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In recent years, there has been a strong revival of
interest in exploring the basis for alternative forms of
organizing production. One distinctive and enduring
form of organization is the firm both owned and man-
aged by the individuals who work init. Such worker or
producer cooperalives exist in some guise or other in
virtually all economies and they have often been lauded
as the extension of the democratic principle to produc-
tion.

There exists a large literature on labor-managed
firms in economics, but it is predominantly theoreti-
cal.? It has thrown up a number of important and
testable hypotheses about the behavior of worker-
owned firms, but there has been remarkably little
convincing work examining the empirical relevance of
these hypotheses. Most of the empirical research relies
on comparisons between conventional and -worker-
owned firms in different industries or in different
regions or countries and they usually involve aggre-
gates of firms. There are some valuable case studies of
particular cooi)eratives, but it is difficult to infer from
these anything about how a cooperative’s responses to
a given shock would differ from those by a conven-
tional firm experiencing the same shock.
~ This report contributes to our understanding of the
behavior of cooperatives by examining the largest and
_most durable’ worker-owned sector in United States
manufacturing industry, namely, the ptywood firms in
the Pacific Northwest. After a data-gathering effort
over several years, we have construcled a sampie of
cooperatives and conventional firms operating in the
same industry, the same region, and the same period of
time. There exist already excellent descriptions of the
plywood producer cooperatives’ and we will draw
upon this prior research extensively, but we believe we
have put together the most systematic body of data on
these firms to date.

These provide almost an ideal set of observations
to examine the effects of property rights structures on
firm behavior. In particular, we are able to address the
guestion of whether worker cooperatives and conven-
tional firms respond differently to common changes in
their economic environment, an issue fong debated in

the literature. Also, we have collected information on
the prices of the cooperatives’ shares, the first such data
of which we are aware, and from these share prices we
calculate the profitability of becoming 'a member of a
cooperative mill. These share prices give the appear-
ance of being undervalued. This is consistent with the
difficulties the coops have experienced in raising suf-
ficient capital and we conjecture the cooperative form
of organization is vulnerable to this sort of problem. We
have also looked into the question of whether coops are
more efficient than conventional firms.

Our general goal is to document the empirical
regularities with respect to wages, employment, hours,
and production in these producer cooperatives in com-
parison with other firms in the industry and (o offer
some conjectures about the way in which the property
rights structure of firms affect outcomes.

In Section I below, we describe briefly the main
features of the coops in the plywood industry in the
Pacific Northwest. In Section 11 we sketch the ptywood
manufacturing process. [n Section Il we examine the
responses of the different types of firms to increases in
output prices and log input prices. In Section IV we
analyze the prices of the coops’ shares and investigaie
the supply of capital to the coops. Section V reports on
the measured differences in productivity between coops
and conventional firms. Some conclusions are summa-
rized in Section VL

| THE PRODUCER COOPERATIVES IN THE
PLYWOOD INDUSTRY

The producer cooperatives in the plywood industry
of the Pacific Northwest date from the establishment of
the Olympia Vencer Company in 1921. Its remarkable
success led to the establishment of many more ply-
wood cooperatives so that in the late 1940s and early
1950s almast 25 percent of the industry’s output was
believed to come from the cooperatives. Al that time,
virtually all of total U.S. output was produced in the
Pacific Northwest. However, from the mid-1960s ply-
wood production took hold in the South and the Pacific
Northwest's share of total U.S. output fell consider-
ably. This is shown in column (2) of Table 1: 99.8
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percentof U.S. output of plywood was manufactured in
the Pacific Northwest in 1957, but by 1986 this had
fallen to below forty percent.

The cooperatives’ importance in the industry fell
with the region’s relative decline. Within the region,
however, the cooperatives’ share of plywood produc-
tion has remained substantial: we conjecturc it was
around 42 percent in the late 1960s and almost fifty
percent by 1986. Variations in the fraction of output
produced by cooperatives reflects both their successes
and thetr failures. Some of the most successful have

Table t

Data on the Plywood Manufacturing [ndustry,
in the Pacifi rth-West, 1957~

o @ €Y ) (5) )
Softwood plywoed
production
Percent Ouiput Hourly  Timber
Total of US  Employment Price $5 Eamings 35 Prices 8

1957 5.45 99.3 169.2 67.7 225 190
1958 6.33 99.8 1652 68.3 233 152 =
1959 778 994 1802 719 249 250 2
1960 774 990 1712 623 249 224
1961 8.40 979 1598 50.8 2.50 185
1962 428 975 163.2 57.6 2.54 16.6
1963 9.86 96.5 164.2 60.0 2.66 18.5
1964 1110 95.4 172.9 58.4 231 242
1965 1.3 20.9 172.1 58,0 2.88% 27.5
1966 11.02 84.4 169.9 60.8 10 31s
1967 10.12 78.1 160.4 55.7 3.13 28.0
1968 11.26 76.6 16840 74.0 3.34 42.4
1969 9.90 723 167.0 77.5 3.60 58.8
1970 10.07 70.5 157.1 64.3 383 26.7
1971 11.20 67.3 164.3 726 4.08 30.1
1972 11.94 65.1 174.9 878 430 53.2
1973 1.7t 64.0 182.0 111.6 476 1028
1974 9.75 61.4 175.4 125.8 512 1424
1975 9.30 57.9 163.6 131.8 557 1016

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 10.82 542 206.4 191.9 771 185.0
1979 10.12 51.5 202.5 201.7 843 2700
1980 7.83 47.6 178.6 190.6 9.0z 2855

981 729 429  166.1 1820 975 2306
1982 6.48 39.5 140.8 1664 1029 80.2
1983 835 402 1539 1894 1030 1125
1984 855 388 163 1894 1065  94.6
1985 856 375 1568 1866 1086 1014
1986 9.67 37.7 160.1 184.5 10.41 1279

Nates to Table 1: (1) Softwood plywood production in Wastungton, Oregon, and
California in bitlions of square fees (3/8 inch basis): {2) column (1) as a percentage of
1otal U.S. production of softwood plywood: (3) employment (in thousands) in all
lumber and wood products in Washington, Oregon, and Califomia; (4) wholesale price
{in dollars per thousand square feet) of softwood plywood (174 inch, interior); (5)
average hourly earnings (in dollars) of production workers in plywood and veneer in
Oregon and Washingion; (6} average price (in dollars per thousand board feet) of
sawtimber (all species) sold from National Forests in Oregon and Washingion.

For all except column (3), the sources for the data are issues of U.§. Department of
Agriculiure, Frest Service, Pacific Nomhwest Research Swurion. Productijon, Prices
Employment, and Trade in Nophwest Ferest Industries. The data in column (5} are
from issues of U.S. Depantenent of Labor, Bureau ol Labor Statistics, Supplement to
Employment and Eani tates and Ateas.

been bought out by larger private enterpeise companies
(such as Georgia-Pacific and ITT-Rayonier) while oth-
crs have gone out of business.

The cooperatives are heterogencous and infer-
ences derived from the observation of one or two may
be quite misleading as a generalization of them all.
Their most distinctive feature is that, for the most part,
they fuse ownership and employment: most workers
are shareholders and most shareholders are workers. In
many cases, non-owner workers are employed though
shareholders have preference in the event of layofts.?
Most firms regulate the sale of stock. Usually the
cooperative has the first right to purchase any stock at
the prevailing prce except for transfers within the
family. To ensure a new shareholder has desirable
altitudes and sympathies, the cooperative’s Board of
Directors often has to approve any sale of stock and
candidates for new owners work for a probationary
period in the company. A new shareholder has the right
to employment only when a vacancy appears.

< Usually, each stockholder holds one share and is
,;Sr entitled to one vote in selecting the Board of Directors

who themselves must be shareholders. Board members
receive no additional compensation for their service on
the Board. The tumover of directors is usually high and
normally the shareholders participate actively in the
management of the company. Indeed, some general
managers have complained of excessive involvement
of the shareholders in the day-to-day operations of the
firms.

Another remarkable feature of these cooperatives
is that of equal hourly pay. Exceptions are occasionally
made for top management positions if they are held by
non-members, but other than this pay differentials
among the workers are nonexistent. Job assignments
are varied and sometimes rotated though, if a particu-
larly attractive position opens up, its allocation is
determined by seniority or previous work performance.
Often no dividends are paid on common stock (in fact,
the by-laws of a few companies actually prohibit the
payment of dividends) so that the returns to ownership
take the lform of wages. The workers’ wealth is alsc
affected, of course, by variations in the price of stock
which, as we show below, may be substantial. How-
ever, most observers identify takehome pay as the
companies’ primary goal. Thus Berman (1967, pp
180-1) writes: “Worker-owned plywood companies
have in practice been far more concerned with the
maximum wage objective than with profit maximiza-
tion. The employee-sharcholders tend to think as work:

R
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ers rather than as owners”? D
—Irisevident from the fact that a number of producer
cooperatives were formed to save the jobs of employ-
ees in conventional, unprofitable plants that employ-
ment has been a primary goal of the organizations. The
initiative in establishing the companies has sometimes
come from the workers themselves and sometimes
from others, but maintaining or increasing employ-
ment has figured quite explicitly in the cooperatives’
goals. Where the workers have taken over old and

failing plants, they have faced the problem of raising

capital to modernize facilities. The usual method has
been to sell shares of stock 1o the workers though there
is a natural limit to what can be garnered in this way 50
that most at one time or another have found it necessary
to seek loans from outside.

