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The Efficiency of Collective Bargaining in
Public Schools

Daniel S. Hoskéen , David N. Margdlis

Résumé / Abstract

Résumé :

Nous proposons un modeéle de négociations collectives sur les salaires
et l'emploi dans le secteur public. La solution de ce modéle implique des équations
structurelles de détermination des salaires et d'emploi qui sont estimées a partir de
données provenant des conventmpi$ctives des écoles publiques de I'état de New
York. Notre approche a l'avantage d'englober tessmodéles @ajeurs de la
littérature surles négociations collectives (syndicat monopole, droit a gérer,
négociations efficaces et négociations inefficaces) et de relier chaque modéle a une
restriction d'égalitéur un ou plusieurs parametres estimés. Nos résultats suggérent
que l'allocationdes ressources spécifiée dans les conventions collectives des
enseignants de I'état de NewrK n'est, en générale, pas efficace. De plus, notre
approche nous permet d'estimer le pouvoir de négociatitesssalaires et sur
I'emploi séparément. Nous trouvons un pouvoir de négociation sur les salaires de
0.53, et sur I'emploi de 0.71. Finalement, nous démontrons l'importance de contrdler
le caractere endogéne des saléinesde I'analyse des flux des services publics dans
un marché syndicalisé.

Mots clés : Négociations collectives, contrats efficaces, syndicat du secteur
public, éducation
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Abstract :

This paper develops a bargaining model of wagd employment
determination for the public sectror. The solution to the model generates
structural wageand employment equations that are estimated using data from
New York Statéeacher-school district collective bargaining agreements. An
advantage of this approach is that thejor collective bargaining models
(monopoly union,right to manage, efficient contractingnd inefficient
contracting) are nested in the structural equations based on flexible functional
forms and these models can be empirically tested as restrictions on estimated
model parameters. The empirical results suggest that the allocation of resources
generated by collective bargaining in New York State public schools is, by and
large, not Pareto efficient. Furthermore, it is possible to estimate separate
measures of union bargaining power over wages and employment. Empirically,
it appears that union bargaining power over wages is around Ghide
bargaining power over employment is around 0.71. In addition,ptyger
demonstrates the importance of controlling for the nature of the collective
agreement when measuring the level of public services that flow to a community
in the presence of a unionized public sector work force.

Keywords : Collective Bargaining, Efficient Contracting, Public Sector Union,
Education



I. Introduction

The goal of this paper is to investigate the impaataginomic, social
and institutional constraints guublic sector negotiations. Using fairftgxible
functional forms, we derive a structural simultaneous-equations model of the
bargainingprocess between public sector lalbmions and thgovernment in
the context of a particular government-providservice, education, while
taking into accountocal education demand factors, institutional constraints,
and the teachers’ union's bargaining power over wages and employment. There
aretwo major advantages to this approach. First, the strucéunaloyment
andwage equationsest thefour mostimportantcollectivebargainingmodels:
monopoly union, right to managegefficient contracting and inefficient
contracting}. We can thus distinguish empiricallyetweenthe different
approaches by testing hypotheses about estimzdesimeters. Second, the
approach allows measures whion bargainingpower to be estimated, and
bargaining power over wages and employment can be different, alttusdgs
not imposed a priori.

We usedata fromNew York State in 1983, 1988nd 1989 to estimate
our models. The empirical resulssiggestthat, given the functionaform
assumptions of our structural modedllective bargainingbetweenteachers in
New York State and their respective school boards generates resource
allocationsthat are neithePareto efficiennor on thelabor demand curve in
the vastmajority of the cases studied. No school district New York State
negotiated a collectivagreement found to lie dhe labor demand curvelhis
result raises seriowoubts abouthe appropriateness of usingonopolyunion
or right to managenodels to explaircollective bargaining amondNew York
State teachersind perhapsore generally. Furthermore, we fititht for over
80 percent of theschool districts inNew York State, we carreject the
hypothesis that the collective agreement lies on the comagt (i.e. is Pareto
efficient). More generally, we cannot rejabe hypothesisthat thecontract
curve is verticaland thusany efficient contracts would be strongly effici®nt
Our point estimateshowever, suggest a slightly negatively-sloped contract
curve when evaluated at the population means.

1 Some well-known attempts to distinguish between efficient contracting modelakammddemand
models (monopoly union and right-to-manage) include Brown and Asher(fe®@6), MaCurdy and
Pencave(1986)andAbowd (1989). SeeFarber(1986)for a description of the empirical implications
of these approaches to modeling collectbargaining. See Manning(1987) for a description of
inefficient contracting and its relation to the other collective bargaining models.

2 The terminology of strong versus weeficiency was first introduced by Brown and Ashenfelter
(1986).
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Our results alssuggesthat acommon fear in studies of collective
bargaining in the public sector, namely the risk thaktiheloyer doesot have
a fixed threat point, is justified. Collective agreements in school districts where
there is referendum voting on the school budgetwhere there is thtéhreat of
a state-imposed “austerity budget”thime case of disagreemeate significantly
different from settlements in school districts with no such constraints on
spending. In particular, thesehool boards wherthe budgetsare subject to
referendum voting have significantly smaller employmdavels than
unconstrained boards, whereas thage settlements, whilemaller, are not
significantly so.

Lastly, the literature on theconomics of education is often concerned
with the impact of teacher salari@sd staffing levels onthe provision of
educational services to a community, usually measured as some function of
expenditures per pupil. These variables amest frequently taken as
exogenousand the bargaining environment ngver explicitly considered in
their measurement or instrumentation. We fihdt thefailure to explicitly
account forthe fact that wagesand employmentare negotiated iMNew York
State public schools leads to incorrect estimateshefeffects of certain
community specific characteristics (suchths full value of propertyand the
percentage of minority students) on thevel of educational services a
community receiveand of theinfluence of certairaspects othe bargaining
environment on negotiated contracts.

This paper is structured &sllows. Section llpresents theuestions
we address here in more detahd provides empiricaland theoretical
justifications forthe modeling strategy wemploy. Wethen lay out our
structural equationsand the solution to thesystem in sectionll. We
specifically choose an objectiienction for the union thatallows for risk
aversionand anobjective function for the employer(the localschool board)
that allows it to trade off educational services against taxes and ddagpoee
constant returns tcscale apriori. Section IV discusseshe empirical
implications of our functional forms, both in terms of what they imply about the
behavior of both partieand whatthey suggest fothe resource allocation
generated by a Nastoboperativebargain.Section V detailshe econometric
specification othe model, including the approximating functiamsed for the
bargaining power parameter% and thecommunity preferences. Various
specifications ofhemodelare estimated assystem ofhonlinear simultaneous
equations. After describing the construction of the datauset in the
estimations in section VI, we present our empirical results in section VII.
Section VIII discusseshe implications of controllingor negotiatedwages
when considering the provision of educational services to a community. Section
IX concludes.

3 Svejnar (1986) uses a similar approximating function approach in his estimation of bargaining power.
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Il.a. Collective Bargaining and Public Schools

According to recent estimates, 36.86 percent of public sector workers
in the United States ammembers of ainion, and 43.3®ercent of U.S. public
sector employeeare covered by a collectivbargaining agreemeﬁt. Despite
this fact, most studies of markets for pubdjoodsfail to explicitly account for
the factthatboth public sector wagesidemploymentreoftenthe outcome of
a bargainingorocess between governmeamidlabor. When one considetisat
there is no universallgccepted model of hownions andyovernments engage
in bargaining, this situatioseems lespuzzling. Not only isthere a lack of
consensus on how to modbhrgaining power in general, but among the
competing theoriethatdepend on some measureuofon “bargainingpower”,
few attempts have been made to estinthie measure in thease of public
sector collective bargaining.

One important instance in whidollectivebargaining idikely to play
a major role is the markdor publicly provided educational services. Not
accounting forthe fact that wagesand employmentare often the outcome of
bargainingbetween a teachershion and aschool districtcan lead researchers
to overstatethe level of educational services flowing to a community. For
instance, in most analyses of a community’s demand for education, authors use
total expenditures per pupil as the measure of educasendtes provided to
the community.5 If the labor marketfor teacher servicesvere perfectly
competitive,all teachersvould bepaid their marginaproductsand thiswould
be an appropriate measure. However, in many locations teachers are unionized,
and an enormous literaturehas develope@ that shows the (generally
significant andpositive) impacthat collective bargaining has on theages of
covered workers. Sincacher compensation takes up the largest share of
educational spending, thevel of expenditurger pupil islikely to severely
overestimatahe educationaservices consumed by a community in unionized
school boards.

