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ABSTRACT

Thi s paper denonstrates that unioni zati on can affect cost of
production through i ncreases in conpensation, through shifts in
t echnol ogi es, and t hrough devi ations fromthe | east-cost conbi nati on of
inputs. The first two effects are famliar, but the third, the
factor-use effect, is not. |ldentificationof this effect resol ves two
i nportant questions. One, when uni oni zati on conpensati on and
productivity effects are found to be largely of fsetti ng, why doesn't
the labor intensity of production decline, as predicted, and why do
enpl oyers continue to resist unionization? Two, V\h‘y do enpl oyers
conplai n that work and staffing rul es reduce "productivity" when there
islittle theoretical or enpirical reason to believe that this is so?

The paper presents estinates of conpensation, productivity, and

factor-use effects to illustrate the answers to these questi ons.



UN ON ZATI ON A\D COST OF PRCDUCTI ON GOVPENSATI ON,

PRODUCTIM TY, AND FACTOR- USE EFFECTS

I. Introduction

Two par adoxes confound anal ysis of the effect of unions on the cost
of production. One is that productivity increases attributed to uni ons
by Brown and Medoff (1978) and others' are often | arge enough to of f-
set, or alnost offset, cost increases fromthe uni on conpensation pre-

m um suggesting that the total effect of unionizationis small for cost
of production but large for enploynent. > To borrow the words of Hrsch
and Addi son (1986), "This finding is, frankly, inplausible...." \Wssels
(1985) agrees and notes, "...these results appear to conflict wth other
wel | - known evi dence on unions. If unions did have such a substanti al

i mpact on | abor productivity, they shoul d reduce enpl oynent far nore than
has been commonly observed.” Qdark (1980), in fact, found that unionized
cement plants are characterized by more | abor-intensive production than

nonuni oni zed pl ants, whereas the conpensation and productivity changes

3

associ ated with cement unions | ead one to expect the reverse. In

addition, the snall cost effect of unionization inplied by conparisons of
the productivity and conpensation effects is inconsistent with both the
intensity of enpl oyer opposition to unionization and direct estinates of
the total effect. *

The second paradox invol ves the work rul es, enpl oynent-security

protocols, and staffing requirenents preval ent in union contracts. Des-
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pite conplaints by enployers that these restrictive enpl oynent rul es
reduce productivity, there is little systematic evidence that this is
so. ° Johnson(1986) has shown, in fact, that under a broad range of

ci rcunst ances, unions and enpl oyers will not bargain enpl oynment restric-
tions that result in technical inefficiency because such bargains are
Pareto-inferior.® Thus, it is not surprising that nost research sug-
gests that this type of technical inefficiency is not a substantia
source of increased cost. |In fact, the overall effect of unions on pro-
ductivity is typically positive. Wy, then, do enpl oyers conpl ai n about
work rules and enpl oyment restrictions? How, for exanple, can the ab-
sence of productivity effects for work rul es be reconciled wth evidence
presented by Piore(1982) that work rules are at |east as inportant as

| abor conpensation in firmlocation decisions?

W resol ve these two paradoxes by identifying three theoretical
conponents of the union effect on cost of production. One is the faml -
iar conponent related to the union/nonunion | abor conpensation differen-
tial. The other two represent separate conponents of the union effect on
efficiency: (1) changes in "technical efficiency” (shifts in the pro-
duction technology); and (2 changes in "allocative efficiency"(factor
use that deviates fromthe |east-cost conbination of inputs).