The plywood cooperatives are routinely credited
with being more productive than conventional firms in
the same industry though it is not clear whether this is
correct. We report below on our attempts to determine
whelher productivity differences exist between the
coops and conventional firms. The issue of differential

- productivity has arisen in disputes between the IRS and
the cooperative mills over the computation of taxable
business income. The cooperatives involved in these
disputes claimed that their members” higher earnings
relative to'the pay received by unionized workers in the
industry reflected superior work effort. As such, this
differential income represented wage payments to la-
‘bor which should be deductible from the mills’ gross
income as legitimate business expenses and should not
‘be subject to tax. In adjudicating these disputes, law
courts agreed that at least part of these differential
earnings indicated higher productivity. But these dis-
putes have been restricted (o (hose coops that have been
profitable enough to catch the IRS’s attention and
whether the claim of superior productivity is an appro-
priate generalization has not yet been demonstrated.
Documenting this higher productivity is not straight-
forward. Measures of output per manhour are sugges-
tive, butthey are frustrated by differences in the quality
of raw materials and in the grades of plywood pro-
duced.’

In operations such as selecting the appropriate
thickness of the veneer to be cut, the gluing and sanding
of the panels, and the care and maintenance of the
machinery, there is certainly the opportunity for varia-
tions in the quality of work performance. Advocates of
producer cooperatives claim workers in such compa-
nies have natural incentives to apply more effort and

police themselves and their fellow workers with less
need o be monitored by supervisors. Indeed, in his
survey, Greenberg (1986) found plywood cooperatives
usually used only one or two supervisors per shift
compared with the six or seven used by conventional
firms in the same industry and location. When one
cooperative was converted to a privately-owned mill,
the number of supervisors and foremen was immedi-
ately quadrupled. According to the general manager of
this mitl who had aiso béen its manager prior to is
conversion, “We need more foremen because, in the
old days, the shareholders supervised .themselves...
They cared for the machinery, kept their areas picked
up, helped break up production bottlenecks all by

“themselves. That’s not true anymore. We've got to

pretty much keep on them all of the time” (Greenberg,
1986, p. 44).

Offsetting these production line advantages are
problems delineating the authority of managers and
that of the Board of Directors. Some managers com-
plain of inadequate discretion over daily operations
and of exaggerated attention by the shareholders to the
company’s current financial health with insufficient
planning for future contingencies. The fact is that both
conventional and cooperative plywood firms have ex-
isted side by side for almost seventy years in the Pacific
Northwest suggesting that there are enduning advan-
tages to each type of firm, but that neither clearly
dominates the other in overall efficiency within the
larger context of a private enterprise economy.

I-PLYWOOD MANUFACTURING

The primary raw material in the plywood manufac-
turing process consists of logs. Veneer is peeled from
the logs, then cut and dried. There is a separate market
for veneer with some firms producing veneer exclu-
sively and others purchasing all their veneer from other
firms. The veneer is glued and assembled into panels,
then trimmed and sanded, and finally inspected and
graded. Roughly halfl of production costs consists of
expenditures on wood (including veneer) and labor
costs represent about one-third of the total.* Although
there are several large firms in plywood production in
the Pacific Northwest, the industry is not dominated by
these firms. Plywood is produced in large quantities
outside the region and, though there are many different
grades of plywood, each firm has no mfluence on the
price of its product.

i 2 A A TN el O It . i st M1 D Tl A0 0 e o 17




The Worker-Owned Plywood Companies of the Pacific Northwest

The consumption of plywood moves closely with
housing construction and plywood prices are quite
volatile as is evident from the data in column (4) of
Table 1. By the early 1970s, plywood prices were little
different from their vatues in the late 1950s. Then they
rose rapidly to 1979 before falling oft in the 1980s. The
last decade has been a very difficult time for firms in'the
industry especially for those in the Pacific Northwest.

Column 6 of Table 1 shows timber prices (o have
been even more volatile with periods of first sharply
rising prices and then of abruptly falling prices as in the
years between 1971 and 1975 and again between 1977
and 1982. The difference in 1980 between falling
plywood (and other lumber product) prices and rising
prices of contracted timber supplies generated a cosis
in the western timber industry that was ultimately
resolved in 1984 by the Timber Contract Buyout.”

Some of the conventional plywood mills have their
own timber supply and may have been less affected by
the rise in raw material prices in the early 1980s even
though their accounting practices call for costing their
timber at market prices. The cooperative mills are
dependent on publicly held timberlands for their raw
material supplies and this might make them appear to
be more exposed to sharp changes in timber 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 computerized tech-
nology, important large scale economies are not evi-
dent in plywood production though there has been a
slight trend toward some vertical intcgration with some
manufacturers assuming warchouse and wholesaling
functions (Berman, (1967), pp.62-84). The industry is
served by a number of jobbers who act as middlemen
storing the plywood over the swings in seasonal de-
mand. In addition, the industry has benefitted from the
activities of its trade association, the American Ply-
wood Association. It has standardized and graded the
products of the manufacturers and undertaken promo-
tional and advertising functions that would notbe in the
interests of a single firm.!

Il RESPONSES TO OUTPUT AND INPUT PRICES

The purpose of this section is to determine whether
the three types of firms - the classical (that is, the
conventional nonunion) mills, the unionized mills, and
the produ'cer cooperatives -in the plywood industry of

the Pacific Northwest respond differently to changes in
the prices of their output and primary input. As men-
tioned earlier, each mill exercises no influence on the
price of its output nor on the price of its supplies of logs.
These prices serve as sufficient statistics to describe
conditions in the product market and in the market for
their major input, logs.

Data

The observations underlying our work in this sec-
tion are drawn from four separate sources all pertaining
to the state of Washingtion.!! The first is a survey of all
plywood 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 information collected by the state’s
Employment Security Department and used by the
11.S. Bureau of Labor Statistics for its Employment and
Earnings publication. The third is information col-
lected by the [nternational Woodworkers of America
on employment and hours for the purpose of determin-
ing 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 construction of the data are
provided in the appendix.

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 coopera-
tive) are there observations in every even numbered
year so this is not a balanced panel. The distribution of
observations across the different types of firms and
over time is given in Table 2. In most cases, the reason

Tabte 2

Distribution of vations b f Firm,
and gver Time; Washington State

Year Classical Unignized Cooperative  All Types
1968 2 6 5 13
1970 2 g .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 ! 8 24
1984 6 10 8 24
1986 5 5 8 18
All Years 37 108 55 200
Number of 9 21 i1 41

Firms -
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for missing observations 15 simply the inability to
obtain data on a particular variable or on all variables,
butina few instances a firm was notoperative ina given
year. As indicated in Table 2, there are more than two
observations on conventional firms (both union and
nonunion) for every one on the cooperatives, most of
the observations on the conventional firms being union-

industry faced very different product market condi-
tions in the three years shown. 1972 was a prosperous
year for the firms with production and prices surging
above their previous year’s values. By contrast, in 1980
production and prices were falling as the industry
entered a severe recession. By 1984, the industry was
gradually coming out of the recession though produc-

ized. tion and prices still had not attained the levels of the late
Mean values (and standard deviations in parenthe- 1970s. T

ses) of variables in our sample for all the years and for Itis evident from Table 3 that the classical firms are

three specific years are given in Table 3.*2 The plywood small operations with relatively few employees and

e A N

Table 3

Sample Means {(and Swndard Deviations) of Variables

by Type of Firm and by Year

1972 Classical _ Linion Coop All Fiom

Nominal Hourly Wage 5.31 (1.10) 5.63 (1.42) 4.72 {0.52) 536 (1.24)
Employment 102 [t:¥3) 278 (152) 262 (119} 255 (143)
Annual Hours per Worker 1960 37 1916 (120 2253 (299) 2009 (227
Index of Qutput Price 164.5 (14.6) 159.3 (9.4) 154.1 {0} 158.5 8.7
Index of Price of Logs 120.5 (4.2) 115.8 (8.6) 117.7 {3.5) 116.8 7.2
Inventories of Logs 804 (429) 6021 (6334) 7302 (2997) 5809 (5474)
Qutput 370 (2.85) 7.52 (3.63) 6.7% (2.04) 6.93 (3.29)
Labor 'Productivity 189 (0.4) 16.4 (10.6) 12.2 (2.9) 15.6 (8.6)
1980 Classical Union Coop All Firms

Nominal Hourly Wage 11.49 (2.75) 11.58 (2.23) 3.79 (1.06) 10.79 (2.40)
Employment 73 31 236 (135) 259 59 203 (123)
Annual Hours per Worker 1425 (403) 1759 326) 1935 (388) 1727 (397)
Index of Qutput Price 339.1 (26.4) 250 (23.2) 294.1 (47.5) 3199 (35.5)
Index of Price of Logs 284.1 (25.1) 201.6 (33.0) 295.6 (20.5) 290.9 (27.6)
Inventories of Logs - 1293 (2760} 4047 (5581) 5901 (6672) 3804 {5484)
Output 1.18 (0.76) 5.07 (3.10) 5.69 (2.36) 4.30 (3.05)
Labor Productivity t2.3 (8.2} 13.5 8.2 1.5 (3.5) 12.7 (7.0)

Table 3 (Concluded)

Sample Means (and Standard Deviations) of Variables
by Type of Firm and by Year

1984 Classical Union Coop All Firms
Nominal Hourly Wage 10.20 (6.29) 12.65 (2.51) 10.31 (1.64) 11.26 (3.65)
Employment 67 {65} 233 (88) 240 {5 194 (106)
Annual Hoiirs per Worker 1487 (905) 1876 (324) 1962 (280) 1807 (529)
index of Qutput Price 279.3 {48.7) 302.7 (3.8) 280.0 (43.9) 2923 (34.7)
Index of Price of Logs 2410 {17.5) 230.7 (12.1) 233.0 ([4.8) 23440 (14.5)
Inventories of Logs 75 {183) 3086 (5214) 5698 {7806) 3204 {5848)
Quiput 1.87 (2.66} 5.09 (3.10) 518 (1.83) 431 (2.90)
Labor Productivity 12.2 {6.2) 12.0 (6.5) 11.4 (3.2) 1.8 (5.3)
1 Yea Classical Union Caop Al Tinms
Real Hourly Wage 4.11 (1.67) 436 (1.17) 336 (0.71) 4.04 (1.25)
Employment 77 (52) 275 (146) 257 (78) 233 (139)
Annual Hours per Worker 1647 (574) 1860 (293) 2086 {303) 1883 (391)
Real Output Price 120.1 (33.0) 1271 (2500 o3 {23.8) 121.2 (27.2)
Real Price of Logs 103.4 23D 109.8 (24.1) 100.6 (22.3) 106.1 (23.8)
Inventories of Logs 858 {1879) 6102 (74405 7028 (6742) 5387 {6898)
Output 2.06 (2.01) 6.035 (3.32) 5.97 (1.89) 5.29 (3.16}
Labor Productivity 14.0 (6.0} 13.2 (B4} | R ) (34 i3.0 (7.0}

Notes {0 Table 3: The nominal price indices of output and togs equal 100 in 1967. Log inventories are observed at the beginning of the year shown and are
measured in thousand board leel. Quiput is the weighted sum of the production of softwood, hardwood, and veneer {each measured in thousands of square
feet, 3/8 inch basis) where the weights are given by the real prices (in 1967 doflars) of these three types of output. Labor produciivity means cuiput per
million manhours. More information on the data are contained in the appendix.
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hold small inventories of logs. In a few cases, they do
not operate for the entire year. They are individual
proprietorships or partncrships, not corporations or
parts of corporations. Most plywood production in
Washington takes place in the unionized firms and in
the cooperatives.

