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ABSTRACT

WAGES, EMPLOYMENT, AND CAPITAL IN CAPITALIST
AND WORKER-OWNED FIRMS

John Pencavel, Luigi Pistaferri, and Fabiano Schivardi

Differences in wages, employment, and capital between worker-owned and capitalist
enterprises are computed from a matched employer-worker panel data set from Italy, the market
economy with the greatest incidence of worker-owned and worker-managed firms. These observed
differences are related to basic models of the behavior of the capitalist firm and worker co-op. The
estimates of the wage, employment, and capital equations largely corroborate the implications of the
behavioral models of the two types of enterprise. Wages are about 14 percent lower on average and
they tend to be more volatile (and employment less volatile) in co-ops compared with capitalist
enterprises. Previousresearch hasrelied on case studiesto investigate these issues and has not drawn
upon such large and extensive data sets on workers and firms as exploited in this paper. Inthis sense,

our results can claim to constitute general findings about capitalist and co-op enterprises.

JEL Classification: J54, D21, L21.



WAGES, EMPLOYMENT, AND CAPITAL IN CAPITALIST AND WORKER-OWNED FIRMS
John Pencavel, Luigi Pistaferri, and Fabiano Schivardi”
|. Introduction

The goal of this paper isto examine differences in the responses of two types of firms and to
assess whether these firms' reactionsto changesin their environment conform to textbook models of
their behavior. Onetype of firmisthefamiliar proprietorship or corporationinwhich thosewho supply
the firm’s capital manage the company (or select the managers) and enjoy the residual returns. Such
capital-owned and capital-managed firms are, of course, the dominant form of economic organization
in the private sector of market economies and the prevaence of this organizational form providesthe
rationalefor such economies being called capitalist. Workersare hired - oftenindirectly - by thosewho
provide the firm's capital.

A second type of firmisthat owned and managed by its workers. We label such a worker-

owned and worker-managed firm aworker cooperative. Inaworker co-op, capital is borrowed from
financia intermediaries or provided by the workers who act as holders of the equity. Ultimate
managerial decisions in a co-op rest with the worker-owners.

Worker co-ops exist in all market economiesin different degrees, but they are far lesscommon
than capital-owned firms. Indeed, a question of long-standing is what accounts for the relative rarity
of worker co-ops.* Oneexplanationisthat theincentives contained inworker co-opsarenot conducive
to their survival. For instance, it is sometimes asserted that, when net revenues are distributed among
alarge class of workers as in most co-ops, work incentives are dulled and workers become shirkers.

Another claimisthat co-ops respond to an increase in output prices not by expanding production and

" We thank Robert Fairlie and seminar participants at the Hoover Institution for helpful comments
on an earlier version of this paper. [Italiancoops.ppr]

! See Dow (2003), Dow and Putterman (1999), Hansmann (1996), and Pencavel (2001) for recent
attempts to answer this question.
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moving resourcesinto activitiesthat consumersdeemmorevaluable but thereverse, that is, co-opstend
to curtail output in response to a product price increase.? This “perverse” behavior discourages the
expansion of worker co-ops. Indeed, by replacing departing worker-members with hired employees,
it has been asserted that co-ops have a tendency to “degenerate” into capitalist firms over time.?

At the same time, when capitalist enterprises cut employment by ceasing their operations or
moving abroad, popular writingsspeculatethat, if thesefirms' employeespossessed greater voice, these
job losses would be less frequent or extensive and other waysto respond to market shocks would be
sought. Indeed, many countries have recognized these issues either by requiring firms to secure the
approval of state agenciesor to consult with the representatives of employees before making extensive
layoffs. Thisraisesthe question of whether firmsoperate differently whenworkershaveagreater voice
over the activities of enterprises. Whereas unionized workersin acapitalist firmmust bargain with the
firm’ sowners(or the representatives of the firm's owners) to achieve certain goals, theworker-owned
and worker-managed firm does not require such a step and thus, in co-ops, observed outcomes do not
reflect the mixed objectives of workers and management. It isimportant to determine whether firms
where workers have such ultimate voice operate differently from firms where this voice is muted.

These issues have been addressed in a number of case studies but, in this paper, we move

beyond case studies to an analysis of alarge number of capitalist firmsand worker co-opsin Italy, the

2Thisnegative output-price relation wasimplied by Ben Ward’ s(1958) seminal mode! of theincome-
maximizing co-op although he emphasized the sensitivity of thisresult to the assumptions underlying
it. An analysis of the comparative statics of these income-maximizing models of the co-op can be
found in Bonin and Putterman (1987), Ireland and Law (1982), and Pencavel and Craig (1994).

3 Another class of explanations hasto do with the heightened risk that co-op workers face when their
labor income and capital income are subject to the same uncertain forces. The lack of portfolio
diversification discourages individuals from lending to such ventures. This explanation is tied to
another set of reasons having to do with liquidity constraints. even in the absence of risk, the amount
of capital that workers may be able to draw on may limit their enterprise’ s opportunities. For these
and other reasons, some have conjectured that the prevalence of capitalist firmsin market economies
is attributable to the special capital market problems faced by worker co-ops.
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country with probably the most extensive worker co-ops of any modern market economy.* There are
more than 38,000 worker co-ops (including those in agriculture) in Italy (see Ammirato (1996)) and
their conspicuousroleinthe economy has madethemafrequent source of study by economists’ though
never with as rich a data set as is compiled here. In this paper, we combine two surveys, one of
workplaces and another of workers, that permit us to follow the same observations over a period of
years. By pooling data over thirteen years (from 1982 to 1994), we have observations on about two
thousand worker co-ops which we compare with over 150,000 capitalist workplaces. We also have
usable observations on an average of amost thirteen thousand individual workers per year, some two
to four percent of them working in co-ops. These surveys allow us to match workers with their
workplaces and the panel feature of the data means we may control for anumber of attributes of firms
and of individuals which are intrinsically unobserved by researchers and which we may treat as fixed
effects. Inall, in these matched worker-workplace panel data, we have the richest set of observations
on worker co-ops ever examined by economists.

Our principal goal isto describe empirical regularities regarding wages and employment in co-
op and capitalist workplaces and to determine whether the capitalist and co-op establishments exhibit
behavior that conform to textbook models economists have proposed. In addition, in view of the
importance placed on capital market issues in conjectures offered about the infrequency of worker co-
opsasan organizational form, we examine differencesinthe physical capital inputsof capitalist and co-
op enterprises. Thereisagrowing literature using micro-economic data to examine the implications

of conventiona firms’ profit-maximizing behavior® and our research isin this vein.

*Well-known case studiesinclude the Mondragon group in the Basque country of Spain (Whyte and
Whyte, 1991), the plywood co-opsinthe Pacific North-west (Pencavel, 2001), the sanitationworkers
in the San Francisco Bay Area (Russell, 1985), and the kibbutz in Israel (Warhurst, 1999).

> Seg, for instance, Bartlett et al. (1992) and Jones and Svejnar (1985).

® See, for instance, the research reviewed in Bond and Van Reenan (2005).
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[1. Economic Models of the Capitalist Firm and Worker Co-op Compared

The purpose of this sectionisto lay out and contrast the principal implications of economists
basic models of the capitalist firm and the co-op. These models are elementary, perhaps naive, and
ignore many of the complexities of thesefirmsand their environments. However, these models provide
the workhorses for much economic analysisand it isimportant to determine their empirical relevance.
Our primary question iswhether orthodox models of the co-op and capitalist enterprise conformto the
observations we have collected. In particular, we focus on labor market outcomes relating to wages
and employment and on the use of capital by these firms.

The Capitalist Firm

First consider the prototypical capitalist firm as spelled out in micro-economic textbooks in
which E denotes the firm’'s employment of labor, K its services from physical capital, and Q. the level
of itsi thother input (i = 1,....,n). Thetransformation of inputsinto output, X, isdescribed by asmooth
production function: X=X (E, K, Q,, ..... ,Q,). Theprice per unit of output isp, the wage paid to each
labor input isw, r isthe rental price of capital, g, the per unit price of each unit of Q, , and F denotes
the firm’ sfixed contractual costs. Inthe classical case, these monetary values- p, w, r, q;, and F - are
given to the firm and define its economic environment. In particular, this textbook model of the firm
assumes all labor may be hired at the given pricew, that is, the firm’ slabor supply function ishorizontal
at the wage w. w= W(Z°) where Z° denotes variables that shift the firm's labor supply function. The
wage paid to each of the firm’'s employees depends on Z5, but isindependent of p, r, g, , ...... ., ,and
F. Aswe shall note below, this property is not shared with the standard model of the co-op. Treating
w as fixed in this firm'’'s optimizing problem does not necessarily require that the firm's labor supply
function be horizontal; it followsalso if collective bargaining at theindustry or regional or national level
(asistypical in Italy) determines the wage that the capitalist firm must pay.

