


What Do We Know About
the Economic Efficiency of

Cooperatives:
An Evaluative Survey

Richard J. sexton and Julie Iskow

A debate has arisen concerning the economic efficiency of cooperatives relative
to other organizational forms. This paper discusses the efficiency concepts and
economic theory relevant to the debate and then proceeds to study the empirical
evidence. No credible evidence exists to support the proposition that cooperatives
are inefficient relative to investor-owned businesses.

Public policy toward agricultural cooperatives in market-oriented econo
mies such as the United States and Western Europe is often favorable. In
the United States public support for cooperatives is considered to include
beneficial tax treatment, access to favorable credit terms, limited immunity
from antitrust laws, and free technical assistance. Such policies have,
however. been called into question. An important line of criticism is that
cooperatives operate less efficiently than comparable for-profit firms. This
view is Widely held by both farmers and cooperative "experts" as surveys
by Schrader et al. and Cain, Toensmeyer, and Ramsey document. Thus,
it is possible that government support of cooperatives fosters an inefficient
organization form. For example. Porter and Scully opine as follows: "[Plublic
resources provided to cooperatives foster and promote an inefficient form of
organizing production. "And Ferrier and Porter conclude that "agricultural
cooperatives have survived in the U.S.• nurtured by government support."

This paper analyzes the cooperative efficiency issue and evaluates the
conflicting claims that have emerged in this arena. We begin by defining
the economic efficiency concepts that are relevant to the discussion and
then relate these concepts to cooperative theory to derive alternative
hypotheses regarding the efficiency of cooperatives. Given this conceptual
basis, studies of cooperative efficiency are reviewed. compared. and cri
tiqued. The discussion is limited to agricultural marketing and supply
cooperatives in market-oriented economies. l Our primary conclusion is
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that, despite a number of recent studies addressing cooperative efficiency,
evidence on the economic efficiency of cooperatives is limited and does not
support the popular perception that cooperatives are less efficient than
comparable investor-owned firms.

Economic Efficiency: Concepts and Empirical
Methodology

One problem in comparing and evaluating studies of cooperatives' effi
ciency is that many studies do not use formal concepts of economic effi
ciency derived from theory. Three distinct efficiency concepts, each relevant
to cooperatives, can be derived. Technical efficiency refers to a firm's ability
to generate the maximum output from a given set of inputs. Allocative
efficiency refers to a firm's ability to choose the cost minimizing method
of producing a given output. Finally, scale or price efficiency describes a
firm's ability to choose the "correct" level of output.

To focus the ensuing discussion, it is useful to provide formal definitions
of each concept. Let Q denote output, X = {Xl' ... ,Xn} a vector of inputs,
W = {WI' . . . ,Wn} the correspondingvector ofparametric input prices, and
P the parametric output price. In referring to cooperatives, it will be useful
to decompose X as follows: X = {Xl' X_I}' where Xl denotes the raw product
input supplied by members and X-I = {X2 , ••• ,XJ denotes other inputs.
Efficient transformation of inputs to outputs is characterized by the pro
duction function Q = jlX), which shows the maximum output attainable
for different combinations of inputs. jlX) is referred to as the production
frontier. Consider a firm that employs the input vector Xo and produces
output level Qo' The firm is technically efficient if:

(1)

and exhibits technical inefficiency otherwise (I.e., Qo <jlXo)'
Allocative efficiency mandates that a given output level, Qo' be produced

at the minimum cost possible. Technical efficiency is necessary but not
sufficient to achieving allocative efficiency. In addition inputs must be
employed so that their ratios of marginal products to input prices are
equated:

(idtX)/aXl)/Wl = (q{(X)/aX2 )/W2 = ... = (idtX)/aXn)/Wn (2)

Deviations from equation (2) represent allocative inefficiency. In the case
of a marketing cooperative, equation (2) would be evaluated for all variable
inputs excluding Xl'

Although disagreements have arisen as to the appropriate objective func
tion for a cooperative organization,2 it is important to stress that achieving
technical and allocative efficiency is necessary for attaining any reasonable
cooperative objective. A similar conclusion does not hold, however, for the
concept of scale or price efficiency, which refers to the firm's specific choice
of output level. Two different concepts of the "correct" output level have
been proposed. Most authors (e.g., Atkinson and Halvorsen and Kumbha
kar, Biswas, and Bailey) have equated scale efficiency with the choice of
the profit maximizing output for a competitive firm. Denoting C(W, Q) as
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the dual cost function derived by minimizing WIX1 + . . . + WnXn subject
to .J{X). this concept is manifest in the form of the familiar equating of
price and marginal cost:

P = aC(·)/aQ (3)

Departures from equation (3) represent price or scale inefficiency. 3

To apply this concept to a marketing cooperative, we must assume ini
tially that the processed product is produced in fixed proportion to the
amount of raw product input, Xl. The production function Q = min {AXl,
h(X_l)} embodies this property. Raw product costs are separable from other
processing costs in the dual cost function associated with this production
function:

C(W, Q) = WIQI}. + c(W2 , ••• •Wn' Q),

where c(·) denotes the "processing" cost function. P - ac(· )/aQ then repre
sents the net marginal revenue product (NMRP) of Xl. Equating NMRP
with the members' aggregate marginal cost (MC) function for producing
Xl' yields a cooperative analogue to the price efficiency condition:

NMRP = I,.MCklXlk), 13')

where k = 1, ...•m indexes members. 4 Satisfaction of equation (3') is
eqUivalent to a cooperative attaining the value-maximizing solution first
proposed for a consumer or farm supply coop by Enke and for a marketing
coop by Ohm.

Porter and Scully and Ferrier and Porter employ a different concept of
scale efficiency. A firm is scale efficient in their framework if and only if it
produces a level of output that corresponds with the minimum value of
the average cost function. Let AC· denote the minimum value of average
cost defined as:

AC· = min{Q} ClW. Q)/Q.

Scale inefficiency for an output level Qo is measured as the deviation of
the average cost AClQo) of producing Qo using best-practice production
methods from AC•. 5

Both programming and econometric approaches have been developed to
measure efficiencybased on equations 11)-13) or 13'). We provide only a brief
summary of the approaches. referring interested readers to the original
references for more details. Programming approaches are based on work
by Farrell. Technical efficiency is computed for each observation by first
normalizing each firm's input and output quantities by its level of output
and then. using linear programming (LP), finding the maximum output
producible for each normalized input vector. Firms are judged technically
inefficient if the maximum output associated with their normalized input
vector exceeds 1.0. Allocative efficiency is found similarly by using LP to
find the cost minimizing input vector x* for each firm's observed output
level and then computing the ratio W'X*/W'Xo ::s: 1.0, where Ko for each
observation is the observed input vector. Given knowledge of technical
efficiency from the preceding step, deviations in this ratio from its maxi
mum value can be decomposed into technical and allocative inefficiency
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components. This approach is incapable of measuring scale efficiency as
defined in equations (3) or (3'), but Ferrier and Porter show how it may
be used to measure their concept of scale efficiency.

A popular statistical approach to measuring technical efficiency is the
stochastic production frontier method suggested by Aigner, Lovell, and
Schmidt. Here the production model is specified as Q = jlX)e(E - ...1, where
jlX)eErepresents a stochastic productionjrontier. and e.... Il. ~ 0, measures
technical efficiency relative to the stochastic frontier for each observation.
Kumbhakar. Biswas. and Bailey generalize this approach to also measure
allocative and scale efficiency essentially by making equations (2) and (3)
stochastic behavioral equations through the introduction of random error
terms. The realized value of these error terms for each observation mea
sures departures from allocative and scale efficiency. An alternative statisti
cal approach developed byAtkinson and Halvorsen replaces W in equations
(2) and (3) with kW, where the k are parameters to be estimated. The kW
represent shadow prices that reflect actual firm decision making. Devia
tions of the 1c.J from 1.0 measure scale inefficiency (Le., failure to equate an
input's price with its value ofmarginal product), and, similarly, inequalities
among the kJ imply violation of equation (2) and, hence, measure allocative
inefficiency.

The programming approaches and the Kumbhakar et al. approach yield
efficiency estimates for each observation. whereas the Atkinson and Hal
vorsen approach yields an average estimate of efficiency across the sample.
However, classical hypothesis tests can be performed upon the 1c.J that
are not possible for the other approaches. 6 A further limitation of the
programming and Kumbhakar et al' approaches is that input prices are
assumed to be constant across observations. The Atkinson and Halvorsen
approach is limited as well in that technical effiCiency is a maintained
hypothesis.

