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TABLE 1-DATA ON THE PLYWOOD MANUFACTURING INDUSTRY 
IN THE PACIFIC NORTHWEST. 1957-1986 

(1) (2) (3) (4) (5) (6) 
Softwood plywood 

production 

Percentage of Output price Hourly earnings Timber prices 
Year Total U.S. total Employment (dollars) (dollars) (dollars) 

1957 5.45 99.8 169.2 67.7 2.25 19.0 
1958 6.33 99.8 165.2 68.3 2.33 15.2 
1959 7.78 99.4 180.2 71.9 2.49 25.0 
1960 7.74 99.0 171.2 62.3 2.49 22.1 
1961 8.40 97.9 159.8 59.8 2.50 18.5 
1962 9.28 97.5 163.2 57.6 2.54 16.6 
1963 9.86 96.5 164.2 60.0 2.66 18.5 
1964 11.10 95.1 172.9 58.4 2.81 24.2 
1965 11.31 90.9 172.1 58.0 2.88 27.5 
1966 11.02 84.4 169.9 60.8 3.01 31.5 
1967 10.12 78.1 160.4 55.7 3.13 28.0 
1968 11.26 76.6 168.0 74.0 3.34 42.4 
1969 9.90 72.3 167.0 77.5 3.60 58.8 
1970 10.07 70.5 157.1 64.3 3.83 26.7 
1971 11.20 67.3 164.3 72.6 4.08 30.1 
1972 11.94 65.1 174.9 87.8 4.30 53.2 
1973 11.71 64.0 182.0 111.6 4.76 102.8 
1974 9.75 61.4 175.4 125.8 5.12 142.4 
1975 9.30 57.9 163.6 131.8 5.57 101.6 
1976 10.41 56.5 183.3 145.0 6.20 113.2 
1977 10.67 55.1 198.0 162.5 6.89 153.8 
1978 10.82 54.2 206.4 191.9 7.71 185.0 
1979 10.12 51.5 202.5 201.7 8.43 270.0 
1980 7.83 47.6 178.6 190.6 9.02 285.5 
1981 7.29 42.9 166.1 182.0 9.75 230.6 
1982 6.48 39.5 140.8 166.0 10.29 80.2 
1983 8.35 40.2 153.9 189.4 10.50 112.5 
1984 8.55 38.9 163.1 189.4 10.65 94.6 
1985 8.56 37.5 156.8 186.6 10.86 101.4 
1986 9.67 37.7 160.1 184.5 10.41 127.9 

Notes: (1) Softwood plywood production in Washington, Oregon, and California in billions of square feet (3-inch 
basis); (2) column 1 as a percentage of total U.S. production of softwood plywood; (3) employment (in thousands) in 
all lumber and wood-products industries in Washington, Oregon, and California; (4) wholesale price (in dollars per 
thousand square feet) of softwood plywood (4-inch, interior); (5) average hourly earnings (in dollars) of production 
workers in plywood and veneer in Oregon and Washington; (6) average price (in dollars per thousand board feet) of 
sawtimber (all species) sold from national forests in Oregon and Washington. 

For all except column 5, the sources for the data are issues of Production, Prices, Employment, and Trade in 
Northwest Forest Industries (U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station). 
The data in column 5 are from issues of the Supplement to Employment and Earnings, States and Areas (U.S. 
Department of Labor, Bureau of Labor Statistics). 

ment of the shareholders in the day-to-day 
operations of the firms. 

Another remarkable feature of these co- 
operatives is that of equal hourly pay. 
Exceptions are occasionally made for top 
management positions if they are held by 

nonmembers, but other than this, pay dif- 
ferentials among the workers are nonexis- 
tent. Job assignments are varied and some- 
times rotated, although, if a particularly 
attractive position opens up, its allocation is 
determined by seniority or previous work 
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prices. However, they try to operate on 
longer lead times with their raw materials 
and, as we shall see, generally maintain 
larger log inventories. 

At least until the recent use of computer- 
ized technology, important large-scale 
economies are not evident in plywood pro- 
duction, though there has been a slight trend 
toward some vertical integration with some 
manufacturers assuming warehouse and 
wholesaling functions. The industry is served 
by a number of jobbers who act as middle- 
men, storing the plywood over the swings in 
seasonal demand. In addition, the industry 
has benefited from the activities of its trade 
association, the American Plywood Associa- 
tion. It has standardized and graded the 
products of the manufacturers and under- 
taken promotional and advertising functions 
that would not be in the interests of a single 
firm.7 

III. Responses to Output and Input Prices 

The purpose of this section is to deter- 
mine whether the three types of firms-the 
classical (i.e., conventional nonunion) mills, 
the unionized mills, and the producer coop- 
eratives-in the plywood industry of the 
Pacific Northwest respond differently to 
changes in the prices of their output and 
primary input. As mentioned earlier, each 
mill exercises no influence on the price of 
its output or on the price of its supplies of 
logs. These prices serve as sufficient statis- 
tics to describe conditions in the product 
market and in the market for their major 
input, logs. 

