainly by the lack of product differentiation. On the other hand,

there was a growing realization, that collective advertising stressing
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the advantages of miliwork products made of wood as against aluminum

or plastic was more likely to pay off in the increased product sales.

Transportation costs are generally regarded as a major

portion of distribution costs of wood products. The latter, it is

estimated, represents about two-thirds of the total costs of lumber

for example (29). This proportion would be somewhat smaller for

miliwork products, since labour costs component per unit of output is

appreciably higher than for lumber. Therefore, when considering the

market structure for millwork products, the problem of transportation

although still of some importance, is not as crucial as for logs or

lumber. To illustrate it with an example, most of the highest grade

(and most expensive) of local pine lumber is shipped to eastern mill-

work plants in spite of the relatively high freight rates.

Some railway rates to selected destinations are shown below,

to illustrate the differences between miliwork products and lumber.

TABLE 6.4 LUMBER AND MILLWORK RAILWAY RATES
(CENTS PER 100 POUNDS)
SELECTED DESTINATIONS

Destination Lumber Miliwork Difference* Lumber Miliwork Difference*

(from Bend) (from Kiamath Falls)

Minneapolis 119 140 17.6 119 140 17.6

El Paso 130 133 2.3 122 138 13.1

Chicago 135 156 15.5 135 156 15.5

Jersey City 144 162 12.5 144 162 12.5

*Millwork over lumber, in per cent.

SOURCE: International Transport, Inc. MF-ICC 410.
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The miliwork rates from Kiamath Falls are on average 14.7 percent higher

than lumber rates. The rates from Bend fifer by the same percentage

except to El Paso where the difference is very small. Whether or not

the differences are of importance, depends on the value ratio per unit

of weight and the profit mark-up of the concerned products. There is

no data available on the latter and the statistics on the relative unit

values are difficult to compile on account of the variety of products

involved. On the whole, however, it does not seem that the difference

in rates is important in this case.

The question of transportation was discussed in Sections 3.1

and 4.3. It was shown then that its importance in relation to the

location advantages has decreased with time. In any case, judging from

the results of the interviews with pine users, it appears that they

looked at this problem from the supply point of view. They did not

seem to be much concerned with transportation costs in relation to the

access to market. Similar conclusions could be drawn from other in-

dependent studies relating to the marketing of softwood lumber (6 and

29). Thus, it may be repeated again that transportation, although

still of some importance, since miliwork products are a bulky commodity,

does not appear to be a major factor as far as market characteristics

are concerned.

To evaluate the trend in the expansion of marketed output

two series were compared over the 1958-1967 period: (A) only those
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firms which continued production throughout the whole period and (B)

all the firms. The number of firms in the former was constant, while

in the latter tt kept changing; the comparative figures are shown

below:

1958 1963 1967

Firms: (number) A series 27 27 27

B series 27 37 41

Sales: ($ million) A series 25.0 33.0 48.7

B series 25.0 38.3 57.8

It is quite evident that the pine-users have considerably

expanded their output (evaluated at current market prices) during the

last decade. Those who maintained their operations almost doubled

annual sales; output marketed by all the firms in the industry increased

more than two-fold.
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CHAPTER 7. INDUSTRY PERFORMANCE: PRODUCTIVITY

7.1 Concept of Productivity

An industry may be considered as prosperous when corporate

income and net return on capital are increasing. But it does not nec-

es;sarily mean that it is an efficient industry. It may simply be riding

the crest of a favourable market wave, with sustained demand for its

output and not too many difficulties in input purchases. However, its

real costs, that is, inputs per each unit of output measured in physical

terms, may not be declining.

Taking as a point of departure the economic theory of pro-

duction, the concept of productive efficieny can be approached through

equating quantities as real product and real factor inputs. These re-

lationships may be expressed in a simple functional form:

q = f(k,l)W

where 'q' stands for output, 'k' for capital and '1' for

labour. When marginal rates of factor substitution are identified with
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1 Usually homogenous production function of first degree is expressed:
Q = AK L, where A is a constant coefficient and ci and are positive
parameters. With factors awarded according to their marginal product,
their combined shares equal Q when + = 1; thus in the constant.1_
returns to scale case the function has only one parameter: Q = KoL
and is known as the Cobb-Douglas function.
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the corresponding price ratios and factor data fitted into the equation,

movements along a given production function can be regarded as changes

in the rate of growth of inputs, while shifts in the production function

can be regarded as changes in total factor productivity. Then, the rate

of growth of total productivity is the difference between the rate of

growth of real product and the combined rate of growth of real factor

inputs; it reflects primarily changes in the technology and organization

of production (19).

Such an ideal situation when movements in real output and all

inputs can be accounted for in an accurate manner exists only in theore-

tical considerations. In his empirical studies, a research worker faces

serious difficulties and often finds out that the necessary statistics,

particularly those on capital, are simply unobtainable. Consequently,

he is frequently forced to take less theoretical and more practical ap-

proach to the productivity concept. Thus, although according to theo-

retical considerations the total factor productivity which is obtained

by relating net output (i.e., net of intermediate products consumed

during the process of production) to an aggregate of corresponding in-

puts is the preferred method, partial productivity measures are often

found useful analytical tools, provided they are used with caution.

They have been applied in various research studies by private enter-

prise and public research institutions with encouraging results. Some

researchers define productivity as "the use of various factors, taken

singly or collectively, per unit of output" and identify high
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productivity with a low use of a particular factor (17 p.665). Others

regard it as the relationship, usually in ratio form, between output

and associated inputs, in real terms (19). Still others are convinced

that the most meaningful productivity measures are output per employee

ratios (21).

The advocates of the total productivity approach (18,19)

argue that output should preferably be related to the aggregate of in-

puts; their only objection to output per man-hour (or per worker) ratio

as an indicator of productivity change is that Inter-factor substitution

may distort the ratio. The proponents of the partial productivity ap-

proach (21,23) realize the theoretical nicety of the total productivity

measure, but since estimates of capital factor (particularly of intan-

gible capital, including education and research) are at best of doubt-

ful value in their view and labour in most cases constitutes an im-

portant factor of production, they favour output per employee ratio as

a productivity measure.

The decision was made to use in this study the latter ap-

proach, not so much as a matter of choice, but as a result of necessity.

Historical capital series were simply not available, neither was in-

formation on business costs. For historical comparison the real (gross)

output per employee rather than per man-hour worked has been used, again,

because data were available. Conversion into man-hours worked could be

achieved, utilizing prevailing hourly wage rates. However, this would
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have entailed estimating a number of hours worked with the possibility

cf making more errors. The advantage of having a number of workers,

rather than a number of hours in the denominator of productivity ratio

was that in this way fluctuations in weekly hours which frequently dis-

tort the ratio were avoided (19). In addition to historical real (gross)

output per employee series a net output (value added) series was calcu-

lated for 1967 to afford a better comparison among various size groups.

Problem of quality changes which usually plagues industries

with frequent introduction of new product types was ignored in this

case. This does not mean that the miliwork products have not improved

in quality. Such qualitative changes, however, whenever they occurred,

were considered relatively insignificant and involved little or no

difference in unit cost of production. Similar treatment was also

given to the problem of custom-built products. A slight trend towards

more custom work shown by few companies (Chapter 6) was not regarded

serious enough to impair comparison of products over successive time

periods.

7.2 Estimatinq Outout and Innuts

Sometimes, when calculating a productivity ratio, the ques-

tion arises whether the numerator should be net or gross output. This

question becomes important when the industry under surveillance is
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characterized by a highly differentiated output. In those cases, when

dealing with many products of different qualities and varieties it is

preferable to use the net concept of output in order to avoid distor-

tions. However, in cases where output is fairly homogeneous it is more

convenient to use the gross concept (21).

In this chapter both concepts have been used. For historical

comparison purposes value of annual (gross) sales from companies' re-

cords for 1958, 1963 and 1967 were deflated by the corresponding whole-

sale price indexes (with 1958-59 = 100 base) to yield the constant

dollars or real output series. These in turn, were divided by the

number of workers (including production and office workers) to obtain

the real output per worker series or partial productivity ratios (Table

7.1).

Fairly detailed statistics were available on various materials

inputs used in production by the surveyed firms in 1967. These in-
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Shifting of purchases towards cheaper items.

90

as being fairly recent in respect to the survey year (1968,) therefore

whatever tendency existed for relative movements in quantities and prices

to be negatively corre1ated' it was not expected to be significant. In

any case, since this tendency normally appears in both outputs and in-

puts it should have a cancelling effect when computing productivity

ratios.

7.3 Productivity of Miliwork Workers

When discussing the characteristics of production of the pine-

using niillwork industry (Section 6.1) it was noted that manufacturers by

and large made conscious efforts to substitute capital for labour in

order to reduce the rate of growth in labour inputs which is usually

commensurate with an expansion of output. However, progress in that

direction has been rather slow on account of intricacies of the pro-

duction process itself, with many operations requiring manual handling.

As indicated earlier (Table 5.6), both the total work force and the

average number of workers per plant increased substantially throughout

the period under consideration.

Whether capital inputs have increased much more than labour

inputs, it is difficult to say with reasonable accuracy. Considering
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though, the fact that new capital expenditures per millwork plant almost

doubled between 1954 and 1963 (Section 5.3) and the lack of evidence

which would point towards slackening in that rate of increase between

1963 and 1967, it can be surmised that an overall increase in capital

inputs might have been somewhat higher than that in labour inputs.

Therefore, it Is possible to argue that the expansion of output of pine-

using miliwork plants in Oregon has occurred while the capital-labour

ratio was increasing at the same time. In other words, some substitu-

tion of capital for labour might have taken place during the 1958-1967

period, but more likely than not it was of modest magnitude.

For the reasons explained at the beginning of this chapter

the above considerations of input substitution effects bear some im-

portance upon the ensuing discussion on productivity ratios.

The industry as a whole did not register any productivity

gains over the indicated time period; it even showed a decline between

1958 and 1963. Over this period, the real gross output increased by 44

per cent while the number of workers increased by 52 per cent (Appendix

Table 10). Comparing the whole time period the gap between the two

series reduced to less than one percentage point. This is not very

flattering nor usual performance of a competitive industry. But it

would be wrong to accept this aggregate picture as is, without probing

below the surface.

Looking at the performance of plants as grouped in Table 7.1
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it may be noticed that real gross output per worker in all of these

groups without exception has shown some growth, but the pattern of this

growth was uneven. The first two groups of small plants registered the

highest productivity gains in 1963. The 1967 productivity ratios were

still higher than in the base year, but somewhat lower than in the mid-

period year (1963). The large plants classified into the two last

groups displayed the opposite growth trend, with negative "gains" shown

for 1963. It was the medium (30 - 49 workers) and medium-large (50 -

99 workers) plants which enjoyed a moderate but steady rate of growth

throughout the period.

Considering the influence of size of plant on the produc-

tivity of workers it is evident from Table 7.1 that the medium and

medium-large firms were most efficient in this respect. Workers in

these firms reached a highest real gross and also real net output per

head. On the other end of this scale were the very large firms, i.e.,

those employing 200 and more workers with both gross and net measures

of productivity as low as one-third 0f the top level. The relatively

poor performance of these firms in the field of labour productivity

can only be rationalized along the lines of diminishing returns to

additional units of labour, since other factors, such as quality of

management, relative strength on both input and output markets and

preferential position in the financial area, would tend to work rather

in their favour. The effect of an increase in the size of plant on

, <'" .. .. : : ..:. - :. .. : - ~ -; .. _..........: .......-­
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productivity ratios is portrayed in Chart 7.1. Output per worker

declined progressively from the top reached by the medium-sized firms

(30 - 49 workers) and this feature was common to all three years

under review. The size effect upon the net real output per worker

is about the same, as can be seen from the chart, except that varia-

tions occur at a lower level. This result is in agreement with the

line of reasoning offered in the first section of the preceding

chapter (6.1).