Economic Efficiency and Cooperatives
A cornerstone of neoclassical microeconomic theory is that market pres

sures discipline competitive firms to behave efficiently. When markets
depart fundamentally from the axioms of competition, inefficiencies may
emerge. Firms with market power may exhibit both price and technical
inefficiency. Price inefficiency occurs because price exceeds marginal cost.
but technical inefficiency results from excessive costs due to a firm's efforts
to maintain or strengthen its monopoly power (Spence) or due to the
absence of competitive pressures in the market (Leibenstein). Technical
inefficiency may also exist because of the agency costs associated with the
separation of ownership and control, as discussed by Jensen and Meckling
and Fama and Jensen. Because decision makers are often not the residual
claimants in the modem firm, transactions costs associated with monitor
ing managerial performance may be incurred. Government regulation can
also distort firms' incentives. so as to induce violations of equations
(1)_(3).7

The cooperative form of organization has been hypothesized to be ineffi
cient relative to ordinary for-profit businesses for a number of reasons.
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Porter and Scully and Ferrier and Porter argue that cooperatives will be
technically inefficient because principal-agent problems are particularly
acute in cooperatives. Because cooperative stock is nontransferable. no
convenient performance barometer. such as a stockvalue. exists for cooper
atives. and because ownership is usually diffused among many members.
individual members have limited incentive to monitor performance. Staatz
(1984) and Caves and Peterson have raised similar concerns.

Porter and Scully and Ferrier and Porter further argue that cooperatives
will exhibit allocative inefficiency because of the so-called "horizon prob
lem." Because members benefit from cooperative investments only over
their horizon as patrons. it is hypothesized that cooperatives will under
invest in long-lived assets such as capital and pursue instead opportunities
designed to generate short-run payoffs.s The horizon problem ordinarily
does not arise in a for-profit corporation because the firm's stock value
reflects the market's expectation of the firm's discounted future earnings
stream. Thus owners have correct incentives to balance current profits
with future profit opportunities. Other arguments alleging propensity of
cooperatives to underutilize capital focus on the lack of incentive in cooper
atives to contribute to the base of e~uitycapital that. in tum. may be used
to finance capital input purchases.

Finally. Porter and Scully and Ferrier and Porter argue that cooperatives
will often lack sufficient patronage to achieve the cost minimizing scale
of operation and. thus. will exhibit scale ineffiCiency according to their
definition. The suggested reasons are increasing costs of control as the
number of principals (patrons) increases and legal restrictions on the vol
ume of nonmember business conducted. 10

Arguments. however. can also be raised to suggest that cooperatives will
perform more efficiently than for-profit counterparts. One set of arguments
derives from possible cost savings due to internaliZing transactions
through vertical integration. For example. arm's length contracting
through the market may be expensive when one party to the transaction
has assets speCific to the transaction (I.e.. assets that are sunk). As Klein.
Crawford. and Alchain have noted, this situation creates incentives for
trading partners of the firm with sunk assets to behave opportunistically.
The potential for opportunistic behavior. in tum. raises costs of transact
ing due to contract writing costs. litigation expenses. and so forth.

To the extent these costs are incurred. they represent departures from
technical efficiency. Given the input bundle employed, more output could
be achieved if resources devoted to mitigating opportunism were redirected
to other uses. Internalizing transactions through vertical integration cre
ates common incentives at the stage oftransfer and eliminates the problem.
Cooperatives provide mutual vertical integration for their members. and.
whereas cooperatives do not internalize transactions as such. they do har
monize interests between the transacting parties and. thereby, may dimin
ish transactions costs of opportunism relative to what is achievable by a
for-profit counterpart.

Another possible gain in technical effiCiency relates to improved informa
tion flows in cooperatives. Staatz (1984) argues that. because cooperatives
have an identifiable base of member-customers and because these custom-
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ers are more likely to truthfully reveal information to their cooperative than
to an investor-owned firm (lOF), cooperatives' cost ofattaining information
may be less than for a comparable 10Ft For example. members may provide
information on the types of products and services needed.

An Analysis and Critique of the Empirical Evidence
Testing the economic efficiency of cooperatives. especially relative to the

performance of comparable for-profit firms. is difficult. The major problem
in conducting tests based upon equations (1), (2). and (3) or (3') is availabil
ity ofdata. Data on input quantities and costs and on output(s) are reqUired
for several cooperatives and, if they are to be studied also, investor-owned
firms. Such data are generally confidential. and, moreover. most industries
lack a sufficient universe of comparable cooperatives and for-profit firms
to assemble a data set.