Average employment in the unton firms and the
cooperatives is almost the same though in our sample
the variation in employment among firms is smaller for
the cooperatives. The cooperatives operate consis-
tently with higher inventories of logs suggesting per-
haps an attempt to shelter themselves from the effects
of sharp changes in the prices of raw material supplies.
The workers in cooperatives also work substantially
more hours each year, the union-coop hours differen-
tial being as large as 17.2% in a prosperous year such
as 1972." Hence the annual earnings differentials in
our data between union mills and cooperatives are
considerably smailer than hourly earnings differen-
tials. The earnings data for the cooperative mills in this
table include the payment of any dividends.

Employment and Earnings Comparisons
over Time

A comparison of employment and earnings in an
expansion year such as 1972 with those in a year of
contraction 1980 may suggest how conventional mills
and cooperatives respond to adverse product market
conditions." The data in Table 3 indicate that, whereas
in the union mills employment in 1980 averaged 86
percent of employment in 1972 and in the classical
mills employment in 1980 averaged 72 percent of
employment in 1980, in the cooperatives employment
in 1980 was 99 percent of employment in 1972. At the
same time, nominal hourly earnings grew less between
1972 and 1980 in the cooperatives than in the conven-
tional .plants. It might be inferred from this simple
corfipdrison that, when reductions in labor costs are
called’ for, the cooperatives are inclined to protect
employment and tolerate more moderate wage in-
creases, if notcuts in earnings, than conventional firms
(both union and nonunion).

These comparisons are over a slightly changing
composition of firms. If we restrict the comparisons to
those mulls observed both in 1972 and 1980, even more
striking differences emerge: in the union mills, em-
ployment in 1980 averaged 83.6 percent and in the
classical mills employment in 1980 averaged 51.3
percent of their 1972 values whereas in the coops
employment was 115.9 percentof 1972; with respect to

nominal average hourly eamings, in the union mills
earnings more than doubled between {972 and 1980
whereas in the coops in 1980 earnings were 183.8
percent of their 1972 levels.

The three firms for which we have continuous data
over the period from 1968 to 1986 also illustrate the
relative volatility of employment in the conventional
firms. Employment in each firm expressed as a per-
centage of its average is graphed in each year in Figure
1. The range of employment expressed as a percent of
average employmeat is 99.0 for the classical firm, 44.7
for the union firm, and 11.2 for the cooperative.

We conjecture that the cooperatives’ employment
respanses are likely to depend on the number of its
employees who are members.'* Regrettably, it proved
impossible tocompile acomprehensive series on mem-
bership for all the cooperatives, but we were able to
piece together some information for certain mills in
particular years. These data are shown in Table 4 which
gives the percentage of employees who were members
in fourteen cooperatives in Washington and Oregon in
seven years from 1958 to 1982. Eight of the coopera-
tives included in Table 4 are among the sample of
Washington cooperatives whose descriptive statistics
are provided in Table 3 and these are identified by an
asterisk. A blank in this table means we could not
obtain information on membership.

Clearly, there are marked differences across mills
in the relative importance of membership. Though the
average is 75 percent, membership ranges from 37.5
percent of total employees to 100 percent. Also, there
is a meaning(ul decline in the importance of member-
ship over time.'® This is particularly evident in firms J
and L which are observed in each of the years. Insofar
as a relatively large pool of nonmember employees
provides cooperatives with a margin for adjusting

Figure 1
EMPLOYMENT, 1968-86
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employment to changing market conditions, then the
data in Table 4 suggest this margin has tendcd to
increase over time.

The increasing use of nonmember labor over time
sustains the notion that worker ownership is a degen-
erative process, that a producer cooperative moves over
time increasingly away from the ideal of the complete
identity of workers and owners and towards an organi-
zational form in which ownership is restricted to a few
shareholders who hire labor. This is what happened to
the first plywood cooperative in the Pacific Northwest,
the Olympia Veneer Company, and this slow erosion.of
the cooperative principle has been noted in other worker-
owned firms. Unless there are substantial -efficiency
advantages from worker ownership or unless there is a
strong commitrnentto the cooperative principle; worker-
owners are presented with strong incentives not-to
dilute their special status and perhaps income by shar-
ing it with new members."?

The inferences drawn above about the firms’ re-
sponses are made by comparing the means of variables
(especially earnings and employment) across years by
firm type. Such comparisons, of course, donot distin-
guish between the impacts of output price from those
of input prices and between 1968 to 1986 the prices of
logs and those of plywood moved in the same direc-
tions. We need to unscramble their separate impacts.

Effects of Changing Input and Output Prices

In this sub-section, we relate the firms’ decision
variables to the economic environment facing them. As
mentioned above, their environment is defined almost
entirely by the price of their output and the price of their

Table 4
Mem hi Percenta f Employment by Fiom and by Year

Firm 1958 1963 1967 1972 1976 1977 1982

A 62.9 64.7 66.2 68.8 7L 65.6 70.5
B* 94.3
C 73.5 8238 69.7 529 540

D* 63.6 57.5 60.5

E 670

F* 93.4 973 898 91.2 96.8 96.8
G* 823 66.9 68.1 60.8 61.6 769
H* 74.6 79.0 66.2 60.8 37.5
| 88.6 850 81.3 94.4 766 76.0 858
i* 100 913 78.0 76.4 g1.7 nz 53.3
K 100 83.1 17.5 74.5 80.0 76.6

L 100 95.9 3.6 87.6 90.6 £9.6 §3.7
M 547 432 49.2 52.6 503 45.t 152

N* 713 TR0 76.2 5L.Y 38.6 59.8 69.6

Notes for Table 4: The asterisk denotes those caoperatives included in
our sample of Washington cooperatives described in Table 3.

primary input, logs. Mainly because of differences in
the particular type of their output and log inputs, these
prices vary across mills though most of the variation in
these variables in our data is over time. By contrast,
mostof the variation in real wages, employment, hours,
and output within these 200 firm-year observations is
across firms." Therefore, the price variables alone
cannot be expected to remove much of the variation in
the wage, employment, hours, and output data. Not-
withstanding (his, is there.any role for output and input
prices in affecting'the mills” decision:-variables?- .

. wTo.addressithis. quesuan rwe spemﬁed the-follow-
ing regressmn equation: -

(l) Iny, = o+ Blnp, + 'ylnri[ + €

In this equation, y stands allemately for average
hourly carnings, annual hours per worker, employ-
merit, and output. The price of output is given by p and
the price of logs is r. ¢ 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..Avérage hourly earnings and the prices
of output and logs are all deflated by the consumer
price index so the regression estimates report move-
ments in real prices. € is a stochastic disturbance
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

Table 5

Least-Squares Estimates of Equatign (1) b of Firm
{estimated standard errors in parentheses)

¥
-
Wages Annuil Hours Employment Output
Ctassical  -0.02 0.73 06l 1.51
(0.28)  (0.48) ©37 (101
Estimated Union 0.19 037 0.70 1.82
Coeflicient (0.16) 0.12) {0.16) 0.29)
Logarithm

o | coop 094 -001 003 091
price (B) 021 (017 ©.14)  (0.25)
Al Firms  0.32 0.39 0.56 152
©12)  (0.12) 0.12)  (0.26)
Classical 030  -0.41 026  -1.23
(0.28)  (0.48) (37  (1.01)

Estimated
Coefficient Union -0.09 0135 -0.25 -0.35
on L.ogari}hm {0.13) {0.10) (0.13) {0.24)
oftoghice | ooy 025  -0.10 005 049
o (0.16) ©.13) 011 (019
All Fioms  -0.03 .21 -0.19 -0.51
0.10)  (0.09) @1 (022)
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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 equation (1) of the propor-
tionate response of the variable listed in each column to
(in the upper panel) proportionate changes in output
prices and to(in the lower panel) proportionate changes
in log input prices.
- . For the classical firms, an increase in the price of
output is associated with increases in employment,
hours per worker, and output. Moverments inreal wages
are uncorrelated with movements in output prices.
Increases in the price of the major input (logs) accom-
pany decreases inemployment, hours, and output though
these responses are smaller in absolute value than those
associated with the price of output. The union firms’
hours, employment, and output responses are similar to
those of the classical firms’ and again there is little
evidence of wages responding to changes in output
price.