The capitalist firm selectsitsinputsto maximize net revenues. 77 = p.X(E, K, Q , ....,Q,) - W.E -
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r.K-2q.Q - F. Theresulting labor demand and capital services functions may be written:
E=E@EwWr,d, ... d,) ad K=K*(p, W, 1,0, ...... 0 )-
Provided certain regularity conditions are satisfied, the labor demand function has the following
properties: E isincreasing in p (unless labor is an inferior input) and decreasing in w. Analogously,
according to the capital services demand function, K is normally increasing in p and decreasing inr.
Provided /7 > 0O, E and K are independent of F, an important qualitative implication.

The Worker Co-op

Consider the twin worker-owned firm that operates in the same market environment with the
same production function asthe capitalist firmjust described.” There aretwo models of theworker co-
op that might be entertained. In one, there is assumed to be a market for co-op membership and the
prices of each co-op’ s sharesfluctuate in response to the changesin expectations about an enterprise’s
fortunes.® The shortcoming with maintaining thismodel for our purposesisthat thereislittle evidence
of such marketsfor membershipintheltalian case. There areadmissionfeesto most Italian co-opsand
each member is required to contribute some of the enterprise’s financial capital. However, these
contributions do not constitute market membership prices because Italian law specifies both minimum
and maximum amounts that new members must advance to their co-ops. Furthermore, upon leaving
the enterprise, normally the individual gets back what he put in (less the admission fee) and what he
receives is independent of the future stream of the enterprise’s net returns. Hence, an unregulated

market for tradeable co-op membership rights does not exist in Italy.®

" Anissue deferred to future research is whether the internal operations (the production functions)
of co-ops are less or more efficient than those of capitalist enterprises.

8 See, for instance, Sertel (1982) and Fehr (1993).

° The absence of a “thick” market in membership rights may not be the consequence of the legal
structure; on the contrary, the legal structure may reflect the deeper problems in markets for co-op
membership. Unlike a capitalist firm, the right to a portion of a co-op’s net receipts entails not only
the ownership of the share but also requires the individual to supply his labor to the co-op so the
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In the second model of the worker co-op and the one investigated here, the co-op’sruleson
membership are specified by the legal system and, taking these rules as given, the co-op is assumed to
maximize income per worker-member so that members have equal shares. In this event, the levels of
E, K, Q,....., Q, are selected to maximize per worker net revenues, v :

v=EpX(E K, Q, ....,Q,)-r.K-2q.Q - F]

where labor cost does not enter as an expense in computing net revenues.® The employment demand
function and capital services demand function for the worker co-op may be written

E=E(,r,q ... 0y, F) and K=K"'p,r,d ... s F)-
For the worker co-op, increasesin p do not necessarily increase the demand for workers (even if labor
isnot an inferior input). Indeed, inthe special caseinwhich all the Q' sarefixed, increasesin p reduce
the optimal E, a property first derived by Ward (1958) and the object of much research (most of it
theoretical) since. Unlike the profit-maximizing capitalist firm, the worker co-op increases E in

response to an increase in F.*

exchange of aco-op’s shareinvolves substituting one individual’ slabor supply for another’s. Hence
factorsthat inhibit labor mobility contributeto a“thin” market for co-op membership shares. Inthese
circumstances, competition for co-op membership shares may be less common than bilateral
monopoly so the legal system may be more inclined to regulate the market for membership rights.

191 n operation, aworker in atypical co-op receives as compensation, v, aregular wage, w*, and an
occasional dividend, /7*/E, so that v= w* + II*/E where [I* = [ -w*Eand /] = p.X-w*.E-r.K-
2q.Q - F. Butthenv= E[p.X-r.K- 2q.Q - F] whichisthe co-op’s maximand in the text.

' Some intuition for the positive effect of F on v is asfollows. Write the objection function, v, as
consisting of two additive parts. the first part is[p.X (E, K, Q,, -.... Q) - rK - 2q.Q]/E and the
second part is- F/E . Thefirst part is value added per worker and, because of a tendency towards
decreasing returns to labor, this will be kept higher at lower levels of employment (at least over a
range of employment). This part encourages alow level of E . The second part is -F/E and the
presence of fixed costs, F, inclinesthe co-op to employ alarge number of workers so that fixed costs
per worker, F/E, may be spread over alarge number of workers. This second factor encourages a
high level of employment. These two forces pull in opposite directions and the optimum of E
constitutes a balance of these two forces. When F increases, thefirst forceis unaffected (F does not
appear in the first part), but the second force increases in importance because a higher F means
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The co-op’s capital services demand function possesses few qualitative properties unless
restrictions are placed on the form of the production function. If J2X/(cE)(cK) is positive as many
would surmise so that labor and capital are complementary in the production function, thentheco-op’s
demand for capital is a negative function of r and a positive function of F.*2

If the optimal valuesof E, K, Q,, ..... ,Q, are substituted into the co-op’ s objective function, the
maximized value of v - call this v* - may be written indirectly as a function of the predetermined
variables: v* = ¢ (p, 1, Q; ,-..... 0, , F) . Inthisway, when firms are price takers in al markets,
changes in these pricesinduce changesin the earnings of each co-op worker. By contrast, in the same
market environment, the wages of the worker in capitalist firms are independent of firm-specific
changes in market prices. For these reasons, the wages of co-op workers are expected to be more
variable than the wages of workers of capitalist firms. More specifically, the maximized value of v is
increasing in p and decreasing inr, ¢, and F.*®

Figure 1 graphs the difference between employment in the capitalist and the co-op firms. For
the capitalist firm, the first-order condition governing the determination of employment is p.MPE =
wwhere MPE = OX/cE. If thewagefacing the capitalist firmisw, its optimal employment isE(w). The
first-order condition for the income-maximizing co-op is p.MPE = v. In Figure 1, R denotes net
revenues [p.X(E, K, Q,, ..... Q) - r.K-2q.Q, - F] and R/E are net revenues per worker. RIE=Vis
maximized where employment isE(v). Becausev* > w, employment at wis not less than employment

at v¢ or employment in the capitalist firm is not less than employment in the co-op.** In Figure 1,

greater fixed costs per worker. Thisinclines the co-op to employ more workers.

2 The role of J2X/(cE)(cK) in deriving qualitative implications of the income-maximizing co-op’s
behavior is discussed in the Appendix to Pencavel and Craig (1994).

B Infact, v isconvex inp, r, and g, . See Pencavel and Craig (1994).

1 If w exceeds RIE (= v* ), the capitalist firm would earn negative profits and prefers to cease
production. Hence v* > w.
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because v* is dtrictly greater than w, employment at wis strictly greater than employment at v*.

Some Complications about Wage Differentials

This model of the co-op assumes the worker-owned enterprise can achieve its income-
maximizing goal without any labor supply constraints. However, Figure 2 graphs a situation in which
the maximum value of v is not feasible. Given the labor supply function denoted Sv) in Figure 2, the
maximum attainable earnings are v". Constrained employment is E “instead of E*. With such labor
supply constraints, the location of the Sv) function becomes relevant to the earnings-employment
outcome: the co-op’s earnings v “may now be greater or less than the capitalist firm’s wages, w.

This ambiguity about the capitalist-coop wage differential is reinforced if non-pecuniary
conditions of employment in the co-op are valued differently from those in the capitalist enterprise.
Insofar asworkers place avalue on participating in the co-op’ sgovernance, they will bewilling to work
at different wages from those prevailing in the capitalist enterprise. Or, as noted above, the model of
the income-maximizing co-op impliesthat the co-op’s wages respond to firm-specific prices and fixed
costs and, therefore, they tend to fluctuate more than wages in capitalist firms. Other things equal,
these greater wage fluctuationsareinclined to mitigate employment variations. Consequently, workers
may view the risk of employment loss in the co-op as less than that in the capitalist firm and,
accordingly, be willing to work in the co-op at lower wages than those in capitalist firms. These
considerations frustrate clear predictions about the sign of the capitalist-coop wage differential.

These complexities obscure the implications from simple models about capitalist-coop wage
differentials and they are exacerbated if we allow a role for unions to affect wages. Most Italian
workers are covered by collective bargaining agreements that apply to all firms in a given industry
and/or region. Typically these agreements stipulate minimum rates of pay. Sometimes, through plant
level bargaining, wages in a particular workplace may “drift” above the floor established in the multi-

employer bargaining contract. In other instances, especialy in small establishments, the terms of



9
collective bargaining agreements may be disregarded. Theresult isthat actual pay differentials across
establishmentsin the same industry are greater than those specified in the multi-employer agreements.

In the period of our study, co-opswere not legally required to adhere to the minimum rates of
pay set down in industry-wide union contracts although a number of them did. While in many cases
workers in co-ops are affiliated with the relevant industrial union, the co-op workers tend to display
less militancy than workersin capitalist firms. This has caused “frustration [among union leaders] that
co-operative workers must, of necessity, opt out of an activerolein trade union affairsin favor of the
struggleto maketheir enterprisescommercialy viable” (Thornley, 1983, p. 332). Theability of co-ops
to ignore union-negotiated pay scales and the less militant posture of co-op workers lead to the
conjecture that wages in co-ops may lie below those in capitalist workplaces.