In the United States. the industry offering the greatest potential for
analysis based on data availability has been dairy. and it has been the
subject of most of the empirical efficiency studies conducted to date. These
include Babb and Boynton; Porter and Scully; Parliament. Lerman, and
Fulton; and Ferrier and Porter. Studies of agricultural cooperatives' effi
ciency outside of dairy include Hollas and Stansell on electrical utilities;
Sexton. Wilson. and Wann and Caputo and Lynch on cotton ginning; ler
man and Parliament on fruit and vegetable processing; and Schrader et al.
andAkridge and Hertel on grain marketing and farm supply procurement. 11

In the dairy industry studies both Porter and Scully, using a statistical
frontier production function approach, and Ferrier and Porter. analyZing
the same data with a programming approach. concluded that cooperatives
are comparatively less efficient than for-profit processors. They inferred
that the cooperatives survive only through government subsidy. Babb and
Boynton and Parliament, Lerman. and Fulton employed different analytical
methods and reached opposite conclusions.

What sense can be made of these polar opinions? The Porter and Scully
and Ferrier and Porter studies are based on a 1972 cross section of eighty
four dairy cooperatives and eighty-four randomly selected for-profit dairy
processors aggregated by groups of three into twenty-eight composite
observations for each organizational form. Criticisms ofthese studies begin
with the data. Labor input was measured as production worker plant
hours, but no plant-level wage data were available, so a national average
wage rate was used. Manufacturing wages. however, differ considerably
across states. Average weekly manufacturing wages in the United States
for 1972 ranged from $112 in North Carolina and Arkansas to $211 in
Michigan. Thus. unless the sample cooperative and noncooperative plants
were distributed uniformly across high- and low-wage states. use of this
average wage proxy introduces a bias into the relative efficiency calcula
tions.

From Porter and Scully tables 1and 2. the average labor-capital (LlK) ratio
was higher for the sample cooperative plants than for the noncooperative
plants. Stafford and Roof (table 4) report cooperatives' share of milk mar
keted in nine U.S. regions for 1973. Correlating these shares with the
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average 1972 manufacturing wage in each region yields a correlation coef
ficient of r = -0.20. In otherwords. cooperatives' market share was relatively
greater in low-wage states in 1972-73. Therefore. cooperatives' relatively
higher UK ratios in these studies are consistent with cost minimizing
behavior. given their higher incidence of operation in low-wage states. and
do not support the authors' conclusion of allocative inefficiency.

Total assets was used as a proxy for capital input in both studies. Capital
assets are valued at historical cost on financial statements. a number that
normally bears little relation to actual capital input due to the effects of
inflation. depreciation. and technical change. Moreover. total assets
include accounts such as cash. inventories. accounts receivable. and land
that bear no relation to investment of physical capital. To the extent that
cooperatives for whatever reason have a higher proportion of these types
of assets than noncooperatives. cooperatives' "capital input" as measured
by Porter and SCUlly and Ferrier and Porter will be biased upward. creating
an illusion ofboth technical and allocative inefficiency. Indeed. Parliament.
Lerman. and Fulton present evidence suggesting this very circumstance.
Cooperatives in their study maintained a consistently higher liquidity than
comparable noncooperatives.

The Porter and Scully and Ferrier and Porter data are from firms in SIC
2026. a category that includes bulk flUid milk and cream. packaged flUid
milk. cottage cheese. flavored milks such as chocolate milk and buttermilk.
and other related products. However. physical outputs are not observed.
Rather. value added is used as a proxy for output and. as such. encom
passes an array of different products ranging from fluid milk to cottage
cheese. A significant portion of the costs of producing and selling value
added products is for marketing and promotion. However. these costs are
not measured by either study. As Parliament. Lerman. and Fulton and
Stafford and Roof have noted. cooperatives operate most extensively in the
low value-added. fluid milk segment of the industry. This fact alone will
make the cooperatives appear to generate less "output" per unit of input
(as inputs are measured in these studies) and thereby incorrectly be jUdged
technically inefficient. 12

Afurther criticism is the Porter and Scully and Ferrier and Porter studies'
use of the scale efficiency concept. Scale inefficiencies are claimed to be
the largest component of cooperatives' inefficiency. caused by the fact that
cooperative plants in their sample were typically smaller than the for-profit
plants.

