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Are There Life Cycles *n Labor- Hanaged FJdcag?

£xIdEims Lr,<m Fuanilg

i. Inbreluetigh

In recent years, many authors have expounded theories which
Imply that all labor- managed firms (LMFs) will display some sort of
life-cycle. Disagreement remains over the underlying determinants
and ultimate consequences of the degeneration prooess, with analysts
oltlng both the structure of ownership and capital formation (see
Vanek (1971) or the use of hired labor (see Miyazaki (198b), Ben-Ner
(1984). But there Is almost general agreement among theorists that
LMFs within capitalist economies will either fail as a productive
unit in the long term or oonvert into another form of enterprise.
Since the last decade has witnessed the expansion of LMF sectors in
many countries, in no small part because of legislative Initiatives
designed to encourage them, the pessimism of these theories as to the
long term survival potential of LMFs should at least give pause for
thought among policy-makers.

But in all cases, as many have noted (see, for example, Ireland
and Law (1982), Stephen (1984), the empirical base underlying this
modeling is very slim.~ To enable more informed theoretical
modeling and to assist in the emplrioal analysis of life cycle issues
so as to provide policy guidelines which can aid the establishment of
stable LMF sectors, there is an urgent need for a more robust body of
factual information. To employ a body of data in this way--for
French producer cooperatives (PCs)--is the principal objective of

this paper. The plan of the paper is as follows.



In the next seotlon we briefly review the key institutional
features of French PCs. This is followed by the main section in
whloh we provide Information on those variables whloh theories of the
life oyole and our previous work on Frenoh PCs suggest will be of
most Interest. To help in this task, numerous Tables and Figures are
assembled. We then review some of the major theories of the life
oyole and examine the extent to whloh their predictions are
consistent with the evldenoe. In a conoludling seotlon we note the
implications of our findings for future theoretical and empirical
work and consider some policy implications.

ii. Institutional Fr-ftinfcXQrk

To give some feel for the scope and nature of the French PC
sector as well as provide information about the character of our data
set, we oommenoe by describing some key features.2 Frenoh PCs
cooperatives have traditionally been concentrated In three broad
sectors; oonstruotlon, printing and mechanical engineering.” In
1970 these oontain 59f, and 6J of the firms in our sample
respectively; in 1979 the corresponding figures are 1(7% 12){ and 7J.
However, in recent years three new groups, diverse consultancy
agenoies, general servloes and electricals, have grown considerably
and now comprise some 14%, 8% and 9% of our sample respectively. The
remaining coops are in clothing and footwear, woodworking and food
processing. The Frenoh PC seotor was very dynamic during the later
years of this period, with some 80 new firms being created between
1978 and 1979 as well as a few closures. Entry was particularly

rapid in the consultancy seotor, where firm numbers increased by some
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H5J in the mechanical sector (39J) and in the electrical sector
(31>). It was rather more sluggish in services (11J) and printing
(9J).

On average, the oldest coops are in printing and construction
and the newest in electricals and particularly consultancy. There
is, however, considerable variation among PCs with respect to average
age in the older sectors. Thus in construction, 30'? of firms are
less than 5 years old in 1979 while in the same year 17X are more
than 50 years old. It is also the oase that the average age of the
labor force, denoted AVAGL, is typloally higher in older firms. Thus
in a statistically significant regression between the two, estimated
on the entire data set of 571 observations for the year 1979, the
estimated parameter on the logarithm of age of the firm was 0.035
with a t-value of 7.3F*. The partial correlation coefficient between
the age of workers and the age of firms is 0.318.

So far as size is concerned, at the end of the 1970's
construction firms have the largest number of workers (denoted
TLABF), around 60 on average, though electrical companies were not
muoh smaller. Each sector has considerable variation in the size of
its labor foroe. Mechanioal engineering and service coops have
around forty workers on average, printing coops around thirty and the
relatively small consultancy firms only around ten in 1978 and
sixteen in 1979. The eleotrlcal sector is relatively
oapital-intensive and labor productive, with a capital-labor ratio
(denoted VARAT) in 1979 of some 50,000 franos per head, and output
per head of 120,000 franos. The capital-labor ratio in 1979 is some

30,000 franos per head in printing, and around 15,000 in the
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remalnlng seotors except consultancy where It is below 10,000
franos. Labor productivity (denoted VARAT1) shows a similar pattern,
while output per unit of capital displays the reverse ordering,
ranging from 6.3 in the labor-intensive consultancy sector to 2.3 in
electricals.

The articles of incorporation of French PCs explicitly
stipulate a minimum degree of profit-sharing withi'the labor force.

At least 25% of company profits must be distributed to the workers in
eaoh year, whether or not they are members, though the precise amount
is left to the enterprise governing body. On average in 1979#

bonuses are largest in the electrical sector, comprising some 2000
francs per head, and smallest in the service sector. In 1979 bonus
payments represented about 13% of the total income from work (denoted
PAY) of the average worker in a French PC. The minimum bonus paid is
zero but the maximum rises to almost 40% of total income in 1979.