In order to better illustrate this influence of the size of

plant upon the industry's performance the two component series, i.e.,

the number of workers and the gross real output, have been cumulated

for the firms ranked in an ascending order and ratios thus obtained

were presented as a "productivity profile" chart (Chart 7.2). Here,

we can observe how the increments of progressively larger firms to

the industry resulted in at first increases then decreases of pro-

ductivity. More important, however, is the fact that had the last

group of plants (200 and more workers) been excluded from the industry,

the 1958 to 1967 trend would have shown a healthy growth in produc-

tivity (in index terms from 100 to 116 or 16 per cent). Counted "in"

these plants from 1958 to 1967 added some 15 million dollars to the

industry's aggregate output in real terms, which when divided amongst

1,167 additional workers brought down the 1967 overall productivity

ratio slightly below the 1958 level.
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7.4 Labour Productivity and Wage Rates

Some discussion on wage rates was carried out in Chapter 5

but was confined largely to the differential between union and non-union

rates. Here our attention will be concentrated on the assocation be-

tween the rates and productivity for different size groups of pine-using

miliwork firms and on implications that the trend in these series might

have on the overall labour unit costs and capital return rates in the

industry. It would also be of interest to see whether the tendency for

high productivity ratios associated with the medium-sized firms rather

than the large ones, as observed in the preceding section, is cominen-

surate with the similar tendency in wage rates.

When the average hourly earnings were calculated for each

size group and arranged in descending order (from one to seven) the

ranking of groups by earnings and productivity ratios looked as pre-

sented in Table 7.2

TABLE 7.2 RANKING OF PINE-USING MILLWORK PLANTS BY WAGE RATES AND PRO-
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ratios 2 5 3 1 6 4 7

96 

..' ,,~ '. ~ , ,'" •':. ,1 

7.4 Labour Productivity and wage Rates 
I 

Some discussion on wage rates was carried out in Chapter 5 

but was confined largely to the differential between union and non-union 

rates. Here our attention will be concentrated on the association be­

tween the rates and productivity for different size groups of pine-using 

millwork firms and on implications that the trend in these series might 

have on the overall labour unit costs and capital return rates in the 

1ndustrys It would also be of interest to see whether the tendency for 

high productivity ratios associated with the medium-sized firms rather 

than the large ones, as observed in the preceding section, is commen­

surate with the similar tendency in wage rates. 

When the average hourly earnings were calculated for each 

size group and arranged in descending order (from one to seven) the 

ranking of groups by earnings and productivity ratios looked as pre­

sented in Table 7.2 

TABLE 7.2 RANKING OF PINE-USING MILLWORK PLANTS BY WAGE RATES AND PRO­
DUCTIVITY, 1967 

Number of Workers 300 
Less and 

than 10 10-29 30-49 50-99 100-199 200-299* Over* 
Hourly earnings 1 4 3 2 7 5 6 

Productivity (net)
ratios 2 5 3 1 6 4 7 

* For the convenience of computation the 
was split into these two groups. 

1200 workers and over' group 



Known distribution of r-, and possible 'null ' hypothesis.

97

The Spearman's coefftclent of rank correlation computed for

the above was found to be: r. = 0.89. This seems to be a fair evidence

that the two series in question, i.e., the hourly earnings and produc-

tivity ratios, are positively correlated. Under certain conditionsiW

the coefficient can be tested for significance; using a small sample

test table (28) the coefficient is significant at both five per cent

and one per cent levels. In other words, in accepting the hypothesis

of rank correlation between wages and productivity there is only one

chance in a hundred of comitting an error. Therefore, it may be con-

cluded that in 1967 the more productive were the workers in the pine-

using miliwork industry in Oregon, the better pay they received in

general. Whether this tendency has prevailed over the entire period

under discussion it is impossible to say as the comparable statistical

series for 1963 and 1958 are not available. However, some insight can

be gained through inspection of labour unit costs for the pine-users and,

more generally, for the whole millwork industry.

The labour-output relationship in terms of man-years per unit

of output is shown in Table 7.3.

There was very little difference between the pine-users and

the whole miliwork industry as can be seen from Table 7.3. The tendency

over the compared years was that each unit of output required about 12

per cent less labour to produce it. Had wage rates and prices of
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TABLE 7.3 LABOUR REQUIREMENTS PER $THOUSAND OF OUTPUT. PINE-USING MILLS
AND GENERAL MILLWORK MILLS, OREGON (1958, 1963 and 1967)

1967/1958
1958 1963 1967 per cent change

SOURCE: Special Survey, 1967 and the U.S.A. Census 0f Manufacturers, 1967.

marketed products remained stable, the net result would have been a de-

cline in wage costs. However, there are reasons to believe that exactly

the opposite trend took place. Although direct price information was

not available, it could be assumed that hourly earnings of workers em-

ployed by pine-using mills and prices of products manufactured by them

moved approximately in line with wage rates and prices of output of the

whole millwork industry. The latter increased by 24% and 14% respec-

tively (U.S. Dept. of Comerce, various years). Thus, the logical con-

clusion to be drawn from this is that wage costs in pine-using niillwork

industry in Oregon between 1958 and 1967 must have increased somewhat.

Within this context one might be tempted to speculate whether

the stability of unit labour costs would have ensured also price sta-

bility on the output markets. This would depend on the movement of real

capital assets. Had these assets not appreciated within the observed

time period, the answer could be affirmative. But, if the opinion ex-

pressed by some managers of pine-using miliwork firms on this subject

could be taken at its face value, a definite appreciation of real assets

Pine-Using Mills 0.0560 0.0569 0.0492 - 12.1

General Miliwork Mills 0.0500 0.0475 0.0437 - 12.6
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has actually occurred between 1958 and 1967, thus product prices would

have risen anyway. As It happened, this increase (14%) was considerably

smaller than the increase in general miliwork wage rates (24%). This

observation leads to another interesting conclusion, namely, that the

return to capital assets must have declined.

The trends discussed within the context of the last two para-

graphs refer largely to the Oregon miliwork industry in general and the

conclusions about pine-using mills have been drawn by parallel rather

than being based on direct empirical observation. Nevertheless these

conclusions have frequently been corroborated by the opinion of the in-

terviewed respondents, consequently, they should be given some weight.

7.5 Comparison With Other Forest Industries

In order to see more clearly the industrial performance of

the pine-using miliwork plants, the important productivity indicators

for the millwork and the veneer and plywood industry are presented in

Table 7.4.

It appears that the pine-using miliwork plants lacked the

more vigorous real growth of the veneer and plywood industry in Oregon

over the indicated years. It must be remembered, though, that the

performance of the same plants grouped by size of employed labour was

considerably better, as shown in Section 7.3. Change in the industry

structure brought about by an increase In the number of very large
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plants, highly labour intensive, introduced a downward bias in ag-

gregate performance. Apparently tncreased output of these plants was

realized by proportionally larger inputs of labour. How much of this

effect was due to a particular shape of the production function (rapidly

decreasing returns to labour) and how much could be attributed to in-

efficient management, it is a matter of conjecture. However, since

there are no obvious reasons to believe that management of large mill-

work plants was less efficient than that of smaller plants, it may be

surmised that it was the characteristics of the production function

which were largely responsible for the difference in real growth of the

compared industries.

7.6 Conclusions

In synthesizing the productivity picture of the pine-using

miliwork plants in Oregon it is important to recognize differences in

performance by plants of various sizes. It would be misleading to

limit the inquiry to aggregate productivity since it is precisely the

size of plant which figures here prominently and throws much light upon

causal relationships. Plants with number of workers ranging from ten

to 49 have shown the highest gains in productivity; as much as 50%

compared with base year, 1958. Apparently, this size range is amenable

to such a combination of labour with other inputs which tends. to pro-

duct highest real returns to labour. Interestingly enough, plants of

this size have also registered a decline in the average number of
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workers per plant, while in all other sizes the trend was opposite.

Combined with substantial increases in output, this is suggestive of

some degree of inter-factor substitution, which resulted in a better

utilization of inputs.

An intriguing question may be posed why the large firms'

managers somehow have not succeeded in combining all inputs in optimal

proportions. It could be argued that they were too much concerned with

maximizing the volume of sales, particularly so when faced with a de-

cline in profits per unit of output (decrease in rate of capital return).

In this endeavour of expanding output they might very well have been

hampered by progressively increasing technical and operational dif-

ficulties in substituting capital for labour. In absence of any radical

breakthrough in technology, further expansion in output could be achieved

largely by increasing labour input with a consequent decline in labour

return.

Thus, it may be concluded that following their natural ten-

dency to maximize profits some pine-using millwork manufacturers must

have chosen the sales maximizing policy, rather than minimizing real

costs which resulted in low labour productivity in their plants. This

problem was compounded by a difficulty in replacing manual labour with

machinery and equipment, relatively more pronounced than in other in-

dustries, such as veneer and plywood. Other manufacturers, however,

were able to organize production operations at the high rates of factor

utilization, with corresponding high labour productivity. Volume of

- .I 
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output and comensurate with It, size of plant, seemed to be the key

factor at play; whether this situation resulted from a conscious and

deliberate management action or was incidental to the general process

of industrial growth is a matter of conjecture and not particularly im-

portant for our analysis.
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CHAPTER 8. DETERMINISTIC FEATURES OF THE OUTPUT MARKET

8.1 Demand for Output

In the preceding chapters we took a close look at the structure

of the miliwork industry in Oregon and the forces which determine the

process of production itself and the behaviour of the input and output

markets. Certain features, such as the tendency towards integration and

concentration and the responsiveness of output to prices warranted more

attention than other areas. Exposing these features to more intensive

analytical probing has also broadened the basis for the stochastic tests

carried out in this and the following chapters.

Miliwork goods are intermediate products in a wide stream of

production activities which originates in the forestry sector and enters

the construction sector of the national economy. The demand for these

goods can be regarded as an intermediate demand derived from the con-

sumers' final demand for residential and non-residential housing. Thus,

in accordance with economic theory, It should be more elastic when: (a)

the more readily other construction inputs are substituted for it, (b)

the higher is the elasticity of demand for housing, (c) the more elastic

is the supply of other construction materials and (d) the greater is the

portion of total construction expenditures accountable by miliwork

products. Findings of the empirical research work done on responsive-

ness of the demand for forest products used in construction, including

104104 

CHAPTER 8. DETERMINISTIC FEATURES OF THE OUTPUT MARKET 

801 Demand for Output 

In the preceding chapters we took a tlose look at the structure 

of the millwork industry in Oregon and the forces which determine the 

process of production itself and the behaviour of the input and output 

markets. Certain features, such as the tendency towards integration and 

concentration and the responsiveness of output to prices warranted more 

attention than other areas. Exposing these features to more intensive 

analytical probing has also broadened the basis for the stochastic tests 

carried out in this and the following chapters. 

Millwork goods are intermediate products in a wide stream of 

production activities which originates in the forestry sector and enters 

the construction sector of the national economy. The demand for these 

goods can be regarded as an intennediate demand derived from the con­

sumers' final demand for residential and non-residential housing. Thus t 

in accordance with economic theory, it should be more elastic when: (a) 

the more readily other construction inputs are substituted for it, (b) 

the higher is the elasticity of demand for housing, (c) the more elastic 

/ is the supply of other construction materials and (d) the greater is the 

portion of total construction expenditures accountable by millwork 

products. Findings of the empirical research work done on responsive­

ness of the demand for forest products used in construction, including 



105

lumber and miliwork, indicate that price elasticity is generally low,

ranging from 0.0 to 0.5 (29). Considering further that miliwork inputs

into construction are relatively small compared to lumber, the elasticity

of the derived demand for miliwork products can be expected to fall in

closer to the lower end of the indicated interval.

It can be further postulated that the demand for housing is a

function of population growth, net family formation, disposable income

and the financial conditions on mortgage loans market, to mention only

more important factors. Yet, although population and family formation

may increase, the effective demand for housing may remain stationary or

decrease because of serious shortages of mortgage loans and high rates

of interest.

Such a situation seemed to have prevailed during the period

under discussion when the population of the United States has been

steadily increasing at the annual rate of approximately 1.5 percent.

Construction of new housing units in major regions has not kept the pace

with this increase (Appendix Table 4); it moved somewhat erratically

from year to year, the highest years being 1963 and 1964, although there

were differences in this respect between regions. From 1963 to 1966 the

number of new houses in the Pacific Region authorized to be built de-

creased by as much as 58 percent; about the same drop was noted in new

starts. California was the state where the number of new units in 1966

was less than one third of that in 1963.
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Similar dtvergent movements can be observed in the flow of

physical millwork inputs into the construction sector (Appendix Table 3).