Dairy markets are spatial markets. as these authors acknowledge. The
spatial dimension is caused by geographically scattered production and
relatively costly transportation. Optimal plant location in spatial industries
involves balancing fewer plants and greater economies of size versus more
plants and lower transportation costs. The more geographically scattered
and less concentrated production is. the greater the number of relatively
small plants that will be optimal. 13 These small plants will indeed have
higher per-unitprocessing costs than larger plants. but they may minimize
the total per-unit cost of handling the raw product. which includes both
processing and transportation costs. Hauling costs. however. are not con
sidered by Porter and Scully and Ferrier and Porter. and it is. therefore.
incorrect to conclude that the smaller plants are scale inefficient.
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A final criticism of these studies is their failure to consider explicitly that
cooperatives often provide more ancillary services to their members such
as field services. market information. insurance programs, and lobbying
than do comparable noncooperatives (Babb and Boynton). These services
do not contribute directly to value added but may be valued by members
and may contribute to the production costs measured by Porter and Scully
and Ferrier and Porter. To the extent this happens, it will contribute to
an incorrect inference of cooperative inefficiency.

A reasonable conclusion is that the array of deficiencies in the Porter
and Scully and Ferrier and Porter studies make them unreliable as a basis
for formulating policy toward cooperatives. The Babb and Boynton and
Parliament. Lerman. and Fulton studies both rely on simpler, nonparamet
ric methods to compare cooperative and for-profit dairy processors' perfor
mance. Both studies were careful to avoid the geographic and product mix
heterogeneity that hamstrung the Porter and Scully and Ferrier and Porter
studies. Babb and Boynton focused exclusively on Wisconsin cheese
plants,14 and Parliament, Lerman, and Fulton compared regional dairy
coops and noncoops of comparable size and product mix.

Babb and Boynton found no statistical difference in the price paid for
milk between the two organization types. However, cooperatives were
judged more efficient because they had a greater percentage ofplant capac
ity utilization and exhibited lower labor and total cost per unit of product
produced. However. even cooperatives' critics agree that ex post coopera
tives may attain a comparable performance to noncooperatives. Arguably,
this performance may be due to government support prOVided to the cooper
atives. In tum, this criticism suggests the importance of analyZing effi
ciency in terms of the formal concepts defined above and a formal statistical
or programming model.

The Parliament, Lerman. and Fulton study relies on the analysis of
financial ratios and the comparison of these ratios between cooperative
and for-profit firms. The study found that cooperative dairy processors
achieved a comparable return on equity. had a generally lower debt-to
equity ratio, were more liquid. and achieved a higher sales-to-total-asset
ratio relative to a peer group of for-profit processors.

These results are also subject to limitations. Although ratio analysis is
a common tool in finance, the ratios usually lack a solid foundation in
economic theory. Unlike the formal tests of efficiency conducted by Porter
and Scully and Ferrier and Porter. it is difficult to lend a precise interpreta
tion to the various ratios. Second, the ratios may be influenced to an
unknown extent by public support for cooperatives. making the coopera
tives' ratios more favorable than they would be in the absence of such
support. Third, cooperatives and their members represent a joint, vertically
integrated entity. Evaluating performance of the joint entity by examining
data for only a portion of the entity (I.e.. the cooperative subsidiary) will
often be misleading. This criticism applies particularly to attempts to mea
sure "profitability" and return on assets in the cooperative facility. Different
outcomes can be attained here by merely shifting income. through choice
of price charged to or paid to members, between stages of the vertically
integrated entity. 15 This criticism does not apply to formal tests ofefficiency
of the cooperative plant based on equations (1), (2), and (3').
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Despite these limitations, some of the Parliament, Lerman, and Fulton
results do present credible evidence to counter the Porter and Scully and
Ferrier and Porter results. The result that cooperatives achieved a higher
sales-to-assets ratio on average is particularly important in this regard.

Among the nondairy applications, both Sexton, Wilson, and Wann and
Hollas and Stansell applied Atkinson and Halvorsen's statistical model and
both found some departures from efficiency for the cooperatives in their
samples. Sexton, Wilson, and Wann rejected a test of price efficiency based
upon equation (3') but were unable to reject allocative efficiency based
upon equation (2) for their sample of cooperative cotton gins in California.
They also found no evidence to support a hypothesis that cooperatives
underutilized capital inputs. 16 A limitation of this study was that no data
on for-profit gins were generated to enable relative efficiency to be tested.