The coefficient of variation across the sample in 1979 is 259%.

French cooperatives are owned by their members, who are
typically workers or ex-workers in the firm. Membership confers
rights in company decision-making via electing representatives to the
firm's governing General Assembly on the basis of one-member
one-vote. The General Assembly determines the broad outline of
corporate policy, especially in large companies; day-to-day
administration is delegated to a management board. The law only
requires members to hold one share though the firm often imposes
additional financial requirements. However, workers do not have to
beoome members to be employed in the cooperative and therefore to

gain access to the profit-sharing bonus, and in fact a relatively
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large proportion of the labor force do not Join. The proportion of
workers who are members of the firm (denoted PAVM), varies from
around 70f on average in the oonsultanoy and printing sectors to
below 50% in the construction industry.

Capital ownership beyond the stipulated minimum confers no
additional influence over corporate policy because of the one-member
one-vote rule. Moreover, members' shares are only' paid a limited
return and are repaid at par on departure. Even so, there is
considerable variation in the actual capital provided by worker
members whioh could indicate their financial commitment to the
cooperative. One way to normalize the worker's individual ownership
stake is with respect to the total assets of the firm (denoted
SHARE). This variable displays considerable dispersion both between
and within sectors and ranges between 10J on average in eleotricals
to 62% in oonsultanoy. It is also rather unstable over time beoause
of large changes in total assets from year to year. Accordingly, it
may be appropriate to regard SHARE as also indicating the firm's
oapltal structure.

The bulk of working capital in Frenoh cooperatives comes from
“collectively owned reserves" formed by a mandatory allocation of at
least 15t from annual profits and loans, primarily from specialist
financial institutions. However, either because of credit rationing
or because of an unwillingness to become too dependent on outside
funds, cooperatives also take considerable loans from their own
members. Although these loans reoeive interest and are generally of
short duration, they nevertheless represent another way that workers

can demonstrate their commitment to the firm. The variable LOANS is
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included to measure the proportion of total loan capital lent by
worker-members. It varies considerably between and within sectors,
from around 15% in the mechanioals industry to in excess of 50% in
the newer firms of the oonsultanoy seotor. The variable DET2 is the
ratio of loans, external and from members, to equity in the firm,
either collectively or individually owned, and as such represents a
fairly traditional measure of financial structure. ' In 1979, it
averages around one in oonstruotion, electricals, printing and the
footwear and agricultural coops. However the average is around two
in the three remaining sectors, mechanioals, servioes and
consultancy. Another indicator of capital structure highlighted by
theory (see Vanek (1971) is the proportion of total assets in
collective ownership, denoted RES2. This also varies considerably,
on average, between seotors ranging from relatively low values of
around 16% in services and agriculture to a level in excess of 30$ in
construction, footwear and clothing and the manufacture of boxes,

French PCs are dispersed throughout the country with the major
clusters being in Paris, the West, the South East and Provence
accounting for some 32%, 16.5%$ and 9% of the total in our sample
respectively in 1979. The records of the central federation,
C.G.S.C.0.P., to which most PCs in France belong, offer three
categories for the formation process of French coops; the creation of
entirely new firms (New) and firms which have been transferred from
other legal forms into coops, either without any break (Transformed)
or after a period of olosure (Revived). In 1979, the majority of
French cooperatives in every seotor are created from scratch (New)

ranging from around 67% in mechanicals, construction and electricals
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to 88Jf in services. Transformations comprise some 10% of the total
in every seotor.
1. The Data and the Results
A. The DataIi

The empirical work is based on a large body of enterprise-level
data, which has been divided into various data sets. PANEL contains
annual data for the 283 PCs that survived in Franbe throughout the
period 1970-1 979. This data set enables us to monitor the evolution
of key variables in a panel over ten years. No longitudinal data set
of similar length or size is available for PCs anywhere. A second
data set, CROSS-SECTION oontains observations for the 5*11 PCs that
existed in 1979. This enables us to adopt a procedure Involving more
age divisions in order to examine whether and how key variables
ohange as firms age. A third data set, ALL, combines the previous
two data sets and adds to it all other available information, e.g.
for firms alive only during some years during 1970-79. This data set
has several thousand observations for most variables though the
preolse number differs from case to case because of missing values.
It allows us to examine for life oyole effects when additional
controls are introduced, such as industrial seotor.