While sash and exterior frames did not display any clearly defined pattern,

in-flows of Ponderosa pine doors were on the whole increasing. This

trend prevailed in face of the generally increasing prices of millwork

products (Appendix Table 5). Here we find confirmation of the previously

mentioned low price-responsiveness of the derived millwork demand.

It follows from the above considerations that the volume of

new construction and prices of millwork products are important factors

in the demand for the output and should be included in the econometric

model describing this demand. Further, it stands to reason that factors

influential on the money market, such as disposable income, mortgage

loans and interest rates should also be included in the model. These

are the variables which have been selected for the regression equation

described in the next section (Section 8.2). Two other variables have

been added to the equation: prices of pine lumber and volume of mobile

homes. Pine lumber constituted a major input into the miliwork industry

and was a significant component of output costs. Recent strongly in-

creasing trend in the number of mobile homes warranted addition of this

series to supplement the trend in residential construction. It would

also be worth while to include in the equation the prices of plastic or

aluminum substitutes for the wood-based millwork products. This was

not done because of the difficulty in obtaining comparative data with a
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Similar divergent movements can be observed in the flow of 

physical millwork inputs into the construction sector (Appendix Table 3). 

While sash and exterior frames did not display any clearly defined pattern, 

in-flows of Ponderosa pine doors were on the whole increasing. This 

trend prevailed in face of the generally increasing prices of millwork 

products (Appendix Table 5)* Here we find confirmation of the previously 

mentioned low price-responsiveness of the derived millwork demand. 

It follows from the above considerations that the volume of 

new construction and prices of millwork products are important factors 
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been added to the equation: prices of pine lumber and volume of mobile 

homes. Pine lumber constituted a major input into the millwork industry 

and was a significant'· component of output costs. Recent strongly in­
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also be worth while to include in the equation the prices of plastic or 

aluminum substitutes for the wood-based millwork products. This was 

not done because of the difficulty in obtaining comparative data with a 



regional breakdown.

8.2 The Framework for Model A: Single Equation

In order to provide the formal representation of the notions

about the market for miliwork output two variants of an econometric

model will be used: Model A, a multiple regression equation and Model

B, a recursive system. In both cases the economic structure or a set

of behavioural relationships will be described by the same variables.

However, in the first case we shall stipulate that there is only one

equation with one endogenous variable, all others being determined out-

side the system, while in the second we shall examine a set of equations

with several endogenous and exogenous variables arranged in a certain

orderly fashion. It is postulated that the structure of Model 'A' can

be explained through the following linear multiple regression equation:

= 0
+ ll + 22 + + + X5 + + + E

where V is a demand for annual shipments of millwork products,

X1 is an index of wholesale prices of miliwork products,

X2 is an index of wholesale prices of Ponderosa pine lumber,

is new construction (number of housing units),

X4 is a number of mobile homes sold,

X5 is personal disposable income per head,

X6 is an FHA rate of interest,

and X7 is the volume of FHA loans for residential houses,
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where Y is a demand for annual shipments of millwork products, 

Xl is an index of wholesale prices of millwork products, 

X2 is an index of wholesale prices of Ponderosa pine lumber, 

X3 is new construction (number of housing units), 

X4 is a number of mobile homes sold, 

Xs is personal disposable income per head, 

X6 is an FHA rate of interest, 

and X7 is the volume of FHA loans for residential houses, 



are structural parameters,

and E is a random disturbance term.

In order that the above demand function could be approximated

by a method of least squares the following assumptions must be made:

The independent (X1 to X7) variables represent numerical

quantities observed without error;

The dependent variable, Y, is random and satisfies the

above regression equation;

The unobservable random variable, E, representing dis-

turbance term, is normally distributed, with its expected

value zero and a variance
2;

The disturbance term is homoscedastic, i.e., the errors

are distributed independently of explanatory variables

X1 to X7;

Regression coefficients b1 to b7 can take any values,

positive, negative or zero; the model described earlier

can be considered to imply this assumption.

The uni-equation Model A described above may appear at first

sight too theoretical in the sense of being too far removed from the

realistic market conditions. However, the field interviews with re-

sponding firms showed that the decisions concerning output and sales

policies are institutionalized to a considerable degree and most of the
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(a)	 The independent (Xl to X7) variables represent numerical 

quantities observed without error; 

(b)	 The dependent variable, Y, is random and satisfies the 

above regression equation; 

(c)	 The unobservable random variable, E, representing dis­

turbance term, is normally distributed, with its expected 

value zero and a variance 0 
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(d)	 The disturbance term is homoscedastic, i.e., the errors 

are distributed independently of explanatory variables 

(e)	 Regression coefficients bl to b7 can take any values, 

positive, negative or zero; the model described earlier 

can be considered to imply this assumption. 

The uni-equation Model A described above may appear at first 

sight too theoretical in the sense of being too far removed from the 

realistic market conditions. However, the field interviews with re­

sponding firms showed that the decisions concerning output and sales 

policies are institutionalized to a considerable degree and most of the 
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(national) market forces expressed in the model as exogenous variables

are taken as given even by large firms.

The simple statement of the personal disposable income

variable (X5) warrants some explanation. Strictly speaking, quite

restrictive conditions are required for the inclusion of income into

a regression model (22) because not all individuals have the same pro-

pensity to consume and it is unlikely that the distribution of incomes

is as described by a stable linear stochastic model11' (i.e., the de-

pendence of each household expressed by a simple linear relationship).

The second limitation is related to the permanent income hypothesis (14)

and necessitates a special treatment of the transitory income as chance

variations in income which affect observation of the true explanatory

variable y (in a consumption equation: C. = ay1 + b + ei).

Stochastic testing of the permanent income hypothesis yielded

interesting results (31). It was shown that the permanent income elas-

ticity of the demand for housing is indeed higher than that of the

measured income (but smaller than unity), as implied by the hypothesis.

More significant, however, were the findings that the proportion of

permanent income spent on housing decreases as permanent income rises

and that the income elasticity relationship appears to be reasonably

stable for different time periods and consistent with time-series

11/
=

+ g + elt where and g. are parameters used in
calcula6on of consumption function oefficients and ej is

a random term with zero mean; Eg1 = 1 while Ee = 0.
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The second limitation is related to the permanent income hypothesis (14) 

and necessitates a special treatment of the transitory income as chance 

variations in income which affect observation of the true explanatory 

variable Y (ina consumption equation: + b + ei).p	 Ci = aYpi 

Stochastic testing of the permanent income hypothesis yielded 

interesting results (31). It was shown that the permanent income elas­

ticity of the demand for housing is indeed higher than that of the 

measured income (but smaller than unity), as implied by the hypothesis. 

More significant, however t were the findings that the proportion of 

permanent income spent on housing decreases as permanent income rises 

and that the income elasticity relationship appears to be reasonably 

stable for different time periods and consistent with time-series 

ll/	 Vif =Q.Y t + 9; + ei t where Qi and g. are parameters used in 
ca culalion of consumption function toefficients and e1t is 
a random term with zero mean; E9i = 1 while Eei t =o. 
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estimates. Therefore, although the permanent income concept is very

useful in more rigorous studies of the demand for housing, it does not

invalidate the traditional expression Of this demand (where It is made

a function of measured income).

By using measured income rather than permanent income as an

independent variable in the above model the response of the demand for

miliwork output could be slightly underestimated. But considering the

fact that the Income variable Is by far the 'most explanatory' variable

(as shown below) this should not significantly alter the inter-variable

relati onshi PS.

Observations for Model A are indicated below. Series for

Y, X and X2 are indexes based on 1957 - 59 period (U.S. Bureau of the

Census). Those for X3 and X4 are in thousand units (Construction Re-

ports, U.S. Bureau of the Census). The X5 series is in dollars per

capita, while that for X6 is the rate of interest and the last one, X7

represents billions of dollars (Statistical Abstract, U.S. Department

of Commerce).

With only nine observations and seven independent variables

in the regression equation caution has been exercised in using R2 as a

measure of success in fitting the equation to the data. Also, close

attention was paid to the effects of bringing in additional variables

in order to avoid possible overfitting.
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TABLE 8.1 MODEL 'A' DATA

Modification consisted of adding at each consecutive step two
independent variables, then removing that variable whose de-
parture causes least increase in the residual sum of squares.
This procedure avoids a 'closed cycle' phenomenon, i.e., the
same subset of X's being accepted and rejected repeatedly, which
sometime occurs with step-wise regression.

111

For the first regression run a modified 'forward' selection

(zig-zag regression11)was used. Correlation matrix indicates that in-

dependent variables are highly correlated, particularly the following

pairs: X4X5, X2X6, X1X, X1X5, X.X2 and X2X5.

Year

Millwork

Lumber
Prices

Construc-
tion

Mobile
Homes

Income

F.H.A.

Production Prices Percent Loans

Y X1 X2 X3 X4 X5 X6 X7

1960 100.0 104.5 101.7 566.3 144.0 1937 6.16 6.3

1961 103.4 101.9 97.4 665.1 130.7 1983 6.00 6.5

1962 106.8 98.3 95.7 716.5 175.0 2064 5.75 7.1

1963 109.3 104.0 95.4 802.9 223.0 2132 5.46 7.2

1964 118.1 108.5 95.5 765.7 281.7 2268 5.45 8.1

1965 127.7 107.7 97.2 724.0 324.1 2432 5.47 8.7

1966 137.9 111.8 106.8 563.5 340.0 2598 6.38 7.3

1967 148.7 114.4 109.7 650.2 370.8 2744 6.55 7.2

1968 156.0 118.5 121.2 694.6 694.6 2928 7.21 8.3

~.' , -, ~.:~: :: ~: _ _ .. ~..,,_ .. .r .. 
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For the first regression run a modified 'forward- selection 

(zig-zag regressio~)was used. Correlation matrix indicates that in­

dependent variables are highly correlated, particularly the following 

pairs: X4XS' X2XS' X1X4, X1XS' X,X2 and X2XS• 

lY	 Modification consisted of adding at each consecutive step two 
independent variables, then removing that variable whose de­
parture causes least increase in the residual sum of squares. 
This procedure avoids a ·c1osed cycleS phenomenon, i.e., the 
same subset of XiS being accepted and rejected repeatedly, which 
sometime occurs with step-wise regression . 
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TABLE 8.2 CORRELATION MATRIX

112

In view of this high correlation, which in extreme cases

(multicollinearity) might increase standard errors of regression coef-

ficients, make coefficients unstable and generally lower the (predictive)

efficiency of regression equation, additional runs were made using cross

products and separate regression equation for each independent variable.

Comparison of the Residual Mean Squares (R.M.S.), R2, coefficients and

standard errors under different runs does not suggest that multicol-

linearity has occurred in Model A equation.

The difference between the run with individual variables

(Table 8.3) and the one with a mix of variables and cross products

(Table 8.4) is mainly that in the latter, both the residual mean square

xl X2 X3 X4 X5 X6 X7

X1 1.000

X2

X3

X4

X5

X6

V

.857

1.000

-.587

-.644

1.000

.929

.775

-.462

1.000

.928

.855

-.550

.976

1.000

.712

.960

-.683

.586

.710

1.000

.507

.213

.191

.722

.585

-.351

1.000

.931

.830

-.606

.970

.994

.689

.575

1.000
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1 
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In view of this high correlation, which in extreme cases 

(multicollinearity) might increase standard errors of regression coef~ 

ficients, make coefficients unstable and generally lower the (predictive) 

efficiency of regression equation, additional runs were made using cross 

products and separate regression equation for each independent variable. 

Comparison of the Residual Mean Squares (R.M.S.), R2, coefficients and 

standard errors under different runs does not suggest that multicol­

linearity has occurred in Model A equation. 

The difference between the run with individual variables 

(Table 8.3) and the one with a mix of variables and cross products 

(Table 8.4) is mainly that in the latter, both the residual mean square 
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and R2 decrease slightly faster and that in Table 8.3 the R.M.S. reaches

its minimum and then increases with the addition of the last two in-

dependent variables (x7 & X4).

The effects of introducing additional variables into the re-

gression equation upon the regression coefficients and their standard

errors are portrayed in Table 8.5.