In order to arrive at a correct measure of educatig@lices
consumed in a schodistrict, it is essential to model teacher employment and
wagedetermination. The literature on the modelingcofiective bargaining
has several suggestions for how to modie¢ results of aollective bargain

4 Hirsch and Macphersof1993). Their estimates are calculated usthg 1991 Current Population
Survey.

5 See, for example, Bergstrom et al (1988), Megdal (1984), Bergstrom et al (1982), Conte (1985).

6 See Lewig(1986) for a survey of several hundred studies of the union-nonunion wage differential
published prior to 1984.
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between an employe@nd a unionput thereare several problems particular to
public sector collective bargaining that do not arise in mathalsdeal with the
private sector. First of all, many of these models relyhenpresence of threat
point for both the employer and the union in the determination of the
equilibrium contract. Unfortunately, in thgublic sector it is not cleathat
such a firm threat poirgxists forthe employer. For example, school boards
can negotiate contracts witheir unions and thefix a millage (property tax)
rate according to the negotiate@gebill. This implies theabsence of a true
“zero profit condition”, sincgin theory) the school boardcan set whatever
millage rate it findsnecessary to covés costs. There is little direct incentive
to “bargain tough” with the unions, and theragesmight be higher thathey
would otherwise be itherewasnot thisflexible ceiling. Thus if onewere to
estimate uniorpower based othe wage gainsachieved forunion members,
one might (incorrectly) draw the conclusiotihat unions in theublic sector
were stronger than their privagector equivalents just becaubeir bargaining
counterparts have less rigid constraints than in the private sector.

There areseveral factorshat might mitigate this argument. First, a
standardTiebout argumentwould suggesthat anexcessiveax burdencould
lead to out-migration and thus a drop in property vahuretherefore a drop in
the taxbase. This would, overtime, limit theflexibility of the school board to
further increase taxes. Second, reelection conamulsl cause public sector
employers to be wary afaising taxegoo brutally, sincecertain populations
might bemore sensitive to the tax burdenposed bythe school boardhan to
the educationaservices it provides. Finallyertain institutionaffactors can
serve as constraints on the school board’s ability to raise taxes or on the union’s
ability to forceits demands. For instance, some caseghe school board’s
budget must bsubjected to a referendum votmd too many rejections can
lead to an “austerity budget” being imposed frima statdevel. This sort of
constraintcould serve tdharden theschool board’'shreat point incollective
bargaining. It is also theasethat, inmost states, it is illegal for publgzctor
unions to strike. IlNew York State, if a teachers’ union strikes it dase the
right to collect dues directly from teachers’ paychecks, and unambers may
be fined two days pay for each day on strike.

There havébeen some attempts to empiricadigprehend the question
of collectivebargaining in theublic secto? . In particular, Currie (1991) and
Ebertsand Stone (1986) both develop models kliHrgaining applied to the
marketfor public school teachers. These pagecsis ondetermining if there
is empirical evidence of school districesd teachers’ unions engaging in

7 See the Taylor Act.

8 Some of theearlier reduced-formtests of competingbargaining models include Brown and
Ashenfelte(1986)and MaCurdy and Pencavel(198&ee Pencavéll990)for a recent review of this

literature. See Freeman and Ichniowski (1988) for a set of studies on public sectar unions
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efficient contractingthat is,they attempt to determine tifie negotiatedvage-
employment combination liesff of the school districts' labodemandcurves
and on thecontract curve in wage-employment spﬁceUsing reduced form
specifications, Ebertand Stone find evidence of efficiertontracting, while
Currie cannot reject the null hypothesis of strongly efficient contracting.

Neither of these papers actually attempts to estimateltitiey of the
union to appropriate rent®r the teachershey represent. Perhapise best
known attempt to estimate union bargainpayver (albeit on amall sample of
private sectotbargaining pairscomes from Svejnafl986). He imposes an
efficient contract specificatioand attempts to estimate whether the contract
curve and thelabor demand curve coincide. khe process, he also uses
approximating functions to recover an estimate of the union’s bargginimgr
over employmenandwageé-o. In his empirical results, he is unablerégect
the hypothesis of a 50-50 split of quasi-refstweenthe employerand the
union, although his poirgstimates vary wildlyand are notonstrained to fall
between 0 and 1.

[I.b. The Two-Stage Approach to Modeling Collective Bargaining

In this paper, we makeuse of the formalization of collective
bargainingproposed byvlanning (1987).His is a sequentiddargainingmodel
in which the unionand employer bargain separately over wages and
employment. He considers both the case where the employer and union bargain
over employmenfirst and wages second, as well #se opposite case where
wagesare bargaineaver first and employment second. He showsat if the
bargaining over employment takes place first, the resulting level of employment
will always besuchthat thecontract is socially efficient.e. the marginal
product of labor will be equal tine outside wage ahe negotiate@mployment
level. Howeverwhen the uniorand employerbargainover wagedirst and
then over employment, onean observe wage-employmenbmbinationsthat
correspond to monopolynion, right to managesfficient contracting, or what
he calls “inefficient contracting” models, depending upon the bargajpungr
parameters of the model, which aiewed to differ betweethe wageand the
employmentbargair?—l. Inefficient contracting, in theense suggested by
Manning, resultsfrom a case in whichthe union haddifferent bargaining

9 See Farber (1986) for a more complete description of these types of bargaining models.

10 Svejnar(1986) modelsbargaining power as a linear function of the unemployment rateathef
change in inflation, and several indicator variables corresponding to the presence of government-
imposed price and wage guidelines and regulations.

11 pifferential bargaining power in a sequentlzrgain can beshown to be isomorphic with
differential union preferences over wages and employment (see Pefi€®@)). Appendix 1 derives

the transformation. However, we believe tbate one allows farisk aversion on behalf of the union,

the most reasonable interpretation of the model parameters is in terms of differential bargaining power.
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powers over both wages and employment, and the resulting contract lies neither
on the contracturvenor on thelabor demand curve. What malkdsinning's

paper econometricallyseful isthat it isbased on atructural modethat is
relatively straightforward to implement empiricallgpnd testing between
competing bargainingmodels reduces to performing statistical tests on
estimated parameters.

Although the addedlexibility of the Manningmodel is in itself a
desirable property, omaight ask whether it issasonable to assurtieat wage
and employmentbargains are distinct, anghether union bargainingower
over wagesand employment could be different. As a means of justifying his
approach, Manning1987) citesthe fact that wage contractsare typically
negotiated for fixed durations (usually 1 or@ars inBritain, 3 years in the
United States). On the othéand, thefirms that signthese agreements
typically see their employment fluctuate throughouhe duration of the
contract, and nojust at renegotiation timesThis alonesuggests a lack of
simultaneity in wageand employment determination. Manning further
suggestghat theimpossibility of complete contingent contractingght make
it optimal to fix awage ex-anteand vary employment as eesult of market
conditions ex-post. This is particularlylikely to be relevant irnthe case of
public education, since studerdse discrete. FinallyManning cites other
research thatuggestshat bargainingver wages is separated frdrargaining
over employment in &ierarchical sense, wittvage negotiationtaking place
at the enterprisdevel and employment negotiationsaking place at the
establishment, or even workplace, level. Insofathasemporal decoupling of
wage and employment negotiations is concerned, fgel that the Manning
approach is reasonable. Fal of these reasons, weel justified intaking a
sequential approach to modeling collective bargaining.

Insofar as the possibility of differential bargainipgwer is concerned,
we feel that thistoo is a reasonable allowance rieake. The distinction
between the enterprise level wdggrgain and thestablishment (or workplace)
level employmentbargain noted byManning suggestghat better organized
workplaceamnight beable to affect employment decisions meftectively than
less well organized workplaceBhe presence of last-in, first-out rufiesind in
many union contractay also make it easier ftre union to mobilize support
for wagedemands (thaaffect all workers)rather thanemployment concerns
that only affect some worket . In addition, itmay bethe casethat the
institutional structure of bargainingay have amffect onthe differenttypes of
bargainingpower. For instance, teachers' contract®Naw York State have
historically included detailed wage scalewjith the level of wages
corresponding to the number yéars ofteaching experiencand the highest
degree attained ke teacher, whiléhey only specify aange ofpossible class

12 gee Manning (1987) p. 125.



sizes, such as 20 to 25 students per class. tyfjmsof contract suggesthat
teachers’ unionsnay have more power to fparticularwageratesthan to set
employment levels. Furthermore, whezading the headlinesboutthe causes
of various strikes, one sometimbears that the lagdticking pointbetween
management anidbor is some aspect of working conditions or staffinigs,
after wages have been settledon. An equal bargainingower assumption
would suggesthat disagreements are eithenly over wagegin a strongly
efficient framework) or over both wagesdworking conditions/staffing rules
(in aweakly efficient framework).Onewould need @orizontal contracturve
in order toobserve aisagreement over just working conditions/staffiotes,
and theonly efficientcontractthatcould generate such a contract cuweauld
require to union to be infinitely risk averse.