B. Empirical Strategy

Theories of the life oyole suggest many variables that are
potentially of Interest. While we will review these theories later
on, for the moment we note the central variables of ooncern in the
different studies. Broadly speaking, these may be classified into
four groups. First are measures of enterprise At

centre-stage in the economio theory of the labor managed firm (See



Law and Ireland, 1982) are earnings per worker. Since the classic
paper by Hard (1957) most theorists have postulated that the LHF aims
to maximize income per worker, though recently some have added
additional arguments to the objective funotlon, such as employment
stability or employment creation. A second important measure is
labor productivity measured by value added per head. Next are
measures of worker partlolpatlon which as Estrin,' 'Jones and Svejnar
(1984) argue, may be divided into measures of worker participation in
decision-making and of worker's financial attachment to the
enterprise. Recent modeling of the LMF within capitalist economies
(Miyazaki, 1984; Ben-Ner, 1984), like earlier writings by
institutionalists such as the Webbs (1921), has centered attention on
measures of workers' participation in the entrepreneurial group. Our
own previous work has suggested that workers' oapital involvement may
also be an important indicator of employee involvement (see
Defourney, Estrin and Jones (1985)). Business economists such as
Jensen and Meokllng (1979) as well as theorists in the property
rights tradition (see for example Furubotn and Pejovich (1971) or
Vanek in his theory of finanoing (Vanek 1971) stress the critical
dimension of capital structure, whioh is our third category of
variable. The final grouping oomprise those which feature in oertain
theories essentially as auxiliary variables, such as the age
structure of membership in those theories that emphasize capital
accumulation and measures of size, for example, the labor force and
the capital-labor ratio.

To keep the study to a manageable length we concentrate on a

limited number of variables that fall within these four groups. In
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faot, basic Information on the ten chosen measure has been given in
the previous seotlon. The measures are as follows:

PAT a Inoome per worker including the bonus from profits

TLABFs Labor force

PAWH e Proportion of the workforce that are members

LOANS= Proportion of loans provided by worker members

SHARE= Ratio of assets owned by individual.'workers to total

assets

VARATs Capital-labor ratio

VARATIsValue added per worker

AVAGLs Average age of the workforce

DET2 s Ratio of loans to total assets

RES2 s Ratio of oolleotively owned assets to total assets

Commencing with CROSS SECTION where we have a relatively large
number of observations for a single year, we use the age of the firm
in 1979 to divide the sample into the maximum number of age groups
for firms falling into no more than five year intervals. In fact,
reflecting the concentration of younger firms in the sample, three
year Intervals are used for firms younger than 21 to generate 7
groups and 5 year intervals used to produce 13 groups for older
firms,.C For each of the ten key variables we generate graphs with
observations plotted for the mid-points of the sixteen
age-of-the-firm Intervals. Each point is the mean for firms falling
within that particular interval. These graphs are shown in Figures
1-10. To oheck the inferences and quantify particular patterns more
precisely, regression models corresponding to each figure are also

estimated, and are reported in Table 1.®



. 10-

The PANEL data set is of course smaller in any one year but has
a ten year longitudinal dimension which gives us two ways of looking
at the life cyole prooess; for given firms over time as well as
cross-seotionally. With so many variables under consideration the
ohoioe of age groupings is somewhat arbitrary, but the more
institutional literature aided by considerable empirical
experimentation”™ suggested that most life-cycle patterns could be
discerned in a tri-partite division--firms less than five years old,
between 5 and 50 years old and firms older than 50. Means for the
ten variables over the ten years in each of the three age groups are
reported in Table 2.

To check whether these results are sensitive to the absence of
other control variables, in the remaining exercises we control for
the sector of operation. When we disaggregate the PANEL data set in
this way, we quickly encounter problems of insufficient degrees of
freedom, so the third data set, ALL is used which combines the two
previous data sets and adds information for firms which did not
survive throughout the 1970's. Using this data set for those key
variables for whioh sufficient data are available, we compute the
means for firms falling within three age groups oross classified by
major industrial seotor. In Table 3 we report the mean values for
key variables between age groups within major industries.

c. JLsaulta

Commencing with the cross-sectional findings, drawn in Figures
1-10 it is interesting to note that many of the variables under
consideration do display marked life-cycle effects, though not always

of a type consistent with the predictions in the theoretical
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Ilterature. Figure 1 reveals that there is no simple linear
relationship between PAWM, the proportion of the workforoe who are
members of the cooperative, and the age of the firm. Rather we oan
disoern a weak parabollo relationship in whloh PAWM Initially
declines until the firm reaches around forty years of age, and then
rises. This association is confirmed in a statistically significant
regression (probability > F=0,01>) explaining PAWM by a quadratic in
the age of the firm. The minimum can be calculated as occurring
after around 45 years.

Life-cyole patterns are also clear in the case of the four
capital structure variables, SHARE, LOANS, DET2 and RES2. Thus
Figure 3 provides empirical support for the proposition that the
proportion of assets owned individually by worker members deolines as
the firm ages, in fact at a rate of 1.5> per year. This is confirmed
by regression analysis in Table 1, where the square of the age of the
firm is insignifioant but when excluded, the age of the firm on its
own is negative and significant. The deoline in SHARE as the
corporation matures is matched by the rise in the proportion of
assets whloh are oolleotlvely owned, revealed in Figure 8. This
ratio increases from an average of less than 257 in the youngest
firms to around 50% in PCs which exceed fifty years of age. In fact
RES2 tends to increase at a diminishing rate, with according to
Figure 8 disproportionate growth in the oolleotive reserves levelling
off after forty five years. The statistically significant regression
(probability > F=0.01) on the other hand reveals that the quadrat__
has an inverted U-shape with collective reserves reaohing a maximum