Al t hough the conpensation and productivity effects are famliar and
subject to wide investigation, the factor-use effect is not. There is,
however, a strong a priori reason to believe that factor-use distortions
are significant in unionized firns. A nunber of recent papers (including
MDonal d and Solow [1981], Qark [1984], Abowd [1985], Brown and Ashen-
felter [1986], Eberts and Stone [1986b]}, Johnson [1986], and MaCurdy and

Pencavel {1986]) denonstrate that Pareto-efficient collective bargaining



contracts normal ly require constraints on the | evel of enployment. These
constraints are necessary because conpensation exceeds the margi nal rev-

enue product at every point on the contract curve except the conpetitive

one. ’

D stingui shing the factor-use effect of unionization on cost of
production is inportant not only because it resolves the two paradoxes,
but al so because it helps to clarify the interpretation of previous work
on feat herbeddi ng and work rules in union contracts. Mst previous stud-
ies of the effects of union work rules deal only with technical efficien-
cy and the productivity effect, not wth allocative efficiency, and the
distinction is not always nade clear. Furthernore, recent studies that
do exanmi ne allocative efficiency(Alen [1986]) yield anbi guous results
because they do not formally distinguish the conpensation, productivity,
and factor-use effects.

Qur paper is organized as follows. In the next section, we derive
a restricted mninum cost function that incorporates union effects on
cost through restrictions on factor use, as well as through changes in
conpensation and in the production technology. In Section III, we illus-
trate the three effects graphically, evaluate the significance of the
factor-use effect in resolving the contradictions pointed out by Wssel s
and others, argue that previous attenpts to isolate the factor-use effect

are inappropriate, and present estinmates of the three effects for public

el enentary schools. A final section summarizes our naj or concl usi ons.

ITI, Theoretical . Framework

W begin with a standard probl emof cost mnimzation, where the



firmseeks to mnimze the cost of production subject to the I evel of
input prices and constraints of output and production technol ogy. Qur

firmseeks to mnimze the foll owi ng cost of production:

(1) C =wL + aA

where Cis the total cost of production, L is the quantity of |abor
enpl oyed, Ais the quantity of an alternative factor enpl oyed, and w and
a are the respective factor prices. For our purposes, it is useful to

specify the follow ng constraints faced by the firm

(2) Zo = Z(L,AQU)
(3) w = W(U)
(&) R = (za/zr)(w/a) = R(U), R(0) =1

Equation (2) expresses the output of good z as a function of the
| evel of labor (L), the alternative factor (A, and unionization (U).
Uni oni zation is expressed here as a continuous variable, consistent with
the central role of bargaining power in the contract-curve literature.
V¢ assune that the production function is concave and tw ce differen-
tiable.

Equation(3) is the function for the union conpensation prem umand
is assuned to be quasi-concave and differentiable. Equation (4) is an
implicit specificationof the potential side constraint on enpl oynent

i nposed by union work rules, staffing requirenents, and the |ike, where
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za and z. are the marginal products. W assune that the restriction

I's an increasing function of unionization, so that nonzero values of U
require deviations fromthe | east-cost conbination of inputs(which is
obtai ned by equating the ratio of marginal products to the ratio of
factor prices). In practice, the restrictionis likely to be in the form
of an inequality constraint, but is expressed as a strict equality here.
Ve al so abstract fromthe process that determned the restriction, taking
it as given for the current cost-mnimzation problem Qher specifica-
tions of equation(4) are possible, but this specificationis especially
tractabl e and is suggested by the role of bargai ning power in the con-
tracting literature, where the excess of conpensation over the val ue of
the margi nal product reflects bargai ning power.

Normal I'y, the mninum cost function for a firmfacing paranetric
input prices can be expressed sinply as the sumof the respective prod-
ucts of each factor price and the constant - out put demand for that fac-
tor. Union effects on cost of production are introduced through conpen-
sation and the production function. If the unionized firmis not strict-
ly free to choose the | east-cost conbination of inputs, however, the
constant - out put factor-denand equations are conditional on the factor-use
restriction. In this case, unionization affects cost through changes in
factor use, as well as through changes in conpensation and in the produc-
tion technol ogy. Thus, equations (1) through(4) vyield the follow ng

restricted mni num cost function:

(5) C* = w(U).L*[z,,U,w(U),a,R(U)] + a.A*[z,,U,w(U),a,R(U)]

where c* is the restricted mni numcost functionand I* and A are the



restricted | east-cost factor-demand equations. The expressions w(.),
L*(.), R(.), and A() are inplicit functions. Equation(5) differs from
the standard m ni num cost functi on because factor-use deci sions are
restricted by equation (4. Therefore, we refer to equation (5) as a
restricted mni num cost function.