[ll. Specification of the Structural Model

We begin by assuming, as is common tire literature, that the
negotiations betweethe school districtand theteachers’ uniorover the level
of wagesand thelevel of employment irthe school districtare independent of
other issuesthat might bediscussed in contradalks, such as teaching
materials or suppor'staff14. The school district'sobjective function is
supposed to be of the folm

yL® = AwlL (1)

In equation (1), yL® is the school district's educational
production function, which takes onCGobb-Douglas formwith a being returns
to scaleg being a constargndL being thdevel of employment inhe district.
A w L is a standardtost constraint, wherew is the wage rate that the

school district mugpayits teacherandl is a parameter thagflectsthe school
district’s aversion to taxes. In this formulation, iassumedhatg and| are

13 gee Svejna(1986). It should be noted thanost models of strike behavi@re concerned
exclusively with the wage level, atakethe employment level as given (see, for example, Ashenfelter
and Johnsofi1969),Kennan(1986),Cramton and Trac{1992)). Ourextrapolation here relates to a
simple efficient contracting model with imperfect information where the emploffeésat point is
unknown. Thus the union only proposes wage-employment combinations on the contract curve, and the
slope of the contract curve will determine the sources of disagreement.

14 \we interpret bargaining over clasige ashargaining over employment (conditional on enroliment).
Implicitly, this forces us to assuntBat aschool board cannot substitute teachers’ aidsrégular
teachers. However, because in general, teachers’ aids must be supervised, this asss®pton
reasonable.

15 The objective functionfor the school board and the teachers’ union lmeen selected to be as
flexible as possible while remainiranalytically tractable. Althougthese specificationare almost
surely too simple to capture the complexity of thes objectives of the school board and the teachers’
union, they generate estimable structural equations from which much intuition can be drawn.
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both functions of community-specific characteristics, such as wealth and
enrollment6, while it is assumedhat a is invariantacross school districts.
Note that, althoughg and| will not be separately identifiabléhe size ofl
relative to g will reflect a community’s preferences for taxes relative to
educational services. Also ndteat we are not constraining teehool district

to have constant returns sgale inthe production of educationaérvices. A
value ofa suchthat O<a<1l would imply decreasingeturns toscale in the
production of educational services. Ndbat this is anecessary condition for
the existence of an interior solution tbe school board’s privatenaximization
problem.a =1 would implyconstant returns to scal@nda >1 corresponds to
increasing returns. Although we do not have an a pfiorihe size of the
returns toscale parameter ithe production of educationaérvices, we would
still anticipateO<a<1.

Notethat theobjectivefunction specified in (1) getsround thedebate
of how to measurelemand forpublicly provided education, namely choice
between amedian voter modeland that ofRomer and Rosenthal (1979).
Regardless ofthe means by which demand nisodeled, we hope to capture
community preferences towards educational services relative to taxes via the
relationbetweerg andl. Although somewhat abstrattjs approactallows us
to have well defined community preferenctleatwill affect the behavior of the
school district during bargaining.

The teachers’ union’bjective function is derived from a union
maximizing theexpected utility of a member with a utility functiontbi form

U (W) =w 17 This generates a union objective function of the form
L(WT - X ) (2)

wherex is the opportunityvage of aunion member (teacher)This functional
form allows for risk aversd & 1) or risk loving (> 1) preferences on behalf of
the unionmembers to be reflected ithe objective function of the union
negotiators.

The bargaining takes place sequentially iimmannersuggested by
Manning (1987). In the first stage, teehool districtand theteachers’ union

16 The inclusion of enroliment in theandA terms allows one to interpret this specification in terms of
student-teacher ratios. If total enrolimemére to have no impact on community preferences for
education or taxes, bihe appropriate production function was written in terms of the number of
teachers per student (the inverse of the student-teacher ratio), then enroliment would appggerin the

as enrollment. In the empirical work weake a linear approximation the ratio y)\ , since it is

possiblethat enroliment will enter thechool district's objective bgome means othé¢han just class
sizes.

17 see MacDonald and Solow (1982) for details on this approach to deriving union objective functions.
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bargainover wages. Irthe second stage, thwo parties bargairover the
guantity of labor servicethat will be provided tothe school districk8. The
equilibrium is derived by solvinghe model by backward induction, beginning
with solving forthe (second stage) equilibrium employment level conditional
on the (first stage) negotiatedage. Wethen derive the equilibriumwage
bargain, giverthatboth parties knovinow this wage will affectthe subsequent
employment bargaiw .

Let g be a parameter thaescribeghe relative bargainingower of
the unionover employmentwith 0<g<1. The equilibriumemployment
level L) conditional on the negotiatedlage () is found by solvinghe Nash
cooperativebargaining gamever employmentwhich is equivalent to solving
(3) below.

q 1-q
m LWT—XT) L —AwL 3
ax(Lfwr = )" (e —Awa) ®
After considerable simplification, oreanshowthat thelevel of L thatsatisfies
the first order conditiorfor an optimum for (3)can bedescribed as in (4)
below.

L:E’/(a +;\1V(vl_°‘))§_a @

Given equation (4), it ipossible to clos¢he model. This isdone by solving
the Nashcooperativebargaining gamever wagesw) given that theplayers
know howthe second stage of the bargain{ogerL, as described above) will
proceed. This is equivalent tosolving (5) below, wherethe equilibrium
functionL(w) found in (4) is substituted in fdrin equation (5). Lep describe
the bargaining power of the union over wages, w2 p< 1. Recallthatp

is not necessarily equal tp

mv;ax(L(w— x))p(yl_“ —)\WL)l_p (5)

Although upon initial inspection it might appetirat equation (5) -
with equation (4) substituted in - would be intractatimwever the first-order
condition of (5) with respect ta is actually quite simpleand equation (6)
below provides the analytic expressionior

18 Manning (1987) shows that if the union and school district bargain over employment first and wages
second, then the parties will engage in efficient contracting. Since we want to allow for the possibility
that the negotiated contract might not be efficient, and sealevorldevidence points ithat direction,

we solve the model as if the parties bargain first over wages and then over employment.

19 our approach, as in Mannir@987), is totreatthe bargaining as ane-shot game with zero time
discounting between the negotiations over wages and over employifiesite are no other explicit
dynamics in the model.
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0 a+p(l-a) 0
w = x4

o+ pl-a)(1-1)0
Not surprisingly,the equilibriumwage is anincreasing function ok and an
increasing function op giventhat theteachers are risverse orisk neutral
andO<a <1.

(6)

Given equation (6) it is possible tsolve for the unconditional
equilibrium level of employment fothe school district by substituting the
expression in (6) into equation (4)his expression appeat®low in(7). As
in the case of wageghe equilibriumlevel of employment is found to be an
increasing function aofj for risk averse orisk neutraworkersand 0 <o <1.

In addition, the model predicts that the equilibrium level of employment will be
a decreasing function of the union's bargaining power over wages.

1
%@aﬂql a) D a+p(l-a) E_%g_a

X [o(+p(1 a)(1-1)0 E

)

IV. Implications of the Structural Model

As Manning notes20 this framework can represent contractiat
correspond to different types of collectivargaining models, depending on the
values of the (estimated) parameteendg. For example,p = g impliesthat

the school districandteachers’ union engage éificient contractingj.e. that
the negotiated agreement is on the conttacte given bythe school district’'s

and teachers’ union’s preferences. ¢f=0 and p>0 then the right to

manage model will bebserved,.e. the union andmployerbargain over
wagesand then theschool district picks a level of employment tre labor

demand curve. 1ig=0 and p=1 then themonopolyunion model holds,

namely the unionsets the wage rate and theschool board chooses the
employment level, oncagain on thdabor demand curve. Finally, iP# q

then wewill observeinefficient contracting; in othewordsthe school district
andteachers’ union agree onveage and employment combinatiothat lies
neither on the labor demarmirve nor on the contracturve. Typically,
employment inthis contract will be a function of the negotiatedge (see
equation (4pbove). Hypothesis tests time estimatedalues ofp andg can be
treated as direct tests of the different bargaining models.

20gee Manning (1987), pp. 126-129 for details.
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One cansee howthe parameter restrictions implied by tharious
models are translated intavage-employment combinations kgxamining
equations (4), (6)and (7). For example, thewo labor demandmodels
(monopolyunion and right to managénpose a zerdoargainingpower over

employment (] = 0) on the union. In this case, equation (4) reduces to

-

which is preciselythe labor demandurve corresponding tohe objective
function (1). Similarly, if one continues on to tmeonopoly union case
(p =1), equation (6) gives

which is thewagerate thatwould be chosen by solvinpe monopolyunion’s
problem given the employer’s labor demand curve (8).

In efficient contracting modelshe wage-employment combination is
on the contract curve. With the objective functions in equatioran@.)2), the
contract curve can be written as

Q?\W %@Q (1-1) _l

This contractcurve is decreasmg fap1, vertlcalfor t=1 and increasindpr t
less than, but sufficiently close to, 1.