The first two coefficients (b5 and b3) are stable and their

s.e. does not change much; b2 fluctuates somewhat when new variables

are added but its s.e. is relatively small until the last variable ap-

pears in the equation. The remaining regression coefficients (b1, b6,

b7 and b4) have large se. and are not significantly different from

TABLE 8.3 EFFECTS OF ADDING INDIVIDUAL VARIABLES

x5 x5,x3 x5 , x3,

x2

x5,x3,

x2,x1

x5,x3,

x1,x6

x5,x3,x2,

x1,x6,x7

x5,x3,x2,

xl ,x6,x7,x4

R.M.S.

R2

6. 1453

.9873

4. 3309

.9923

1 . 5439

.9977

1. 3332

.9984

.7316

.9993

1 .0458

.9994

2.0820

.9994

TABLE 8.4 EFFECTS OF ADDING INDIVIDUAL VARIABLES
AND CROSS PRODUCT TERMS

x5 x3x6 x1 x6 x3 x1x2 x5x6
2"5

R.M.S. 6.1453 2.5924 1.5200 .6350 .4031 .3361 .0805

R2 .9873 .9954 .9977 .9996 .9992 .9998 .9999
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TABLE 8.3 EFFECTS OF ADDING INDIVIDUAL VARIABLES 
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zero at 5% level.

After a close inspection of several runs of Model A with all

seven independent variables it has become fairly obvious that the X5

variable (personal disposable income per head) explains by far most of

the variations and that the last four variables (X1, X6, X7 and X4)

make very little contribution to the regression. Thus the final run

was made withonly three explanatory varables, i.e., X5 (income), X3

(construction) and X2 (pine lumber prices), yielding the following

results:

All three regression coefficients are significantly different

from zero at one percent level and the predictive equation is:

A

Y = 1.89 + l.29X5 - 009X3 - O.36X2

It appears that limiting a final selection of explanatory

variables in Model A to three has been justified by their performance

in the regression equation. Retaining X2 (lumber prices) In the equation

may be regarded as of marginal value, since it is relatively highly

115

Variable Regression Standard Constant R2

Coefficient Error Term

X5 (income) 1.2869 0.0502 16.8884 0.9977

X3 (construction -0.0901 0.0204

X2 (lumber prices) -0.3620 0.1052
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correlated with X5. Nevertheless, its inclusion in the equation pro-

vides a better 'fit'. The signs of the regression coefficients, b5 and

and b2, are what could be expected from the economic analysis viewpoint:

demand for mlllwork increases with disposable income and decreases with

the rising prices of pine lumber. However, the negative sign of b3 im-

plies decreasing demand with Increasing new construction which is not

realistic. This unexpected result will be discussed further in Section

8.4.

8.3 The Framework for Model B: Four Simultaneous Equations

In this section we shall examine a model consisting of the

set of four equations representing simultaneous behavioural relation-

ships which explain the levels of production, consumption and prices of

miliwork products and ponderosa pine lumber. These relationships and

the variables taking part in them, are,:

V1 = f(X, X2) where V1 - pine lumber prices, - construction

X2 - mobile homes

The model, then, can be represented by a system of the

V2 = f(Y1,X) V2 - miliwork prices, X3 - pers. dis.
income per
capita.

= f(Y2,X3,X4) V3 - miliwork consumption, X4 - FHA rate of
Interest

Y4 = f(Y3,X5) V4 - miliwork production,
(finished goods)

Xc - FHA volume
of loans

__ ", ~ ~ __ ~ ~. __"_",:'7. _ ..:'_,_"_-_-_._-'_'"_..._,, 
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following simultaneous equations:

V1 = A0 + A1X1 + A2X2 + e1

V2 = B0 + B1Y1 + B3X3 + e2

V3 = C0 + C2Y2 + C3X3 + C4X4 + e

V4 = + D3Y3 + D5X5 + e4

where e are the disturbance terms

Variables are the same as in Model A, but their ordering has

been changed. V1 to V4 are recognized now as endógenOus and X1 to X5

as exogenous variables; market equilibrium is reached when V3 = Y4, or

when the quantity of mlllwork products demanded (finished goods) is

equal to the quantity of these products supplied on the market.

The 'pecking order' of the variables can be represented by

the following diagram:

0 X1
2 4

1

2
'S

S.

S-.,

3 -'
3.S.

4
4

All X's are considered as determined outside the system

hence they can be assigned 0 order. The first endogenous variable,
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is determined only by two exogenous variables, X1 and X2, thus it

can be assigned the first order. Y2, V3 and Y4 are of the second, third

and fourth orders, respectively, since they are functions of one or more

exogenous and one predetermined variable.

Applying a simple counting rule (necessary condition) to the

model we can see that all four equations are overidentified (9). Ar-

ranging these equations in such a way that the disturbance term is left

on the right hand side, the following coefficient matrices result:

Further exploring conditions for identification (rank condition)

arrays of coefficients for each equation were inspected for a non-

vanishing determinant. The results below show that such determinant

Assumption

AU A, B, C, and D

coefficients are

different from

zero

1 X1

-A0 -A1

-B0

-CO

-D0

X2

-A2

X3

-B3

-C3

X4

-C4

X5

-D5 :

:1

''

-B2

"2

-C2

''3

1

-C3

" e2 e3

1

1

exists for each equation:

Equation Determinant

1 (1(1-0))

2 (-A1(l))

3 (-A2(B1.D5))

4 (-A1(B1.C2))
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The matrix of the coefficients of the endogenous variables is

triangular and the model therefore can be regarded as fully recursive.

Consequently, each equation can be estimated by the least squares

method, provided that the error (disturbance) terms are independent.

Although there is no evidence suggesting that they are correlated, a

method of sequential regression has been chosen to estimate all four

equations. V1 or calculated values for V1 were used in the second

equation, V2 In the third and V3 in the fourth equation. This method

Is very similar to the two-stage least squares and has an advantage of

providing efficient and consistent estimates of coefficients even in

cases when errors are not independent (15).

The four equations estimated with this method are:

V1 = 116.04 - 0.04X1 + 0.06X2, R2

.77

V2 = 50.28 + 0.33V1 + 0.01X3, .89

V3 = -26.21 + O.15V2 + 0.05X3 + O.80X4, .99

V4 = 3.00 + l.02Y3 - O.66X5. .99

The coefficients, except those at Y1, X4 and X5 which are

not significant and have large standard errors, appear to be reasonable

The equations, particularly the last two, seem to fit the data well.

This recursive model which postulated certain behavioural

tendencies on the market for millwork products as illustrated above

119 

The matrix of the coefficients of the endogenous variables is 

triangular and the model therefore can be regarded as fully recursive. 

Consequently, each equation can be estimated by the least squares 

method, provided that the error (disturbance) terms are independent. 

Although there is no evidence suggesting that they are correlated, a 

method of sequential regression has been chosen to estimate all four 
A 

equations. Y, or calculated values for Y1 were used in the second 
A	 A 

equation, Y2 in the third and Y3 in the fourth equation. This method 

is very similar to the two-stage least squares and has an advantage of 

providing efficient and consistent estimates of coefficients even in 

cases when errors are not independent (15). 

The four equations estimated with this method	 are: 

1.	 Yl =116.04 - 0.04X, + O.06X2, R2 

.77 
A 

2. Y2 = SO.28 + O. 33Yl + 0.OlX3,	 .89 

A 

3. Y3 = -26.21 + Oe15Y2 + O.05X3 + O.80X4, .99 

A 

4. Y4 =3.00 + 1.02Y3 - O.66XS·	 .99 

A 

The coefficients t except those at Yl, X4 and Xs whi'ch are 

not significant and have large standard errors, appear to be reasonable. 

The equations, particularly the last two, seem to fit the data well. 

This recursive model which postulated certain behavioural 

tendencies on the market for millwork products as illustrate~ above 



120

can be justified more generally by the results of other studies which

point out that the recursive form is not exceptional characteristic of

economic systems (39, 12) and that in the short run forest product

markets will often have a similar structure (16).

8.4 Comparison of the Models

The predictive equation of the first model (A) has already

been tested in order to verify whether a theory is relevant to a given

situation. The partial (sequential) F-test was used in order to de-

termine whether the addition (or removal) of one variable provided

smaller predictive error than the other. The final three regression

coefficients were significantly different from zero. Similar tests

were carried out with the model B equations, where the coefficient

matrix of the endogenous variables was found triangular and all coef-

ficients, exogenous and endogenous, met the conditions for identifi-

cdtion (rank condition).

Looking now at the residuals in both models as the differences

between what is actually observed and what is predicted by the regres-

sion equation we can examine them for aberrations and, if no unusual

behaviour is observed, strengthen our assumption about the predictive

power of equation. The plots of the residuals as shown in Chart 8.1

do not display any irregularities. There are no outliers and the posi-

tive and negative residuals occur in, what appears, usual pattern (++__

+--+- for Model A and -++-++-+- for Model B). Similarly, the envelope
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of residuals does not show a sign of expanding or contracting, which

could be indicative of the non-constant variance of the error terms,

or heteroscedastctty.

Carrying the examination of the residuals one step further

we can test them for serial correlation (autocorrelation) applying the

Durbin-Watson test. The results of this test are shown at the bottom

of Table 8.6. The d statistic in both cases is larger than the upper

critical d, therefore, the null hypothesis that the error terms are

serially independent (no autocorrelation) is not rejected.

In order to conduct an additional test on the predictive

power of the first regression equation (Model A) following values of

independent and dependent variables were obtained for 1969:

V = 161.7, X2 = 131.6, X3 = 105.6 and = 161.5.

To determine whether the independently observed V1969 came

from a population represented by the predictive equation (page 115) we can

formulate a hypothesis:

E(Y-Y) = 0

and test it by means of t statistics in the form

t = ; expanding it, we have:

122
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TABLE 8.6 RESIDUAL ANALYSIS

Observations

RE SI DUAL S

Model A Model B

100.00 .25 - .64

103.40 .15 .66

106.80 - .76 .02

109.30 -.37 -1 .01

118.10 1 .51 .38

127.70 -1.17 .78

137.90 -.61 - .56

148.70 1 .59 1 .80

156.00 - .60 -1.42

Sums (Ut - U_i)2 21 .69 21 .07

Sums U2 7.72 8.21

Durbin-Watson d 2.81 2.56

Upper critical value d 1.73 1.73
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t=

t

3

[s2 +(l+i) + (X - + z Cov(b.b)]'"2Y n
1=1 t<j

where

V is independently observed value (1969)

V Is predicted value from regression equation

V(Y-) = variance of (Y-')

X1, X2 and X3 are 1969 values obtained for X2, X3 and X5,

respectively,

= mean of X.

b = i- regression coefficient estimator

= the residual mean square

n = number of observations

v(b) = variance of b.

Coy. (bb) = covariance between b and b.

Substituting corresponding values into the above expression:

161.7 - 123.1 + 0.36(131.6 - 102.3) + 0.09(105.6-108.1)-1 .29(161.5
-118.9)

[l.54(1) + 620(0.0111) + 6361 (0.0004)+2286(0.0025)+A + B + C]'2

[A = o.000g(-l279.9), B=(-0.0041) 1018.5, C=(0.000003)(-2098.2)]
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- b1(X1 - - b (X2-2) - b3(X3-3)
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t =------==3------------------ ­
[S2YX+(1~) + L (Xt - X )2V(b ) + L (X.-X.)(XJ.-x ' ) 

t=l t t i<j , 1 J
COV(btbJ,)]1/2 
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Y is predicted value from regression equation
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carrying out computations:

t = -6.1 = -1.78

[11 .67]l'2

which is smaller than the tabulated t.05 at 5 d.f., consequently there

is no reason to reject the null hypothesis or to doubt that the

came from a population represented by the predictive equation of Model

A.

There is little difference between the two models as far as

their predictive power is concerned. Both should provide a fairly ac-

curate forecast of miliwork production. From the convenience point of

view Model A is simpler and easier to calculate. It could well fit the

role of a short term forecasting tool in a more general analysis of a

forest products' market.

Model B,on the other hand, is a more useful tool in analyzing

economic problems of interrelationships between factors simultaneously

affecting both the demand and supply of millwork products.