Theupshot of thisdiscussionisthat theoretical reasoning cannot provideaqualitative prediction
about whether wages are higher or lower in the capitalist firm than wages in its co-op twin.
Summary

This exposition of the conventional models of the profit-maximizing capitalist firm and the
income-maximizing worker co-op suggests the following differences between them concerning
employment, wages, and the use of capital. We focus on those differencesthat our data subsequently
permit us to address. First, with respect to wages:

» Inthe capitalist enterprise, the wage depends on supply-side variables Z°, but isindependent of the
firm-specific values of p, r, g, and F. In the co-op, the wage depends on the co-op’sp, r, g ,and F.
In particular, the wages of co-op workers are a negative function of both r and F.

* |n the absence of labor supply constraints and collective bargaining, wagesin the co-op are not less
than those in the capitalist enterprise. However, when thelabor supply function actsasaconstraint on
employment for the co-op or when aroleisadmitted for collective bargaining, the capitalist-coop wage

differential is ambiguousin sign.
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Second, with respect to employment:
* Inthe capitaist firm, employment isanegative function of thewagerate. 1nthe co-op, employment
and wages are jointly determined variables and causation does not run simply from wages to
employment. Thesign of the correlation between wages and employment among co-opsisunspecified.
¢ Inthe capitalist firm, employment isindependent of fixed costs, F (provided IT > 0.) Inthe co-op,
employment is a positive function of F.
* Inthe model of the capitalist firm just sketched, because wages are given to the enterprise, product
demand shocks - asrepresented by transitory changesin p - induce the firm to make quantity - including
employment - reactions. That is, inthecapitalist firm, employment (and other input quantities) will tend
to take the brunt of product market shocks to the firm’'s economic environment while, in the co-op,
such shocks will have a first-order impact on each member’s wages. These impacts on the co-op
member’ s wages will temper employment responses. Expressed differently, in the co-op, wages will
tend to be more responsive and employment less responsive to product market shocks than the wages
and employment of workers in the capitalist firm.

Third, with respect to the use of physical capital,
* Inthe capitalist firm, K isdecreasing in r and independent of F (provided /7 > 0) . Inthe co-op, if
labor and capital are complementary inputs in the production function, then the co-op’s demand for
capital is a negative function of r and a positive function of F .

Before we examine the empirical relevance of these implications, because the co-ops are aless
familiar organizational form, consider the following description of the Italian co-op movement.

1. Worker Co-opsin Iltay

Brief History

The cooperative movement in Italy dates back to mutual aid and insurance societies in the

nineteenth century. A confederation of cooperatives was established in 1886 and this later became La
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Lega (Nazionale delle Cooperative), the largest umbrella organization of co-ops today. The
confederation’ sprincipal functionwasto act asapressure group on government and, indeed, legislation
was secured granting co-ops exemption from certain taxes and providing them with preferential access
to public works projects. Favored inthisway by the state and enjoying widespread ideological approval
from diverse sources, the cooperative movement grew such that by 1921 some 20,000 co-ops were
operatinginltaly (Ammirato, 1996, p. 78). The period of Fascist rulewaslargely accompanied by their
suppression, but they recovered after the overthrow of Mussolini and, again, the state granted co-ops
certainfavors.”® At the sametime, Christian Democratic governments viewed some confederations of
co-ops as strongholds of the Communist Party and sought to withhold privileges from them.

The political climate became more favorable to co-opsin the 1970s and they secured further
tax advantages including the avoidance of all taxes on surpluses channeled to the reserves.”® Public
works projects (transport, housing, and schools) were steered toward worker co-ops and, to counter
unemployment among young people, the state provided financial support to youthsstarting cooperative
ventures. Between 1977 and 1979, almost 1,300 co-opswereformed inthismanner (Ammirato, 1996,
p. 95). Theenvironment of the 1980swas|esshospitableto the co-ops. Correction of the state’ sfiscal
deficits implied less financial support for co-ops and, as a consequence, they modified their vision.
They tried to shed their image of working class culture and aversion to private enterprise and they
adopted a posture that applauded economic efficiency and financial incentives. Co-op members were

encouraged to view their organization as purely a financial investment and monetary incentives were

> The Basevi Law of 1947 granted co-ops tax benefits, the amount of which depended on the
importance of labor costsin total costs. At maximum, a co-op was exempted from paying all taxes
if labor costs represented 60 percent or more (reduced to 50 percent or morein 1992) of total costs
(excluding raw material costs). The law also regulated other financial aspects of co-ops including
the amount that each worker could invest inthe organization and the maximum interest that he could
earn on this capital. These limits were eased in 1971.

16 Excluded from taxes were profits reinvested in the enterprise and three percent directed to the
“cooperation and mutuality fund”.
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provided to bolster thisview. Increasingly, supervisorswith a practical business mentality were hired
into the co-ops from outside the co-op movement.
The data in Table 1 indicate that, over the period of our empirical analysis (that is, from the
early 1980s to mid-1990s), worker co-ops have been growing in Italy. Nevertheless, by 1996,
employment in co-ops constitutes only four percent of total employment. Co-ops are more heavily
represented in Construction, Transport, and some Service industries.

Structure of Co-ops

According to Italian law, each co-op may determine its own rules of association and by-laws
although statute law specifies certain key aspects of the cooperative structure. Membership inaco-op
requires that an individual provide a portion of its capital. Sometimes an admission fee may also be
required of a new member. A member who leaves the co-op is repaid the value of his contributed
capital. Co-opsarerequired to allocate at least 20 percent of each year’ s net revenuesto itsreserves.
Profits paid into these funds are absolved from corporate income tax. Net revenues in excess of that
paid into reserves may be distributed to working members in proportion to their work and dividends
may be paid on capital provided.

Decisions about the distribution of net revenues are made by each co-op’s General Assembly.
Each member has one and only one vote. Almost all co-op workers are members.’® Non-members
include apprentices and probationary workers. Most co-ops distribute profits to members and non-

members on the same terms, but there may be bonuses that members enjoy. Only members may loan

talian law specifieslimitsto distributionsin the form of dividends. Usually, amember-worker may
receive on his contributed capital no more than the rate paid on Treasury or Postal bonds.

8 Thus, inthe survey undertaken by Bartlett et al. (1992) in the mid-1980s of 49 co-opsin Tuscany
and Emilia-Romagna, on average about 85 percent of workerswere members. “Inmost Legaco-ops
three quarters of the workers are members and the rest will be. When someone becomes eligible for
membership, acouncillor or senior member inviteshimto apply. There are seminarsontherightsand
responsibilities of membership.....” (Holmstrom (1989)p. 91.)
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to their co-ops and the loan pays a higher, tax-free, interest than conventional banks. Following an
adverse shock, non-members are much more likely than membersto lose their jobs.® When members
do lose their jobs, the co-op will encourage another co-op to hire them. Co-ops are not covered by
employment protection legislation so laid off co-op workers are not entitled to severance pay.?

By vote, the General Assembly selectsaCouncil, the co-op’ s principal supervisory body which
meets weekly or fortnightly. It appointsthe managers and specifies general policies. 1n most co-ops,
one managerial position, the President, is elected, not appointed, by the Council. Descriptions of co-
0ps suggest extensive participation by co-op members in decision-making and considerable turnover
of officers.®

Many co-op members aso belong to afederated labor union. Typically, basic pay scales are
negotiated by the national union and the relevant confederation of employers at the regional or national
level, but supplementary payments are determined inside the enterprise together with promotions,
working conditions, and grievances. So earnings may exceed the regionally-negotiated or nationally-
negotiated minima and there may be considerable differences in pay across firms in the same industry
or region. When wages tend to lie above those set down in multi-employer collective bargaining
agreements, it is difficult to know the extent to which the wage structure diverges from that which
would obtain in the absence of unionism.

Withinthe co-op, theunion may have awell-defined rolein serving theinterestsof workerswho

194The main practical advantage of membership issecurity. While co-ops are reluctant to shed labor
in any circumstances, if it must be done there is no doubt that members are better protected.”
(Holmstrom (1989), p. 92.)

% This description appliesto the period of our data analysis, namely, from 1982 to 1994. However,
subsequently, severa judicial and legidative decisionsin the 1990s changed a number of the rules.
Legidlative changes in 1998 specified that co-op workers are covered by most of the collective
bargaining rules and employment protection legidlation that apply to workers of capitalist firms.

2 For instance, see the co-ops described in Holmstrom (1989).
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are not members although, usually, these constitute a small minority of a co-op’s work force and, in
any event, most non-members aspire to and will become members. The union may also have arole if
the co-op’s representation mechanisms are not functioning well and a group of workers feel their
interests are being slighted. However, a basic co-op principle is that workers participate in the
enterprise’ s governance and, if the mechanisms for worker participation are functioning as designed,
it is not clear what constructive role can be played within the co-op by a union. A union’srole as
watchdog of management seems anomalous when the workers select and have the authority to dismiss
the managers.