The parameter restrictiorisiposed by efficient contractingd= q)

translate intavage-employment combinations tlne samemanner as thi&abor
demand models do. Ithe case of strongly efficientontracting, the union
behaves as if it maximizethe net gain of itsemployed members. This
translates into a union objective function of the form

L(w - x)
which is the same as if the unionisembers wereisk neutral { =1). By
equation (7), this implies that the equilibrium level of employment will be

L= ©

and the negotiated wage will be

11



w=xJ+ p—l;“ . (10)

The employment level in (9) ishat which maximizes quasi rents, while the
negotiated wage in (10) the wagethat guarantees the union @atside wage
plus a share of the quasi rents peworker (quasirents perworker are

-a
XELﬁwhenl is renormalized to 1).
a

In the weakly efficient contracting case, the contractirve is not
vertical. Our functionaforms are sufficiently flexible tohandleboth upward
sloping € < 1) anddownward sloping té1) contract curves. lprevious
empirical test 1, afailure to reject the irrelevance of both the insidge and
the outside wage irthe employment determination equatievas most often
interpreted as support fareakly efficientcontracts. Thisvas becausthe test
was based on dinear approximation to a general functional form, and
significant coefficients on bothinside andoutside wageterms could be
interpreted as rejection of either labor demand or stroefiigient contracts.
The authors did not consider thessibility of a wage employment combination
that was off of both the labor demand and contract curves. In the context of our
model, weak efficiency (via equation (7)) implies

* 0 - Dl-ia
L:%§a+p(l—a)) %E . (11)

and thus themployment level will be a function of bothe outside wage and
the union’s bargainingower. Furthermore, since we dot put constraints on
a andt a priori, the predicted relatiotetween employmerstnd outside wages
and between employmenand bargainingpower are relatively free to vary
more-or-less independently of each ofifer Howeverthe additional structure
allows us to estimat¢he p and q terms directly,and thuswhile we can

accommodate a broachnge of possible contract curves, wean also test

21 See, for example, Brown and Ashenfelter (1986), MaCurdy and Pencavel (1986) or Currie (1991).

o _ oL L oL L@ -1)
Specifically, given equatiofl1), E = —m and 6_p S (C( N p(l—a))T :

Thus even though both derivativese functions ofx, the derivative with respect fo has an extra
degree of freedom due to the presence of

12



directly to see ifthe resource allocation specified the collective bargaining
agreement is on the contract cufve

Since the estimation of (@nd(7) is relatively straightforward, it is
possible to obtain direct estimates tbe bargainingpower ofthe teachers’
union over wagesand employment,p and g respectively,and thereby direct
tests of the variousnodels of collectivebargaining. Ofcourse, one should
approach our results forewarned; aee estimating a structural model, and
although we have tried to incorporate a maximlewel of flexibility in our
functional forms (while keepinghe system of equationsdentified), the
rejection of any particular experimemiay be due to model misspecification as
opposed to inappropriateness of the bargaining model.

V. The Econometric Specification of the Model

Although we could have estimatéuk system of equation®) and (7)
directly, we decided to estimathem in log form, in order toeduce the
nonlinearity of theproblem at least marginally. Aftesome simple algebraic
manipulation and taking logarithms lobth sides of (6and (7), we arrive at
our basic estimating equations (12) and (13) below.

log(w) = log(X) + Iog( p+a(L- P) - loda + f1-a)(1-1))) 12)
%Qﬂodl (1-)(1-a)) -
- qu p+a(l )— Iog(a + Ql—a)(l—r)))

(13)
Here we are presented witlhio prodems. First, since neith@; g nor
% is directly observable, we needdpecifyapproximating functions tallow

us to estimate theivalues as functions of observabtbaracteristics of the
bargaining situation. Secondly, singandq are bargaining power parameters,
whatever functional form we apply must generate predigtedndq’s that lie
between (and 1.Clearly, there are many function@rms one could apply to
the observablecharacteristics of the bargaining situattbatwould ensurehat
this condition is met. In our estimations wsedthe logistic approximating
functions described in (14) and (15) below to impose these constraints.

FESEomo

23 Although the system mageemunderidentified, the restrictions imposed éguation (6),when
estimated as a systemagfuations, allow us to separately identify the contract curve and the bargaining

power parameters
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Note that these specifications allow fdrargainingpower over wages
and employment to vary across school boards in accordance withsbrrable
characteristicgy andzy. It would also bénteresting toallow for unmeasured
school districtspecific heterogeneity somewhere time system of equations.
Unfortunately, the nonlinearity of the functiorfatms renders most projection-
based approaches to controlling for school disspecific effectdnconsistent.
In addition, we are unable to includesat of school districspecificindicator
variables to account for school distrggecific fixed effects becauske short
duration of the panelsed(at most 3yearsperschooldistrict), the construction
of certain variablegcounty specific variables for countiesth only one school
district) and the nonlinearity of tifeanctional forms make such a specification
unidentifiable. Finally, estimating thaodel using aandomeffectsapproach

(additive on%) is unfeasible. One logical approasbuld seem to include a
random effect multiplicative on % and distributed log normaP4, with

distribution Iog(Ei)~N(O,\/1—0(), to control for unobserved

heterogeneity. In multiplyinghis through itwould seemthat wewould be
simply adding a standard normal disturbancélowever, inthis case the
variance of the randomifect is aparameter to be estimateahd it is noftclear
how to operationalize suchrastriction, nor is it cleathatsuch a modelould
necessarily converge were we able to correathplement an estimation
algorithm. Thus thenly manner in which wexploit the panehature of our
data is through the inclusion of nonparametric time effects.

From a reading of the bargaining literature, it is oletar what one
should include in thevectors of covariateszy and z, found in the
approximating functions. For example, as naaddve, Svejnaf1986) uses a
linear function of theunemploymentate, the rate of change in inflation and
several indicator variables corresponding ttee presence of government-

24 Note that the nonlinearity @f andq makes many sorts of randaffects specifications, where the
randomeffect enters in the expression foor g, unjustifiable from anythindgut a technical point of

view. For example, we might suppose randeffects of the formp; = Pj 0; , where© has a

distribution with support between 0 and 1 and sufficient probalilitye to 1 suckhat E(log(ﬁ))

exists. Aside from the obvious difficultiat this is not a mean-zero randeffect, it highlyunlikely
that the heterogeneity in the population of bargaining power parameters would be well described by
such a distribution.
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imposed priceand wage guidelinesand regulations as the determinants of
union power. Inthis paper, uniompower will be specified as a function of the
unemployment rate in theounty inwhich theschool district is located, the
percentage of workers covered by a collectbsrgaining agreement in the
SMSA in whichthe school district locate#P, a measure of the proportion of
individuals in thecounty that voted for arepublican in the lasélectior?®,
whether or not thechool district is &city” school district (as definedelow),
andyear dummies. The expected signs on most of these varialales clear.
Counties withhigher unemployment rates should have unions wdtver
power, higher unioncoverage locally may signifgreater support founion
demands, and counties that are more “republicaay be more concerned with
tax considerationsand promote regulatory environmentthat are less
sympathetic to uniord .

A city schooldistrict in New York State is differenthan most other
school districts in a potentiallynportantway. The millage(school district-
imposed property taxjate thatprevails incity schooldistricts is set by an
elected school board, while in non-city school distritis proposed millage
rate must b&oted on in arannualreferendum. A non-city school district can
alwayssend a budgdhat istoo generous tthe voters to be rejected. gity
school district does not have this option. If the referendum is rejected too often,
the state imposes an “austerity budget” on the school district. pidugles the
school board withithe equivalent of a&rediblethreat poin¥8. Thus itseems
plausiblethat, all else equal, school districthat have annual referendum
voting should have estimates of union bargairpogierthat would appear to
be lowerthan those of teachers’ unions in cities. In faittis institutional
characteristic of bargaining iew York State schools will allow us to address
the commonly voicectriticism (described in sectidha.) of bargainingnodels
as applied to the public sector.

25 Eor school districts not in an SMSA, the state-wide non-SMSA average level of coverage is used.
See Hirsch and Macpherson (1993) for details on how these measures were calculated.

26 Specifically, we considered elections for puldffice at the state anational level inwhich there

was statewide voting for the same candidate (governor, attorney general, senator, and president), and
calculated the difference between the proportion of thethiatewvas Republican in the state overall and

the proportion of the vote that was Republican in the county in quéstiarparticularelection. This

measure is used to account for candidate- and election-specific effects in voting patterns.

27 Historically, in the United States, labor unions have tended to support the Democratic Party over the
Republican Party inmost elections, and likewise Democratic administrations tend to be more
sympathetic to labor concerns than Republican ones (Freeman and (4684ff). Thus wénterpret a
relatively large share of Republicantes as being related to policiget favor employers relative to
unions.