Using Model B for the explanation of structural relationships,

however, would involve theoretical problems concerned with the ag-

gregation process, since it seldom happens that real conditions will

approach perfect aggregation (30). Production functions describing

markets for millwork products must be additive and each argument of

each function must be itself a function of only one variable.

125

The perfect aggregation approach represents a neat theoretical
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treatment which avoids dtfficulties1' usually encountered during the

transfer process from the single unit (firm) relationships to those of

the system of units (industry). Whether market conditions in the mill-

work industry differ little or considerably from those depicting perfect

aggregation is an open question. The industry may be considered re-

latively homogenous both on the input and output sides. Similarly, the

prices of millwork products are linked together by a rather well-

integrated national market and tend to change by roughly equal amounts.

The regional differentials Whenever they exist are attributable mostly

to varying transportation rates. However, a considerable effort would

have to be made in the field of empirical research involving a lot of

case studies, before the miliwork products market can be subjected with

confidence to the rigorous treatment of aggregation.

In this chapter an attempt was made to apply some econometric

techniques based on regression analysis to the explanation of economic

activity occurring at the miliwork products market. The explanation was

only partially successful although most of the variations in the

products were accounted for by changes in personal disposable income per

head, volume of construction and ponderosa pine lumber prices. These

results should be regarded with caution because of the small number of

Coefficients in the macro time series estimates depend not only on
corresponding coefficients in micro series but are influenced also
by the time paths of all independent variables in the micro series
(12).
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confidence to the rigorous treatment of aggregation. 

In this chapter an attempt was made to apply some econometric 

techniques based on regression analysis to the explanation of economic 

act; vi ty occurri ng at -the mi llwork products market. The explanati on was 

only partially successful although most of the variations in the 

products were accounted for by changes in personal disposable income per 

head, volume of construction and ponderosa pine lumber prices. These 

results should be regarded with caution because of the small number of 

~	 Coefficients in the macro time series estimates depend not only on 
corresponding coefficients in micro series but are influenced also 
by the time paths of all independent variables in the micro series 
(12). 
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observations used in fitting the model. Furthermore, there was one

disquieting fact revealed as a result of the quantitative analysis:

sales of miliwork products were shown to be negatively correlated Cr =

-.61) with changes in construction. This result was opposite to what

one would expect to get from an economic analysis of derived demand.

In addition to that, the most significant explanatory variable happened

to be income rather than construction, which, again, ran against the

expectations.

It is hoped that the above exercise demonstrated clearly the

importance of quantitative techniques in strengthening the traditional

economic analysis and, at the same time, pointed out the pitfalls of

relying solely on either method in explaining complex economic activities.

Economic analysis alone, would tend to attribute too much weight to the

construction as the factor affecting the market for miliwork output. On

the other hand, the regression analysis by itself would neglect con-

struction and favour income as the most important factor shaping that

market. This disparity occurred because the time period for which data

was available was short and intercepted adjustment disturbances in the

series of residential construction.
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CHAPTER 9. GROWTH DYNAMICS OF MILLWORK FIRMS

9.1 Probabilistic Approach to the Problem of Growth

The principal topic of this chapter is centered on the ap-

plication of one particular concept of the mathematical theory of

probability, known as the Markov process, to the analysis of struc-

tural changes in the millwork industry in Oregon. It is hoped that

as a result of this type of inquiry more insight can be gained about

the nature and pattern of these changes, as it seems natural to think

of the process of an industrial growth in probabilistic terms.

It will be postulated here that the prOcess of the evolution

of firm sizes can be regarded as a size-dependent stochastic process

based on the Markov chain principle. In this process an estimate is

made of the probability that a firm in a certain size cell will move

to another size cell during the period under consideration (1). These

probabilities are known as transition probabilities and they provide

a basis for a model which can predict the structure of an industry

for some future time point, provided certain assumptions are made

about the stochastic process. The process considers a sequence of

events over a discrete set of time points in which any single event

depends only on the outcome at the imediately preceding point of

time. The advantage of this approach is that it enables one to
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describe the pattern of structural changes within an industry without

reference to all possible factors which lead to change. It also makes

possible derivation from the transition probabilities a tendency towards

a "steady state" or the size distribution of firms within industry in

some future time period. The steady state is reached when all the

exchanges (transitions) between size cells are in balance, that is, the

average number of firms moving into a size cell equals the average

number of firms moving out. Such a "balanced" size distribution of

firms would eventually emerge, subject to specified assumptions, after

some finite number of time periods.

9.2 Stochastic Process of Markov Chains

The branch of the theory of probability used to describe

the principle and its application to the problem of industrial

growth in the above paragraphs was developed by the noted Russian

mathematician A. A. Markov (3).

A stochastic process is understood generally as a sequence

of experiments which can be subjected to a probabilistic analysis.

In a more specific sense used for the purpose of explaining the

Markov chain principle this term means a sequence of experiments

occurring in time and subjected to random influences. The sequence

of experiments is considered to be carried out in stages (between

time periods) linked in probabilistic terms. Such a stochastic pro-

cess is characterized by the states (elements of the state space)
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which occur and by a measure which specifies the probability that at

any given time the process will be in a particular state. This process

can be visualized as an independent trials process (32) illustrated by

a form of tree diagram in Chart 9.1.

The branching process includes three time periods and there

are three states E1, E2, and E3 with initial probabilities a1, a2 and

a3. The probability of a particular sequence is given for example:

P (E2,E1,E3) = a2 p1 p3 = P2 1 p3 for an independent trial process,

where a1 = P1,a2 = P2 and a3 = P3.

From Chart 9.1 it can also be seen that although the process

may have begun in state E2 there are three possible routes by which

the transition from E2 to E3 could take place: E2-'-E1+E3, E2--E2+E3 or

E2-3-*E3 with respective probabilities P21 P13. p22 p23 and P23 P33.

The implicit assumption is that the transition process begins in

with P(E2) = 1 or a2 = 1.

Irrespective of what states preceded the present position in

a sequence, or what state the process is in at present, the probability

of being in state E at the next time period is P. However, it seems

logical that there must be uses where events of the past and present

position in a sequence have definite influence on the probabilities

of future events. Along such line of reasoning the Markov principle

has been developed.
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A stochastic process can be described as possessing what is

called Markov property, when the future development is completely de-

termined by the present state and is independent of the way in which

the present state has developed. The future is not uniquely determined,

but predictions can be made based on probability relations. These re-

lations depend on the present state but not on the manner in which the

present state has emerged from the past (11).

Applied to the analysis of the structural changes in the

millwork industry, this means that, if a miliwork firm is known to be

in any given size class at time tk then knowledge about the size of

that firm at previous time points does not affect the conditional

probability that the firm will be in any other size class at time

tk + r in the future.

It can be said, then, that a stochastic process has the

Markov property when the following conditions are satisfied:

There is a finite set of possible outcomes (events)

(E1, E2, ... Em)

The conditional probabilities (transition probabilities)

distribution is independent of all previous values

(where P represents the transition probability, i.e.,

the probability that the process will make the transition

from state Et to state E in one time step) and,
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3. The Initial state is E0j in which the process started or

that the probability distribution for the initial states

is a0j.

If probabilities in a probability distribution Pij are con-

stant, that isthey do not vary from period to period, such stochastic

process is called a Markov chain. It can be represented by a tree

diagram very similar to the one in Chart 9.1. The difference is that

instead of an outcome Ej being assigned a fixed probability of oc-

currence Pj, for every pair Ei, Ej there is a conditional probability

Pij i.e., probability that the process is in state Ej at the end of

the present period given that state Ei occurred on the previous step.

lii short:

Plj = P(Ei, Ej) = P(Ej/Ei)
P(EjAEI)

P(Ei)

where the event EjEi corresponds to those points in the set

El at time t1 which are also in the set Ej at time t. In general,

the probability of a path through n-step tree will be:

P(Ej0, Ej1 ...Ej1) = aj0 Pj0j1 Pj1j2 T-lT

The sample space (the state space) associated with Markov

chain remains the same throughout the entire number of steps of the

sequential experiment.

9.3. The Matrix of TransitOn Probabilities

In a Markov chain the P(EI Ej) = pu are constant and it is

possible to construct a transition matrix P:
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1'ml m2 .. . nim

Each lj-th element pu of P represents the probability that

the process will be in state Ej at time t given that at time t-1 the

process was in state Ei, with t = 0, 1 ... 1.

Several important properties of the transition matrix may be

mentioned. It is a square matrix (m x m) of non-negative elements with

row sums equal to unity. A matrix satisfying these conditions is

called a stochastic, or Markov, matrix; if the column sums also equal

unity the matrix is called doubly stochastic (5). Each row of such a

stochastic matrix can be regarded as a probability distribution.

Usually in its application to economic analysis the Markov

chain is assumed to be finite, irreducible and ergodic. A process is

said to be ergodic if ittends in probability to a limiting distribu-

tion which is independent of the initial conditions of the process.

This assumption seems to be a reasonable one since firms could be ex-

pected to be able to move through the size classes and display their

intrinsic growth tendency.

Application of the Markov principle to the data concerning

the pine-using millwork industry is essentially a stochastic analysis
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of a time series in which an observation is the size of an individual

firm at a point in time with reference to its size at the preceding

point in time. The principal characteristics of this analysis are:

Time series has a finite number of equidistant time

points,

There is a finite number of size classes into which

an individual firm may be classified,

The transition probabilities are constant over all

time periods and apply to all firms in a given size

class,

Information concerning the present situation is suf-

ficient to predict the future (dependence relation

of the first order),

Elements of the transition matrix P represent the

conditional probability that an individual firm will

be in a specific size class after the elapse of one

time period, given that it began the time period in

a particular class.

9.4 Problems of Definition and Interpretation

For the purposes of this analysis an industry is defined

as a conglomeration of firms engaged in a similar line of economic

activity. The pine-using miliwork firms in Oregon fit this definition

well and there is no condition for the firms to be primarily engaged
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in similar economic activity, thus allowing for full consideration of

the potential size changes.

There was some problem in selecting a criterion with which

to measure an individual firm. size and the point of time at which the

measurement was to be made. Among several possible criteria, such as

employment, value of output, value added and volume of production the

first one was chosen as the most appropriate. The average (monthly)

number of total workers employed seemed to be a satisfactory indicator

of size of a unit and point of time.

The time periods selected for the analysis were the five

year intervals, since the data collected referred to these periods.

Thus each stage or step in the Markov process was regarded as equi-

valent to a five year period and there were three such time periods

considered in the study.

Another problem which had to be resolved was that of size

classes. One could classify the firms in an industry in many ways and

each of them could be regarded as good as the other. However, there

were used some conventions which helped to limit the number of classi-

fications. These were:

The set of states must be finite,

Each size class should at some point in the process

have a positive probability of occurrence,

Large firms could be expected to change size by greater
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absolute amounts than small firms; thus it would be

logical for each successive size class to be larger

than the preceding one,

4. Popular size classes (50, 75, 100, etc.) should be

avoided in order not to cause unnecessary clustering.

During the process of classification question arose how

to treat new firms entering and old firms leaving the industry. En-

tering could occur per Se, by merger of existing firms or by an out-

sider-firm expanding its activity. A firm can exit the industry by

ceasing to operate completely or partially or by losing its identity

through merger. In order to treat in this study the process of growth

of the industry as completely as possible and allow for new enterings

and exits, an "0" class was added to a five class matrix. Thus a

disappearance of a firm from industry was considered as a transition

from its class to a °0" class. Similarly, a new entrant was regarded

as a transition from a "0" class to its proper active class.

9.5 Analysis of the Application of Markov Principle to the Industry

There were 41 firms considered in this study in the year

1967, 37 in the year 1963 and 25 in the year 1958. They were classi-

fied into tile five size classes ranging from 1 to 450. The nine and

the seven size class system were tried but rejected because of the

inconclusive results. The size of each successive class is double

the preceding one to allow for the progressively larger expansions.

The classification structure is presented in Table 9.1:
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* Direction of movements indicated by arrows.