V. Two Sources of Data

Two types of data are exploited in this paper. One is an annual survey of companies and the
other is an annual survey of workers. The survey of workersis based on Socia Security records and
contains an employer tax code and this permits us to match this worker information with attributes of
the firm. Moreover, thisinformation is available for a number of years which alows the construction
of panel data. Hence we are able to work with a matched employer-worker longitudinal data set.
Consider first the information contained in the company survey.

The Survey of Companies

The company dataare drawn from the archives of the Italian Company Accounts Data Service
which collects balance sheet information and other items on over 30,000 Italian firms. Available since
1982, the data are gathered by Centrale dei Bilanci, an organization established in the early 1980s
jointly by the Bank of Italy, the Italian Banking Association (ABI), and a pool of leading banks to
construct and shareinformation on borrowers. Besidesbalance sheet items, thereisinformation onthe

level of employment, on the establishment’ s flow of funds, and on various attributes of the firm such

2 For adiscussion of the role of the labor union in aworker co-op in Italy, see Holmstrom (1989,
pp. 89-108) and Thornley (1983). Earle (1986) provides some case studies.
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asthe year founded, itslocation, the legal form of organization, its ownership status, and its structure
of control. The entry on the legal form of organization allows the identification of co-ops.

Balance sheets for the banks major clients (defined according to the level of borrowing) are
collected by the banks. The focus on the level of borrowing skews the sample towards larger firms.
Furthermore, because most of the leading banks areinthe northern part of the country, the sample has
morefirms headquartered in the North than in the South. Finally, because banks deal mainly with firms
that are creditworthy, firms in default are not in the data so that the sample is tilted towards more
creditworthy borrowers. Even with these restrictions, these data provide a very comprehensive
description of Italian firms. The firms included in the sample account for more than fifty percent of
total employment (Cingano and Schivardi, 2004).

Descriptive statistics on the firm sample for three representative years are provided in Tables
2and 3. Table2relatesto all thefirmsand Table 3 restrictsthe datato the matched firms, that is, those
companiesfor which observationsonworkersare also available.? Becausethe probability of matching
aworker with acompany rises with the size of the company, the establishmentsin the matched sample
in Table 3arelarger than thosein Table 2. Average and median employment in the co-opstendsto be
larger than in the capitalist firms. The empirical frequency distribution of companies by employment
reveals that there are a few capitalist firms with extremely high levels of employment, but these are
offset by alarge number of very small capitalist workplaces.

What is called “wages’ in Tables 2 and 3 is, in fact, total annual labor costs per worker and,
although these labor costs consist principally of labor earnings, they also include taxes on labor. For
the co-ops, these wages include dividends distributed to workers. Usualy, these wages are higher in

co-ops. However, these comparisons hold nothing constant. In fact, the industria distribution of

% Eliminated from the company data are those with missing information on the variables listed in
Tables2 and 3. The survey does not cover the public sector.
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capitalist and co-op firmsisquite different and these differencesalonewill giveriseto wage differences:
the capitalist firms are concentrated in manufacturing whereas there are relatively more co-ops in
congtruction and the retail industry.

Capital (measured in billions of 1982 lira) consists of the value of land, buildings, office
equipment, machinery, vehicles, and patents. According to Tables 2 and 3, usually the average stock
of capital is greater in the capitalist enterprises than in the co-ops while the median stock of capital is
higher in the co-ops. However, these comparisons in the capital stock reflect in part the different
production technologies across industries with capitalist enterprises more heavily represented in
manufacturing and co-opsinretail industry and inconstruction. To assesswhether co-opsarerelatively
undercapitalized and whether input combinations are systematically different across the two types of
firms, we formthe ratio of capital to employment for each firm and average it over all years observed.
Then we regress this average capital-labor ratio on industry dummy variables to remove the effects of
industry-specific technologies. Finally we plot the frequency distribution of the residuals from this
regression separately for co-ops and for capitalist firms. Thisis shown in Figure 3.

According to Figure 3, capital-labor ratios in co-ops display a wider dispersion than those in
capitalist enterprises. there arerelatively more co-opswith very low capital-labor ratios (at the left tail
of the distribution), but also relatively more co-ops with very high capital-labor ratios. According to
these data, input ratios are different in co-ops from those in capitalist firms, but these differences are
not well described by simply characterizing co-ops as using less capital relative to labor.

In our fitted equations below, we make use of the rental price of capital and of fixed costs. For
the former, we define a comprehensive measure of the user cost of capital for enterprisej inyear t that

takes account of taxes, investment credits, depreciation allowances, financial debt, depreciation, and
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each firm's reported borrowing rate.* This unusually precise measure of the user cost of capital is
denoted r;, and it is arate with a mean value of 0.197.

To measure fixed costs, F;, , we use each company’s long-term debt payments in each year
(measured in real terms). These long-term debts represent contractual payments the firm must make
on its commitments from previous years and they correspond to the unavoidable nature of fixed costs
in economic models of the firm. These expenditures must be made regardless of the enterprise’s
decisions and actions and match the notion of “sunk costs are sunk”. The mean of F;,is 0.005 and its
frequency distributionis skewed to theright with 25 percent of observationswith avaue of F;;of zero.
This definition of fixed costsis the best available in these data.® To ensure our results with respect to
other relationships are not the consequence of the presence of this particular way of computing fixed
costs, al the equations reported below were estimated also by omitting this measure of F;, .

The argument in Section |1 also aluded to the effects on wages and employment of transitory
product market shocks. Withtheavailable data, such shocksfor eachfirminagivenyear are measured
by the deviation of its salesin that year fromthat predicted by alinear regression. More precisely, we
regress the logarithm of real sales on afirm fixed effect and alinear time trend and allow this trend to

be different across industries and across regions of the country. Then we measure product market

% To be precise, the user cost of capital for establishment j in year t is given by
rjt = (1_ Sjt )(1_ Tjt )_l[ gjtijt(l_ Tjt )+ (1+ gjt )et - ”jt + é‘]t]

where s reflects corporate tax rates, investment tax credits, depreciation allowances and subsidies
(which vary by region), t isthe corporate tax rate, g is the ratio of financia debt to total liahilities,
i isthe average borrowing rate paid by the firm, eisthe nominal return on equity (theyield on Italian
Treasury bonds), 7 is the sector-specific expected increase in the prices of capital goods (from the
Bank of Italy survey of investment in manufacturing), and J isthe sector-specific rate of depreciation.

25th is defined as (D;.J; )/(ppi), where (ppi) isthe producer priceindex, D isthe stock of long-term
debt to al financial intermediaries, and J is the long-term nominal interest rate on borrowing. The
latter is regarded as confidential information and is unavailable for each establishment so we use the
economy-wide medium and long-term rate on bank borrowing. Fixed costsare measured in hundred
billions of 1982 lira.
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shocksfor each firmin each year by the deviation of thelogarithm of real salesfromthevalue predicted
from this regression (including the firm's fixed effect). In our estimating equations below, this
variable is denoted by S;, , an indicator of firm j’s transitory shocks in the product market inyear t,
and, in Tables 2 and 3, this variable is labelled “product market shock”.

The Survey of Workers

The Italian National Institute for Social Security (Istituto Nazionale della Previdenza Sociale)
requires firmsto file a yearly report (form O1M) for each worker on their payroll. The data are used
to estimate the amount of withholding tax the employer hasto pay on behalf of the employees and to
INPS as contributions for pensions and health insurance. The forms filled out by the employer are
roughly comparable to those collected by the Internal Revenue Service in the U.S. However, while
U.S. administrative data are usualy provided on a grouped basis, INPS has truly individual records.
Moreover, intheU.S., earningsrecords are censored at the top of thetax bracket whilethe Italian data
are not subject to top-coding.

The data cover the universe of employees in the private sector (thereby excluding the self-
employed, public employees, and “off-the-books’ work). Our observations are a sub-sample of the
universe based on workers born on two particular days of the year. The data are available on a
continuous basisfor the 1974-1994 period. Werestrict the datato cover the period from 1982 to 1994
so that they can be paired with the establishment data. The form reportsinformation on each worker’s

annual earnings and on the number of days and weeks worked.?’

% Other specifications of the equation imputing product market shocks were applied with small
consequences for the estimates reported below. Of coursg, if S;, were pure measurement error, it
should be uncorrelated with wages and employment.

2" Information on hours worked is not available though there is less variation in hours worked in
Italy than in many other countries. Wages consist of two components: normal and occasional.
Occasional wagesinclude sumsdrawn from the wage supplementation fund for laid-off or short-time
workers, seniority and loyalty premia, one-time bonuses, moving expenses and business travel
refunds, the monetary value of goods in kind, and allowances for lost tips and commissions. On
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Workersareidentified by broad job category: apprentices, productionworkers, clerical workers,
and managers. Information on education is unavailable, but days and weeks of work and the date
employment ended (if this occurs) are provided. From each worker’s social security number,
information can be retrieved on the worker’s gender, year of birth (and thus age), and place of birth.
Finally, the employer’s tax code allows us to match information on the worker with that of the firm.