28 Strictly speaking, if a school district is forced to useasterity budget, it musheet the terms of a
previously negotiated teacher contract. However, by cutting the “non-essential” elements of the budget,
such as athletics, extra-curricular activities and supgiaft, by not providing cost-of-living increases

and (tosome extent) byenlarging class sizes, the school district can affect the wages and working
conditions of teachers.
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Finally, since there does not appear to be any consistent way to a priori
distinguish factorghat arelikely to affectbargainingpower over wages from
factors that arelikely to affect bargainingpower over employme P, the
vector of explanatory variablésatwill be used to identifyp andq will be the

same, i.e.z = z,.30

As can beseen from equation (13bove, it is impossible to identify
both g and | separately without imposing arbitrary restrictiongdowever,
characteristics related to a community's preferences for educatmraxes
should be likely to determine bothandl. Thus,g andl will be modeled with
the approximating function

Iog%ﬁ: c'P (16)

In (16), c is a vector of community characteristics likelyaffectthe demand

for educationand distaste for taxeand year dummiesandb is a coefficient
vector. As suggested ithe literature on the demanfbr education, a
community’s demand for educationlikely to be a function ofthe number of
students in the districand expected growth irenrollment, its wealth (as
proxied by the fulvalue of property irthe district), teacher quality (as proxied

by the opportunity wagtat theschool district’s teachexsanexpect orthe job
market) and characteristitisat describethe socio-economic composition of the
community, e.g. percentage of minority students, percentage of students on
welfare, etc. Some of these factors (percentage of students on welfare and
school district wealth inparticular) mightalso be related to preferences
concerning taxes, asould other community-specific characteristics, such as
the strength of the republicante andvariablethat might besubsumednto an
SMSA-specific effect.

VI. Data

The dataused inthis study come fronthree different academigears,
1983-84, 1986-7and 1989-90and six different data sets. We restrict our
attention to allschool boards for which we could locatedlectivebargaining

29 |n New York State school boards can not finance their budgets with debt. Even if this were the
case, we could assume that the mannevhich public education is financed, e.gia increases in the
millage rate or debt issues, does not directly affect the bargaining power of the parties, although it might
enter into the community preferences via an SMSA-specific effect.

We exploit the structure of equatiofi®) and(13) inorder to identifyall of the relevant parameters
of bothd vectors.
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agreement in thdive-year period precedind983, which left us with 597
school districts. Since almosli New York State teachers’ union contracts are
negotiated every two or three years, wechose to examinewages and
employment atthree year intervals in order to ensurdat each wage-
employmentpair we observe corresponds todifferent collectivebargaining
agreement. Thus the final sample consisted of 1491 school distric%);'ears.

The school districtwage used irthis analysis isdefined to be the
averageannual earningérom teaching in aschooldistrict, according to the
collective agreement, divided by 4% The averageannual earnings are
divided by 40 in order to account féne fact that atypical New York State
teacher is required to work 2@@ys a yearand thus thigives a measure of
weekly contractual earnings. Thus tbpportunity wagey, and thenegotiated
wage,w, calculated in thisnanner arecomparable in terms of timecale3 .
The contractualwage information, in addition to the average age, mean
educational attainmeraind proportion of the teachingtaff that isfemale in a
school districtcome fromthe New York State Department of Education’s
Personnel Master File. The Personnel Master Rds a great deal of
information from the personnel records af New York State public school
teachers starting in 1977 and continuing to the present.

The informationaboutthe non-financial characteristics ofsahool
district comes fromthe New York State Department of EducationBasic
Educational data set. The variables drawn frthis data set include:
enrollment in theschool district, a measure of thexpectedchange in
enrollmeng4, percentage of minority students in tisehool district and
percentage of children amelfare inthe schooldistrict. The informatiorabout
the wealth of aschool district(the full value of property per pupignd the
information about whether arot theschool district is acity schooldistrict

31 we use an unbalanced panel of school districts and sughfadsteprocesghat determinesissing
data yeardor a given school district is independent of the wage and employment determination
processes.

32 Since the composition of the teaching staff may be a chaitable of theschool districttaking the

average annualage of teachers in a school district@s negotiatedvage leaves us open to the
possibility that the composition of teaching staff might be strategically manipulated by the school board.
However, sinceour alternativevage measure also accounts for the composition of the workforce, the
problem becomes less seriouSurthermore, since we only model negotiations over a single "wage",
since the employment level times this wage is interpreted astéttevage bill, andsince we do not

impose constant returns to scale a priori, the correct measure for the "wage" is an average compensation
cost measure, averaged over total teacher employment.

33 Opportunity wages were also calculated on a weekly basis.

EnroIImentt - Enrollmentt)
34 . . . ) +3
Future change in enroliment in year t is defined tobe:

(Enrollmentt)
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comes fromthe New York State school districtinancial files. Thecounty
unemployment ratend proportion of theRepublican vote in a coungomes

from the New YorkState Statistical Year BookFinally, the unioncoverage

data was kindly provided by Barry Hirsch and corresponds to the data presented
in Hirsch and Macpherson (1993). Their calculationshased on information
found in the Current Population Survey.

The opportunity wagex] is calculated using &vo-step proce§s5. In
the first stage an earnings equation is estimated usindgrdata cross-section
of working adults found irthe NBERs outgoingrotation group subsample of
the Current PopulatioBurvey. The log of usualveekly earnings is estimated
to be a function of sex, age, age squared, educational attar Phertether or
not the individuallives in an SMSAand aset of year indicatord/ In the
second stage, the log of the opportunigge is imputed byaking theaverage
levels of the explanatory variable®r teachers in each school district and
multiplying them by the estimated coefficients from the first-stage.

Descriptive statistics foall of the variables used ithe estimation of
the bargaining and the educational services models appear in Table 1.

VIl. Results

We estimated the structurahodels in equations (12and (13)
according to several methods. dh cases we added normally-distributecd.
additive errors to equations (12nd (13), allowing for cross-equation
covariance in the additive errors. We estimate d&em of equations by
nonlinear least squares under several maintained hypotheses. In addition to the
unconstrained specification described in section V, we estinthtedystem
imposing g=0 (the maintainedhypothesis corresponding to labor demand
models) and imposing &, =& ,, thereby imposingp=q (the maintained
hypothesis corresponding to efficient contracting models). For each of these

35 |n addition to ouderived opportunity wage, we also used the average wage in the coutighin

the school district was located and the average wagal iather school districts in the county as
alternative measures of the opportunity wage. In the vast majority of sisesijraimodels using the
county-average ex-district teacher wage did not converge, while those using the average county wage
yielded results very similar to those presented below.

36 Educational attainment is measured asteof indicatowvariables corresponding to varyidggrees
of attainment; that is primary school, more than prinsatyoolbut lessthan high school, high school,
more than high schodiut lessthan 4-year college, 4-year college, more than 4-year cdilegess
than masters, and masters and beyond.

37 The results of this earnings equation piresented in appendix B. These models were estimated
with and without corrections for self-selectiorThe results presentdatlow use the selection bias-
corrected alternative wages.
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maintainedhypotheses, we also constraingg unionmembers to be risk
neutral {=1). Thus, ifp is estimated to be equal W (in either the
unconstrained or thp=q case)this impliesthat theefficient contract will be
strongly efficient.

To give a point of reference, we first present a series of estimates of a
linear approximationmodel for employment determination. Theswdels
include the inside wage, the outside e@nd all of the regressors appearing
inthe Z,, Z, andc vectors and three different measures ofahside wage by

OLS. We also estimate the linear model instrumerfonghe insidewage. We
then present ouestimates of theystem of equationgl2) and (13) with the
various parameter restrictions. \Weow what these estimates imply for the
average levels dfargainingpower over wageandemploymentand construct
several tests ofhe hypotheses suggested tye labor demandnd efficient
contracting models. Wihendiscuss brieflythe interpretation of the estimated

parameters of th%(— function.

VIIL.A. Linear Approximation Results

For the sake of comparison with existing approaches to modeling
public sectorbargaining and withour estimates of the structural models, we
estimated a series tihear employment determination models. These results
can be interpreted as first-order approximations to a gemenaloyment
determination modednd arepresented in table 2. The firstspecifications
represent ordinary least squares estimates of the relagioveen negotiated
wages, outside wagesdemployment. They differ only itheir definition of
outside wages: computed basedtba human capitainodel described at the
end of section IV (OLS1), measuredthe averagevage inthe county (OLS2)
or measured, as suggested by Currie (1991) as the awvesgganotherschool
districts in the sameounty (OLS3). Inthe fourth specification (IV) we
instrumented the current negotiatedge with the previous negotiatesvage
and ayear effectindicator. Although this approach required us to eliminate all
school districts withonly one observation for lack of a previously negotiated
wage, as well athe firstobservation fromevery schootlistrict with morethan
one observation (forthe same reasons), it is consistent with the idea
(presupposed ithe efficient contracting modethatemploymentand earnings
are simultaneously determined.