after only around 10 years and then gradually declining. The
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external finanoing struoture of French PCs also displays a
significant life oyole. There Is a systematic tendency for
worker-ieiber loans as a proportion of total debt to deollne from an
Intlally high level, around 50), to typioally less than 20) In firms
that have survived longer than eighty years. Regression analysis
with LOANS however picks up only a weak linear relationship--the
coefficient on the square of the age of the firm Id insignificant.
Finally Figure 7 reveals that these structural changes in the
composition of firms' assets go hand in hand with a pronounced
decline in the overall ratio of debt to equity as the PC ages, from
between 1.5 and 2.0 in young firms to less than 0.5 in mature coops.
In the statistically significant regression (probability > F =
0.01)), the debt-equity ratio is predicted to go up again after
around sixty years.

Models of the LMF have stressed the role of average earnings
per head, both as enterprise objective function and as the key
sucoess indicator. This is because, as Ward (1957) pointed out,
average earnings can be conceived as comprising a notional fixed
wage payment plus distributed profits per worker. If the proportion
of profit does not vary enormously as the company matures, average
earnings will therefore represent profitability, so life cycle
predictions about corporate profits point in the same direction as
predictions of coop degeneration--to the proposition that after
maturity is reaohed, average earnings will be a decreasing function
of the age of the firm. In faot, as oan be seen from Figure 2, PAY
does not display any pronounced life cyole pattern. This is

confirmed by regression analysis and reported in Table 1. The
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quad ratio equation in the age of the firm is statistically
insignificant (probability > F = 85.A)) and neither the age of the
firm nor its square are significant at the 10< level. Figure 5
suggests some upward trend in labor productivity as the firm ages,
though the varianoe is large. This is not confirmed by the
regression analysis, which fails to Isolate any relationship between
VARAT1 and the age of the firm; both the ooeffioldnts on the
quadratio in the age of the firm are insignifloant at the 10% level.
The oross seotlon data therefore suggest that there is no life cyole
in either of the Indicators of cooperative performance.

The last category of auxiliary variables looks at measures such
as the size of the firm, the choioe of technique and the average age
of the workforce. Figure 10 reveals that older firms typically have
bigger labor forces. This fact is confirmed in a significant
regression (probability > F = 0.01%$) which plots out an Inverse
U-shape trajectory as the firm ages with a maximum beyond the
existing range of experience, after around 125 years. Figure A
suggests that older firms may also tend to be slightly more
oapital-Intenslve, a view not supported by the regressions whioh
reveal that there is no significant life oyole in the ohoioe of
technique. Finally from Figure 6 we note that older firms on average
have older labor foroes.The regression confirms this relationship
(probability > F = 0.01)) with the estimated Inverse U-shaped curve
generating a maximum after around 75 years.

The results of our longitudinal study are reported in Table 2,
whioh show the means of the ten variables under consideration for

each of the ten years in three age groupings; a for firms less than
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five years old in 1970, b for firms between 5 and 50 years old in
1970 and o for firms older than 50 years in 1970. The data set
contains missing values, so that when the number of firms in any
category is very small the mean becomes sensitive to outliers. In
these cases the observation is omitted. All nominal variables have
been deflated by the GDP deflator to a 1970 base.

Commencing with the measure of worker participation, PAWM, it
can be seen that the PANEL results are consistent with those derived
for the cross seotion data set, with a U-shaped life cyole effect.
Thus in every year of the sample, the proportion of workers who are
members is lower among middle aged firms, aged between 5 and 50 in
1970, than in either very young or relatively mature coops (groups a
and c). Moreover though the time series dimension is necessarily
distorted to some extent by cyclical effects, we observe that among
the young firms, PAWM tends to remain approximately constant or
decline slightly over the years, while the trend is distinctly upward
among the middle aged and mature firms, particularly the former
group.

Turning to oapital structure, the ratio of assets owned by
individual workers to total assets (SHARE) is always larger for firms
in the youngest category compared to firms in the other categories.
Moreover, for firms in the youngest category, SHARE falls as firms
age. But there is no such tendency apparent in the middle-aged firms
and this phenomenon is barely in evidence with the oldest firms. In
firms in the youngest age oategory, worker members assume
signifioantly more of the firm's debt (LOANS) than do their

counterparts in older enterprises. As firms in the youngest group
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age, values for LOANS fall. However, there are no dear trends for
or differences between value variables for LOANS for firms in the two
other categories. But with DET2 and RES2 there are pronounoed and
dear patterns. Mean values for DET2 are consistently highest for
the youngest firms, and consistently lowest for firms in the oldest
age group. And for firms in the two youngest age oohorts, DET2
consistently deolines as firms age. With RES2 we'have an equally
dramatio life oyole, though one of a very different character. RES2
is always largest (smallest) in oldest (youngest) firms and, in all
oases, the ratio of oollectlvely owned to total assets rises with
time.