Table4 presentsinformation onthe characteristics of workerswherewefocusonthoseworkers
who can be matched with their workplaces. Whereas the unit of observation in Tables 2 and 3 isthe
company, the unit of observationin Table 4 istheworker.?® According to the observationsonworkers,
average and median wages are a little lower for co-op workers than for workers in capitalist firms.
When a simple descriptive regression equation is fitted to the company data and to the worker data,
holding constant region and industry, the wage difference between the co-ops and the capitalist
enterprises measured in the company data and in the worker datais similar.?®

V. Empirical Specifications for Wages

Theargumentsin Section |1 suggested that wagesin the co-opswould exceed thosein capitalist

firms unless (i) co-ops were constrained by labor supply limitations and non-pecuniary differences

average, occasional wages are less than 10 percent of the total. Our measure of gross wagesisthe
sum of thetwo components. For co-op workers, wagesinclude dividends distributed to them by their
firm where the information about dividends comes from the company data set.

% |n the worker data set, those aged less than 18 years and more than 65 years are omitted as are all
those observations lacking data on wages and the extent of work in the year.

» Moreprecisdly, for thedataonindividual workers, weregressed the logarithm of real annual wages
on industry dummy variables, regional dummy variables, calendar year dummy variables, and a
dummy variable taking the value of unity for a co-op observation. Similarly, for the data on
establishments, we regressed the logarithm of real annual labor costs per worker on the same set of
variables. Inthe former regression, the estimated coefficient on the co-op dummy was-0.083 (with
an estimated standard error of 0.015) and, in the latter regression, it was -0.016 (with an estimated
standard error of 0.007). Giventhe different concepts, it isnatural that the two estimates should not
beidentical. However, they are similar in magnitude and suggest that the“raw” differencesin Tables
2 and 4 conceal basic similarities.
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between co-ops and capitalist firms were offset by wage differencesor (ii) collective bargaining raised
wages in capitalist enterprises above those in co-ops. In addition, Section 11 surmised that, whereas
wages in capitalist firms are independent of variations in the prices of non-labor inputs (in particular,
of r;,, the user cost of capital) and of fixed costs, F;, , the wages of co-op workers are a negative
function of bothr;, and F;, . Also, the models of the capitalist firm and the worker co-op in Section I
hypothesized that wages would tend to be more volatile in the co-op. That is, when the capitalist firm
operates with a horizontal labor supply curve, wages in the capitalist firm are independent of shocks
to thefirm' slabor demand function. Such shocks will havefirst-order impacts on employment, hours,
and other input quantities such as capital. By contrast, in the co-op, shocks to labor demand will
directly be transmitted to the co-op workers wages.

Using these data to address these issues, our observations on wages describe worker i in
company j in calendar year t. These are unbalanced data because a worker may not be observed in

every year. An equation that provides a method to investigate these differences in wages among

individuals in capitalist firms and worker co-ops is the following:

Inw, = X+ z, 8+ 1,7+ Fyvo+ S,75+ Gy + 1,.G1 6,
() + F,C

16+ S5,G0:+ U+ g,

where In w stands for the logarithm of real wages, x are observed characteristics of the individual
worker, zare observed features of the enterprise where theindividual works, and Cisaindicator taking
the value of unity when individual i worksin aco-op. r;,isthe user cost of capital, F;, is fixed costs,
and, as described in Section IV, S, is our measure of observed transitory shocks to firmj’s product
market in year t. Factors that affect wages but are unobserved by the researcher are represented by »

and . Unobserved factors that vary across people but are fixed for a given individual over time are

denoted by ». erepresents unobserved factors that vary over people in different firms and over time.
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The argumentsin Section |1 suggested that the wages of workersin capitalist firmswould tend
to be insensitive to differencesin r and F whereas the wages of workers in co-ops would tend to be a
negative function of both r and F . If thisisthe case, y, = y, = 0 while 8, and 6, are each negative.
Analogoudly, Section |1 reasoned that transitory shocksin product marketswould tend to affect wages
more in co-op enterprises and employment more in capitalist enterprises. Thiswould suggest that 0,
ispositive. Thewagedifferential between workersin capitalist firmsand those in co-ops depends upon
the estimates of 6, , 0, , 0, , and 6, .

Because v is unobserved, least-squares estimates of 6, in equation (1) are biased if v is
correlated with C. For example, if wages are more volatile in co-ops, other things equal, more risk-
averse people may seek employment in a capitalist enterprise. If, in turn, attitudes toward risk are
absorbed ino , then the equation’ s unobserved componentswill be correlated with C.*° Our panel data
permit us to observe workers when they move across firms so the correlation between » and C can be

addressed by averaging variables over time and writing (1) as

, Inwg, — 1w = (% - %, )+ (2= 2)B+ (N =17+ (Fy = F7+ (S, - §)ra+
@ (G~ G+ (1,Cy~ 1, )6+ (FGy - FIG IO+ (S,G, - S.G )6 + (&, - )

where abar over avariable indicates an average over time. The movement of workers between co-ops
and capitalist firms allows usto estimate the ¢'s. (That is, without such worker mobility, C;;, would
equal itsmean value over the period.) Thiswithin-group specificationisafamiliar technique with panel
data although it comes at the cost of being unable to measure the association between wages and

variables that remain unchanged over time (such as a worker’'s immutable demographic

% The sign of the bias depends on the relationship between wages and risk aversion. Suppose those
who are less risk averse receive higher wages (though with greater variance) and suppose such
individuals are moreinclined to work inco-ops. Then the bias of the least-squares estimate of 6, that
ignores unobserved heterogeneity will tend to be negative. That is, if the true value of 6, is positive,
the estimate of 6, that ignoresthisform of unobserved heterogeneity will belower than thetrue value.
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characteristics).®

Parameter estimates of equations (1) and (2) are contained in the top panel of Table 5 and their
implications are given in the bottom panel of Table 5. 1n addition to the co-op dummy, C, wages are
related to the worker’s age, gender, occupation, industry, location, and to the company’s size (the
logarithm of the workplace's employment), its user cost of capital, fixed costs, and deviations in the
logarithm of itsreal sales. The estimates of equation (1) are given under the columns “ordinary least-
sguares’ which suggest that, other things equal, aworker in a co-op earns fifteen or sixteen percent
lessthan aworker in acapitalist enterprise. However, asargued above, thisleast-squares estimate may
be biased if the factors affecting the choice of employment between co-ops and capitalist firms are
correlated with the determinants of their earnings. Equation (2) isdesigned to addressthisproblemand
itsestimates are contained in the columns beneath “within-group” in Table 5. Theestimated capitalist-
coop wage differential falls only dightly to fourteen percent. These estimates of the wage differential
would be judged as significantly less than zero by conventional criteria.®

In the bottom panel of Table 5, ZInw/ Jr and Z2Inw/ JF report the impact of the user cost of
capital and fixed costs on wages. For workersin capitalist firms, differencesin r;, bear no meaningful
association with wages. According to the least-squares estimates in columns (1) and (2), in capitalist

enterprises, higher values of fixed costs appear to be associated with lower wages. However, this

3 What factors affecting wages are neglected in equations (1) and (2)? Suppose worker i is more
productive when working in enterprise j than in working in another enterprise and suppose this
greater productivity is unobserved to the researcher. Such unobserved match components are not
identified in these equations.

¥ These estimates of the capitalist-coop wage differentia (and, indeed, of the other effects in this
wage equation) are sensitive to the point of evaluation. The point of evaluation for the estimatesin
thistable is at sample mean valuesof r , F , and Sin the workers sample. (Note the sample mean
value of F at 0.298 is much higher than the mean valuesreported in Tables2 and 3. Thisisbecause,
asmentioned earlier, the distribution of F isskewed to theright and F assumes some very high values
for somelargefirms. Workersintheselargefirmsare observed morefrequently inthe panel dataand
this pushes up the sample mean of F in the workers' data set.)
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negative association appearsto befragile: it turns positive in column (3) and isinsignificantly different
fromzero in column (4). Thewithin-group estimatesin column (4) for daily wages are consistent with
the arguments in Section 1.

For co-op workers, the effect of differencesin F;, on wagesis consistently negative. However,
the magnitude of the effectsis very small. Consider the -0.367 value of ZInw/ JF inthefirst column
asanexample. Thisimpliesthat, evaluated at the co-op median value of F;,in 1994 (namely, 0.0005),
the elasticity of wages with respect to fixed costs for co-opsis-0.00018 or a co-op with ten percent
higher long-term debts pays 0.18 percent lower wagesto its co-op workers. The effect of variations
inr;, on the wages of co-op workersispositivein the ordinary least-squares results in columns (1) and
(2) but negative (as implied by the theoretical argumentsin Section Il) in the within-group estimates
in columns (3) and (4). The value of JInw/ Jr of -0.120 for co-op workers in the third column of
Table 5 implies that a co-op with aten percent higher user cost of capital than another co-op will tend
to pay just over one percent lower weekly wages. So relatively large differencesinthe price of capital
areassociated withrelatively small differencesinwages. Thewithin-group estimatesconfirmanegative
association between, on the one hand, differences in wages across co-ops and, on the other hand,
differencesin r;, and F;, as conjectured in Section 11. The economic magnitudes of these associations,
however, are not important.