Hollas and Stansell's application to electrical utilities involved comparing
for-profit and municipal utilities with cooperative utilities. The authors
concluded that all three organizational forms failed tests for allocative and
price efficiency, although for-profit utilities were relatively more efficient
than cooperative or municipal utilities. Hollas and Stansell treated capital
as a fixed input and, hence, were unable to test hypotheses concerning
over- or underutilization of capital by cooperatives.

Neither Sexton, Wilson, and Wann nor Hollas and Stansell conducted
formal tests for technical efficiency. Subsequent work by Caputo and Lynch
using Farrell's programming methodology on the Sexton, Wilson, andWann
data pinpoints technical inefficiency as a major source of inefficiency for
the ginning cooperatives. Again, no comparisons with for-profit gins were
possible with this data set.

Akridge and Hertel employed a generalized translog multiproduct cost
function to test for cost differences between cooperative and investor
owned farm supply firms. Formal tests based on equations (1)-(3') were
not conducted. Rather, a {O,I} dummy variable was used to distinguish
coop from noncoop observations in the cost and input share equations.
Estimation results showed a small, statistically insignificant efficiency
advantage to the cooperative firms. These results tended to affirm conclu
sions reached from previous analysis of the same data by Schrader et al.

Lerman and Parliament used financial ratio analysis to compare the
performance of U.S. cooperative and investor-owned fruit and vegetable
processors for 1976-87. The two organizational forms were found to per
form similarly in the areas of return on equity and debt relative to equity,
but the cooperatives exhibited lower sales to fixed assets and inventory
turnover ratios. The cooperatives were also relatively less liquid. This study
employed the same methodology and, hence, shares the same strengths
and weaknesses of the Parliament, Lerman, and Fulton study.

Conclusions
Voluntarily organized cooperatives have played an important role in agri

culture in the United States and other market-oriented economies. As more
countries now move to align their economies in tune with market forces, the
global role of this type of cooperative organization may expand. Therefore,
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research that evaluates the comparative strengths and weaknesses of the
cooperative form of organization is important. This paper has surveyed
and critiqued the research on one key facet of this evaluation: the relative
economic efficiency of cooperative organizations. Based on the efficiency
studies conducted to date. we conclude that there is little credible evidence
to support the common perception of farmers and cooperative experts
(Schrader et al. and Cain. Toensmeyer. and Ramsey) that investor-owned
firms are more efficient than comparable cooperatives. Evidence to support
a contrary perception is. however. also limited.

More research in this area is clearly needed. The ideal study should
combine the careful sample selection procedures of Schrader et al.; Babb
and Boynton; and Parliament. Lerman. and Fulton with the rigorous effi
ciency measures used by Porter and Scully and Ferrier and Porter. Imple
menting this type of study may require accessing data that are confidential
or working with undesirable proxy variables. Because of these difficulties
we are not sangUine that there will soon be definitive results on the impor
tant issue of relative cooperative efficiency. In the interim. however. it is
important to recognize the limitations of the work done to date.

Notes
1. Efficiency issues are also a concern in worker or production cooperatives (also

often called labor-managed firms). In many respects, however, these organizations
present unique issues that do not facilitate a parallel treatment with agricultural
marketing and supply cooperatives.

2. Surveys of cooperative theory by Sexton and also Staatz (1987) discuss this
issue.

3. An issue arises as to whether marginal cost in equation (3) should be defined
as a firm's actual marginal cost. in which case it may embody allocative inefficiency,
or whether MC should be defined as efficient marginal cost based on equation (2).
See Kumbhakar, Biswas, and Bailey for a further discussion on this point.

4. Horizontal summation of individual members' marginal cost curves is the
correct way to derive the aggregate marginal cost of raw product to the cooperative
for the plausible case when prices for inputs in the production ofXl are exogenous
to the members both as individuals and as a group.

5. These two concepts of scale efficiency can be reconciled through the notions
of private versus social optimality. When a competitive firm satisfies the scale
efficiency condition in equation (3), it is choosing the privately optimal level of
output. When it chooses a level of output consistent with achieving unit cost AC·,
it is choosing a socially optimal output level in the sense of minimizing the resource
cost associated with producing Q.

6. Ferrier and Porter and Caputo and Lynch suggest nonparametric tests of
the efficiency estimates derived from the programming approach.

7. For example. Atkinson and Halvorsen show that regulated electrical utilities
are biased toward overuse of capital due to Averch-Johnson effects.