The point estimates for the cooperatives are differ-
ent from those of the conventional firms’. Hours and
employmeant are uncorrelated with output price for the
coops. On the other hand, a one percent change in the
price of output is associated with almost the same
change in real wages. With respect to changes in the
price of logs, the coops’ point estimates suggest real
wages respond more than hours or employment to
input price changes. Nevertheless, output among the
cooperatives responds positively to product market
prices contrary to concerns expressed in the economic
literature that the output supply function of worker-
owned enterprises will be negatively-sloped with re-
spect to the price of output.' However, the elasticity of
the cooperatives’ supply, curve is one-half the value
estimated:for the union mills.?

i+ The ‘discussion in the previous two paragraphs
focuses upon the economic significance of the esti-
mates reported in Table 5. Differences across firms in
the statistical significance of these estimates are much
less clear. The standard errors attached to the point
estimates caution against strong inferences. Though
the coops’ responses to changes in output prices appear
quite different from those of the conventional firms,
conventional statistical tests cannot reject the null
hypothesis of no difference across the three types of
firms in their responses. Perhaps this should not occa-
sion much surprise given that (in the presence of firm
fixed effectsinequation (1))  andy measure responses

around each firm’s mean values of y: in some cases we
have only a few observations on each firm so the
estimates of f§ and 7y are likely to be quite imprecise.
All of the cooperative milis produce plywood, but
some of the conventional firms produce veneer only.!
Are the estimates of the respaonses across the types of
firms reported in Table 5 sensitive to the inclusion of
mills producing only veneer? This is unlikely because
those firms producing veneer for the plywood manu-
facturing firms operate in the same price environment
as those firms producing their own veneer: other things
equal, an increase in plywood prices encourages the
production of veneer and an increase in timber prices
discourages the production of veneer. However, to
confirm:our conjecture, we also fitted equation (1) to
the sample of mills that.excludes those producing
veneer-only. The qualitative results are simiiar to those
in Table 5.7

These results suggest that, in the face of virtually

the same economic environment, the cooperative firms’
adjustments-are.somewhat different from those of the
conventional firms’. Though confident statements are
unwarranted, the coops’ appear to respond to changing
output prices by adjusting wages and not by altering
employment and hours. By contrast, in the conven-
tional firms the adjustments fall more on hours and
employment and less on wages.” The competitive
nature of the plywood manufacturing industry sug-
gests there are little rents to be bargained over and,
therefore, there might seem to be little room for differ-
ences among the firms. However, firms may make
different - adjustments to common changes in their
economicsenvironment and this is what the results-in
Table 5 suggest. These different adjustments are re-
lated to the process-by which earnings are determined
for the union firms and the:cooperatives. In the union-
ized sector, wages.are sétthroughcollective bargaining
agreements that apply to all covered firms and the most
of the movements in wages are the consequence of
factors beyond the discretion of any single firm.

One might expect, therefore, at least for the unio_h~
ized firms, a relationship running from the industry-
wide determined wage rate to each firm’s inputs and its
supply of output. This would imply the following
specification:

(2) Iny =0 +Blnp +ylor, + 8w, + €

where w represents real hourly earnings, p the real
price of output, and r the real price of logs. y stands

e —

e e e mea

B
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altemnately for annual hours per worker, total employ-
ment, and real output. Fixed firm effects are repre-
sented by ..

The least-squares estimates of this equation for the
unionized mills are shown in Table 6 where, for com-
parison, the corresponding estimates resulting from
fitting the equation to the classical firms and to the
cooperatives are also given. Forconventional firms, the
estimates in Table 6 broadly conform to what would be
expected if they were interpreted as conventional input
demand and output supply equations:: though esti-
mated standard errors are sometimes-large felative to
their associated point estimates, employment is nega-
tively related to real wages and to the price of logs and
positively related to the real price of output. For the
cooperatives, the partial correlation between wages
and employment is not merely statistically insignifi-
cant, but very small.

Conclusions
In general, the estimates in Tables 5 and 6 suggest
that the cooperatives respond to changes in their price

—i=

Table 6
.Squares Estimates of Equation (2) by T m
(estimated standard errors in parentheses)
A ‘
”~ . Ty
Annual Hours  Employinent Qutput
( Classical 0.70 0.59 1.46
0.21) (0.32) 0.69)
gsﬁr;atpd Unien  0.36 0.74 1.80
oefhcient
b 0.12) (0.16) (0.29)
of Plywood Coop 022 0.07 0.93
price ) : (0.20) (0.17) ©30 .
\ Al Firms 0.49 0.64 1.67
(0.12) (0.12) (0.26)
¢ Classical 0.05 -0.05 -0.44
{0.21) (0.32) 0.70)
Estimated .
Coeflicient Union  -0.14 0.27 -0.34
on Logarithm { {0.10) (0.13) (0.24)
ofLogPrice | coop 016 0.06 0.49
oY) (0.13) (0.11) (0.20)
\ All Firms -0.22 020 .52
0.09) {0.10) 0.21)
¢ Classical -1.54 -0.71 -2.63
0.14) 0.22) 0.48)
Estimated .
Coefficient Union 0.06 -0.20 0.11
on Logarithm (0.08) (0.10) {0.20}
ofLogPrice | coop 023 0.04 0.02
& (0.12) (©.11) (0.19)
\ Al Firms -0.31 .0.23 -0.45

(0.07) (0.08) (0.17)

environment differently from classical and unionized
firms. Given the estimated standard errors, this must be
a teniative, not a confident inference. This inference
squares, however, with the general features of the
institutional environment within which wages are de-
termined. In the union sector, wages are set through a
multi-firm collective bargaining agreement and each
mill may set employment and hours conditional upon
this collectively bargained wage. By contrast, each
cooperative determines .for itself how much of its
income net of ¢ontractual payments to distributetothe
workersin thefopmyoficusrent €amings and how miugh
to set aside as retained eafnings.* Hourly earnings may
vary from year to year.® And it appears they do.

IV RETURNS TO JOINING THE COOPERATIVES

For the sample of firms in Washington state de-
scribed in the previous section, there is little difference
in annual eamings between unionized mills and coop-
erative mills though the volatility of employment inthe
cooperatives is smaller than that in the unionized mills.
This might suggest that the primary monetary advan-
tage offered members-of the cooperatives is the secu-
rity of employment over time. If so, the value that the
worker-owners place on this advantage should cause
the prices of the coop’s shares to be higher than they
would otherwise be so that the expected retrns to
working in the union mills and the cooperative mills be
equated. This prompted us to collect data on the prices
of the cooperatives’ shares and to determine from these
prices whether being an owner-worker in a cooperative
mill has been a profitable investment. This section
reports our findings.

To date, there has been no systematic analysis of
the prices of the plywood cooperatives’ shares. To
provide suchan analysis, we collected advertised share
prices from the Business ‘Opportunities section of the
Portland Oregonian for cach issue of the newspaper
from 1957 to 1986. In many instances insufficient
information on prices was provided,? but nevertheless
we were able to garner 248 observations on share prices
for eleven companies in Oregon and Washington. As is
the case whenever listed prices are used for analysis,
the classified advertisements specify asking prices and
may not correspond (o prices actually paid. We take up
this issue below.

Many advertisements specify an amount that must
be paid now and an amount that must be paid later. In
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other words, often only a fraction of the asking price
has to be paid up front and the purchaser assurnes a loan
(of a length unspecified in the advertisement) on the
‘remaining balance. [ndeed, in a few cases an advertise-
ment provided two options: one option is an amount
that has to be paid now plus an amount to be paid later;
and the other option calls for a smaller total amount to
be paid in full now. Naturally, the asking price is lower,
the smaller the amount of the loan.”

To describe the pattern of share prices, we related
the real share price of firm i in yeart, 5, (measured in
thousands of 1983 dollars) to a vector of firm dummy
variables, a vector of year dummy variables, and the
proportion of the asking price to be paid at the time of
transfer of the share (D,):

(3) S =o+o+ BD_+¢g,

The parameters were estimated by least-squares.
Ninety percent of the variation in these share prices is
removed by this specification. The estimated value of
B is -13.56 with an estimated standard ecror of 1. 65: a
ten percent increase in the fraction of the asking price
to be paid now is associated with a $1,356 lower price
(in 1983 prices) which represents about 3 percent ofthe
mean of S;. Clearly, the price discount foralargerdown
payment should depend on the length and other charac-
teristics of the loan, but very few advertisements speci-
fied these features so we are not in a position to exploit
such information.?

The time-series movement in real share prices as
implied by the estimates of o is graphed in Figure 2.

Thiseries follows roughly: the fortunes of theplywood

industry with a marked peak in the-late 1970s followed,__

Figure 2
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by a drastic fall in the 1980s.” This leads naturally to
the conjecture that the time-series pattern in share
prices is driven by variations in plywood prices and
indeed there exists a significantly positive contempo-
raneous correlation between share prices and plywood
prices over time. (Plywood prices are also graphed in
Figure 2.) However, only 43 percent of the time-series
variation in share prices is removed by plywood prices
so there remains much residual movement left unac-
counted for. There exists, for instance, a significant
upward trend in real share prices even after controlling
for the effects of plywood prices.*

The cross-sectional variation in real share prices
implied in 1983, that is, the estimates.of o, from
equatlon (3), are given in column (1) of Table 7 (The
first six mills labelled in Table 7 also appear in Table 4
with the same letters.) These prices range from a high
of $89.300 for mill L to $10,300 for mill R. Mill L is
well known to be a very prosperous company while
mill R is now out of business. Characteristics on a few
of these firms are provided in columns (2) and (3} of
Table 7. Thus, column (2) computes average annual
earnings implied for 1982 for those firms for which
adequate earnings data are available while column (3)
indicates the membership-to-employment percentage
implied for 1982 as taken from the data in Table 4.3
Among those five mills with eamings data, the mill
with the highest earnings, mill M, has the highest share
price. Mill M is also the mill with the lowest percentage
of employecs who arc members. The mill with the
highest membership-to-employment percentage, il
E, has the lowest earnings of the five. If a cooperative
mill’s earnings contain an element of rent, these should
be capitalized into its share prices. We have examined
this for three mills for which we are able to obtain a

Table 7
Share Prices in 1983 across Cooperative:Mills with
Selected Eamings and Membership Information
) 2} (3}

1982
1983 1982 Implied Membership
Share Prices Annual Earnings to Employment

Mill (in 3 thousands) (in § thousands) Pergentage
A 78.6 240 6319
F 524 18.8 92.5
H 292 23,7 61.3
J 52.4 19.6 76.5
L 89.3 88.4
M 79.0 305 499
0 28.7
P 3L0
Q 290
R 10.3
S 69.0
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sufficiently long time series of share prices and earn-
ings. These are mills A, J, and M. For firm M, in

"panicular, we obtained annual earnings data for mem-
ber workers for each year from 1957 to 1980.