The description of the models of the capitalist firm and the worker co-op in Section Il
hypothesized that wageswould tend to be more volatile in the co-op. In particular, when the capitalist
firm operates with a horizontal labor supply curve, wages in the capitalist firm are independent of
product market shocksto the firm'slabor demand function. Such shockswill havefirst-order impacts
on employment, hours, and other input quantities. Thisis not the case in the co-op where shocksto
labor demand will affect the co-op’s wages. The presence of S;, in equations (1) and (2) is designed

to measurethis. Infact, the estimated values of 2lnw/JSindicate that wages are responsive to product
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market shocks in both capitalist enterprises and in co-ops. However, the positive fillip to wages is
larger inthe co-opsand, inthewithin-group estimates, the interaction between Sand the co-op dummy
is significantly greater than zero (as judged by conventional statistical criteria). In the within-group
estimates in columns (3) and (4), the effect of such shocks is roughly twice or three times in co-ops
what it is estimated for capitalist enterprises: in co-ops, a positive ten percent product market shock
is associated with a one percent higher wages whereas in capitalist enterprises the same shock is
associated with between 0.3 and 0.5 percent higher wages.® These inferences are insensitive to the
presence of fixed costs, F;, , in the equation.™

V1. Empirical Specifications for Employment and Capital

Employment
The models outlined in Section Il suggest that, for capitalist firms, a causal relationship from

wagesto employment exists such that, other things equal, employment is a negative function of wages.
For co-ops, each worker’ swages are jointly determined with employment in which case awell-defined
causal relationship from wages to employment does not obtain. In addition, the modelsin Section 11
imply that employment isindependent of fixed costsin the capitalist enterprise but isapositive function
of fixed costsin the co-op. Furthermore, employment is expected to be more responsive to transitory
product market shocks experienced by the capitalist enterprise than the product market shocks
experienced by the co-op.

A specification that would permit examination of these differencesbetween capitalist and co-op

B Thisresult is compatible with Guiso, Pistaferri and Schivardi’ s (2003) analysis of the transmission
of firms shocks to wages. They find that permanent shocks to firms' value added are transmitted
to workersin the form of changesin their compensation, afinding that may be attributable to risk of
bankruptcy and to incentive effects. The magnitude of the effect issmall, however, and itsestimation
does not distinguish between co-ops and capitalist firms.

* In the within-group estimates corresponding to column (4) of Table 5, when F,, is omitted, the
estimated coefficient on S, is 0.029 and the estimated coefficient on S;,.C;;, is 0.074.
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enterprisesis as follows:

In Ei= |nth770 + (Inwthj ), + Ml + (rthJ. s+ Fotl, + ( F.C; s +
©) ST + (S,C ) + Zyy + @, + vy,
whereln E;, standsfor thelogarithm of employment and Inw;, representsthe logarithm of real average
annual wagesinfirmj inyear t . The elasticity of employment with respect to wagesin capitalist firms
isgivenby 7,. C takesthe value of unity for aco-op and of zero for acapitaist firm. Thelogarithmic
employment-wage association in co-opsis given by #, + 7, .

The user cost of capital paid by the firmis given by r , the company’s fixed costs by F, and
transitory product market shocksby S. Interactions betweenr and C and between F and C allow the
effects on employment of input prices and fixed costs to be different between co-ops and capitalist
firms. Interactions between Sand C alow the impact of product market shocks on employment to
differ between capitalist and co-op firms. zstandsfor other observed attributes of firmsincluding their
regional location and their general industry. Factors affecting the logarithm of employment but
unobserved by the researcher are given by w and v . Those factors specific to each enterprise and
constant over time arerepresented by m,; . v ,;, standsfor factorsthat vary acrossfirmsand over time.

A simple way of estimating equation (3) isto first-difference it from one year to the next and
thereby eliminate the enterprise fixed effects, w, ; . For the co-op enterprises, wages are jointly
determined with employment so we need to recognize the potential correlation between the equation’s

stochastic term and wage changes.® We treat the wages of co-ops and capitalist firms symmetrically

* Note that, in describing employment, we cannot use a within-group strategy as we have done for
wages. Thisisbecause, in addition to the problem of fixed unobserved heterogeneity, we also have
the problem that the wage is endogenous, a problem we address using lagged values of the wage as
instrumental variables. The endogeneity of wages means that the wage is contemporaneously
correlated with the error term of the employment equation. 1f we used a within-group strategy to
remove the firm fixed effect, our instruments would be invalid (in short panels) because the within-
group error termisthedeviation of theoriginal error termfromitstime-series mean and thiscontains
its past values that are correlated with the past values of the wage. A first difference-instrumental



26
and instrument both 4 In(wi, ) and 4 In(w;, ).C using two-year and three-year lagged values of wages
asinstruments.®* The consequences of thisinstrumental variable regression arereportedin column (A)
of Table6. To help draw inferences from these estimates, columns(A) and (B) of Table 7 list the point
estimates and estimated standard errors of the elasticities of employment with respect tow, r, F, and
Sevaluated at mean and median values of capitalist and co-op enterprise variables.

For capitalist firms, thereisawell-defined effect of wages on employment with an employment-
wage elasticity of -0.80. For the co-ops, the employment-wage relationship isinsignificantly different
from zero with avery small point estimate. Employment in the capitalist firmsisrelatively insensitive
to changes in the user cost of capital, r : aten percent increase in the user cost of capital reduces
employment by 0.2 percent. This elasticity is even smaller for the co-ops and its point estimate is
virtually zero. The estimates attached to fixed costsimply that, for both capitalist enterprises and co-
ops, employment is virtually independent of differencesin fixed costs.

According to the estimates of the parameters attached to the transitory product market shock
variable, employment in both capitalist and co-op enterprises responds positively to transitory product
market shocks. However, the employment response is less for the co-ops than that for the capitalist
enterprises and the interaction between the product market shock and the co-op dummy issignificantly
less than zero. A positive ten percent product market shock is associated with almost four percent
greater employment in the capitalist enterprises and about a two-and-one-half percent greater
employment in the co-ops. More generally, the estimates suggest that, for the co-ops, employment is
relatively insensitive to changes in al the right-hand side variables, afinding that replicates previous

research on employment in co-operative enterprises (see Pencavel and Craig (1994)).

variable strategy solves both the unobserved heterogeneity problem and the problem caused by the
endogeneity of wages.

% These are valid instruments if w, ; captures all persistent factors and v, ;  is serially uncorrelated.
The first-differenced equation also includes regional, yearly, and industry dummy variables.
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Capital

A specification analogousto equation (3) may be applied to describe the use of physical capital

across enterprises and years:

InK,, = Inw, 2, + InwW,, C; gy + 148, + (1, C )y + Fag, + (FC s +
(4) Sills + (SC) )ty + 2, + @, + Vs,
whereIn K, stands for the logarithm of capital. Applying the same logic as that for employment, we
estimate thisequationinfirst-differencestreating 4ln(w;,) and AIn(w;,).C asendogenous and using two-
year and three-year lagged values of these variables asinstrumental variables. The resulting estimates
of equation (4) are contained in column (B) of Table 6 with their implications presented in columns (C)
and (D) of Table 7.

For the capitalist firms, the demand for capital with respect to the user cost of capital is
negative, the coefficient on wagesisalso negative so that capital and labor are complements (asimplied
also by the estimates in column (A) for employment), and capital is relatively unresponsive to
differences in fixed costs. For the co-ops, the point estimates suggest that differences in fixed costs
have larger effects on capital for the co-opsthan they do inthe capitalist enterprises although these co-
op estimates are not calculated with precision. The association for co-ops between capital and wages
ispositive, something fully compatiblewith theincome-maximizing co-op because, for the co-op, wage
income enters the co-op’ s objective function. The elasticity of demand for capital with respect to the
user cost of capital is similar in value for the co-ops as it is for the capitalist enterprises. Transitory
product market shocks are associated with about the same changes in capital in the capitalist firms as
inthe co-ops: apositive ten percent product market shock is associated with two percent greater use
of capital in capitalist and co-op enterprises.

Assessment

Theseresults are broadly compatible with the implications sketched in Section |1 of the simple
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models of the capitalist firm and the co-op. Thus, awell-defined impact of wages on employment and
on capital isimplied by the textbook model of the capitalist firm and thisis borne out by the estimates
in Tables 6 and 7: a negative employment-wage elasticity and a capital-wage elasticity are measured
for capitalist enterprises. Because wages congtitute the maximand for a co-op, the model of the
income-maximizing co-op developed in Section Il does not offer a clear meaning of the effect of the
enterprise’ s wages on employment and capital.