38 For comparison purposes, we estimate the OLS specification with three different measures of the
outside wage: our human capitafression predicted wage, the average wage in the countyiah

the school district is located, and the average wage in all other school districts in the county (the measure
used by Currie (1991)).
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A naive interpretation of the results of such models is the following. If
labor demand modekre appropriate, theutside wage should hesignificant
in theemployment determination decision, siratkof the relevant information
is already contained in the insideage. Furthermoreghe labor demanchodel
implies that, under normatircumstances, the relatidretweeninside wages
andemployment should be negative. @ other hand, thstrongly efficient
contracting model as defined by Brownd Ashenfelter (1986) suggestisat
employment is fixed based ¢ine outside wagealone,and thus the insideage
should be insignificant in these regressions. It also suggleats under
standard assumptions, the relatlmiween employmerand theoutside wage
should be negative. Both of thremaining alternativegweakly efficient
contracting and Manning’s‘inefficient contracting”) are more flexible
characterizations, in thalhey make no griori predictionsabout covariances
between observables.One distinction isthat weakly efficient contracting
supposeghat thewage-employmenpair is nonetheless on an (unobservable)
contract curvethat could theoretically be derived if one knetlve correct
objectivefunctions ofthat bargaining partieslnefficient contracting, on the
other handjmpliesthat thenegotiated agreement can foend somewhere off
the contracturve determined bthe two parties’ objectivefunctions, but since
this is a measure zeset in wage-employment space for mostmalobjective
functions, this characterization has littlempirically testable content.
Neverthelesspeither thewveakly efficient orinefficient contracting approach to
modeling collectivebargaining impliegestable restrictions otine coefficients
on inside wages or outside wages in lemear employment determination
equation.

The results in table 2re consistent with neither labor demand nor
strongly efficient contracting models. lall four specifications we find a
significantpositiverelation betweenthe log of the insidevageand thelog of
employment. This isonly possibleundersome form of collectivébargaining
other than labor demand or strongfficiency. Furthermore, although the
outside wage enters significaantdnegative (as necessary &irongefficiency)
in OLS specifications &nd 3, the relation is insignificamthen one uses a
human capital approach to measuriogtside wagesand the relation is
positive and insignificantonce weinstrument the insidevage. These results
suggestthat themost appropriate model farollective bargaining inpublic
schools in NewYork is eitherweakly efficientcontracting with an upward-
sloping contracting curve or inefficient contracting. In any case, in our
structural estimates, we should nexpect to estimate=0 (labor demand
models) omp=qg andt=1 (strongly efficient contracting models).

Several othecoefficients in these regressioase suggestive for what
we should expect irthe structural modelsand are consistent with our
expectations. For examplejty is always positiveand significant. This
suggestshat thefear expressedarlier, namelythat public sector unionmight
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appear strongethan their private sector equivalents, is at least somewhat
justified. Those school districts in whicthe budget is subjected to a
referendum vote (the non-city school districts) have significantlyower
employment levelghan city schooldistricts. Note that thiseffect is present
even when one controls for whetherrast theschool district is located in an
SMSA.

Interestingly, the republican vote is also consistently positive, although
significantonly in the instrumental variables specificatiomhis suggestghat
more republican school districtend to prefethigheremployment levels. Of
course, given the reduced-form nature of the models being estimated, we cannot
directly draw conclusions about the implications of being in a repubdidaool
district for bargainingpower or for community preferences, sintte two
effects are confounded in a singleoefficient in the linear approximation
approach. Howevethis mightsuggesthat there is @ositiverelationbetween
the republicanvote and union bargainingpower over employmenthat is
sufficiently strong to overwhelnthe expected negativeelation between the
republican vote and community distaste for taxes.

Finally, thecounty unemploymemate enters negativend significant
in the OLS models(and significant at the 90 percdetsel in the IV model).
Union coveragehas no significanieffect, while larger school districts (as
measured both by enrollmeand the number a$chools) have more teachers
(as expectedand school districts with more minority studertend to have
fewer teachers.

VII.B. Estimates from the Structural Models

The nonlinearOLS estimates ofhe parameters from equations (12)
and (13) appear in Table 3. Results frahree different specifications of the
modelare presented. In the firspecification, we forced to be equal to zero.
This is equivalent to imposing a labor demanddel onthe data. If the
estimated is not significantly different from one, we have thenopolyunion
model, otherwise we havihe “right to manage” model. Iboth of these
modelsthe union has no bargainimgpwer over employment. Ithe second
specification we constrainethe coefficients onthe vectors that determine

bargainingpower of wagesndemployment to béhe same(6l = 62), which

corresponds to thease wherg¢he union’spower over wageand employment
are equal, or theefficient contracting framework. Finally, in ouhird
specification we allowall coefficients inthe d vectors to vary freelythus
allowing the union differential bargainirgpwer over wageand employment.
Under thisspecification,all of the other bargainingnodelscan bereduced to
constraints of the estimated parameteasid these hypothesesan be
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econometrically tested.Each of these threspecifications is estimated both
with andwithout the constraint=1, i.e. that thenembers othe union are risk
neutral (orthat any efficient contract will be strongly efficient). Table 4
presents the meand standardeviation ovethe pooled sample ahe values
of p andqg implied by each of the three specifications.

There are many interestiragpects tdhe results. First, as omsight
expect, convergence was maepid when wamposedthe t=1 constraint (at
most 7 iterationsYhan when we allowed to be free (between 38nd 47
iterations).  Although the results are dramatically differeetween the
specifications where we constragg0 and thespecifications withp=q and p
andq free, the imposition of the various constraidteesnot seem to have a
dramatic impact on the explanatgopwer ofthe model. In particularven
though themodels estimatedinder the assumptiop=g are closer to the
unconstrained modethanthose estimated under the assumptjefl, theq=0
explain the data marginally better.

In the cases where the point estimateisfclose to 1 andq free and
g=0), the imposition of this constraimoesnot have much impact on the
results. On the othdmand, in themodel wherethis constraintbearssome
theoretical weight g=q), the point estimate is significantly different from 1,
and imposing strongly efficient contracting (i.e. impositegl) changes the
results fairly dramatically. Althougthe point estimate dfis positive inthe p
and(q free specification , suggesting an downward-sloping contract ¢seee
section 1V), a value of lessthan, but closeto, 1 is certainly within a 95%
confidenceinterval. Still, for the efficient contract [f=q) results,t<1 is far
outside a 95% confidence band. Rec¢hit the linear approximatioresults
suggestedhat, if anefficient contracting frameworwasappropriate, iwvould
be necessary to have a positiredation betweenthe negotiatedvage and
employment levelsand thereby and upward-sloping contract curve. Our
estimates of providethe first indiceghat perhap&fficient contracting is not
the appropriatdramework for modeling collectivdargaining inNew York
State public schools.

With respect to the determinants of bargaining power, we find much of
what is expected in the least constrained specification (columarglq free,t
free). Ahigherlevel of unemploymenhas asignificantly negative impact on
the bargainingpower ofthe union, bothover wagesand employment. This
could be proxying for generagconomic conditions itthe county, or could be
the result of anothezommonly citednechanism, namely the id#aat alooser
labor market (more unemployment) medhat strikingworkerscan bemore
easily replaced, therebgducing their bargainingowe 9. We also findhat

39 Since teacher certification requiremerdse quite loose in New Yrk State, certification
considerations are not likely to have much impact on the ease of replacement of striking teachers.

22



a higher rate of uniorcoverage increasethe union’s bargainingpower,
although thiseffect isnot significantfor bargainingpower over wagesand is
only significant at the 10%evel for bargainingpower over employment. It
should be noted, howeveahat whenever coverage isgnificant in the other
specifications, it has a positive impact on bargaining power.

The coefficient corresponding twhether a school district is @ity
school district is positiveand statistically significant in thep and gq free
specifications fobargainingpower over employment. has an insignificant
impact on the bargainingower over wages ithe unrestrictecgpecifications,
although its impact is significant apositive inthe p=q, t=1 specification and
is (surprisingly) negative in thg=0 specifications. These resudire consistent
in that, given the downward-sloping labor demasutve suggested by (1) and
the estimate@<1, a negativecoefficient impliesthat anon-city school board
has more bargainingpower, and thusgets a higher wage and a lower
employment level. The unrestricted resulismply that non-city school boards
have lower employment levels and (insignificantly) higher wage rates.

This result is consistent with the iddmat the institutional constraint
of referendum voting imposes a credilteeat point on thechool board, at
least insofar as concerns staffing levels. flther investigate thipossibility,
we analyzed theity and non-city schools separately (resutist shown). We
find that whereas most of thexpected results hold fahe non-cityschools
(where thethreat point is solid)some unexpected resuéise found forthe city
school sample. For example, we find a statistically significant negeftieet
of contract coverage obargainingpower over wages (-0.02@ith standard
error 0.012) and no effect at all for unemployment on the bargaining fower
0.56 in thep approximating equatiomnd t=-1.19 in theq approximating
equation). This is further evidence that the presence of a firm threat point is an
important prerequisite to applying most contracting models.

We also find that when a school district is located in anthegdends
to voterepublican more oftethan thestatewide averagehe teachers’ union
has less bargaining power over wagesand more bargainingpower over
employment. This result holds, with varyingegrees of significance, for all
specifications of structural model we estimated. Nio# the resultoncerning
bargainingpower over employment is consistevith our linear approximation
results.

Finally, we find that unionpower over wagesnd employment is
significantly greater in 1986 relative to 1983 in almasspecifications, while
it is significantly greater over employment inthe least constrained
specifications in 198%han in1983. The 1989 results concerning bargaining
power over wages are less clear, except that igt@especifications the unions
seem to have beestrongerthan in 1983. These results seem more-or-less
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consistent with fluctuations in theeonomy of Newyork State during this time
period.