When we examine indicators of performance, not unexpectedly
there is a seoular tendency for real Inoomes to rise over time. In
faot, the rate of growth is fastest among middle aged firms (4.4$% per
year) and slowest among the youngest firms (1.7$% per year). Firms in
group o have intermediate real income growth, averaging some 2.6% per
annum. However, real PAY is slightly higher on average in the
youngest firms, though there is not much difference between the three
groups, particularly in the later years. In eaoh of the ten years,
labor productivity is higher in the oldest than youngest age
grouping, with the firms in oategory b holding an intermediate
position. However labor productivity displays marked cyclical
patterns, rising in all groups until the mid-1970s and then
displaying a seoular downward trend. This decline was most marked in
the high productivity mature firms and less significant in the lower
productivity younger ooops. Thus the longitudinal data set broadly

confirms our cross section results on the absence of life cycle
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effeots in the variable PAY. However the findings oonoerning VARATI
are brought into questlon— there would appear to be a weak positive
association between labor productivity and the age of the firm,
particularly in the early years of the sample. The results for 1979
refleot the faot that the trade oyole seems to have had a
differential impaot on labor productivity according to the age of the
firm. i

The ploture on the number of values is also slightly different
in the PANEL case. Whether one looks at TLABF across age categories
in each year or within age groups across years, one discerns an
inverse-U shaped life cyole pattern. Young firms are typically quite
small but grow very fast, perhaps doubling their level of employment
within ten years despite the depressed market at the end of the
1970s. Middle aged firms are much larger and also tend to grow quite
fast. However firms aged over 50 are slightly smaller than their
middle-aged counterparts in 1970 and aotually shrink by about 16>
over the period. Thus the time series and oross section elements of
the data tell the same story, of coops whioh initially grow quite
qulokly in employment terms but after around 50 years tend to shed
labor again. However as in the cross-sectional oase, one oan discern
no simple life oyole pattern to the real capital-labor ratio. This
variable displays marked eyclloal tendencies over the 1970s, rising
and then falling among all three age groups. However, the fall is
more marked among the oldest-firms, so that by 1979 the difference in
ohoioe of technique between relatively labor-intensive young firms
and the more oapital-intensive mature group visible in 1970, has

virtually disappeared. Thus while there may have been a positive
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assoolatlon between the oaltal-labor ratio and the age of the firm In
the early years of the sample, this does not hold throughout the
1970s. Finally, there is information for the average age of workers
only for the year 1979. As Table 2 shows, this provides support for
the proposition that older firms tend to have slightly older workers.

He conclude this section with a report on life cycles within
each of the six principal industrial groupings of the Frenoh PC
sector, drawing on the full data set, ALL, to generate sufficient
degrees of freedom. Even with the approximately 3,600 observations
on firms alive in one or more of the ten years covered by ALL, the
number of observations on firms in particular age groups is still
sometimes very small, and highly sensitive to outlying observations.
In constructing Table 3, we therefore apply the rule that any
grouping containing fewer than ten observations is excluded from the
table. This broadly corresponds to reporting only the means in a
year for whloh the differences across at least one of the age
groupings are statistically significant at the 10f level. Since the
average age of workers by seotor for 1979 the only year in which
data is available, has been reported elsewhere (see Defourney, Estrin
and Jones (1985), AVAGL is exoluded from the table.

Table 3 therefore reports the mean values of the nine variables
under consideration in three years--1 970, 1975 and 1979--for the
three age groupings--a) young, b) middle aged and c) old firms--and
for each of the six industrial seotors.

Commencing with the evidenoe of worker participation the table
oonfirms the previous results of a U-shaped relationship for most

seotors in each year and across time. However there are marked
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differenoes In PAHM by seotor as veil as age group. Thus the
proportion of workers who are members of the cooperative Is
particularly low In the old construction and middle aged eleotrloal
sector, especially in the early years of the deoade. It is higher in
all new firms, but particularly In new mechanioals and service
coops. Unlike In construction, servioe sector coops appear able to
maintain relatively high levels of membership as the firm matures to
old age.

The findings on capital structure again broadly corroborate the
findings from the previous two tables. In nearly all sectors and
years, SHARE tends to decline with age and over time, while RES1
tends to inorease. The proportion of loans derived from worker
members also shows a small tendenoy to decline as the firm matures,
though changes over time are frequently positive, perhaps beoause of
the changing composition of the data set. Finally onoe again we
observe that the debt-equity ratio tends to diminish with age in all
sectors and typically over time as well, though not always among the
group of middle aged firms. The table also reveals significant
differences in the capital structure life oyole by industry. For
example, collective reserves in young servioe, printing and
mechanioals ooops are typioally rather low, less than 12} of total
assets in 1979. They are almost three times that level in
eleotrloals, and more than 19f in oonstruotlon and consultancy.
There is rather less dispersion in RES2 in a given year for middle
aged and mature cooperatives across sectors. Similar differences
emerge in the debt-equity ratio, whioh is particularly high for newly
created firms in the servioe and mechanioals sectors, but much lower