8. Several methods can be employed to somewhat mitigate the horizon problem
in cooperatives. RevolVing fund plans with a short revolvement cycle or base capital
plans with a short base period help to align ownership with benefits. Similarly.
any mechanism that facilitates transfer of membership rights (for example. to heirs
or buyers of the farm enterprise) may help members to capture the future income
earning potential of their investments in the cooperative. In practice. however.
revolvement periods are often ten or more years and membership-transfer rights are
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severely restricted. making the horizon problem a major issue for most agricultural
cooperatives.

9. See Murray and also Staatz (1984). Because equity capital is not the residual
claimant in a cooperative. usually receives little or no dividend. and is highly llliquid.
members may be unwilling to supply equity capital to the cooperative. preferring
instead to free ride on others' contributions.

10. For example. eligib1l1ty for protection under the Capper-Volstead Act and
for certain income tax deductions requires U.S. cooperatives to I1mit nonmember
business to no more than 50 percent of total business.

11. The ten studies cited in this paragraph lllustrate the data availab1l1typroblem
in that they are based on only five independent data sets. Babb and Boynton.
Schrader et al.. and Akridge and Hertel all use data from a comprehensive study
initiated in 1979. Parliament. Lerman. and Fulton and Lerman and Parliament
are based on financial statement data generated from a survey of leading U.S.
cooperatives. Porter and Scully and Ferrier and Porter rely on the same data set
as do Sexton. Wilson. and Wann and Caputo and Lynch.

12. It is commonly agreed that the value-added segments of the dairy industry
are its less competitive segments. Therefore. a portion of the "value added" in these
segments may represent monopoly overcharges. Evidence on this point for cottage
cheese is available from Haller. The average price for all brands of cottage cheese
(coop and noncoop) in 1988 was $1.15 per pound. The average price for coop
brands was $1.03 per pound. Several factors including monopoly power could
contribute to explaining this price difference (the sample. however. was chosen to
hold quality roughly constant). The key point for our purposes is that the lower
coop prices contribute erroneously to their measured technical inefficiency under
Porter and Scully's and Ferrier and Porter's value-added measure of output.

13. These isolated plants are more likely to be operated as cooperatives. ceteris
paribus. because monopsony problems from patronizing a for-profit plant would
be extreme in these settings.

14. The Babb and Boynton study is a component of the comprehensive analysis
of comparative cooperative efficiency in several industries including dairy. grain
and soybeans. fruit and vegetable processing. farm supply sales. and farm credit.
The complete study is reported in Schrader et al.

15. This criticism is less important in industries where competitive pressures
(for example. from creditors) cause cooperatives to behave similarly to their investor
owned competitors.

16. Rather. the evidence suggested absolute overutilization of capital. a result
consistent with a hypothesis posed by Caves and Peterson. Akridge and Hertel's
analysis offarm supply firms also revealed some evidence of overutilization ofcapital
by cooperatives relative to investor-owned counterparts.

References
Aigner. D.J.; C.A.K. Lovell; and P. Schmidt. "Formulation and Estimation

of Stochastic Frontier Production Function Models." Journal ojEcono
metrics 6(1977):21-37.

Akridge. J.T.• and T.W. Hertel. "Cooperative and Investor-Oriented Firm
Efficiency: A Multiproduct Analysis." Journal oj Agricultural Coopera
tion 7(1992):1-14.

Atkinson. S.E.• and R. Halvorsen. "A Test of Relative and Absolute Price
Efficiency in Regulated Utilities." Review oj Economics and Statistics
62(1980):81-88.



26 JOURNAL OF AGRICULTURAL COOPERATION 1993

Babb, E.M., and RD. Boynton. "Comparative Performance of Cooperative
and Private Cheese Plants in Wisconsin." North Central Journal oj
Agricultural Economics 3(1981):157-64.

Cain, J.L.; U.C. Toensmeyer; andS. Ramsey. "Cooperative and Proprietary
Firm Performance as Viewed by Their Customers." Journal ojAgricul
tural Cooperation 4(1989):81-88.

Caputo, M.• and L. Lynch. "A Comparative Analysis of the Efficiency of
Cooperatives. " Working Paper 92-18-BS, Dept. ofAgri. Econ.• University
of California. Davis. Sept. 1992.

Caves, R, and B. Peterson. "Cooperatives' Shares in Farm Industries: Orga
nizational and Policy Factors." Agribusiness 2(1986):1-19.