VII.C. Implications for Bargaining Power and Bargaining Models

Our results concerning the point estimate of the p=q model and
the fact that certaincovariates (such as city/non-cithe proportion of the
republicanvote and the1989 indicator variablegffect bargainingpower of
wagesand employment in opposite directions the least constraineshodels
suggestdhat theefficient contracting modelsiay not be the most appropriate
for collectivebargaining inNew York State public schoolsThe fact that the
results in theg=0 specificatiorare, in general, significantly differefrom the
results forbargainingpower over wages itthe corresponding and q free
specifications suggests that labor demand models may not be appropriate either.
In this section, we investigate these alternatives notysely using the results
from the twop andq free models.

As a first approach, we test ftire equivalence othe elements 05l
and O,. A chi-square test (6 degrees of freedom) gi\)@%(G) =28210

whent is freeand )(2(6)2 38417 whent is constraint to be equal to 1.

This suggestghat thefitted values ofp and g might not be identical. As
Manningnotes, wherp is different fromqg, unions andchool districtsare not
engaging in Paretefficient contracting, sincéhe resulting agreement lies off
of the contract curve.

In order todevelop a sense ofhat the results in table ignply about
the levels of union bargainingpower over wagesind employment, table 4
contains the means and standard deviations of fitted valyesnafq, averaged
over the populationand evaluated under the differespecifications of the
modeft0. Here we sethat, onaverage, imposing thiel constraindoes not
seem to change the fitted valuepafr q very much. Still, there are differences
in the average values pfandq according to thenodel estimated, witthe p=q
model generatinghe smallest average fittedilues forp and theg=0 model
generating the largest. It should also be ndtet bargainingpower over
employment, when estimated separatelglvgays estimated to begher than
bargainingpower over wages. laddition, it is interesting to notthat the
estimates of bargainingower over wageare all within 2 standardeviations

40 The values op andq are calculated aspecified in equationél4) and (15). These results are
useful for developing intuition, whereas in the next paragraph we corettuethypothesis tests of the
various models.
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of 0.5%1, and are farther than 2 standafeviations from 0. This suggests
that, althoughteachers are not paid their marginal product, tltees not
appear to beevidencethat unionshave complete control oveheir school
boards.

The mean estimateg under theg=0 specifications strongly suggests
that thehypothesis of a monopolynion model (which impliesp =1) should

be rejected.This is furthemreinforced by the unrestrictexpecifications, where
the mean estimategl is, in both cases, motban 6 standardeviationsaway
from zero. This impliesthat both sorts of labor demand modghonopoly
union and right to manage) are inappropriate inctme of teachdvargaining
in New York State. On the othehand, in theunrestricted models the
difference betweethe mearp andq is smallerthan thesum of the population
standard deviations, suggestitiat they might not, in reality, besignificantly
different from each other. We neddywever, to be careful whenterpreting
results based on averages ot population, since Manningtheory about
contractefficiency concerns equivalence pfandq at a bargaining unievel,
and not over the population as a whole.

Note that comparison of the mean fitteealues ofp and q in the
unrestricted case suggesitait although weejectedthe very strong hypothesis

that &, =9 ,, we maynot be able to rejethe hypothesighat p = (. Given

that this is a structurahodeland thatrejection of efficient contractingould
arise because of misspecified objectifenctions even ifthis was the true
bargaining framework, ongould like to see forwhat share of thechool
districts in our sample would we be able (or unable) to reject the hypaihassis
implies efficient contracting. To answetis question, weonstructed tests of
the efficient contracting hypothesisp=(, as well asthe hypothesis

underlying the labor demandodels (q = O), at theschool district level. We

first calculated the fittedalues ofp andq and thevariance-covarianceatrix
of p and g for each schooMistrict, evaluated at the medeavels of the
exogenous variables schadistrict by school districend makinguse of the
variance-covariancematrix of the model parameters estimated in the
unrestricted specificatiof@. Using this information, we firstested the
hypothesi€] = 0. These results ashown in panel A of table 5. Clearlyis

approach to modelingollective bargaining is inappropriate to thease of
school teachers. In fadhe lowestt-statistic forthe entire sample is 3.858
whent is unconstrained and 5.28%hent=1, and thus we arable to reject the
labor demand models faveryone of theschool districts in our sample at the

41 Svejnar(1986)failed to reject the hypothesis that union bargaining poweregaal to 0.5 in his
private sector data set as well.

We applied the delta method to get a consistent estimator of the variance-covariance matrix of the
estimate andq.
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99 percent confidence level. It seems unlikely, even gitaerpossibility of
misspecification of theobjectives,that we would find such a resounding
rejection of labor demand modelstiifey were in facthe appropriatevay to
model collective bargaining in New York State public schools.

We next examined the relatidretweenthe estimategh andq values
on a school district by school district basis. These results ciube in panel
B of table 5. First o&ll, we foundthat thecorrelation coefficienbetween the
fitted p andq values wa$.620 whert is unconstrained and 0.68fhent=1.
Given that there were some coefficientghe p andq approximating equations
were of oppositesign, the lack of a highedegree of correlation is not
surprising. Furthermore, when wigectly testedhe hypothesighat p= q,

we were able to rejethis hypothesis for 82.6% percenttbie school boards in

our sample at the 95 percdevel whent is freelyestimated, 86.4% whear1.

By reducing the confidence interval to 90 percent we were only able to reject an
additional 0.2% (0.7%) of thechool boards. These resudte not particularly
encouraging for efficient contracting models. Althougby may be due to
misspecification of thebjective functions in equations (1and (2), itseems
unlikely that, given theelatively generabbjectivefunctions chosen, we should
rejectthe necessary condition for efficiembntracting models so often if the
resource allocation generated by collectiaggaining agreements kew York

State public schools was, in fact, Pareto efficient.

VII.D. Other Results from the Structural Models
The empirical results concerningcommunity demands for
education/distaste for taxes. IOQ%% appear to be consistent with results

found elsewhere ithe literature. For example, wealth&ehool districts and
school districts withlarger enrollments appear to demand more educational
services, regardless tife assumptionthatone makes on th@anner inwhich
bargaining is carried out. Furthermore, atgb independent of tHg/potheses
maintained during the estimation, we fitttht communities appear to demand
more education in school districts in which teachers hégteeroutside wages.
This suggestghat we areindeed capturingsgome measure diuman capital
with our outsidewage measureand thatteachers who have characteristics
highly valued bythe job market also tend to be highly valued by taxpayers of
their employing school districts. We find no significaetation, regardless of
estimation methodbetweenthe share of students omelfare, the share of
minority students or the location in &MSA on community preferences for
educational services or taxeSimilar results concerning the demand for
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teachers have been found elsewheréhinliteraturé3, so this resultmay be
unrelated to our particular estimationethodology. There could be many
offsetting explanations for these non-resulis¢luding different taxation
schemes in areas where single-family housing is predominant or direct
transfers from the state or federal governmentsseébool boards with
disproportionate shares of non-white or welfare-dependent students.

One surprising result ihat school districtehat expect future growth
appear to valueurrent educationabervices significantly lesshan school
districts that will be experiencing zero or negative enrollment growth. This
coefficient is significant in general at the 90%vel, regardless of the
estimation method. Since future enroliment in pubtibools is fairlyeasy to
predict by looking at current enrollment, the existispck of preschool
children and number of finishinigigh school students, it is unlikelghat this
result is due tdrrational expectations. Since future enrollment growth was
positive on average ovéhe 3 sample/ears, one interpretation tfis result
might be that the enrollmemrowth was unevenly distributed across school
districts, with theschool districtswhose residents dislike taxes theost
experiencing theastest growth. Another potential interpretatioright be
based orthe ideathat school boards optimize dynamicaliynder perceived
fixed budget constrairté, and thus the anticipation of spending in fineire
(tied to enroliment growth) might be offset by a reduction in current spending.

Finally, it seems interesting that although unions in more “republican”
school districts havéiigher bargainingpower over employment, community
preferences for taxeare asexpected. Undeall of the sets ofmaintained
hypotheses (except=q, t=1), the share of the republicaote above the

statewide average is significantly negatively relatedﬁoat the 90%evel at

worst, i.e. more republicaschool districts like taxes less. Apparently, the
negative relation between the republican \astd community preferences is not
large enough twffset the positive relation betweenthe republicanvote and
bargainingpower over employment ithe linear approximation results. Still,
our results seem consistent witlhe stereotypethat more republican
communities seem to dislike school taxes significantly mben theirless
republican counterparts.