The conpensation, productivity, and factor-use effects are derived
by differentiating equation(5 wth respect to unionization and by

arranging terns. The conpensation effect is sinply

(6) wy . L*

which is the product of the initial cost-mnimzing |level of |abor ser-
vices (L*) and the narginal union conpensation premum (wy).
The productivity effect (a shift in production technology with the

factor-use restriction held constant) is

(7) w.L¥, + a.A%,

which is the change in the input requirenents (evaluated at original fac-
tor prices) for a fixed output (zo).

The factor-use effect is

(8) Ru.(w.L*z + a.A%y)

whichis the effect of the union-induced factor-use restriction on the

input requirements for a fixed output (evaluated at the original factor

prices). [f unionization inposes no factor-use distortions, then Ry
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IS necessarily zero. L*z (A*z) is equal to the deviation of the
restricted value of L* (A) fromthe unrestricted |east-cost val ue that
woul d otherwise obtain. ® Inreality, of course, work rules and staf -
fing requirements nay not inpose an exact restrictionon labor. It is
inportant to note that a restriction on one factor generally distorts the
use of other factors, so that anal ysis of labor use alone is insuffi-
cient.

If one is evaluating the total derivative of the restricted cost
function at nonunion values(that is, at U equal to zero), then the three
effects |isted above exhaust the nonzero terns and can be separated
uniquely. Two conplications arise when this is not the case, that is,
when Uis not equal to zero. Qne is that the follow ng term becomes non-

zero:

(9) wy.(w. L%, + a.A%y)

This expression is the product of the narginal union effect on conpensa-
tion and the reciprocity relation of cost mnimzation(see S| berberg
[1978]). Wth no factor-use restriction(which obtains at Uequal to
zero), this equation is zero because w.L*, is equal to, but opposite in
sign from a.A*, at the unrestricted | east-cost conbi nation of inputs.
Because equation(9 is the result of an interacti on between the conpen-
sation premumand factor-use distortions, it cannot be uniquely attrib-
uted to either.

The second conplication al so involves interactions. As the val ues
of w, L*, A, and R nove away fromthe nonuni on val ues, additional inter-

actions arise between the conpensation, productivity, and factor-use



effects. In the conpensation effect, equation (6), the val ue of L* at
any point will, in general, depend on existing conpensation, produc-
tivity, and factor-use effects. In the productivity effect, equation
(7), the value of ww Il depend on the existing conpensation premum and
the values of I*, and A, wll, in general, depend on existing com
pensation, productivity, and factor-use effects. S mlar interactions
arise in the factor-use effect, equation(9. As with all interactions,
attribution of any of the interactive parts of equations (7), (8), or (9
to any one of the conponent effectsis arbitrary. Typically, however,
interactions are domnated by the accunul ation of the main effects, but
do introduce a range of anbiguity. Like standard neasures of inconme and
substitution effects i n consunption, neasures of the conpensation, pro-

ductivity, and factor-use effects are path- dependent.