in construction, electricals and printing.
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With respect to company performance, Table 3 reveals that once
again there is no simple common pattern to the relationship between
the age of the firm and PAY. One can discern a weak inverse U-shape
in average nominal workers’ inoome across age groups, particularly in
the construction, printing and service sectors. However, there are
many missing values in this series so one cannot build up a full
cross section pioture for most sectors and there is almost no time
series dimension to the results. Similar problems prevent us from
ploking up strong life oyole effects by sector in labor productivity
but as in our previous findings, the pattern is ambiguous with
productivity increasing with age in the construction and servioe
sectors in 1979 but displaying O-shaped or Inverse U-shaped patterns
elsewhere. It is interesting to note that PAY is very high in the
new firms of the consultancy seotor oompared to all groups except
middle-aged printing companies and middle aged consultancy coops.
Apart from this, the distribution of Income by seotor is
approximately the same in each group. There is somewhat less
dispersion in labor productivity in any year by sector and age group,
but there are marked life cyole effects in the printing and
eleotrical industries, where aging appears to more than double
productivity.

Finally, turning to size and capital-intensity, the
oross-seotlon dimension of Table 3 again reveals that ooops typloally
have larger labor forces as they age, particularly in the
construction, eleotrioal and printing sectors. The pioture is less
clearout over time, but the unstable patterns are probably due to

changes in the sample under consideration. It would seem that
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oonstruotlon coops grow very large, to over 100 workers on average
while printing coops settle at around 30 employees. As before, we
can disoern no obvious pattern in any year or over time to the
capital-labor ratio. Old firms are more capital-intensive In
construction In 1979 and where the information is available, it
suggests a tendency in that direction In meohanioals, eleotrioals
and oonsultanoy. However, the relationship is either
inverse-U-shaped or U-shaped in the remaining sectors and years where
data are available.
IV. Theories and. Evidence

The main purpose of this paper is the assembly of salient facts
to guide future theoretical and empirioal work. We do not undertake
any rigorous hypothesis testing, primarily because the literature has
provided little as yet to be tested. As we argue elsewhere, (Estrin
and Jones, 1985b) muoh ourrent theoretloal work is of limited
relevance to real world enterprises. This can be clearly seen by
comparing the predictions of major theories with the evidenoe for
France,o We will do this first for the recent influential models
of Ben-Ner (1984) and Miyazaki (1984).

Both Ben-Ner and Miyazaki argue that the LMF is unstable and
must degenerate into a non-oooperative form, though not necessarily
fail as an economic entity. What is crucial in their approach is the
existence of LMF's in environments where outside labour markets
exist, which provides an incentive for PCs to employ non-member
labor. Both predlot that after a certain point PAWM will fall as the
firm ages. If the degeneration takes the form of gradual conversion

to the capitalist mode of organization, this should be associated
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wlth rising levels of PAY as monopoly rentals are distributed to the
dwindling band of worker members. The model gives no direct
predictions for the remaining variables under oonsideration. Our
data refute their central propositions. As can be seen from Tables
1, 2 and 3 and Figure 1, there is no evidenoe of PAWM falling with
the age of the firm after a certain level of maturity. In faot, our
findings suggest that PAWM tends to rise in older 'firms. Moreover
our evidence suggests that there is no life-oycle pattern to average

earnings in French PCs,.q

Our empirioal work suggests that certain
variables in Frenoh PCs do display a life-oyole pattern, but these
are not the variables highlighted in the recent theories of Ben-Ner
and Miyazaki.

The other theorising in this field gives prominence to
Implications of the enterprise's property rights. The literature can
be divided into two groups, the so-called Texas and Cornell
schools.” The Texas sohool is represented by the work of Furubotn
(1976). Broadly speaking, these theorists argue that LMFs are
Inherently and grossly inefficient organizational forms. Hence they
predict that LMFs must ultimately liquidate, because of many alleged
flaws such as risk-averse or short-sighted workers falling to
innovate and distributing any surplus as ourrent income, or
undisoiplined worker-members supplying minimal effort in their
oapaolty as workers.11 On the empirioal front the prediction of
rapid demise is refuted by the ability of many Frenoh PCs to survive
for more than 50 years. Moreover, these arguments do not sit easily
with the observed tendencies of Frenoh PCs to grow in size over time

and in oertain oases to raise labor productivity and the
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oapital-intensity of production. However sinoe the Texas school
propositions really apply to comparisons of capitalist firms with
their cooperative counterparts, our data cannot properly do more than
east doubt on the wider generality of these predictions.