** As explained on page 137.

The probability and the transition matrices were calculated

according to the formulas (40):

Ptij = Ntij/E Ntlj and Pij = Ntlj/EZ Ntij

j t tj

where: i = number of classes = 1 ... m in time t
j = number of classes = I ... m in time t+l
t = number of years = 1 ... T

Ntij = number of firms changing from class i to class j between
times t. and t + 1.

The frequency matrices for the transition periods 1958-1963

and 1963-1967 are:
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TABLE 9.1

Class size
(workers)

INTERCLASS

1958

MOVEMENTS OF OREGON MILLWORK FIRMS, 1958-1967

*
NUMBER OF FIRMS
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Transition 1963
In

Transition 1967

O**
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TOTAL 27 37	 41 

* Direction of movenents indicated by arrows. 

** As explained on page 137. 

The probability and the transition matrices were calculated 

according to the formulas (40): 

Ptij =Ntij/r Ntij and Pij = t Ntij/rL Ntij 
j t tj 

where:	 i = number of classes =1 •.• m in time t 
j = number of classes =1 ••• m in time t+l 
t = number of years = 1 .•• T 

Ntij = number of firms changing from class i to class j between 
times t. and t + 1. 

The frequency matrices for the transition periods 1958-1963 

and 1963-1967 are: 
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test the hypothesis that a set of probabilities Pij estimated from ob-

servations on a finite Markov chain are equal to a set of specified

probabilities p°ij However, since there are only two sets of data

available and the resulting matrix contains a rather large number of

zeros, it seems appropriate to reject the test.

In agreement with an ergodic property of Markov chain (1)

the limiting form for the transition matrix can be computed using the
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sequential approach:

P, P.P, P.P2, ppn-1 p

The elements of each product matrix
pfl

are formed by row-

column products of the form
pp),

each element representing pro-

bability that the process after n steps will be in state given that

it started in state El. For a large class of numbers the matrix
pfl

approaches a matrix with identical rows. This implies that for suf-

ficiently large n the effects of the initial distribution gradually

wear off.

To determine the rate of convergence towards a steady state,

was computed for n = 30:

.005 .016 .132 .296 .550

0 .001 .083 .313 .603

P3° = 0 0 .108 .307 .585

0 0 0 .333 .667

0 0 0 .333 .667

which suggests the converging tendency of
pfl

as n approaches infinity:

pn

0 0 0 .333 .667

0 0 0 .333 .667

0 0 0 .333 .667

0 0 0 .333 .667

0 0 0 .333 .667
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In order to determine the transitional activity for the period

under observation (1953 - 1967) the elements of the Pij matrix (page 139)
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above and to the right of the diagonal were compared with the elements

below and to the left of the diagonal. All elements in the upper right-

hand portion of the matrix were larger than those in the lower left-hand

portion thus indicating an overall tendency towards an upward movement

between the classes. The diagonal elements represent probabilities

that the millwork firms will remain in the same size class. In this

respect, the C class of firms (30-69 workers) displayed the least pro-

nounced tendency to move to an upper class. It is worth noting that the

firms in this size class were found to be most efficient (Chapter 7,

Section 7.3). In contrast, the relatively low diagonal probability for

the D class (70-149 workers) was indicative of the strong tendency for

the firms in this class to move up to the next size class.

In view of the observations made above it can be stated that

some movement towards concentration has occurred within the pine-using

millwork industry in Oregon. The trend, though, has neither been pro-

nounced, nor rapid, as shown by P3° matrix. This can be further il-

lustrated by applying the transition matrix in order to predict the size-

class distribution of the industry for the next period, i.e., 1972:

Size-class Number of Firms Size-class Number of Firms

1-9 10 70-149 5

10 - 29 11 150 and over 6

30-69 9

As can be easily verified the 1972 cell frequencies (number
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of firms) differ very little from the 1967 frequencIes.

Concentration tendency has already been discussed in the

earlier part of this study (Chapter 2, Section 2.3). The comparative

concentration ratios for the Oregon and Canadian industries were ii-

lustrated by C curves in Chart 2.1. Application of the Markov model

to the same data, though, provides deeper insight into the transitional

movements which make up an overall trend in concentration. It throws

light on the detailed shifts in the industry size distribution and on

the existence of the very long term tendency towards medium and large

size firms. The latter simply expresses the tendencies observed during

a given (short) period of time projected towards some very distant point

in time.

In conclusion it must be conceded that both the scope of the

discussion and the reliability of some of the findings, particularly one

on the predictive power of the model, have been severely limited by the

scarcity of data.

For a more thorough and reliable application of the Markov

principle to the structural changes within the Oregon pine-using mill-

work industry it would be desirable to divide the time period 1958-1967

into smaller, preferably one year, intervals and to estimate the Markov

chain for each of these intervals. Furthermore, the means and variances

of first passage times could be calculated showing how long a time a

firm can be expected to spend waiting in a specific size class before it

142142 

of finms) differ very little from the 1967 frequenciese 

Concentration tendency has already been discussed in the 

earlier part of this study (Chapter 2, Section 2.3). The comparative 

concentration ratios for the Oregon and Canadian industries were il­

lustrated by C curves in Chart 2.1. Application of the Markov model 

to the same data, though, provides deeper insight into the transitional 

movements which make up an overall trend in concentration. It throws 

light on the detailed shifts in the industry size distribution and on 

the existence of the very long term tendency towards medium and large 

size firmse The latter simply expresses the tendencies observed during 

a given (short) period of time projected towards some very distant point 

in time. 

In conclusion it must be conceded that both the scope of the 

discussion and the reliability of some of the findings, particulariy one 

on the predictive power of the model, have been severely limited by the 

scarcity of data. 

For a more thorough and reliable application of the Markov 

principle to the structural changes within the Oregon pine-using mill­

work industry it would be desirable to divide the time period 1958-1967 

into smaller t preferably one year, intervals and to estimate the Markov

chain for each of these intervals. Furthermore, the means and variances 

of first passage times could be calculated showing how long a time a 

firm can be expected to spend waiting in a specific size class before it 

l 



143

moves to the next one. This would provide more insight into the nature

of the steady state of the industry. More information would also be

gained on the patterns of internal movements by computing the internal

mobility indexes from the transition probabilities and thus estimating

parameters of the process of structural changes. All these otherwise

desirable improvements, however, require more detailed data, which was

not available.
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CHAPTER 10. SUMMARY AND CONCLUSIONS

10.1 Summary

The 1958-1967 decade can be noted as the period of strong

and uninterupted growth for the pine-using millwork industry in Oregon.

During these years its gross annual output in terms of current dollars

almost tripled and its work force more than doubled. In 1967 the pine-

using miliwork plants employed close to 3000 workers and marketed an

output worth about 60 million dollars. Almost one-half of these plants

were relatively large (with annual gross sales ranging from $1 million

to $15 million) and accounted for 92 percent of total sales.

The very rapid growth rate, amounting to as much as 14

percent per annUm in current dollars was not accompanied

by any dramatic changes in either the industry structure or the market

conduct. Some movement towards integration has been detected but was

not pronounced. Similarly, concentration of output increased somewhat

but not to a degree that would disrupt the traditionally competitive

character of the market. Oligopsonistic conditions to the extent

that they existed in the pine lumber market at all, occurred

strictly on a regional basis. In other words, few large buyers of pine

lumber enjoyed locally a privileged position in securing adequate supply

and better terms of sale.
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It appears that there were two principal reasons which

retarded the integration and concentration processes in the Oregon

miliwork industry: a relatively easy entry into the industry and

the particular characteristics of production which were not amenable

to the swift substitution of capital for labour. For small firms em-

ploying less than ten workers capital requirements to set up a shop

were below $25,000, while workshops run by one person (owner/operator)

required less than $1,000 for a start. Similarly, while attempting to

apply technological innovations many managers found that although

certain operations could be partly or wholly done by machine, many

others still required manual handling. A further obstacle in the sub-

stitution of capital for labour was the shortage of capital necessary

for the changeover to less labour-intensive methods of production

manifested by the prevailing market rates of interest too high for many

would-be investors in labour-saving equipment.

Labour was not the problem of prime importance for Oregon

miliwork plants; the firms were about equally divided on this issue.

Generally speaking, large firms complained more often about the dif-

ficulties of hiring and keeping 'good workers' than the small ones;

this could be expected. The question of good management-labour re-

lations seemed to be more directly related to wage rate. Producers,

who paid a wage rate high relatively to the rates existing on the local

labour market, were on the whole satisfied with their employees.

145 

It appears that there were two principal reasons which 

retarded the integration and concentration processes in the Oregon 

millwork industry: a relatively easy entry into the industry and 

the particular characteristics of production which were not amenable 

to the swift sUbstitution of capital for labour. For small firms em­

ploying less than ten workers capital requirements to set up a shop 

were below $25,000, while workshops run by one person (owner/operator) 

required less than $1,000 for a start. Similarly, while attempting to 

apply technological innovations many managers found that although 

certain operations could be partly or wholly done by machine, many 

others still required manual handling. A further obstacle in the sub­

stitution of capital for labour was the shortage of capital necessary 

for the changeover to less labour-intensive methods of production 

manifested by the prevailing market rates of interest too high for many 

would-be investors in labour-saving equipment. 

Labour was not the problem of prime importance 'for Oregon 

millwork plants; the firms wer~ about equally divided on this issue. 

Generally speakings large firms complained more often about the dif­

ficulties of hiring and keeping 'good workers' than the small ones; 

this could be expected. The question of good management-labour re­

lations seemed to be more directly related to wage rate. Producers, 

who paid a wage rate high relatively to the rates existing on the local 

labour markets were on the whole satisfied with their employees. 



146

Furthermore, collective bargatning did not appear to be a factor in-

fluencing management-labour relationship. It did affect, though, the

wage-rate itself; unionized labour was paid higher wages.

Closely related to labour was the problem of productivity.

It proved necessary to treat it on two levels, aggregate and individual.

On the aggregate level the millwork industry did not show much gain over

the period under discussion. However, plants with ten to 49 workers

noted a 50% increase in productivity, or five percent per year on the

average. Other size-class plants showed smaller gains. The smallest

gains were noted by the largest plants, i.e., those with 200 and more

workers. Apparently the very large firms did not solve entirely satis-

factorily the problem of combining labour with other inputs in such a

way as to produce highest real returns to labour. They must have

achieved further expansion in output largely through increasing labour

which resulted in diminishing returns to that factor. It was the medium

firms which scored exceedingly well in this respect and whose managers

apparently succeeded in combining all inputs in what must have closely

approximated optimal proportions.

The most important market for the output produced by the

Oregon millwork plants was in the West, including Oregon; about 40

percent of total output was sold here. Small and medium firms catered

almost exclusively for the local market. The large firms, in addition

to supplying the local market, also sold thetr output in the Northeast,
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South and Lake States. Transportation costs, no doubt, were one of the

factors which influenced such preferential distribution of ?UtPUt; how-

ever, as it was pointed out in Section 63, they did not constitute a

dominant factor. Those miliwork producers who were not branches of the

old established 'river mills' in the East, found it more convenient to

dispose of their product locally. They cast their appreciative eyes

upon the West also because they were convinced that this market has very

real potential for expansion.

lO. Conclusions

In a dynamic economy, such as the American economy, the

powerful forces Of innovation and change are in a state of flux which

makes it difficult to establish the cause-effect relationships in a

very precise manner. One researcher may see the effects of innovation

as dependent upon the nature of the innovation itself and not necessari1

upon the adaptability of the structure of the economic system. Another

may regard the effects In which he is interested as an outcome of the

interplay of such factors as managerial competence, individual adap-

tation to change and innovation, entrepreneurial ingenuity, personal

Judgment and motivation against the economic and social environment.

It is extremely difficult to describe a more complex economic process

precisely in a theoretical or analytical model. The economic researcher

is usually forced to trade off a little bit of precision for a little

bit of knowledge and experience.

~
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At the outset of this dissertation several hypotheses were

formulated which, later on, were subjected to some analytical and

stochastic testing. The one concerned with the integration and con-

centration process was discussed in the early part of this study. The

outcome of this discussion was that although some trend towards inte-

gration and use of more capital intensive methods of production was

detected in the pine-using millwork industry in Oregon it did not advance

too far. The industry could still be regarded largely as competitive

and rather labour than capital intensive. In this respect it was found

somewhere in between the highly competitive cotton yarn industry (in

Canada) and all the niillwork industry where concentration was relatively

high. It is expected that further technological improve-

ments intensifying the use of capital inputs will occur and that the

process of concentration of output in larger firms will continue making

advances, but at a slow rate.