III. Qaphic Illustrati on and D scussi on

The conpensation, productivity, and factor-use effects of unioniza-
tion on cost of production(and their path-dependence) can be illustrated
using figure 1, which expresses the rel ationship between cost of produc-
tion and | abor conpensation (w) with output and other factor prices held
constant and unioni zation treated as a binary variable. ¢c" is the
minimum—-cost function for nonunion firns, and «" is the level of non-
uni on conpensation. C" is the restricted mnimum cost function for
union firms, which includes both the productivity and factor-use effects,
and w” is the level of union conpensation. C®infigure 1l is defined
for a given deviation fromequality of the ratio of marginal products and

the ratio of factor prices, because unionization is held constant. c”
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Figure 1 lllugration of Compensation, Productivity and Factor-Use Effects
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IS the unrestricted mnimum cost function for union firns that woul d
obtain in the absence of any restrictions on factor use. This function
includes the productivity effect but excludes the factor-use effect.
Rel ative positions of the three functions are arbitrary, and the curva-
ture of each function reflects the corresponding el asticity of
substitution

Taki ng one path, we can neasure the conpensation effect as the
nmovenent frompoint A to point B al ong the nonunion cost function, the
productivity effect as the shift frompoint B to point D, and the
factor-use effect as the shift frompoint Dto point F Taking a dif-
ferent path, however, we coul d neasure the productivity effect as the
shift frompoint A to point C, the conpensation effect as the nmovenent
frompoint C to point D along the unrestricted union cost function, and
the factor-use effect again as the shift frompoint Dto point E This
path will in fact coincide with the first path if the technol ogy shift
fromcY to ¢ is neutral, as is suggested by nuch of the enpiri cal
work inthis area. In this case, ACis proportionately the same as BD,
and (D is proportionately the same as AB. Qher paths are obviously

possi bl e.

Resol vi ng the Par adoxes

Figure 1 also illustrates howthe factor-use effect resolves the
par adox rai sed by conparisons of the conpensation and productivity
effects. If one ignores the factor-use effect, significant increases in
conpensation and roughly offsetting increases in technical efficiency
inply only a small change in total cost and sharply |ower |abor intensi-

tiesinunion firns. |In fact, howver, direct estimates tend to show



significant cost increases and simlar, or even higher, |abor intensi-
ties. The factor-use effect reconciles this apparent paradox. If we
measure the conpensation effect as AB and the productivity effect as BD,
then the total cost effect is quite snall in figure 1, and enpl oynent

will be sharply lower. Adding the factor-use effect, however, increases
costs by DF by preventing the firmfromusing the | east-cost conbination
of factors. Enploynent will al so be higher than otherw se, obscuring the
conpensation and productivity effects on enpl oynent.

The second paradox is al so resolved by the factor-use effect. Even
if work rules do not generally reduce technical efficiency, they can
still increase cost by preventing the enpl oyer fromusing the |east- cost
conbi nation of inputs(decreasing allocative efficiency). Enpl oyers may
conpl ai n about work rul es and enpl oynent restrictions not because they
reduce technical efficiency, but because they reduce allocative effi-

ciency.

Estimati ng the Factor-use Efect

At least one previous paper (Allen [1986]) has recogni zed the
effect of union-induced factor distortions on cost. An estinmate of the
factor-use effect for office constructionis obtained by first estimating
a mnimmcost function for nonunion firns and a restricted m ni mum cost
function for union firnms, and then by subtracting the estimated conpensa-
tion effect for nonunion firns (AB in dollars as a percent of costs) from
that for union firns (EF in dollars as a percent of costs), whichis
assumed to reflect both the conpensation and factor-use effects and noth-
ing else. ° As one can see in figure 1, however, the difference EF

mnus AB is not a general neasure of the factor-use effect. It captures



only that portion of the factor-use effect that arises fromdifferences
in the substitution paraneters between ¢" and ¢®; the shift in the
average | evel of ¢® fromc¢Y is not captured. Moreover, the substitu-
tion parameters of C® depend on the productivity effect as well as the
factor-use effect.

The difference EF mnus AB woul d nmeasure the factor-use effect if
the technol ogy shift fromc" to ¢ were neutral and if the factor-use
effect were zero at w" for union firns. Under these sufficient condi-
tions(and using proportionate dollar neasures), EF mnus CD equal s DF,
AB equal s CD, and therefore EF mnus AB equal s DF, which is a neasure of
the factor-use effect.