The founder of the Cornell "sohool" is Vanek (1970, 1975), who
argues that the worker- managed flrm--a speoies of LMF that does not
pay a scarolty prioe for the use of oollectlvely-o*ned assets— must
liguidate or transform into a non-cooperative form. Various
"self-ex tinotlon foroes" allegedly arise because of weaknesses
inherent in actual PCs, but also because the oapital market
discriminates against firms whioh are self-managed, reinforcing a
tendency for such firms to self-finance. Depending on technology, as
the firm ages (and relative to a firm whioh is a pure LMF) the
work er-m anaged firm will tend to be smaller, have a lower
capital-labor ratio, underinvest and employ more non-member workers
with the passage of time. Frenoh PCs may legitimately be regarded as
work er-m anaged firms, since the bulk of capital is collectively
owned. The data reported in the previous seotion are clearly at
varianoe with all of these predictions. But as Vanek himself has

long recognized 12

the real world comprises a wide variety of actual
PCs, few of whioh are "pure" worker-managed firms. The specific
institutional realities of French PCs--suoh as the requirements for
compulsory minimal reinvestment and for net assets of dissolved PCs
to devolve to the cooperative federation and not to individual
members would, we suspect, lead Vanek to expect the impact of the

"self-extinotion" forces to be considerably blunted in this

particular case,13
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Finally we look at the only previously published empirical
pieoe that we are aware of on life cycles in French PCs, by the
sociologist Batstone (1982). Superfiolally Batstone's findings for a
sample of Frenoh PCs during the 1970's resemble ours. Thus he finds
that Initially firms are small and what we call PAWM is high.
Subsequently the firm grows and PAWM fails. Later on PAWM rises
again while the firm shrinks in size. While our findings on the
behaviour of the size of the firm using the disaggregated data set
are similar, we are unable to draw with similar confidence comparable
inferences on the variability of indicators of worker participation
over the life cycle. Also other features of his description of the
life cycle process in French PCs are not consistent with our
findings. For example he argues that the funds available to firms
eventually shrink as the firm ages; we find no such thing.
Importantly, he does not draw attention to the massive changes in
capital structure that apparently are central to the life-cycle
process and are at work as the firm ages. Nor does he examine what
is happening to firm performance. Henoe his is a portayal of the
life oyole process that is only partially acourate and which has
significant gaps: moreover, for various reasons,l:L the empirical
bedrook on which his findings rest is rather shaky.

V. Conclusions and Implications

Our findings are consistent with the following ploture of the
ooop life-cycle: The PC is founded as a relatively small and
severely undercapitalized productive organization, which has to rely
disproportionately on workers' own funds, either in the form of loans

or equity. Other studies have suggested that coops are most at risk
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in these early years, say up to three years after formation (see
Perotin (1985). The survival threat manifests itself in the capital
structure, but as the ooop begins to earn surpluses, these can be
used to accumulate collective reserves, pay baok loans and perhaps
reduoe workers' equity stakes. Henoe as average collective reserves
rise, the debt-equity ratio, loans and individual workers' capital
stakes proportionately fall. Provided the firm produoes in sectors
with a reasonable rate of return, the accumulation of reserves will
be easily sufficient to finanoe the increase in fixed assets required
to maintain the optimal oapltal-ratlo at the gently rising levels of
employment. It is possible that the ooop will reaoh some maximum
size in terms of employment, and then stop growing altogether.
Either way, older cooperatives become capltal-rioh, and unwilling to
use their funds in either Internal growth, whioh could threaten the
oohesiveness of the collective, or in dlvesifioation, whioh brings
little benefit to workers since their oapital holdings are
non-tradeable. These ohanges typically do not affect in any
systematic way the variables given pride of place by theorists in
this area--pay, productivity and worker membership ratios.

The polioy implications of our study are equally interesting.
The long-surviving PCs in the Frenoh industrial sector bring into
doubt the pessimistic predictions of Miyazaki, Ben-Ner and the Texas
School. It would appear that provided they have the appropriate
organizational structure and internal rules, PCs are a viable
enterprise form over the long run. The key problems are not
bankruptcy and liquidation, but the over-aocumulation of collectively

owned assets and the under-utilization of external debt as the
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company matures. The solution might rest in the formation of an
inter-cooperative capital market in whioh the collective assets of

aging firms oould be used to finance the creation of new PCs.
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Notes: This paper originates from a Workshop on *Labour-Managed Firms'" held
at the European University Institute, Florence, in March 1984.

The paper was written while Jones was a Hallsworth Hesearoh
Fellow at the University of Manchester, for which grateful
acknowledgement is made. The research was funded in part by NSF
grant #8309608. Valuable research assistance was provided by J.
Afolabi, T. Tsouras and D. Freoaut, Many individuals cooperated in
the process of data oolleotlon, especially A Antoni, F. Espagne and
D. Shafran.

(1) For example, Miyazaki (1984) and Ben-Ner (1984) derive their
empirical generalizations almost exclusively from the U.S.
experience. But as Jones (1979, 1984), Estrln and Jones (1985a)
note, one must be cautious in drawing generalizations based on the
available evidence for the U.S. experience, since the data are so
patohy.

(2) See also Defourney, Estrin and Jones (1985) and Estrin,
Jones and Svejnar (1984).

(3) For more comprehensive accounts see Vienney (1980-1982) and
Demoustier (1981).