Denote the real earnings (including all distnibu-
tions-of any dividends) of a member of mill M in year
t by Y*"t and denote the real price of mill M’s share in
yeartby S.Thenthe discounted present value, R™(0,T),
of purchasing a share in year 0 and working in the mill
until year T is

T - S, + 875, = R" (0, T)

where 8 is the discount factor.

Suppose the relevant alternative to joining the
cooperative is to work as a union employee-in the
conventional plywood mill where the annual earnings
are Y°. The wealth used to purchase a share in the
cooperative mill, S, may be invested instead in the
form of a local savings deposit where it earns a rate of
interest in year tof i . Suppose the individual invests the
principal S, until he leaves employment in the union-
ized-mil! i m year.T. The discounted present value from
this activity, R°(0,T), between year 0 and year T is

T&Y -8 + ST (1+i)=R"(0,T)

The net present value of being an owner-worker in
mill M in year 0 is, therefore, R™(0,T)-R*(0,T).

We computed these net present values for all years
from 1957 to 1980 using the. share prices for mill M
implied by equation (3) (when D, =1), the annual series
on mill M’s member camings and the earnings of
unionized. workers, and-the interest rate payable on
savings deposits in Portland (as the values for i,). All
values are denominated in 1983 dollars.

-Instead of tabulating discounted net present val-
ues, define.S * as the price of a share in year 0 such that
the discounted net present value 1s zero:

S,k = [ &TL (1 + D) [E3(Ym, - Y") + §7S,]

S, ¥ is the price of a share in year 0 such that the
discounted present value of joining a cooperative and
thatof being employed in the unionized mill are equated.
For brevity, we dub S;* the equilibrium value of a
share. When SO/SG*<1, a share is trading for less than
the value that would equalize R*and R™, the discounted
present values of alternative employments.

In fact, according to the top panel of Table 8, this

11

was the experience of mill M’s shares throughout the
period from 1957 to 1980: mill M's shares were trading
consistently for less than the value that would have
equalized the discounted present values of joining and
of not joining the miil.*? For instance, the price of mill
M’s shares in 1957 was selling for 60 percent of the
equilibrium price for someone planning to work in the
mill until 1960. For someone planning to work from
1957 to 1980 in mill M, the price ofthe mlll 8 shares in

mdlcatlng that nnll M’
dérvalued by the critérion of equallty of dlscounted
present values.?

The middle and bottom panels of Table 8 provide
values of S /S * for two othef cooperative mills, milis
A and 1.* The prices of mill A's shares also appear
consistently undervalued. For mill J, the prices of
shares purchased in the 1970s were also undervalued,
but some of those purchased in the early and mid-1960s
appear not to have been. Someone working in a union
mill from 1962 to 1980 and investing his capital in a
local savings account would earn 91% of the monetary
return from purchasing a share in mill J in 1962 and
working in the mill until 1980. Nevertheless, even for

Fable 8

Sharc Prices Relative-to their Equilibrivm Values, § /5 *

© MM
Year Employment Started
-
”~ —
1957 1960 1965 1970 1975
1960 060
Year 1965 (.42 0.49
Employmem { 1970 035 0.39 0.58
Terminated 1975 046 049 0.59 0.65
' 1980 035 036 041 041 047
MillA
Year Employment Started
—_—— ——
. 1966 1970 1974 1978
1967 (.83
Year 1971 0.6l 0.89
Employment | 1975  0.67 0.72 0.79
Terminated 1979 0.62 0.63 0.65 0.82
Ml )
Year Employment Started
.
”~ —
1962 1967 1972 1977 1982
1965 1.09
Year 1970 1.16 0.90
Employment 1975 [.22 0.97 0.84
Terminated 1980 0.91 0.73 0.63 0.78
1986 0.44 0.35 0.30 0.42 0.67
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mill J, most of the values of S /S * between 1962 and
1986 are less than one.

Lest it be thought that this prevalence of underval-
ued share prices are the consequence of using (higher)
advertised prices rather than traded prices, it should be
noted that, in principle, lower share prices have an
ambiguous effect upon discounted net present values.
" Lower share prices at time of purchase, 0, raise the
present value of becoming a member, R™, but at time of
sale, T, lower share prices lower the present value. If
share prices were traded-at some fixed proportion of
advertised prices, the effect on net present values
depends on the difference between share prices at
period 0 and at period T.2¢ In fact, if shares consistently
traded at ninety percent of their advertised values, then
the values of S/S * are given by the entries in Table 9.
These are lower than thosé-in Table 8. In other words,
if shares traded at consistently lower values than adver-
tised prices, the under—va[uation of these cooperatives’
shares would be even more marked.

Why have these mills’ share prices normally been
under-valued? One immediate reaction might be that
the apparent discount at which the shares were selling
reflects the dsk (indeed, for some formulations, is a
measure of the risk) of holding an asset whose price

Table 9
Share Prices Relative to their Equilibrium Values, S /S *.
Assuming Shareg Trade at 90% of Advertised Prices
MillM
Year Employment Stanted
- .
_p— —
1960 056
Year | 965 039 045
Emptoyreent { 1970 032 0.36 0.55
Terminated 1975 043 0.45 035 0.61
1980 0.32 033 0.37 0.38 0.43
MillA,
" Yeaf Etiployiiient Started
—
”~ N Tw
1966 1970 1974 1978
1967  0.81
Year 1971 0.57 0.88
Employment | 1975  0.63 0.71 077
Terminated 1979 058 0.61 .61 0.80
MillJ
Year Employment Started
- S
0 e
1962 1967 1972 1977 182
1965 1.09
Year 1970 1.14 0.88
Employment { 1973 1.18 093 0.81
Terminated 1980 085 0.68 0.59 0.75
1986  0.40 0.32 0.28 0.39 .63

fluctuates over time. However, this is not the only
source of risk here: we have implicitly assumed the
worker to be fully employed in cach year although,
according to the results in the previous section, the
probability of employment in the unionized firm in a
recession is likely to be lower than that for the coopera-
tive. This differential probability of employment should
have the effeét of bidding up the price of the coopera-
tives’ shares.

Another factor in our analysis of net present values
concerns the loans that are often shouldered upon
purchase of a share. Qur computation assumes that
shares are bought and sold outright whereas, in fact, in
some cases, the transaction involves the purchaser
taking on a loan with the associated interest cost.
However, the net effect on share prices of this loan
activity is unclear if the individual both borrows at the
time of purchasing a share and then lends at the time of
selling his share.

Though the market for these shares mightbe thought
to be thin, in fact, the activity in shares as evidenced
from the advertisements suggest a steady stream of
buying and selling opportunities. The sample of 248
price quotations used in the analysis above represents
only a fraction of the offers as many did not contain
sufficient information on prices for us to use and the
advertisements invited potential buyers to make further
inquiries. Itcould be the case, of course, that the sample
we have put together is unrepresentative in some sense
although we have no reason to believe this is so. Itis the
case that these three firms have been among the more
successful of the cooperative mills though they have
been rélatively successful throughout the period stud-
ied. These are not mills that were foundering in the
early years and then performed exceptionally well in
maore recent years. '

Our results do not contradict Berman’s conclusion
drawn from her analysis of some share prices in the
1960s that “Imperfect information, speculative mo-
tives, and exaggerated expectations (both optimistic
and pessimistic) have played substantial roles {in the
determination of share prices]” (Berman, 1967,p.195).
Al the same time, this statement does not mention our
principal result, namely, the persistent undervaluation
of the share prices. We know of no other research on the
cooperatives' shares that examines this issue.

This suggests the capital market for cooperatives is
not operating as expected and it supports the notion
that, ina predominantly capitalistenvironment, worker-
owned firms operate at something of a disadvantage in
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capital markets. Proponents of worker coops have
maintained for years that this is the case. When they
were established, the typical cooperative attempted to
issue only as many shares as its anticipated employ-
ment. At the same time, the price of the stock was kept
within the financial abilities of the worker to purchase
it. This meant that the company was often undercapital-
ized at the time of its establishment. As a consequence,
many cooperatives subsequently turned to banks for
loans. Banks were not accustomed to dealing with the
cooperative form of organization and, in particular,
they had to recognize they were dealing with manage-
ments that served at the discretion of the employees
rather than the other way around.” Given the precari-
ous position of management in some companies, the
banks have found it necessary to reach agreements with
all the members rather than with their representatives.

We also wonder whether the cooperative form of
organization is susceptible to this sort- of apparent
undervaluation. In the form of cooperative in the ply-
wood industry, a condition of employment is that an
individual tie up a significant fraction of his assets in

the company in which he works, the result being that

the worker’s labor income and capital income are
subject to the same risks. By comparison, the conven-
tional firm detaches the supply of labor from the supply
of capital: a worker in a conventional firm may choose
to purchase shares in the firm in.which he works
(provided the firm is a corporation), but he is not
obliged to do so; in other words, the worker in a
.conventional firm may expose his labor income to a
different source of uncertainty from that facing his
capital. Many workers lack the capital to invest in a mill
_ and others will be averse to subjecting their labor
income to the same risks as those exposed to their
capital: The result will be a reduction in the supply of
labor (and the supply of cooperaling capital) to the
cooperative mills. If this reduced supply is sufficiently
large, it will manifest itself in the sort of undervaluation
of cooperatives’ shares that we have found for most of
the period since the mid-1960s in the Pacific North-
west. We hope that research on other cooperative
organizations can be undertaken to determine whether
our conjecture is correct.