In general, an estinate of the factor-use effect requires estimates
of all three cost functions: ¢%, ¢®, and ¢“. The nonuni on minimum-
cost function (¢") and the restricted union mnimum cost function (c¥)
can be estimated directly. The unrestricted union m ni num cost function
(¢”), however, is not directly observed and nust be constructed from
estimates of the union production function via duality. *°

Al though the data requirenents for disentangling the conpensation,
productivity, and factor-use effects are extensive, they are net for at
| east one sector -- public el ementary schools. Assenbling evidence from
several different but related studies of public schools, we are able to
obtain estimates of the conpensation, productivity, and factor-use
effects. The conpensation effect for teacher unions (AB in figure 1) is
cal culated by nultiplying a md-range estimate of the uni on wage premum
(16.5% from Baugh and Stone [1982]) by the teacher's share of total cost
i n nonuni on school s (about 60% from Eberts and Stone [1986a]), which

yields an estinmate of 10% for the conpensation effect on total cost.



The productivity effect on cost (BD in figure 1) is calculated from
direct estimates of union and nonuni on production technol ogies for indi-
vidual students presented by Eberts and Stone (forthcomng). Measur ed
across all students, the average union productivity difference is 3%,
which results in a productivity effect on cost of -3%

The factor-use effect on cost (DF in figure 1) is cal cul ated by
subtracting the estimates of the conpensation and productivity effects
(AB and BD, respectively, in proportionate terns) froman estinmate of the
overal | cost difference(the difference ¥ minus Ain proportionate
terns). The total effect on cost (15% is obtained froma reduced-form
specification of the effect of unionizationon cost presented in Eberts
and Stone (1986a). Subtracting the conpensation and productivity effects
fromthe overal|l effect yields a residual estimate of about 8%for the
factor-use effects, which is alnmost as |arge as the conpensation effect.

The significance of factor-use distortion in public schools is also
docunent ed by Eberts (1984). Wth factors ot her than unionization and
conpensation held constant, they find that average class size is signifi-
cantly lower in unionized districts. Furthernore, variations within the
uni on sector in individual contract itens dealing with class-size limta-
tions and reduction-in-force procedures are associated with variations in

both total cost and the cost share for teachers.

V.  Concl udi ng Renar ks

The effect of unionization on cost of production consists of three
effects: the conpensation effect (arising fromthe union conpensation

premunm), the productivity effect (arising fromtechnol ogy shifts due
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perhaps to greater cooperation between managenent and wor kers, reductions
in turnover, and increased worker morale), and the factor-use effect
(arising fromdeviations fromthe |east-cost conbination of inputs). The
conpensation and productivity effects are famliar, but the factor-use
effect isnot. This effect resolves tw existing paradoxes: (1) produc-
tivity and conpensation effects of unionization typically inply a smal

net effect on cost of production, but enpl oyer resistance to unionization
and direct evidence on cost suggest a large effect; and (2) enployers
conpl ain that work rul es and enpl oynent restrictions reduce " producti v-
ity," but there is little systematic evidence that this is so

The factor-use effect explains both paradoxes. For collective
bargai ning to avoid increasing costs, it is not enough that the produc-
tivity effect offset the conpensation effect; it nust also offset the
factor-use effect. Furthernore, work rules and enpl oynent restrictions
can increase cost w thout reducing technical productivity by requiring
the enpl oyer to deviate fromthe |east-cost conbination of inputs.

Recent work in the contracting |iterature suggests that factor-use
restrictions are required to enforce Pareto-efficient contracts because
enpl oyment is "excessive" at all points on the contract curve except the
conpetitive one. There is reason to believe, therefore, that factor-use
distortions are commonpl ace in unionized firnms. Wirk rules and enpl oy-
ment restrictions have been w del y examined for their effects on techni-
cal efficiency(shifts in the production technol ogy), but efficient con-
tracting, estimates of the effect on technical efficiency, and our
anal ysi s here suggest that the primary effect of these restrictions is
instead on allocative efficiency(distortions fromthe |east-cost conbi-

nation of inputs).
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Foot not es

1 Q her studies include dark (1980), Allen (1984), and Eberts and

St one (forthcomng).