Enke. S. "Consumer Cooperatives and Economic Efficiency." American
Economic Review 35(1945):148-55.

Fama. E.F.• and M.C. Jensen. "Separation of Ownership and Control."
Journal ojLaw and Economics 26( 1983):301-25.

Farrell. M.J. "The Measurement of Productive Efficiency." Journal oj the
Royal Statistical Society, Series A 120( 1957):253-81.

Ferrier. G.D., and P.K. Porter. "The Productive Efficiency of U.S. Milk Pro
cessing Cooperatives." Journal oj Agricultural Economics
42(1991):161-73.

Haller, L.E. "Branded Product Marketing Strategies in the Cottage Cheese
Market: Cooperative Versus Proprietary Firms." In Competitive Strategy
Analysis in the Food System, ed. R W. Cotterill. Boulder. Colo.: Westview
Press, 1992.

Hollas, D.R, andS.R Stansell. "An Examination of the Effect ofOwnership
Form on Price Efficiency: Proprietary, Cooperative and Municipal Electric
Utilities." Southern Economic Journal 55(1988):336-50.

Jensen. M.C., and W.H. Meckling. "Theory of the Firm: Managerial Behav
ior. Agency Costs and Ownership Structure." Journal ojFinancial Eco
nomics 3(1976):305-60.

Klein, B.; RG. Crawford; and A.A. Alchain. "Vertical Integration, Appropri
able Rents, and the Competitive Contracting Process." Journal oj Law
and Economics 21(1978):297-326.

Kumbhakar. S.C.; B. Biswas; and D. Bailey. "A Study of Economic Effi
ciency of Utah Dairy Farmers: A Systems Approach. " Review ojEconom
ics and Statistics 71(1989):595-604.

Leibenstein. H. "Allocative Efficiencyvs. X-Efficiency."American Economic
Review 56(1966):392-415.

Lerman, Z.• and C. Parliament. "Comparative Performance ofCooperatives
and Investor-Owned Firms in U.S. Food Industries." Agribusiness
6(1990):527-40.

Murray, G. "Membership Strategies for Corporate Control in British
Agricultural Co-operatives-Part 1." Agricultural Administration
14(1983):51-63.

Ohm. H. "Member Behavior and Optimal Pricing in Marketing Coopera
tives." Journal oJFarm Economics 38(1956):613-21.

Parliament. C.; Z. Lerman; and J. Fulton. "Performance of Cooperatives
and Investor-Owned Firms in the Dairy Industry." Journal oj Agricul
tural Cooperation 5(1990):1-16.



Economic Efficiency of Cooperatives/Sexton and [show 27

Porter, P.K., and G.W. Scully. "Economic Efficiency in Cooperatives." Jour
nal oJLaw and Economics 30(1987):489-512.

Schrader, L.F.; E.M. Babb; RD. Boynton; and M.G. Lang. Cooperative
andProprietary Agribusinesses: Comparison oJPerformance. Agri. Exp.
Stat. Bull. 982, Purdue University. April 1985.

Sexton, RJ. "Perspectives on the Development of the Economic Theory of
Co-operatives." Canadian Journal oj Agricultural Economics
32( 1984):423-36.

Sexton, RJ.; B.M. Wilson; and J.J. Wann. "Some Tests of the Economic
Theory of Cooperatives: Methodology and Application to Cotton Gin
ning." Western Journal ojAgricultural Economics 14(989):55-66.

Spence, A.M. "Cost Reduction, Competition and Industry Performance."
In New Developments in the Analysis oj Market Structure, eds. J.E.
Stiglitz and a.F. Mathewson. Cambridge, Mass.: MIT Press, 1986.

Staatz, J.M. "A Theoretical Perspective on the Behavior ofFarmers' Cooper
atives." Ph.D. thesis, Michigan State University, 1984.

___ . "Recent Developments in the Theory ofAgricultural Cooperation. "
Journal ojAgricultural Cooperation 2( 1987):74-95.

Stafford, T.H., and J.B. Roof. "Marketing Operations of Dairy Coopera
tives." Washington, D.C.: USDA ACS Res. Rep. 40, July 1984.


	Text1: Journal of Cooperatives
	Text3: Copyright National Council of Farmers Cooperatives. Duplication is permitted for academic or research purposes but not for commercial purposes. Permission is hereby granted for the redistribution of this material over electronic networks so long as this item is redistributed in full and with appropriate credit given to the author and copyright holder. All other rights reserved.