A. Data 

The observations underlying our work in 
this section are drawn from four separate 
sources, all pertaining to the state of Wash- 
ington.8 The first is a survey of all plywood 

TABLE 2-DISTRIBUTION OF OBSERVATIONS ACROSS 

TYPES OF FIRMS AND OVER TIME 

Classical Unionized 
Year firms firms Cooperatives Total 

1968 2 6 5 13 
1970 2 8 3 13 
1972 2 12 5 19 
1974 2 14 2 18 
1976 2 14 4 20 
1978 4 14 4 22 
1980 7 14 8 29 
1982 5 11 8 24 
1984 6 10 8 24 
1986 5 5 8 18 

Total: 37 108 55 200 
Number 

of firms: 9 21 11 41 

mills in the state conducted by the Depart- 
ment of Natural Resources on each even- 
numbered year starting in 1968. The second 
is the compensation and employment infor- 
mation collected by the state's Employment 
Security Department and used by the U.S. 
Bureau of Labor Statistics for its Employ- 
ment and Earnings publication. The third is 
information collected by the International 
Woodworkers of America on employment 
and hours for the purpose of determining 
pension contributions. Finally, we collected 
annual reports directly from the producer 
cooperatives. In a number of cases, these 
sources provided more than one observation 
on a given variable for a particular firm, and 
this was exploited to check on the accuracy 
of the data. Further details on the construc- 
tion of the data are provided in the Ap- 
pendix. 

The result is a set of observations on 41 
firms in even-numbered years from 1968 to 
1986. For only three firms (one classical, 
one unionized, and one cooperative) are 
there observations in every even-numbered 
year, so this is not a balanced panel. The 
distribution of observations across the dif- 
ferent types of firms and over time is given 
in Table 2. In most cases, the reason for 

7The activities of the American Plywood Associa- 
tion are financed by dues levied on the output of each 
member. 

8In each case, confidentiality of the data had to be 
assured in writing before the data were released. In 
addition to the signed release, permission from the 
individual mills had to be obtained for the use of the 

Employment Security Department data and for the 
annual reports of the producer cooperatives. 
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TABLE 5-LEAST-SQUARES ESTIMATES OF EQUATION (1) BY TYPE OF FIRM 

(ESTIMATED STANDARD ERRORS IN PARENTHESES) 

Estimated coefficient on logarithm of plywood price (/3) 

Type of firm Wages Annual hours Employment Output 

Classical -0.02 0.73 0.61 1.51 
(0.28) (0.48) (0.37) (1.01) 

Union 0.19 0.37 0.70 1.82 
(0.16) (0.12) (0.16) (0.29) 

Co-op 0.94 -0.01 0.03 0.91 
(0.21) (0.17) (0.14) (0.25) 

All firms 0.32 0.39 0.56 1.52 
(0.12) (0.12) (0.12) (0.26) 

Estimated coefficient on logarithm of log price (y) 
Type of firm Wages Annual hours Employment Output 

Classical 0.30 -0.41 -0.26 - 1.23 
(0.28) (0.48) (0.37) (1.01) 

Union -0.09 -0.15 - 0.25 - 0.35 
(0.13) (0.10) (0.13) (0.24) 

Co-op - 0.25 -0.10 -0.05 - 0.49 
(0.16) (0.13) (0.11) (0.19) 

All firms -0.03 -0.21 -0.19 -0.51 
(0.10) (0.09) (0.10) (0.22) 

Therefore, the price variables alone cannot 
be expected to remove much of the varia- 
tion in the wage, employment, hours, and 
output data. Notwithstanding this, is there 
any role for output and input prices in af- 
fecting the mills' decision variables? 

To address this question, we specified the 
following regression equation: 

( 1) ln yj,= aj+ /8ln pj,+fy ln rit + it - 

In this equation, y stands alternately for 
average hourly earnings, annual hours per 
worker, employment, and output. The price 

of output is given by p, and the price of logs 
is r; ai is a fixed effect for each firm so that 
the impacts of output and input prices are 
measured relative to each firm's mean value 
of the logarithm of y. Average hourly earn- 
ings and the prices of output and logs are 
all deflated by the consumer price index, so 
the regression estimates report movements 
in real prices. Finally, Eit is a stochastic 
disturbance which is assumed to have the 
conventional desirable properties. This 
equation was fitted to each of the three 
types of mills and to all the mills together. 
The estimate of /8 shows the proportionate 
response of y to proportionate increases in 
the price of output. A similar interpretation 
holds for the y coefficients regarding the 
price of logs. 

Each entry in Table 5 is, for each type of 
firm, the least-squares estimate from equa- 
tion (1) of the proportionate response of the 
variable listed in each column to propor- 
tionate changes in output prices (in the up- 
per panel) or proportionate changes in log 
input prices (in the lower panel). For the 
classical firms, the type of organization that 

variables alone removes, respectively, 18, 4, 8, and 8 
percent of the variation in these variables. By contrast, 
the same regressions for the logarithm of output price 
and the price of logs remove 72 and 91 percent of the 
variation, respectively. The variation of real wages, 
employment, hours, and output is also greater across 
firms than over time within each type of firm (classical, 
union, and co-op) except, interestingly enough, for real 
wages for the co-ops: real wages for the co-ops vary 
more over time than across firms. 