2 Not all estimates of the productivity effect of unions are signifi-
cantly positive. dark (1984), Ehrenberg, Sherman, and Schwarz (1983),
and Noam (1983), for exanple, report either negative or insignificant
productivity effects.

3 Asimlar increase in labor intensity is reported by Eberts (1984)
for public schools. Qark(1984) reports little difference in factor
intensities in manufacturing, which is still inconsistent with the pre-
diction of a sharp decline in |abor intensity.

4. Eberts and Stone (1986a), for exanpl e, provide evidence that the
overal | cost effect for public schools is inconsistent with the sum of
the estimated productivity and conpensation effects.

5. Mbst of the studies that do present evidence interpreted as the
effect of work rules on productivity do not distinguish between techni cal
and al l ocative efficiency. An exceptionis Ichniowski (1984).

6. Technically inefficient work rules or staffing arrangenents wll be
bargai ned only under two conditions: (1) there nust be no technol ogy
avail abl e that woul d be "appropriate" for the |level of nonuni on wages;
and (2) the union nust place-a much greater wei ght on enpl oynent than on
wages (Johnson {19861]).

1 The contract curve is bounded by the | abor denmand and | abor supply
curves. Thus, at one extrene the contract curve may coincide wth | abor

demand. In this case, no enpl oynent restrictions are necessary to
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enforce the contract.

8. This statenment is correct when the deviations are eval uated at the
unrestricted values of I* and A (R equal to 1). H sewhere (R greater
than 1), L*z and A*z are equal to the change in the deviation of the
restricted value fromthe unrestricted val ue that woul d ot herw se obtain.
9. Allen scales the percentages relative to union costs at point Ein
figure L The calculations are al so based sol el y on changes in | abor
cost s.

10. Aternatively, the factor-use effect coul d al so be estinmated using
paranetric techni ques enpl oyed by Lau and Yot opoul os (1971), Toda (1976),
Lovell and Sickles (1983), and Atkinson and Hal vorsen(1984) to estinate

al l ocative inefficiency.



-17-
Ref er ences

Abowd, John M " (ol | ective Bargaining and the Division of the Val ue
of the Enterprise,” nanuscript, Massachusetts Institute of Tech-
nol ogy, Canbridge, MA Qctober 1985.

Allen, Steven G "Uhionized Constructi on Wrkers Are Mre Productive,”
Quarterly Journal of Econoni cs, vol. 99, no. 2 (My 1984), 251-74.

"Union Wrk Rules and Efficiency in the Building Trades,"
Jour nal of Labor Econonmics, vol. 4, no. 1(January 1986).

At ki nson, Scott E, and Robert Halvorsen. "Paranetric Efficiency Tests,
Econom es of Scale, and Input Denmand in US Hectric Power Genera-
tion," International Economc Review vol. 25, no. 3(Cctober
1984), 647-62.

Baugh, WlliamH, and Joe A Stone. "Teachers, Unions, and Wages in the
1970s:  Uni oni smNow Pays, " Industrial and Labor Rel ations Review,
vol. 35, no. 3(April 1982), 368-76.

Brown, James N, and Orley Ashenfelter. "Testing the Efficiency of
Enpl oyment Contracts, ™ Journal Of Political Econony, vol 94, no. 3
(June 1986), SA0-87.

Brown, Charles, and Janes Medoff. "Trade Uhions in the Production
Process, " Journal Of Political Econony, vol. 86, no. 3(June 1978),
355- 78.