V PRODUCTIVITY DIFFERENCES BETWEEN
COOPS AND CONVENTIONAL FIRMS

In Section I of this report, we presented an analy-
sis of the relationship across different types of firms

i3

between employment, hours, eamings, and output on
the one hand and plywood prices and log prices on the
otherhand. This analysis involved examining 200 firm-
year observations. For a subset of 171 observations, we
have data also on each firm’s input of logs in addition
to measures of their plant and equipment and this
enables us to enquire into .productivity differences
between conventional firms and coops.

Table 10 reports by type of firm the mean values of
output per manhour and output per log input for three
separate years and for all years together,.B causq this
is, not a balanced data set. (malqs,,dlfff;,rke’gg,ﬁmns are
obscrvcdrm;dlffcrcnt -years), the variations.in:the pro-
ductivity figures across years reflects in part t,.hr.;,chang—
ing composition of the sample. Nevertheless, in each
year labor productivity (output per manhour) is least
for the coops and most for the classical firms.. The
differences in labor productivity between union firms
and the coops are often small. Productivity measured in
terms of output per unit of log input is usually greatest
for the coops (1984 being the exception). These sum-
mary data do not suggest clear and consistent differ-
ences in productivity across the firm types.

More meaningful than §$imple mean differences in
productivity are estimates of production functions in
which the effects of several variables on productivity
may be taken into account at the same time. To this
effect, we fitted the following equation to describe

Table 10
ean ctivity Differences b Year
All

Classical  Union Coop Firms
1972 '
Ouiput per Manhour  18.87 14,70 12.24 14.48
Qutput per Log Input 3.45 232 4.47 3.04-
1980
Output per Manhowr  13.08 12.89 11.45 12.59
Qutput per Log Input ~ 1.40 4.15 11.18 5.8
1984
Output per Manhour  £1.95 11.60 11.30 11.65
Output per Log Input 1.10 6.99 2.25 4.42
All Years
Cutput per Manhour  14.46 12.29 11.88 12.61-
Qutput per Log Input 1.56 3 5.00 3.61

Notes: Output is the weighted sum of the production of softwood, hardwood,
and veneer {each measured in thousands of square feet, 3/8 inch basis) where
the weights are given by the real prices {in t967 dollars) of these three types
of output.
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differences in output per unit of labor and log inputs
across the 171 firm-year obscrvations:

4) In[X/(M.L)], = o, +BInM_+ yinL + €,

Here X is real output, M represents manhours (the
product of employment and annual hours per worker),
and L is the input of logs. If the input-output relation-
ship for piywood manufacturing is approximated well
by a log-linear production function, then the coeftfi-
cients (3 andy are each input-output elasticities minus
unity. The approximation error is given by the term €it
and it stands for factors affecting productivity that are
omitted from the equation.

Note that equation (4) incorporates no information
about each mill’s physical capital. In fact, information
on certain types of capital was collected (such as the
size of lathes). We found that these capital measures
were often quite different across firms, but for a given
firm they changed very little over time. Therefore,
instead of introducing these capital variables into the
production function explicitly, equation (4) incorpo-
rates them implicitly by allowing each firm to have its
own intércept, ai. In other words, forgiven amounts of
labor and raw matenals, equation (4) allows each mill
to have a different production function, a specification
that was once advised to deal with what was called
“management bias” (Mundlak (1961)).

The least-squares estimates of equation (4) are

giveninTable 11 tor each type of firm and for all firms.
The values of B and y are always between minus one
and zero implying that, aithough proportional increases
in each input raise output, the proportional increase in
output is smaller than the proportional increase in the
input. In other words, the law of diminishing returns
operates. The estimated coefficients attached to
manhours are very similar actoss firm types. The point
estimates of ¥ show more variation, but the associated
standard errors caution against any strong inferences.
Indeed, conventional statistical tests cannot reject the
hypaothesis that there 15 no difference among the esti-
mates of 3 and 7y for the.coops’ observations, the
unionized firms’ observations, and the classical firms’
observations.

If the separate firm intercepts in equation (4) are
suppressed and replaced with- dummy variables indi-
cating type of firm (that is, coop or union or classical),
the coefficients attached to these dummy variables
suggest that productivity is lower in the conventional
firms. However, this difference is not significantly
differentfrom zero according to the customary criteria.
The data do not suggest one type of firm is more
productive than another.

There are a number of shortcomings with these
estimates of productivity differences across firm types.
First, the least-squares estimates in Table | | are biased
because they do not recognize that the inputs of labor
and logs are determined jointly with output.® Also,

A ~
Notes: p is the estimated coefficient attached to manhours and v is the estimated coefficient attached to the input of logs. Estimated standard erross are in
parentheses. “see” denotes the standard error of estimate of the equation. The instruments for the estimated in the last tow columns are firm dummics,

fp, fne, (Bup), (Enr)?, and (Bp)(fnr) where pis the real price of plywood and r is the real preice of the input of logs.
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Table 11
Estimates of Productivity Equation (4)
Instrucmental
Mean Least-Squares Variable
(Standard Estimates Estimates
Numberof  Deviation) o :
‘Fism ;" Observa- of Dependent ~ ~ A Rt
Type " Hons’ Variable 3] ¥ R? see B ¥
Coops 38 1.91 0419 -0.816 0.97 019 -0.635 -0.716
0.19) (0.264) (0.097 (0.469) ©.179)
Union 101 1.74 -0.371 -0.572 .83 0.31 0.8%0 -0.981
(.10} 0.147) (0.088) 0.471) (0.244)
Classical 32 2.85 -0.356 -0.390 0.90 0.31 -0.322 -0.320
(0.26) {0.128) (0.102) {0.155) (0.138)
All
Conventional 133 2.00 -0.356 -0.508 091 0.31 0.168 -0.642
Firms {0.13) {0.098) (0.066) {0.207) (0.134})
All Fioms 171 1.98 -0.327 -0.582 092 0.30 0.178 0.716
{0.13 (0.089) 0.057 0.196)  (0.122)
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least-squares bias arises because the inputs included in
equation (4) diverge from those that are the relevant
ones in production. The labor input in equation (4)
counts employment and hours, but does not take into
account work effort per hour per worker, a dimension
of labor input that proponents of the cooperative struc-
ture emphasize when discussing the production advan-
tages of labor management. The input of logs in equa-
tion (4) does not take into account differences in the
quality of the logs. In other words, the inputs in the
fitted production function contain errors in measure-
ment and this causes the least-squares estimates of the
production funcnon parameters tobe biased and incon-
sistent.

In these circumstances, a natural response is to
seck help through the application of an instrumental
variables estimator. There would seem (o be natural
candidates for valid instruments: the prices of plywood
output and of log input. These prices are predetermined
with respect to any single firm’s behavior and yet
clearly help to determine each firm’s choices of its
inputs. The difficulty is that though these prices are
valid instruments, they are not very good ones: most of
the variation in both manhours and log inputs is across
firms while most of the variation in output and input
prices is across time, not across firms. The result is that
the values of manhours and logs imputed by plywood
and log prices (and by the firm dummies) are extremely
highly correlated with one another and with the firm
effects (ai) in equation (4). Hence the instrumental
variable estimates of equation {4) yield imprecisely
estimated coefficients and estimates that are very sen-
sitive to small alterations in the size and characteristics
of the sample.

For the sake of completeness we present-in the
final two columns of Table ! | the instrumental variable
estimates of equation (4). Most of the estimates are
similar to the least-squares estimates. The exception is
the estirnates for the unionized firms where the effects
of increases in manhours on productivity (B) are much
higher. However, the corresponding standard error is
also much larger. In general, confident inferences can-
not be drawn from the instrumental variable esti-
mates.??

The work reported in this section does not provide
any convincing reason for believing that therc are
meaningful differences in the productivity of coopera-
tives, unionized firms, and classical firms. The fact that
all three types of firms have coexisted for several
decades in the plywood industry in the Pacific North-
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west suggests that one type does not dominate the
others in overall efficicncy and the productivity equa-
tions we have fitted do not persuade us.to reject that
hypothesis.

VI CONCLUSIONS

This report has been concerned with the behavior
of producer cooperatives. We-have identified an envi-
ronment in which three types of firms Operate - coop-
eratives, privale unionizéd firms, and private: nogumon
firms - and where they: have.operatéd:for many, years,
namely, the plywood manufacturing industry in the
Pacific Northwest. Clearly, .the industry equilibrium
supports all three types of firms. What is particularly
attractive about this industry as acage study, is that these
firms face virtually the same economic environment so
that differences in outcomes-are more likely to reflect
differences in the finms’ objectives. This common
economic environment is descnibed by the prices of
major inputs and of output, each firm being character-
ized as a price-taker in these markets.

This paper has addressed several classes of issues
in the literature on worker ownership and management.

‘First, are the responses of the cooperative form of

organization to changes in its environment different
from those of conventional firms? Using data collected
for this particular study describing 41 firms over the
period from 1968 to 1986, we find evidence that the
cooperative’s responses are different: the cooperative
is more likely to adjust eamings and less likely to adjust
employment to changes in output prices and input
prices than the conventional firm. Though the elasticity
of the supply of output with respect to product price is
smaller for the cooperative, we find no evidence for a
negatively-sloped output supply function, a construct
that has figured prominently in the literature on labor
managed firms since Ward’s (1958) original article.
The second issue concerns the supply of capital to
cooperatives. On the basis of data collected for this
study on the prices of the shares of the cooperatives
over a period of thirty years, we find sharp variations in
these prices across firms and over time. For three
cooperatives for which we were able to collect a
reliable time-sertes on earnings, we find that their share
prices have been habitually (though not invarably)
undervalued. This is a novel finding. We speculate that
thisapparent undervaluation of the cooperative’s shares
is endemic (o this form of organization in which a
worker is required to subject his labor income to the
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same risk as his capital. I so, this would help to explain
the difficulties these firms have had in raising capital
for their operations.