Similarly, it isafundamental implication of profit-maximizing behavior of thecapitalist firmthat,
among firms remaining profitable, increases in fixed costs have no impact on employment. This is
consistent with the very small estimated elasticities of employment and capital with respect to fixed
costs. By contrast, increases in fixed costs are predicted to lead to greater employment and greater
capital inthe co-ops. It takesavery generousreading of our resultsto determinethat thisisconfirmed.
Thismay suggest a shortcoming of our measure of fixed costs (namely, long-term debt payments) and,
indeed, because such long-term debt payments contains the price of financial capital, perhaps its
variations embody a price effect and not simply the effect of changes in the enterprise’s contractual
payments. More generally, for the co-ops, the use of employment and capital is pretty much
independent of changes in fixed costs. The estimates of the coefficients on w, r, and S for both
capitalist enterprises and co-ops are almost totally unaffected if the variable measuring fixed costs, F,
is omitted from the estimating equations.

Finally, employment is somewhat more responsive to product market shocks in capitalist
enterprises than in co-ops. Thisis consonant with the reasoning that transitory shocks affect wages
more and employment less in co-ops compared with capitalist firms. Product market shocks are
associated with about the same changes in capital in capitalist enterprises asin co-ops.

The estimates of equations (3) and (4) do not, of course, congtitute the co-ops' reduced form

input demand functions because the co-op worker’s wage appears on the right-hand side of these
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equations. Least-sguares estimates of the coefficientsonr , F , and S of the relevant input demand
functions for the co-ops are reported in Table 8. The signs of each of the estimated coefficients in
Table 8 are consistent with the argumentsin Section I1: employment is a positive function of F and S,
and, assuming labor and capital are complementary in the production function, the demand for capital
is a negative function of r and a positive function of F and S. Though the statistical significance of
differences in F is questionable, the measured effect of variations in the user cost of capita on the
demand for capital is economically meaningful: a ten percentage point increase in the user cost of
capital reduces the demand for capital by almost five percent. These co-ops clearly alter their use of
labor and capital in response to transitory product market shocks.
VII1. Conclusions

Dataonindividual workersand individual companies have been used to compare the wage and
employment outcomes of capitalist enterprises with those of worker co-ops. We also investigate
differencesinthe useof capital. Previousresearch hasrelied on case studiesto investigate these issues
and has not drawn upon such large and extensive data sets on workers and firms as we exploit in this
paper. In this sense, our results can claim to congtitute general findings about capitalist and co-op
enterprises. In organizing our thoughts about these outcomes, we have drawn upon conventional
models of the profit-maximizing capitalist enterprise and the income-maximizing worker co-op.

With respect to employment and capital, these models' implicationsarelargely congruouswith
our empirical findings. That is, well-defined employment-wage and capital-wage relationships are
estimated for capitalist firms that may be interpreted as the elasticities of demand for labor and for
capital with respect to wages; the employment-wage elasticity is calculated to be -0.80 and the capital-

wage elasticity -0.20. The labor demand and the capital demand equations estimated for capitalist

3" These estimates are derived from using only the sample of co-op observationsto regress the year-
to-year change in employment and the year-to-year change in capital on thefirst differencesinr , F,
and Sin addition to year dummy variables, region dummy variables, and industry dummy variables.
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enterprises suggest that labor and capital are complements as cE/a and oK/Aw are both negative.

For co-ops, the partial correlation between wages and employment is essentially zero while
capital is higher in those co-ops that pay relatively high wages. According to the income-maximizing
model of the co-op, these links between employment and wages and capital and wages are not causal.
Consistent with the profit maximization model of the capitalist enterprise, employment and capita in
such enterprises are unaffected by changes in fixed costs. Finaly, employment is somewhat less
responsive to product market shocks in co-ops than in capitalist firms. This is consistent with the
popular notion that enterprises where workers command a greater voice will tend to protect workers
from employment reductions.

Withrespect to wages, we hypothesized that capitalist wageswould not becorrelated withinput
prices and fixed costs. The results in Table 5 suggest that, in capitalist enterprises, the association
between wages and the user cost of capital iscertainly weak and the link between wages and fixed costs
isfragile, in some instances positive and in other instances negative. As we surmised, wages tend to
be more sensitive to product market shocksin co-opsthanin capitalist firms. Our smple model of the
income-maximizing co-op led usto expect that co-op wageswould be negatively associated with input
prices and fixed costs and, at least for the within-group estimates, these hypotheses are consistent with
our results. However, the magnitude of these links is small: we find that co-ops facing a ten percent
higher price of capital tend to pay about one percent lower wages; co-ops with ten percent higher fixed
costs pay 0.18 percent lower wages to its co-op workers.

The empirical regularities we have documented have been organized around simple income-
maximizing models of the capitalist and co-op enterprises. These models ignore many confounding
features such asthe costs of making input adjustments and intertemporal considerations. We have also
put aside issues associated with bargaining. Moreover, because of lack of data, we have ignored the

prices of many other inputs such as raw materials and energy and variationsin these other input prices
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are unlikely to be uncorrelated with variations in the price of capital. Finaly, data limitations have
prevented usfrom seriously investigating the conjecturethat co-opshire better quality workersand that
the differences between co-ops and conventional firms reported in this paper may be attributable
ultimately to differences in the human capital of workers and in the organizational structures that
accompany such skill differences.® Theseissues are worthy of further investigation. While not all the
implications of these simple models have been found congruent with our empirical results, they have

been largely corroborated and, in this sense, testify to the value of these models.

% See Levin and Tadelis (2002) for this argument.
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Table 1

Percentage of Co-ops and of Co-op Workers by Industry, 1981-96

co-ops as a % of al establishments | co-op workers as a % of all workers
sector 1981 1991 1996 1981 1991 1996
Mining 114 2.63 1.16 2.15 3.19 2.56
Manufacturing 1.02 1.17 0.98 151 211 1.68
Utilities 6.08 6.28 6.35 1.04 0.25 0.27
Construction 0.74 1.53 2.43 4.93 4.61 4.26
Retall 0.27 0.55 0.27 144 2.57 2.01
Hotels 0.48 0.67 0.62 1.19 2.16 2.57
Transport 1.15 1.96 2.06 6.55 5.67 8.83
Financial Services 3.29 2.90 1.90 10.09 12.90 14.40
IT & Real Estate 184 151 1.16 5.92 10.40 12.74
Other services 0.49 0.81 1.52 241 3.02 3.63
All sectors 0.61 1.02 1.06 2.50 3.66 4.06

These data are taken from the Italian National Institute of Statistics Census of Industry and Services
conducted in 1981, 1991, and 1996.
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Table 2 - Descriptive Statistics on Companies. Entire Company Sample

1982 1988 1994

capitalist | co-op | capitaist | co-op | capitalist | co-op
no. of companies 9,320 120 13,282 148 15,874 474
average employment 197 228 152 282 148 219
median employment 68 104 53 139 52 97
average wages 0.0196 | 0.0240 | 0.0227 | 0.0300 | 0.0292 | 0.0411
median wages 0.0187 | 0.0203 | 0.0217 | 0.0233 | 0.0268 | 0.0267
average capital 6.209 2.916 5.400 6.001 9.230 5.164
median capital 1.102 1.315 0.879 2.094 1.136 1.277
average sales 24.98 21.16 23.40 41.79 26.06 33.88
median sales 6.56 8.69 6.58 15.72 7.50 8.89
average user cost of capital 0.199 0.214 0.182 0.199 0.153 0.147
median user cost of capital 0.183 0.197 0.172 0.192 0.147 0.143
average fixed costs 0.0083 | 0.0052 | 0.0036 | 0.0030 | 0.0047 | 0.0030
median fixed costs 0.0007 | 0.0008 [ 0.0004 | 0.0011 [ 0.0003 | 0.0005
average product market shock 0.159 -0.121 0.033 0.027 -0.035 0.025
fraction manufacturing 0.727 0.267 0.697 0.338 0.637 0.249
fraction construction 0.080 0.250 0.085 0.236 0.084 0.192
fraction retail 0.141 0.158 0.157 0.182 0.184 0.243
fraction in North 0.736 0.958 0.723 0.784 0.723 0.705
fraction in Center 0.158 0.017 0.163 0.155 0.161 0.205
fraction in South 0.106 0.025 0.114 0.061 0.116 0.091

Wages are defined as annual labor costs plus dividends distributed to workers in co-ops all divided by
employment. All monetary variables are measured in billions of liraexcept for fixed costs which are measured
in hundreds of billions of lira. All monetary variables are deflated by the producer price index (base 1982).
Companies are organized into four industry categories: manufacturing, construction, retail, and other. Source:
Italian Company Accounts Data.
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Table 3 - Descriptive Statistics on Companies. Matched Company Sample