Gark, KkmB "Unionization and Productivity: M cro-Econometric
BEvi dence,™ Quarterly Journal of Econoni cs, vol. 95, no. 4(Decenber
1980), 613- 39.

. "Udionization and FirmPerformance: The Inpact on Profits,
Gowt h, and Productivity," Arerican Economc Review, vol. 74, no. 5
(Decenber 1984), 893-919.

Eberts, Randall W ™Union Effects on Teacher Productivity,"” Industrial
and Labor Relations Review, vol. 37, no. 3(April 1984), 346-58.

, and Joe A Sone. "Teacher Wnions and the Cost of Public
Education,” Economc Inquiry, vol. 24, no. 4(Cctober 1986[al),
631- 644.

, and Joe A Sone. "(n the Contract Qurve: A Test of Ater-
native Mbdel s of Collective Bargaining," Journal of Labor Econ-
omcs, vol 4, no. 1(January 1986[bl), 66-81.

, and Joe A Sone. "Teacher Unhions and the Productivity
of Public Schools,"” Industrial and Labor Rel ations Revi ew,
(forthcomng).




-18-

Ehrenberg, Ronald G, Daniel R Sherman, and Joshua L Schwarz. " Ulhions
and Productivity in the Public Sector: A Sudy of Minicipal Libra-
ries," Industrial and kaber Relations Review, vol. 36, no. 2
(January 1983), 199-213.

Hrsch, Barry T., and John T. Addison. The Economc Anal ysis of LUhions:
New Appr oaches and Bvidence. Boston: Alen and Uwin, Inc., 1986.

[ chni owski, Gasey. "Ruling Qut Productivity? Labor Contract Pages and
P ant Perfornmance,™ National Bureau of Economc Research Vrki ng
Paper No. 1368, June 1984.

Johnson, George E  "Wrk Rul es, Feat herbeddi ng, and Paret o- Qoti nal
Unhi on- Managenent Bargai ni ng, " National Bureau of Econom c Research
VWorki ng Paper No. 1820, January 1986.

Lau, Lawence J., and Pan A Yotopoul os. "A Test for Relative Eficiency
and an Application to Indian Agriculture,” Anerican Econonm c Revi ew,
vol. 61, no. 1(March 1971), 94-109.

Lovell, C A, and Robin C S ckles. "Testing Eficiency Hypot heses
in Joint Production: A Parametric Approach,” Revi ew Econom cs
and Satistics, vol. 65, no. 1(February 1983), 51-58.

MaCurdy, Thonas E, and John Pencavel. "Testing between Conpeting
Mbdel s of Wge and Enpl oynent Determnation in Unioni zed Markets, "
Journal Of Political Econony, vol. 94, no. 3 (1986), S3-39.

MDonald, lan M, and Robert M Solow. "\dge Bargai ning and
Enpl oynent, " Anerican Economc Review, vol. 71, no. 5 (Decenber
1981), 896-908.

Noam, Hi M "The Efect of Unionization and Avil Service on the
Salaries and Productivity of Regulators,” in Joseph D Reid, Jr.
(ed.), New Approaches to Labor Lhions. Qeenw ch, CI: JAl Press,
1983, 157-70.

Piore, M J.  "American Labor and the Industrial Qisis,” Challenge,
vol. 25, no. 1 (March/April 1932).

S | berberg, Eugene. The Structure of Econonics: A Mat henat i cal
Approach. New York: MGawHII, Inc., 1978.

Toda, Yasushi. "Estimation of a Gost Function when the Cost is Not
Minimum: The Case of Soviet Manufacturing Industries, 1958-1971,"
Review of Economcs and Statistics, vol. 58, no. 3(August 1976),
259-68.

Wssals, Vélter J. "The Efects of Unions on Enpl oynent and Producti v-
ity:  An Unresol ved Gontradiction, ™ Journal Of Labor Econoni cs,
vol. 3, no. 1(January 1985), 101-8.