The third issue concerns productivity differences
between cooperatives and conventional firms. The
survival in the plywood industry of the Pacific North-
west of both coops and conventional firms over many
decades suggests there are no dominant advantages (o
one form of organization over the other. This hypoth-
esis of no productivity differences'could not be refuted
by analyzing the data availableonoutput, labor, and log
inputs on 171 firm-year obscrvations.

Our work suggests that what needs to be done in the
research on cooperatives is to shift the focus of etfort
away from more speculation on the way cooperatives
behave and towards work that investigates their actual
behavior. Qur impression is-that currently most eco-
nomics research on these issues takes the form of
variations on a nuriiberof theoretical themes while the
empirical investigation of these issues is rejatively
neglected. The type of empirical research that will be
persuasive makes use of observations on firms (not
industries) and it involves comparisons of firms within
the same industry- or region. This sort of empirical
‘research appears to be quite unusual at present.

Ultimately, we would like to know why the distri-
bution of types of firms takes the formit does. Producer
cooperatives constitute just one configuration of an
organization’s property rights. There arc many others
so the empirical analysis of the consequences of differ-
ent institutional arrangements represents a vast re-
search agenda.

HEFERENGES_

”Belias Carl J:, Indusmal Democracy and the Worker-
. Owrier Firm:New Yotk: Praeger 1972,

VBen—Ner, Avner, “On the Stability. of the Cooperative
Type of Organization”, Journal of Comparative
Economics, September 1984, 8, 247-60.

Berman, Katrina V., Worker-Owned Plywood Compa-
nies: An Economic Analysis, Pullman, WA.: Wash-
ington State University Press, 1967.

Berman, Katrina V. and Berman, Matthew D. 1978:
The Long-Run Analysis of the Labor-Managed
Firm: Comment, American Economic Review, 68,
4, September, pp. 701-5.

Berman, Katrina V. and Berman, Matthew D. 1989: An
Empirical Test of the Theory of the Labor-Man-
aged Firm, Journal of Comparative Economics,
13, 2, June, 281-300.

Bonin, John P., Jones Derek C., and Putterman, Louis,
“Theoretical and Empirical Studies of Producer
Cooperatives”, unpublished manuscript, 1992.

Bonin, John P. and Putterman, Louis, Economics of
Cooperation and the Labor-Managed Economy,
New York: Harwood Academic Publishers, 1987.

Clark, Andrew and Oswald, Andrew 1990: Trade Union
Utility Functions: A Survey of Union Leaders’
Views, unpublished manuscript, Dartmouth Col-
lege, August.

Dahl,-Henry G., Jr., “Worker-Owned Plywood Compa-
nies in the State of Washington”, unpublished
- .. manuscript, Everett, Washington, April 1957..

Greenberg, Edward S., Workplace Democracy: The
Political Effects of Participation, Ithaca, NewYork
‘Cornell University Press, 1986. ~

[reland, Norman J. and Law, Peter I, The Economics of
Labor- Managed Enterprises, New York: St.
Martin’s Press, 1982.

Jones, Derek C. and Svejnar, Jan, (eds), Participatory
and Self-Managed Firms, Lexington, Mass.: D.C.
Heath & Co., 1982.

Levin, Henry M. 1984: Employment and Productivity
of Producer Cooperatives. In Robert Jackall and
Henry M. Levin, (eds), Worker Cooperatives in
America, Berkeley and Los Angeles: Umversﬁy of
California Press, 16-31.

MaCurdy, Thomas E. and Pencavel, John-1986: Test-

ing Between Competing Models of Wage - and
Employment Determination in Unionized Mar-
kets, Journal of Political Economy, 94, 3, 2, June,
53-839.

Mattey, Joe P., The Timber Bubble That Burst, New
York: Oxford University Press, 1990.

Russell, Raymond, Sharing Ownership in the Work-
place, Albany: State University of New York Press,
1985.

Sertel, Murat R. 1982: Workers and [ncentives,
Amsterdam: North- Holland Publishing Company.

Stephen, Frank H. (ed), The Performance of Labor-



Ben Craig and John Pencavel

Managed Firms, New York: St. Martin’s Press,
1982.

Vanek, Jaroslav 1970: The General Theory of Labor-
Managed Market Economies, Ithaca: Cornell Uni-
versity Press.

Ward, Benjamin, “The Firm in Hlyria: Market Syndi-
calism”, American Economic Review, September
1958, 47, 565-89.

DATA APPENDIX

Our data on the plywood mills are from four
sources. In each case, confidentiality of the data had to
be assured, in writing, before they were released. The
sources are as follows.

1. A survey of atl plywood mills in the state of Wash-
ington has been conducted by the Department of Natu-
ral Resources (DNR) on each even numbered year
from 1968. Infoimation collected from these surveys
that are relevant to this research are
(a) the humber of hours on a standard shift,
(b) the number of days during the year that each
mill was operating,
(c) whether the mill produced vencer or plywood
and the mill’s use of hardwood, and
(d) plywood and veneer inventories atthe beginning
and end of each year.
The vast majority of plywood mills operating in the
state were surveyed. Only very small mills were not
covered, most employing less than ten people.

2. Data on total compensation and monthty employ-
ment are collected for each mill by the state’s Employ-
ment Security Department on its so-called ES-202
forms. Data for most of the mills are available from
1980. Prior to that date only county aggregates are
available, but because of the large number of counties
and the small number of mills many county-level
- observations could be matched with individual mills.
The definition of total compensation is that relevant Lo
the state’s unemployment compensation laws: bonuses,
tips, and stocks paid by the employer are included, but
employer payments to private pension or welfare funds
are excluded. The employment figures cover produc-
tion, supervisory, clerical, and piece workers as well as
workers on paid vacation. They do not include those on
layoff, on unpaid vacations, or involved in work stop-

pages.

3. The International Woodworkers of America and the
Western Council of the IWA collect data on member-
ship employment and hours for each unionized mill for
the purpose of managing their pension funds. Employ-
ment data were collected for the median month of
employment meaning the median month in which the
plywood mill was in operation. For those mulls where
employment data were available also from the Em-
ployment Security Department (ESD), the least-squares
regression of employment from the ESD on member-
ship employment from the IWA is as follows:

(ESD employment) = 3434+ 0.976 (1WA employment)
(17.9) (0.067} R?=0.95
where estimated standard errors are in parentheses.
Using the average wage for the plants as calculated
from the contract files in the IWA archives. The least-
squares regression of total compensation from the ESD
on compensation from the IWA is as follows:

(ESD compensation) = £,407,442 + 0.846 (IWA compensation)
424,871 (0.120) R=0.79

4. Data were collected from the annual reports of the
producer cooperatives. When data from both the an-
nual reports and the Employment Security Department
were available, the figures did not exactly agree (which
is to be expected in view of the different accounting
periods and the different definitions of compensation),
but they were close to one another.

The annual hours of work variable used in this
paper is defined as the number of hours per shift per
worker times the number of days the mill was in
operation. Clearly this is an approximation to average
hours worked. The hours data we have record regular
shifts and we lack information on extended or short
shifts. Further, workers may not work each day the mill
is in operation. From the union pension data and the
annual reports of the cooperatives, we sometimes had
data on annual hours per member (not per worker). The
ratio of these per member hours to our per worker hours
were 1.167 for the union data (with a standard devia-
tion of 0.26) and 1.015 for the producer cooperatives
(with a standard deviation of 0.43).

Hourly wages as used in this paper are defined as
annual total compensation divided by the product of
employment and hours per worker (where the tatier is
measured in the manner outlined in the previous para-
graph}.
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For output prices, most of the firms concentrated
their production in softwood plywood so we used the
producer price index for western softwood plywood. A
few plants produced only vencer and for these observa-
tions we used the softwood veneer price index. A
couple of mills produced only specialty hardwood so
we used the hardwood plywood price index for these.
The price of logs is collected by the Agricultural
Marketing Service of the State of Washington. These
prices are collected every other month for four regions
in the state. We used the price of a nuinber 3 Douglas
fir peeler log in the region in which the mill was
located.
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1See, forcxample John P. Bonin and Louis Putterman (1987),
Bonin, Derek C. Jones, and Putienman (forthcoming), Norman J.
Ireland and Peter J. Law (1982), Jones and Jan Svejnar (1982), and
Frank H. Stephen (1932).

I Forinstance, sce Henry G. Dahl (1957), Carl J. Bellas (1972},
Edward S. Greenberg (1986), and, above all, Katrina V. Berman
(1967).

* Shareholders can also be fired for repeated malfeasance.

* Note, however, that on the same page Berman writes, “An
additional measure [of successj of stability of employmcnt might
be included here, but steady employment of shareholders is gener-
glly assumed, so that the wage rate becomies the measure of
shareholders’ income from the company”. Dahl (1957) concurs
with Berman on the importance of wages: “Generally, the majority
qfth hareh Iderstendtq Ehmkmuchlhesameas they used tothink

: s jObS as: Wilof Hembers. -'I'I'u;:;r are prlmanly
Lh the wage they take home(p. 50).

" ¢Previous rcscarchcrs have never made it clear, but Lhcy have
probably “compared the coops with the unionized firms in the
industry and have ofien drawn unfavorable inferences about con-
ventional firms from these comparisons.