While constructing a model for the product market, the demand

for miliwork output was treated as an intermediate demand derived from

the consumers' final demand for residential housing. This fs an accep-

table procedure from the point of view of economic analysis. Further-

more, it was postulated that the responsiveness of this demand measured

in terms of income and price changes should generally be lower than that

of final demand. Discussion 0f empirical findings confirmed this postu-

late. What remained was to test the hypothesis that the demand for

millwork output is functionally dependent upon the activities in the
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construction sector. The test was not conclusive since the linkage

between the sales of the miliwork products and construction activities

was found to be weak and in the opposite direction to what could be

expected. The observed period intercepted strong disturbances in the

construction sector to which the miliwork product market apparently did

not respond. When these results were combined with findings of economic

analysis,it became evident that the derived demand for millwork product

was not nearly as dependent on construction activities as an economic

theory would imply,neither was Its functional links with income as

strong as suggested by the econometric model.

It is possible that increasing substantially the number of

observations would bring the functional dependence of the miliwork on

volume of construction closer to what is normally expected. However,

even with a considerable refinement of the techniques used in this

exercise, it would not be feasible to remove all inherent limitations

of the econometric model. As Professor L.R. Klein commented:

"...even if all variables could be precisely measured,

econometric equations would not be exact. No matter how

detailed and complex we try to make our equations we

should find that many variables have not been explicitly

taken into account."B1

L.R. Klein. A Textbook of Econometrics. Evanston, Ill., Row,
Peterson and Co., 1953. p. 284.

149 

construction sector. The test was not conclusive since the linkage 

between the sales of the millwork products and construction activities 

was found to be weak and in the opposite direction to what could be 

expected. The observed period intercepted strong disturbances in the 

construction sector to which the millwork product market apparently did 

not respond. When these results were combined with findings of economic 

analys;s,it became evident that the derived demand for millwork product 

was not nearly as dependent on construction activities as an economic 

theory would implY,neither was its functional links with income as 

strong as suggested by the econometric model. 

It is possible that increasing substantially the number of 

observations would bring the functional dependence of the millwork on 

volume of construction closer to what is normally expected. However, 

even with a considerable refinement of the techniques used in this 

exercise, it would not be feasible to remove all inherent limitations 

of the econometric model. As Professor L.R. Klein commented: 

"... even if all variables could be precisely measured, 

econometric equations would not be exact. No matter how 

detailed and complex we try to make our equations we 

should find that many variables have not been explicitly 

taken into account. llJi( 

~	 L.R. Klein. A Textbook of Econometrics. Evanston, 111., Row, 
Peterson and Co., 1953. p. 284. 



Timber Resource Statistics for Central Oregon, The U.S. Forest
Service Bulletin, PNW-24, 1968, P. 29.
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The third hypothesis was formulated with reference to a

'westward' shift of the millwork industry. It could not really be sub-

jected to a rigorous testing process, but in the sense that the millwork

producing activities based on pine lumber have increased in the West and

decreased in the East, one may Indeed venture a statement that there had

occurred a westward shift in mlllwork industry. Partly, it came as a

result of old-established 'river mills' branching out West and partly

through a growth of indigenous industry. Among the important factors

which caused this shift were: proximity to abundant supplies of ponderosa

pine lumber, availability of relatively cheap labour and increased con-

struction activities within the region induced by a vigourous population

growth. Less clearly delineated, however, were the changes in marketing;

the combined Northeast and Lake States markets still accounted for close

to 40 percent of total miliwork output sold. Apparently, the links with

the East remain strong in spite of the passage of time.

Turning now our attention towards the fourth and last hypo-

thesis, it may be said that the Pacific region offers good expansion

opportunities to the mlllwork industry, in spite of a problem of scarcity

of inputs, principally of ponderosa pine lumber. Taking an overall view

of the supply situation, the volume of pine sawtimber and growing stock

in Central Oregon has been decreasing during the last three decades,

although recently the rate of decrease has slowed down considerably)-
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There are reasons to believe that with more intensive forestry practices

this trend could very well be arrested, if not reversed (25). Further-

more, it must be observed that only a relatively small part of the

total supply of pine lumber had been made available to miliwork firms.

It could have been that lumber producers regarded prices offered by

millwork buyers simply not high enough to come forward with increased

supplies. It was shown elsewhere in this study that many energetic and

aggressive managers among pine users overcame this scarcity and secured

enough supplies to enable them to grow and reach the efficient size.

The market conditions, both from the inputs and output point

of view, have been found conducive to a high rate of growth for the

Oregon pine-using millwork industry. The industry is in advantageous

position favouring such a growth; it is situated near the source of the

large potential supply of raw materials and it faces expanding markets

for its products in the West. It seems almost inevitable that higher

prices will have to be paid for choice lumber; the firms will have to

absorb these higher prices into their internal cost structure without

weakening their competitive position on the product markets. That this

is possible, it has been demonstrated in the imediate past.

The large millwork producers would be wise also to take

cognisance of some aspects of their productive efficiency and optimal

plant size disclosed by this analysis. They stand to gain by stream-

lining their operations and reducing work force to proportions more

compatible with optimal combination of productive resources.
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1958

6

5

2

1

1

12

27

1963

5

5

5

6

16

37

Annual Sales

($000's)

Less than 50

1,000 and over

TOTAL

Year

1967

4

8

4

7

1

17

41

TABLE 3. SHIPMENTS OF SELECTED MILLWORK PRODUCTS INTO CONSTRUCTION,
1960 - 1968

Ponderosa
pine doors

I
Sash

Exterior
frames
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TABLE 2. PINE USERS BY SIZE OF ANNUAL SALES, 1958, 1963 AND 1967

(in thousand units)
1960 1 ,948

1961 1 ,988

1962 1 ,987 9,022 5,986

1963 1 ,986 8,927 5,835

1964 2,094 8,640 5,934

1965 2,041 8,891 6,250

1966 2,384 7,470 5,260

1967 2,452

1968 2,165

SOURCE: Construction Review, BDSA, U.S. Department of Commerce,
various years.

50 - 99

100 - 249

250 - 499

500 - 999

SNumber of Plan
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TABLE~. PINE USERS BY SIZE OF ANNUAL SALES, 1958, 1963 AND 1967 

Annual Sales Number of Plants 

($OOO·s) 1958 1963 1967 

Less than 50 

50 - 99 

100 - 249 

250 - 499 

500 - 999 

1,000 and over 

6 

5 

2 

1 

1 

12 

5 

5 

5 

6 

-
16 

4 

8 

4 

7 

1 

17 

tOTAL 27 -37 41 

TABLE 3. SHIPMENTS OF SELECTED MILLWORK PRODUCTS INTO CONSTRUCTION, 
1960 - 1968 

Ponderosa Exterior 
Year pine doors Sash frames 

(in thousand units)
1960 1,948 - -
1961 1,988 - -
1962 1,987 9,022 5,986 
1963 1,986 8,927 5,835 
1964 2,094 8,640 5,934 
1965 2,041 8,891 6,250 
1966 2,384 7,470 5,260 
1967 2,452 - -
1968 2,165 - -

SOURCE: Construction Review, BDSA, U.S. Department of Commerce, 
various years. 
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TABLE 4. NEW HOUSING UNITS AUTHORIZED, SELECTED REGIONS, 1962-1967

* Michigan, Ohio, Indiana, Illinois, Wisconsin, Minnesota.

SOURCE: Construction Reports, Bureau of the Census, U.S. Department of
Commerce, various years.

TABLE 5. WHOLESALE PRICE INDEXES OF CONSTRUCTION MATERIALS, 1962-1968
(1957-59 = 100)

SOURCE: Construction Reports, Bureau of the Census, U.S. Department of
Commerce, various years,.

Year

Pacific

North East Lake States'Oregon Washington California Total

1962 11,316 23,877 244,963 289,523 252,307 174,685

1963 13,918 25,539 305,524 351,859 249,801 201,172

1964 14,367 19,661 260,197 303,547 250,644 211,613

1965 14,200 21,620 18O197 229,345 263,506 231,195

1966 12,391 26,408 99,083 149,292 219,010 195,196

1967 14,100 44,200 110,600 178,100 221,900 250,200

Year All Materials

Softwood Lumber
General
MiliworkDouglas fir Southern Pine

1962 98.3 97.7 95.7 n/a

1963 98.5 101.5 95.4 n/a

1964 99.6 103.2 95.5 109.0

1965 100.8 102.4 97.2 109.9

1966 103.9 107.3 106.8 111.8

1967 106.7 116.0 109.7 114.4

1968 111.1 133.3 121.2 118.5

~-- .," , .... ". .. ' .. ~..... ,*~ .......... ~ ..,-_........... ~.: .. ~'"' ... _ .. _~; .. _ ..._._... ~ -;"' ........ ~
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TABLE 4. NEW HOUSING UNITS AUTHORIZED, SELECTED REGIONS, 1962-1967 

* 

* Michigan, Ohio, Indiana, Illinois, Wisconsin, Minnesota. 
SOURCE:	 Construction Reports, Bureau of the Census, u.S. Department of 

Commerce, various years. \ 

Year 

Pac ; f ; c 

North East Lake StatesOregon Washington California Total 

1962 

1963 

1964 

1965 

1966 

1967 

11 ,316 

13,918 

14,367 

14,200 

12,391 

14,100 

23,877 

25,539 

19,661 

21 ,620 

26,408 

44,200 

244,963 

305,524 

260,197 

180,197 

99,083 

110,600 
-

289,523 

351 ,859 

303,547 

229,345 

i49,292 

178,100 

252 t307 

249,801 

250,644 

263,506 

219,010 

221 ,900 

174,685 

201,172 

211,613 

231,195 

195,196 

250,200 

TABLE 5. WHOLESALE PRICE
 

Year All Materials 

1962 98.3 

1963 98.5 

1964 99.6 

1965 100.8 

1966 103.9 

1967 106.7 

1968 111 .1 

INDEXES OF CONSTRUCTION MATERIALS, 1962-1968
 
(1957-59 = 100) 

Softwood Lumber 

Douglas fir 

97.7 

101.5 

103.2 

102.4 

107.3 

116.0 

133.3 

Southern Pine 

95.7 

95.4 

95.5 

97.2 

106.8 

109.7 

121 .2 

General
 
Millwork
 

nfa 

nfa 

109.0 

109.9 

111.8 

114.4 

118.5 

SOURCE: Construction Reports, Bureau of the Census, u.s. Department of 
Commerce, various years~ 
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TABLE INDUSTRIAL USE OF PONDEROSA PINE (1960)6.

SOURCE: USDA - USFS Bull. No. 353, 1965.

SIC Industry
number Industry

(MM b.ft.)
(0/

/0

2421 Sawmills and planing mills 231 .4 14.5

2431 Miliwork plants 704.7 44.2

2433 Prefabricated wood products 57.1 3.6

2441 Nailed wood boxes and shook 211.1 13.2

2499 Wood products (not elsewhere
classified)

20.1 1.3

2511 Wood household furniture 66.4 4.2
(except upholstered)

2531 Furniture of fixtures (not
elsewhere classified)

29.7 1.7

2621 & 2631 Paper mills and paperboard mills 21.4 1.3

344 & 345 Fabricated structural metal pro-
ducts; screw machine products
and bolts

24.0 1.5

394 Toys and sporting goods 20.4 1.3

Sub-total 1384.3 86.8

Other industries 109.1 13.2

TOTAL 1593.4 100.0

~ '- ~ i • ~ ... ... ~' ... _.. • ... 