(4) The data in the PANEL data set for 1970-1979 were processed
by J. Defourney at CIRIEC, University of Liege from data made
available to him by CGSCOP, the organization to which most French PCs
belong. The data in the CROSS-SECTION data set (for 1979) were again
initially collected by CGSCOP and subsequently made available to the
authors.

(5) The highest age group is for firms in the range 81-86.
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(6) To check for non-linear life cycles we estimate multiple
regressions in which the age of the firm was entered in the model as
a quadratic term. When insignifioant, the square term was then
drop ped.

(7) For example, on the basis of significance tests, dividing
the PANEL data set into three (as opposed to six) age groups is
preferred.

(8) Space limitations preclude a comprehensive review of
eoonomio theories of life oyole. For a sense of the work of
non-economists, in particular specialists in organizational
behaviour, see the studies contained in Kimberly and Miles (eds.)
(1980).

(9) Moreover, and, as we argue more fully elsewhere (Estrin
and Jones, 1985b), when we take into account the specific
institutional features of Frenoh PCs, rather than those assumed in
the Ben-Ner and Miyazaki models, there is no reason to expect their
life cycle effects. For example: Frenoh PCs are obliged to freely
admit all workers as members should they wish it; net assets do not
accrue to worker-members upon the dissolution of the firm and all
workers (not Just worker-members) share in the surplus.

(10) See McCain (1982) and Stephen (198*0.

(11) On the theoretical plane many of these arguments have been

affectively challenged. See, for example, Putterman (198*0.
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(12) See in particular the introduction to Vanek (1975) where
in disoussing the optimal struoture for a LMF, Vanek is olearly well
aware of real-world deviations from this ideal.

(13) This is the essential point of Stephen's (1989) analysis.

(14) Batstone's theoretical analysis is both .{irovocatlve and
pioneering. His empirical analysis suffers, however, from a small
sample (n = 60), a sample that is oonoentrated in the Paris region
and henoe is not necessarily representative of the underlying
national population, a shortage of data points (he has only two data
points for each firm) and from the use of some measures that are

susp eot.
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Table 2. Panel Data Set:
Means of Key Variables by Age Croup and Year, 1970-79

PAWM SHARE LOANS DET2 AVAGL
a b c a b c a b 0 a b c a b
1970 60 38 50 0.99 0.23 0.26 0.59 0.35 0.28 . 118 o031 - -
1971 61 39 52 0.37 0.25 0.29 0.58 0.37 0.29 _ 131 0.58  _
1972 58 39 51 0.33 0.29 0.19 0.56 0.37 0.29 . 129 o0.67 _ _
1973 5 @ 51 0.35 0.25 0.19 0.55 0.35 0.30 3.90 1.09 0.69 - -
1979 60 93 56 0.31 0.29 0.18 0.55 0.35 0.30 2.80 0.73 0.80 - -
1975 59 9 55 0.91 0.20 0.16 0.51 0.35 0.30 1.80 0.99 0.9 - -
1976 58 9 52 0.97 0.21  0.17 0.52  0.35 0.29 1.63 0.86 0.63 * - -
1977 58 39 51 0.92 0.22 0.23 0.59 0.38 0.32 1.16 0.99 0.69 - -
1978 50 96 60 030 0.33 0.20 0.97 0.96 0.39 1.16 0.72  0.67 -
1979 60 50 69 0.29 0.29 0.22 0.99 0.38 0.37 1.17 0.72 0.59 36 38
PAY VARATI TLABF VARAT RES2
a b c a b c a b e a b c a b
1970 220 26.0 11.6  190.3 21.7 B 79 68 5.8 7.3 1.5 - 0.29
w71 25.5 23.6 13.2 152 29.6 21 79 52 8.2 7.8 19.2 0.09 0.30
w2 _ 267 253 12.9 16.5 25.0 23 8 55 8.2 83 19.2 0.03 0.31
1973 30.6 28.1 28.9 15.6 17.9 25.5 26 89 - 10.2 8.7 19.6 0.09 0.39
1979 335 28.3 29.7 159 165 27.7 2 o - 109 7.6 152 0.08 0.35
1975 328 205 28.8 153 16.0 259 2% 95 - 9.5 7.8 193 0-11 0.37
1976 33-9 29.8 R.2 18.0 155 255 29 eo1 - 116 7.2 139 0,19 0.37
1977 339 31.2 29.0 158 156 23-6 2 97 53 8.9 7.1 107 0-17 0.35
1978 395 33-0 320  17.2  16.7 19.9 - e 9% 87 128 100 0.25 0.V
1979 39.0 32.6 33.0 157 16.7 21.7 0 o 57 8.1 11.5 10.5 0-23 0.9

Notes: 1. Age Categories: a = <5 years old; b = 5-50 years old; c a > 50 years old
2. - denotes no or few observations due to missing values.
3- For defi ions of variables see the text.
9. The following value variables are in 1970 prices: PAY, VARAT1, VARAT.
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