"The decisions invotving the IRS were apparently reached by
compariag costs forindividual depantiments in a particular coopera-
tive with those in neighboring conventional firms.

¥ Expenditures on glue and special adhesives make up about 5
percent of production costs with the remainder being administra-
tive and fixed costs. Information on costs is provided by Berman
(1967, pp. 39-61).

? This Federal Government “hailout” provided gencrous con-
ditions under which certain timber contract holders were able to

write off their liabilities. The episode is analyzed by Joe P. Maltey
(1990). He attributes the price bubble in the late 19705 and early
1980s not simply to changes in macroeconomic activity and policy,
but o the propensity of overcapitalized and recklessly optimistic
buyers to assume a risky postures. We know of no plywood firms
that were part of the bailout.

19The activities of the Association are financed by dues levied
on the output of each member.

" In 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 bad to be obtained for
the usc of the Employment Security data and for the annual reports
of the producer cooperatives.

2 Annual hours per production worker are defined as the
number of hours per shift times the days operated per year. Average
hourly eamings is defined as total annual compensation divided by
the product of average annual hours per worker and employment.

1Y Average labor productivity (output per manhour) is consis-
tently lower in our sample of cooperatives than in the conventional
firms. (It would not be so evident if we measured productivity as
output per man.) Similar calculations in the 1950s and early 1960s
suggested that the cooperatives were more productive than the
conventional firms (Dah! (1957), pp.31-6, Berman (1967), pp. 189-
91).

4 Note from Table 1 that, though plywood prices were rising
in 1972 and falling in 1980, they were considerably higherin 1980
than in 1972: according to Table I, nominal plywood prices in 1980
were more than double their value in 1972, Also, tirnber prices (the
prices of the mills’ major input} were rising in 1972 and falling in
1980 with nominal prices in 1980 more than four times their 1972
levels. The separate impacis of product and input prices are mea-
sured below.

5 Dahl (1957, p. 16) noted, “In hard times the worker-owned
mills lay off the non-sharcholder employecs, they curtail produc-
tion by eliminating Saturday operation, they reduce the wages of
the sharcholders; but they continue o employ those sharcholders
who wish to work and they continue to operate.”

% Dascribing the data in Table 4 by means of conventional
variance-covariance analysis, the estimated cocfficients on the
yearly dummies (measured relative to 1958) are as follows {with
estimated standard errors in parentheses): for 1963, -3.04 (3.99),
for 1967, -6.65 (3.99); for 1972, -8.93 (4.11); for 1976, -1 1.56
(4.31); for 1977, -14.03 (4.11); and for 1982, -11.08 (4.36).

7 These incentives are discussed, for example, in Avner Ben-
Ner {1984) while Raymond Russell {1985) provides evidence of
the tendency of cooperatives to evolve into conventional firms for
the scavenger companies in the San Francisco Bay area and taxi
cooperatives in Boston and Los Angeles.

'8 Regressing, in trn, the logarithms of real wages, employ-
ment, hours, and rcal output on yearty dummy varnables alonc
removes, respectively, 18%, 4%, 8%, and 8% of the variation in
these variables. By contrast, the same regressions for the logarithm
of output price and the price of logs removes 72% and 91% 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 coop) except, interestingly
enough, for real wages for the coops: real wages for the coops vary
more over time than across furms.

“This suppasition originated with Benjamin Ward’s (1958)



Ben Craig and John Pencavel

model of the dividend-maximizing labor managed firm. Though
the result is sensitive Lo the particular specification of the model, it
has disturbed many supporters of cooperatives ever since.

2 How can the coops’ cutput supply function be responsive 1o
prices when employment and work hours appear so insensitive? In
other work we have undertaken, we have found the coops’ pur-
chases of log inpuits to be quite responsive (o prices, the elasticities
of log inputs with respect to plywood prices and to log prices being
approximately plus unity and minus unity respectively. In addition,
of course, holding constant the number.of workers and their hours,
waorkers’ cffort per hour may vary 1o produce more output when the
price of output rises. .

2 Whereas none of the cooperatives produces veneer exclu-
sively, 21 percent of our firm-year observations on unionized mills
produce veneer exclusively and 59 percent of our nonunion firm-
year observations describe mills producing veneer only.

2 The only difference of note is that some wage responsive-
ness to outpul prices becomes evident among the conventional
fimms though their response remains one-half that of the coops™.

2 Some {not all) of the classical firms are fringe producers
(open for a pariof the year or open in years when product prices are
high) so the differences between the cooperatives and the classical
firms are perhaps to be expected. However, this characterization of
the nonunion mills is not approprate of all them and we have shown
in Figure 1 how one continvously operating classical mill’s em-
ployment varied over the years 1968-86 compared with the corre-
sponding cooperative mill's employment.

24 Thig different process means it is meaningful to inquire into
the effect of wages on employment, hours, and output for a
unionized firm whereas for a cooperative mill it is no more
meaningful to assess the impact of wages on employment than itis
to measure the impact of employment on wages.

2 Berman (1967, p.197) draws this inference from her survey
of thirteen cooperatives in 1964: “Sharcholder wages in worker-
owned companies have not been maintained at fixed levels but have
varied in response to business conditions and the companies
financial circurnstances. In some firms these variations have been
frequent..... Although the 1964 rates equaled the highest ever paid
for some companies, more than half had paid higher wages at some
earlier date.”

2% Thys, some advertisements simply instructed interested
_buyers 10 contact someone for a price quote.

! The mean nominal price of shares in our sample of 248 is
$25.090 with a standard deviation of $21,360. In 1983 dollars, the
mean and standard deviation of share prices are $44,610 and
$25.237. The highest nominal asking price encountered is $30,000
with $30,000 down for a share in mill L in 1980. Of the 248
advertisements, 138 asked for the cntire price to be patd in cash at
the time of transfer of the share. Of those offering a loan, the most
frequent arrangement asked for between 20 and 30 percent of the
price to be paid in cash at the time of share transfer.

 Many variants of equation (3} were fitted such as specifying
the dependent variable in logarithms and allowing the effect of Dit
10 be nonlinear, The out-of-sample predicted values from fittling (3)
were much more plausible than those in which the dependent
variable was the logarithm of the real share price while there werc
no meaningful nonlinearities in the measured effects of Dit. The
specification in equation (3) requires the time-series vapation in
share prices to be the same for all firms. This is unlikely 10 be the
case, but we lack sufficient observations on the share prices of firms

to investigate richer specifications. (No firm’s share prices are
observed in every year) As this specification removes minety
percent of the variation in observed share prices, there is relatively
little movemcnt left over 10 be accounted for by firm-time interac-
tions.

¥Tp facilitate the comparison of share prices with plywood
prices in one graph, the share price series has been modified by
dividing the estimates of o by 20. For instance, share prices are
predicted 10 be 39.55 thousand real (1983} dollars in 1957 (for mill
A). When divided by 20, this yields the value of 1.9775 which is
graphed in Figure 2. The plyweod prices graphed in Figure 2 are
nominal prices of plywood (per thousand square fect) divided by
the total finished goods producer price index (1982=100). This
yields the value of 2.08 for 1957 which is graphed in Figure 2.

3 The correlations between lagged or [uture plywood prices
and share prices are lower than those involving contemporaneous
plywood prices.

3 That is, we regressed real annuat earnings and the member-
ship-to-employment percentage, respectively, on fixed year effects
and fixed firm effects. The entries in columns (2) and (3) are the
fixed year effects evaluated in 1982.

3 All possible durations of employment for each year of hire
were considered in calculating 5/S.*. The years listed in Table 8
are representative of the whole matrix.

33 The entries in Table 8 were constructed assuming a value of
8§ of 171.05. Naturally the precise values in Table 8 are affected by
alternative assumptions about §. However, they are not very sensi-
tive to commonly assumed values of 8 and the ‘qualitative results
are unaffected. For instance, for &=1/1.10, the values in the first
column of Table 8 would read 0.58, 0.37, 0.30, 0.26, and 0.20. Our
findings about the apparent undervaluation of the shares also holds
if §=1/1.025.

. ¥ Unlike mill M, we were unable 10 locate eamings data for
every single year for mills A and J. (Earnings for mill A are absent
for 1973 while earnings for mill ] are absent for 1964, 1965, 1969,
1970, and for the odd years from 1979 to 1985.) We used various
interpolation methods to derive eamings values for the missing
years, all of these methods yielding qualitative results very similar
to those given in the tables {which correspond to a straight-line
assumption for the change in earnings).

3 For mill I's shares purchased between 1962 and 1967, 54%
have values of S/S;* that are greater than unity. For shares
porchased from 1968 onwards, none is greater than unity.

3 More precisely, suppose share prices wade at A their adver-
tised values where A lies between zero and unity. Then it is
straightforward to show that an increase in A increases discounted
net present values by 87(S, - kS,) (where k = n(l + 1)) which is
ambiguous in sign. Similarly. an increase in A raises 5,/S,* by
E3t(Y™ - Y") which is also ambiguous in sign.

37 The banks require some security that at least some of the
mill’s net income will be used to repay loans and not simply 10
distribute 1o workers in the form of wages. Hence the loan agree-
menis have often specified that wages be subject 10 some constraint.
This requires the assent of each member increasing the costs of
negotiating a loan.

15 these circumstances, rescarchers are inclined wo invoke an
argument due 1o Zellner, Kmenta, and Drezc (1966) according to
which simultancous equation bias may be avoided in Cobb-Dou-
glas production function estimation if firms maxinuze the math-
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ematical expectation of profit. Even if this argument may be
invoked for the union and classical firms in our sample, it seems
unlikely to be relevant io the coops whose maximand is unclear. The
following section of thé report addresses this issue.

¥We also examnined other equations to describe outputin these
plywood mills including quadratic functions and translog fumc-
tions. The infetences from these more elaborate specifications do
not cause us to alter the inferences stated in the text.

)