_ _...... .. .. - .. • ,a '" • ~ . .. ~ 

- .... -<:.... -'-"::" .....:- : ... ..,..... ~ .. ', .. : ." ="'.....~ ... -'­ .. 
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TABLE 6. INDUSTRIAL USE OF PONDEROSA PINE (1960) 

SIC Industry
number Industry· 

(MM b. ft. ) 

231 .4 

704.7 

57 .1 

211 .1 

20.1 

66.4 

29.7 

21 .4 

24.0 

20.4 

1384.3 

109.1 

1593.4 

(%) 

14.5 

44.2 

3.6 

13.2 

1.3 

4.2 

1 . 7 

1.3 

1.5 

1 .3 

86.8 

13.2 
I 

100.0 

2421 

2431 

2433 

2441 

2499 

2511 

2531 

2621 & 2631 

344 & 345 

394 

Sawmills and planing mills 

Millwork plants 

Prefabricated wood products 

Nailed wood boxes and shook 

Wood products (not elsewhere 
classified) 

Wood household furniture 
(except upholstered) 

Furniture of fixtures (not
elsewhere classified) 

Paper mills and paperboard mills 

Fabricated structural metal pro­
ducts; screw machine products
and bolts 

Toys and sporting goods 

Sub-total 

Other industries 

TOTAL 

SOURCE: USDA - USFS Bull. No. 353, 1965. 



Grade

5/4 C-f

6/4

5/4 D

6/4
4/4 Moulding

5/4 I,

6/4

8/4

5/4 'I +

6/4 " I'

1 59

TABLE 7. MARKET DEMAND FOR PONDEROSA PINE LUMBER, BY GRADE AND REGION,

Total

Shipments

(MMb.f.)(p

* Including Oregon
+ "and better" or "and thicker", whichever applicable.
SOURCE: WWPA Market Facts, 1966.

1966

North North
East Central South West* Ore9on

e r c e n t a g e)

19.1 33.0 19.1 28.8

7.6 29.7 31 .7 31.6

23.1 32.3 17.5 27.1

6.8 35.7 25.8 3) .7

10.8 26.2 36.9 26.2

4.6 8.5 27.4 59.4

5.2 13.6 25.7 55.4

2.2 22.6 39.0 36.2

0.1 2.8 18.6 78.6

1.1 2.9 96.0

14.2 22.7 23.5 39.6

4.1 38.6 23.7 33.7

5.9 40.0 16.6 37.4 23.0

10.2 21.7 11.4 50.7

5.6 27.1 24.0 43.4 15.9

3.3 41.2 19.4 36.1 7.7

3.0 82.1 12.7 3.8

5.4 27.4 23.4 43.8 18.5

3.0 44.9 15.6 36.5 11.1

0.8 85.8 9.8 3.6

4.1 28.6 24.7 42.6 20.8

4.4 48.9 12.6 34.2

2.2 81.3 2.3 14.1

2.3 41.7 6.7 49.3

2.4 16.8 31.4 49.4

I 4.7 37.7 19.1 3a.5

4/4 Factory 28.4

5/4+Factory 5.8

4/4 #1 Shop 67.7

4/4 #2 Shop 10.9

5/4 #1 Shop 27.8

6/4 #1 Shop 31.5

8/4 #1 Shop 5.1

5/4 #2 Shop 76.3

6/4 #2 Shop 103.0

8/4#2 Shop 13.8

5/4 #3 Shop 37.9

6/4 #3 Shop 55.0

8/4+#3 Shop 7.7

Stained Shop 12.2

Miscellaneous Shop 41.6

Sub-total (Factory
and Shop)

524.7
-- - -- -- -- --

~ :. - -" '4-_~ .-_ :: ~.". .., '- ~ ~ ~ ..: - :.; ~ ~:.,:. 
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TABLE 7. MARKET DEMAND FOR PONDEROSA PINE LUMBER, BY GRADE AND REGION, 

. - I 

Grade 

5/4 C+ 
6/4 Itlt 

5/4 0 
6/4 It 

4/4 Moulding 
5/4 II 

6/4	 tI 

8/4	 II 

5/4	 " + 
.. II6/4 

4/4 Factory 
5/4+Factory 
4/4 #1 Shop 
4/4 #2 Shop 
5/4 #1 'Shop 
6/4 #1 Shop 
8/4 #1 Shop 
5/4 #2 Shop 
6/4 #2 Shop 
8/4+#2 Shop 
5/4 #3 Shop 
6/4 #3 Shop 
8/4+#3 Shop 
Stained Shop 
Miscellaneous. Shop 

Sub-total (Factory 
and Shop) 

* Including Oregon 

Total
 
Shipments
 

(MM b.f.) 

-
-
-

-
-
-
-
-
-
-


28.4 
5.8 

67.7 
10.9 
27.8 
31.5 

5. 1 
76.3 

103.0 
13.8 
37.9 
55.0 
7.7 

12.2 
41.6 

524.7 

1966 

North North 
East Central South West* Oregon 

(p e r c e n t a 9 e) 

19.1 33.0 19.1 28.8 ­
7.6 29.7 31 .7 31.6 ­

23.1 32.3 17.5 27.1 ­
6.8 35.7 25.8 31.7 ­

10.8 26.2 36.9 26.2 ­
4.6 ;8.5 27.4 59.4 ­
5.2 13.6 25.7 55.4 ­
2.2 22.6 39.0 36.2 ­
0.1 2.8 18.6 78.6 ­
.. 1•1 2.9 96.0 ­

14.2 22.7 23.5 39.6 ­
4. 1 38.6 23.7 33~7 ­
5.9 '40.0 16.6 .. 37.4 23.0 

10.2 21.7 11.4 
"",. 

5'0.1,. ­
5.6 27.1 24.0 43.4 15. 9~ 

... ....~- .... -"'...­~-..

3.3 41.2 19.4 36.1 7.7 
3.0 82.1 12.7 3.8 ­
5.4 27.4 23.4 43.8 18.5 
3.0 44.9 15.6 36.5 11 .1 
0.8 85.8 9.8 3.6 ­
4.1 28.6 24.7 42.6 20.8 

4.4 48.9 12.6 34.2 ­
2.2 81.3 2.3 14.1 ­
2.3 41.7 6.7 49.3 ­
2.4 16.8 31 .4 49.4 ­
4.7 37.7 19.1 38.5 ­

+ "and better" or lIand thicker", whichever applicable. 
SOURCE: WWPA Market Facts, 1966. 



* Inland sawmills

SOURCE: WWPA Inland Lumber Sales Analysts, 1967.
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TABLE 8. DEMAND FOR PONDEROSA PINE: IMPORTANCE OF WESTERN MARKET, BY
GRADES, 1967

Grade

Total*

Shipments West Leading State

(MM b.f.) (Percent)

5/4 C + 17.6 47.2 California

5/4D 115 448 U

6/4 D 7.4 49.5

4/4 Moulding 20.5 36.9 Texas

5/4 20.7 81.0 California

6/4 9.3 69.6

5/4 Moulding + 33.0 82.4

6/4 21.9 94.5
'I

4/4 Factory Select 33.0 48.2 Oregon

4/4 #1 Shop 81.2 49.1 I'

5/4 #1 Shop 37.3 60.1 'I

6/4 #1 Shop 42.1 50.4 California

4/4 #2 Shop 12.9 52.4 Oregon

5/4 #2 Shop 105.5 57.1

6/4 #2 Shop 141.7 53.1 I'

5/4 #3 Shop 46.6 57.9 I'

6/4 #3 Shop 69.4 50.7 'I

- ...­
- ~ '" ,... ....... - .... -"- - - - - _ ., .. .,.. ... ...._"" ... _. ~ - A _ .... ~ ........ ~
 ...- - - _, .... ~ .:: ~~~ :-.:_.... "._....,-.W ~ _.. .- ..... __ .... ~, ~ . ·~_·=.: ..~_:.~~'::'.2_· A_... -- .... ~ ... ,,~ .. ~: .. ~-:,,::~:. ... ,,'" ..... '\v- ... ., ....~ .......... ~~",
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TABLE 8. DEMAND FOR PONDEROSA PINE:.IMPORTANCE OF WESTERN MARKET, BY 
! GRADES', 1967 

Grade 

5/4 C + 

5/4 D 

6/4 0 

4/4 Moulding 

5/4 u 

6/4 u 

5/4 Moulding + 

6/4 u II 

4/4 Factory Select 

4/4 #1 Shop 

5/4 #1 Sh~p 

6/4 #1 Shop 

4/4 #2 Shop 

5/4 #2 Shop 

6/4 #2 Shop 

5/4 #3 Shop 

6/4 #3 Shop 

~Tota1* 
Shipments 

(MM b. f . ) 

17 .6 

11 .5 

7.4 

20.5 

20.7 

9.3 

33.0 

21 .9 

33.0 

81.2 

37.3 

42.1 

12.9 

105.5 

141 .7 

46.6 

69.4 

Leading StateWest 

(Percent) 

47.2 California 

44.8 II 

49.5 u 

36.9 Texas 

81.0 California 

69.6 II 

82.4 II 

94.5 II 

48.2 Oregon 

49.1 II 

60.1 II 

50.4 California 

52.4 Oregon 

57 .1 II 

53.1 II 

57.9 II 

50.7 II 

* Inland sawmills
 

SOURCE: WWPA Inland Lumber Sales Analysis, 1967.
 



* Total construction, index of phystcal volume.

SOURCE: Statistical Abstract of the U.S., Dept. of Commerce, 1969.

TABLE 9b. POPULATION AND CONSTRUCTION TRENDS, SELECTED REGIONS
(1962-67)

e - estimated from New Housing Starts series. p - projections.

SOURCE: Statistical Abstract of the U.S., Dept. of Commerce, 1969.
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TABLE 9a. POPULATION AND CONSTRUCTION TRENDS, U.S.A. (1960 - 1968)

Year Population
Private

Construction Index*

(millions) ($ billions) (1957-59 = 100)

1960 180.7 38.1 101

1961 183.8 38.3 103
1962 186.7 41.7 109
1963 189.4 43.8 112
1964 192.1 45.8 115
1965 194.6 50.3 122
1966 196.9 51.1 122
1967 199.1 50.6 119
1968 201.2 57.0 125

Year West
Population
Pacific California

New Housing Units Authorized
West Pacific California

(millions) (000's)

1960 28.3 21.4 15.9 305.0 e 224.7 194.5
1961 29.2 22.0 16.4 315.0 e 246.9 211.8
1962 30 1 22.7 17.0 360.0 e 289.5 245.0
1963 30.8 23.3 17.6 423.0 e 351.9 305.5
1964 31.4 23.8 18.0 355.0 e 303.5 260.2
1 965 32.0 24.3 18.4 273.5 229.3 180.2
1966 32.5 24.7 18.7 182.5 149.3 99.1

1967 33.0 25.2 19.0 218.3 178.1 110.6

1975 p 40.2 30.8 24.1

1985 p 51.2 39.5 31 .7
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TABLE 9a. POPULATION AND CONSTRUCTION TRENDS, U.S.A. (1960 - 1968)
 

Year Population 
Private 

Construction Index* 

(millions) ($ billions) (1957-~9 = 100) 

1960 180.7 38.1 101 
1961 183.8 38.3 103 
1962 186.7 41'.7 109 
1963 189.4 43.8 112 
1964 192.1 45.8 115 
1965 194.6 50.3 122 
1966 196.9 51 .1 122 
1967 199.1 50.6 119 
1968 201.2 57.0 125 

* Total construction, index of physical volume. 

SOURCE: Statistical Abstract of the U.S., Dept. of Commerce, 1969. 

TABLE 9b. POPULATION AND CONSTRUCTION TRENDS, SELECTED REGIONS 

Year
 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

(1962-67)
 

New Housing Units Authorized Population 
West Pacific CaliforniaWest Pacific California 

(millions) 

28.3 2l.4 
29.2 22.0 
30,1 22.7 
30.8 23.3 
31 .4 23.8 
32.0 24.3 
32.5 24.7 
33.0 25.2 

(OOO·s) 

15.9 305.0 e 224.7 194.5 
16.4 315.0 e 246.9 211.8 
17.0 360.0 e 289.5 245.0 
17.6 423.0 e 351.9 305.5 
18.0 355.0 e 303.5 260.2 
18.4 273.5 229.3 180.2 
18.7 182.5 149.3 99.1 
19.0 218.3 178.1 110.6 
24.1 - - -
31 .7 - - -

1975 P 40.2 30.8 
1985 P 51.2 39.5 

e - estimated from New Housing Starts series. p - projections.
 

SOURCE: Statistical Abstract of the U.S., Dept. of Commerce, 1969.
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