1982 1988 1994

capitalist | co-op | capitaist | co-op | capitalist | co-op
no. of companies 4,797 57 6,850 104 7,836 240
average employment 301 373 235 341 228 284
median employment 103 256 79 199 72 153
average wages 0.0198 | 0.0245 | 0.0230 | 0.0293 | 0.0293 | 0.0520
median wages 0.0189 | 0.0197 | 0.0221 | 0.0233 | 0.0272 | 0.0260
average capital 9.52 4.23 8.92 6.80 16.32 6.60
median capital 1.48 2.37 1.18 2.89 1.52 1.29
average sales 38.43 29.42 36.03 50.03 40.24 45.55
median sales 8.77 17.65 9.00 18.45 9.92 10.95
average user cost of capital 0.193 0.223 0.178 0.205 0.151 0.148
median user cost of capital 0.180 0.197 0.170 0.193 0.146 0.146
average fixed costs 0.0131 | 0.0091 | 0.0058 | 0.0033 | 0.0083 | 0.0043
median fixed costs 0.0010 | 0.0023 [ 0.0005 | 0.0013 [ 0.0004 | 0.0005
average product market shock 0.072 -0.030 0.049 0.037 0.026 0.057
fraction manufacturing 0.772 0.157 0.740 0.307 0.671 0.246
fraction construction 0.066 0.368 0.066 0.240 0.060 0.133
fraction retail 0.113 0.158 0.132 0.221 0.166 0.263
fraction in North 0.737 0.982 0.721 0.807 0.732 0.708
fraction in Center 0.157 0.000 0.164 0.135 0.159 0.208
fraction in South 0.106 0.018 0.115 0.057 0.109 0.083

The matched company sampleincludes only the companies with one or more observations in theworkers' data
set for the reference years. Wages are defined as annual labor costs plus dividends distributed to workersin co-
ops all divided by employment. All monetary variables are measured in billions of lira except for fixed costs
which are measured in hundreds of billions of lira. All monetary variables are deflated by the producer price
index (base1982). Companies are organized into four industry categories: manufacturing, construction, retail,
and other. Source: Italian Company Accounts Data.
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Descriptive Statistics on Workers-:r?r?clael\;llatched Worker-Company Sample
1982 1988 1994

capitalist co-op capitalist co-op capitalist co-op
no. of observations 10,154 163 13,192 304 14,749 544
average wages 12.106 10.480 13.877 11.883 14.708 11.892
median wages 11.813 10.611 13.170 12.444 13.730 11.238
average days worked 254 252 264 251 264 251
median days worked 302 305 312 311 312 311
average weeks worked 45 45 45 43 45 43
average age 37.7 38.2 37.7 36.5 38.0 37.1
fraction male 0.741 0.773 0.742 0.681 0.725 0.662
fraction operatives 0.706 0.644 0.654 0.507 0.610 0.642
fraction clerical 0.281 0.355 0.329 0.484 0.372 0.339

Wages are measured in millions of liraand deflated by the consumer price index (base 1982). For co-
op workers, wages include dividends distributed by the co-op. The matched sample includes only
workers for whom company information are available for the reference years. Source: Istituto
Nazionale della Previdenza Sociae.
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Table 5: Estimates of the Wage Equations (1) and (2)

ordinary least-squares within-group
(1) ) ) (4)
In(weekly wages) | In(daily wages) | In(weekly wages) | In(daily wages)
parameter estimates
Co-op (C) -0.078 -0.095 0.028 0.015
(0.019) (0.018) (0.026) (0.026)
user cost of capital (r) -0.011 -0.001 -0.011 0.009
(0.012) (0.012) (0.010) (0.010)
(user cost of capital)*Co-op 0.107 0.110 -0.110 -0.113
(0.084) (0.079) (0.084) (0.086)
fixed costs (F ) -0.004 -0.004 0.005 -0.002
(0.002) (0.002) (0.002) (0.002)
(fixed costs)* Co-op -0.363 -0.247 -0.502 -0.463
(0.099) (0.093) (0.074) (0.075)
product market shock (S) 0.037 0.017 0.052 0.029
(0.003) (0.003) (0.002) (0.002)
(product market shock) * 0.032 0.045 0.052 0.078
Co-op (0.024) (0.022) (0.019) (0.019)
implied effects
capitalist-coop log wage -0.164 -0.146 -0.140 -0.141
differential (0.028) (0.026) (0.028) (0.028)
dlnw/Zr : capitalist firms -0.011 -0.001 -0.011 0.009
(0.012) (0.012) (0.010) (0.010)
alnw/Zr : co-ops 0.096 0.110 -0.120 -0.104
(0.083) (0.078) (0.084) (0.085)
dlnw/JF : capitalist firms -0.004 -0.004 0.005 -0.002
(0.002) (0.002) (0.002) (0.002)
olnw/JF : co-ops -0.367 -0.252 -0.498 -0.465
(0.099) (0.093) (0.074) (0.075)
Alnw/2S: capitalist firms 0.037 0.017 0.052 0.029
(0.003) (0.003) (0.002) (0.002)
2Inwli2S: co-ops 0.068 0.062 0.103 0.107
(0.024) (0.022) (0.019) (0.019)
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Notesto Table 5:

Estimated standard errors are in parentheses beneath their estimated coefficients. In addition to the
variableslisted above, the equations are estimated including the following variables: age, age squared,
gender, two regional variables (distinguishing the North, Center, and South), three industry variables
(distinguishing manufacturing, construction, retail trade, and other industries), two occupationvariables
(distinguishing operatives, clerical workers, and managers), the logarithm of employment (to allow for
any company size effects on wages), and dummy variables for each calendar year. The capitalist-coop
log wage differentia is evaluated at the overal mean values for r, F, and S namely, r = 0.188, F =
0.298, and S=0.044. These equations use 137,682 observations.
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Table 6 - Instrumental Variable Estimates of the Employment and Capital Equations

dependent variable
(A) (B)
In(employment) In(capital)
right-hand side variables

Inw -0.803 -0.200
(0.032) (0.067)
[0.0080] [0.0081]

(Inw).C 0.819 0.879
(0.136) (0.269)
[0.0178] [0.0212]

r -0.094 -0.386
(0.009) (0.019)

r.C 0.086 0.036
(0.108) (0.237)

F 0.136 0.456
(0.032) (0.067)

F.C 0.054 0.011
(0.201) (0.424)

S 0.383 0.201
(0.003) (0.008)

SC -0.118 -0.012
(0.036) (0.074)

Sargan test 5.636 3.341

@) @)
[0.060] [0.188]

These equationsarefitted infirst differenceform. Entriesin parenthesesare estimated standard errors.
Numbersin square bracketsrepresent partial R? statisticsfromthefirst stageregression equation (which
addresses the predictive power of the excluded instruments). In the case of the Sargan (over-
identification) test, wereport the value of the statistic, the degrees of freedom (in parentheses), and the
p-valueof thetest [in square brackets]. Regional, industry, and calendar year dummy variablesare each
statistically significant at the one percent level. The employment equation is fitted to 95,240
observationsand the capital equationto 95,129 observations. (Some firms report no capital and these
observations are not included when fitting the capital equation.)
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Table 7
Implied Elasticities of Employment and of Capital with respect to Wages,
the User Cost of Capital, Fixed Costs, and the Product Market Shock

employment capital
(A) (B) (©) (D)
elasticity of employment or | evaluated || capitalist co-op capitalist co-op
capital with respect to: a the..... enterprises | enterprises ||| enterprises | enterprises

wages mean -0.803 0.017 -0.200 0.679
(0.032) (0.133) (0.067) (0.262)
median -0.803 0.017 -0.200 0.679
(0.032) (0.133) (0.067) (0.262)
user cost of capital mean -0.019 -0.002 -0.076 -0.070
(0.002) (0.022) (0.004) (0.047)
median -0.018 -0.002 -0.072 -0.065
(0.002) (0.020) (0.004) (0.044)
fixed costs mean 0.0007 0.0017 0.0024 0.0043
(0.0002) (0.0018) (0.0004) (0.0038)
median 0.0006 0.0002 0.0002 0.0004
(0.0001) (0.0002) (0.00003) (0.0004)
product market shock mean 0.383 0.265 0.201 0.189
(0.003) (0.036) (0.008) (0.073)
median 0.383 0.265
0.003 0.036

Notesto Table 7:

The entries next to “mean” present elasticities evaluated at the sample mean values of the variables
distinguishing the capitalist enterprises mean from the co-op enterprises mean. A similar definition
applies to “median” elasticities. An alternative way of presenting elasticities is to compute the
elasticities for each firm and then calculate the mean and median values of these implied elasticities. In
fact, these average and median elasticities were close to those reported above.
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Table8

L east-Squares Estimates of the Co-ops' Input Demand Functions

In(employment) In(capital)
right-hand side
variables

r 0.061 -0.478
(0.186) (0.212)

F 0.316 0.434
(0.373) (0.423)

S 0.503 0.409
(0.035) (0.040)

R? 0.205 0.140

nobs 975 969

Notesto Table 8:
Estimated standard errors are in parentheses beneath their estimated coefficients.
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Figure 1

Employment Differences between a Capitalist Firm and a Co-op
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Figure 2
Employment and Earnings in a Co-op Constrained by a Labor Supply Function
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Figure 3

Frequency Distribution of Capital-Labor Ratios for Capitalist and Co-op Enterprises
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The horizontal axis corresponds to deviations in capital-labor ratios from their industry mean values.
The categories represent intervals of 0.01 (so “<-0.08" contains observations between -0.09 and
-0.08.) The lowest category is < -0.12 and the highest category > 0.11.