The estimate of returns to scale in educat&rig safely inthe bounds
necessary to obtain anterior solution to the theoretical modelnd does
appear to be fairly robust the specification othe model. Using the estimate
of a it is possible to calculatéhe elasticity of employment with respect to

43 See, for example, Bergstrom et. al (1982).

44 \We have taken a static approach to modeling the collective bargaining, and thus this explanation is
not perfectly consistent with our modeling strategy.
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enrollment andchool district wealth (as measuredthy full value of property
1

per pupil). This isdone by multiplying the estimatezbefficient byl—,
—a

wherea is the estimate . For the least restrictezhse g, q andt free), the
estimated elasticities of employment with respect to enrollimedivealth are
0.900 and 0.048=spectivelyThe estimate@mployment elasticity with respect
to enrollment is not far frorthat found in Currie (1991) whose estimates are
around 0.7. This similarity in thelasticity estimates is reassuring,thmat it
indicatesthatour structural approach to tleeonometric modeling, in addition
to allowing us to analyze more interesting aspecti®model estimatedjoes
not yield basic results outside the bounds of previous research.

VIIl. Measurement of Educational Services Provided

As mentioned in section II, using expenditures per pupil as the
measure of educational services provided to a communitynogpe correct
becausehe level of employmenandwage in a schodlistrict areoutcomes of
the bargainingrocess betweethe union and thechooldistrict. To examine
how serious a problerthis might pose to studieshat attempt tomodel a
community’s demand for education, wan asimple test based dwo different
measures of expenditure per pﬂ il The first is theobservedteacher

Lw
expenditures in a school distrigér pupil Eié The second is the
Enrollmen

“true value” of teacher services the district per pupil, i.e. expenditures on

Lx
teachers lesthe rent captured by thteachers’ uniongié. The
Enrollmen

two measures have a simple correlation of 0.905. This is not surpiisien,
the significance of theoutside wage inthe community preference
approximating function described in section VII.c. abolkewever,one should
still bewary, sincehis highcorrelationdoesnot imply that thesize of therent
captured is uncorrelated with other covariates that may be of interest.

In table 6, estimates frotwo specifications of a “typicaléducational
demand function are presented using the uncorrectddorrected measures of
educational servicgzer pupil. While thechoice ofthe measure of expenditure
per pupildoesnot causethe signs ofcoefficients tochange, itdoes have a
significanteffect onthe estimated magnitude of theefficients. For example,

45 Our measure of expenditure per pupil is not directly comparable with that Elsedhere in the
literature, in that we usenly teaching expenditure per pupil and not the total expenditure per pupil as
our measure However, the results obtainege still meaningfulsince teaching expendituresake up

the largest component of educational expenditures.
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moving from model 3 to model 4 we st estimated wealtblasticity fall by
0.023, or roughly 25 percent. The proportion of minority studant$ the
proportion of students on welfare, which seem to have a significant impact on
educational servicesendered, areshown to be not significant when one
removes the rent-capture component from teacher wages. Furtherpindgke
where the log of uncorrected measuressd it appearthat changes in future
enrollment have areffect on current expenditures. When tleorrected
measure is used, ombserves naignificanteffect. Thus, itseems cleathat
one should account fothe endogenousnature of teacher salaries when
measuring expenditures per pupil. The failure to dmag yield misleading
estimates of education demand function parameters.

IX. Conclusion

In this paper, waleveloped a model afequential bargainingver
wagesand employment inthe public sector. This model yieldedstructural
employmentand wage equationshat were then estimated using data from a
sample ofNew York State teachers’ unions. Weere able to estimatenion
bargainingpower over wageandemploymentunder the constraints skveral
theoretical paradigmand in arelatively unconstrainedgnanner. Estimated
union bargainingpower varieswith the bargainingnodel appliedmonopoly
union/right to managesfficient contracting or inefficient contractinghdwith
the assumptions maddoutrisk preferences, but in the least constraioase
we estimate an average bargainpmver over wages airound 0.53 and an
average bargainingower over employment @fround 0.71. The results of our
structural model suggeshat New York State’s teachers’ uniorend school
districts do not engage monopolyunion or right to managgtyle bargaining,
nor doesthe vastmajority ofthem engage in any sort efficient contracting.
These results are confirmed by a serielinefar approximations, whickuggest
that the outcomes of collective bargaining agreements in New York State public
schoolsare indeed Pareto inefficient. Finally, we fititht one shouldworry
about the solidity of the employer’'sthreat point when modelingollective
bargaining in theublic sector, as unions operatingsichool boardshat have
to put theirbudgets up for a referendunote bythe community tend to have
significantly lower bargaining power than their counterparts in which the
budget is implemented without being subject to public approval.

Even contingent on the standarchveats aboutthe risks of
misspecification error in structural modeling, the resultshisf papershould
not beviewed asbeing limited to a bargaining context. In faittis paper has
much tooffer thoseinterested in thdactors affecting a community’s demand
for education. As notedbovethelevel of wagesand employment of teachers
in a school district is not somethitigat isdetermined in a competitivearket,
but rather as theoutcome of abargainingprocess. In order t@orrectly
measure thdevel of educational services a school district consumes, it is
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essential to account fahe fact that wagesand employmentare endogenous.
Our estimation methodffers amanner in which to approach thgoblem,
which is central to much of the research in the economics of education.
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Table 1
Descriptive Statistics

Variable Mean Std.
Dev.
Wage (w) 710.608 159.113
Outside Wage (x) 446.212 82.896
Number of Teachers (L) 155.230 196.153
City School District 0.078 0.269
Relative Proportion of Vote Republican in County 8.11e-4 0.058
Percentage of Workers Covered by Collective  26.691 6.121
Agreement in Regidn
County Unemployment Rdte 6.903 2.546
Current Enrollment 2357.50 3204.80
Proportional Change in Enrollment in District 0.136 6.956
Full Value of Property per Pupil 168.209 229.741
Percentage of Students on Welfare 14.226 10.876
Number of Schools in District 4.206 4.953
Percentage of Non-white Students in District 5.516 12.829
School District in an SMSA 0.388 0.487
Percentage Average Daily Attendance 67.270 2.519
Observation from 1983 0.310 0.463
Observation from 1986 0.353 0.478
Observation from 1989 0.337 0.473

a: In the estimations, this variable is measured in ternmdewftions from
overall means. Thealue presented here tise mean of th@ooleddatafrom

which the deviations were calculated.

Notes: All monetary variables are in 1982 dollars. Thewere 1491

observations.

33



Table 2
Linear Employment Determination Model Results
(Standard Errors in Parentheses)

Variable oLs? oLs? oLS3 Ive
Intercept -4.056 -4.321 -3.414 -3.275
(2.073) (0.762) (0.807) (0.310)
Inside Wagew) 0.668 0.668 0.924 0.277
(0.090) (0.082) (0.108)  (0.038)
Outside Wagex) -0.198 -0.173 -0.514 0.042
(0.181) (0.072) (0.126)  (0.046)
City® 0.103 0.102 0.086 0.049
(0.039) (0.039) (0.039) (0.017)
Prop. 0.304 0.275 0.173 0.171
Republicafi (0.183) (0.183) (0.186)  (0.081)
Union Coveragé  8.91e-4 4.25e-4  1.03e-3 7.87e-4
(2.08e-3) (2.08e-3) (2.07e-3) (8.66e-4)
Unemployment -0.024 -0.028 -0.028  -4.24e-3
Rate€ (0.006) (0.006) (0.006) (2.54e-3)
Log(Enrollment) 0.811 0.811 0.798 0.859
(0.015) (0.015) (0.015)  (0.006)
Change in -1.80e-3 -1.53e-3 -1.36e-3 7.17e-4
Enrollment (1.23e-3) (1.22e-3) (1.22e-3) (5.16e-4)
Log(Full Value of 0.011 0.012 0.015 0.015
Property) (0.011) (0.011) (0.011)  (0.004)
Pct. Welfare -1.35e-4 -6.00e-5 -4.06e-4 -6.70e-4
(1.04e-3) (1.03e-3) (1.03e-3) (4.40e-4)
Number of 0.013 0.013 0.013 6.41e-3
Schools (0.003) (0.003) (0.003) (1.15e-3)
Pct. Non-white -2.41e-3  -2.18e-3 -1.38e-3 1.0l1e-3
(9.16e-4) (9.14e-4) (9.35e-4) (4.00e-4)
Average Daily -5.85e-3 -4.87e-3  -6.85e-3 -5.25e-3
Attendance (5.81e-3) (5.82e-3) (5.79e-3) (2.38e-3)
SMSA -0.069 -0.106 -0.069 -0.036
(0.050) (0.029) (0.031) (0.014)
1986 0.077 0.068 0.095
(0.038) (0.038) (0.038)
1989 0.076 0.027 0.078
(0.057) (0.049) (0.049)
Number of 1748 1748 1746 1062
Observations
R? 0.874 0.875 0.875 0.984
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a: Theoutside wage used this regressiomwas estimatedsingschool district-
specific work forcecharacteristicsand the coefficients from apreliminary
selection-corrected human capital regression (see section V for details).

b: The outside wage used in this regression is the county-wide average wage.

c: The outside wage used ithis regression is the measuwsed inCurrie
(1991), namely the averageage acrossll otherschool districts inthe same
county. There were two counties containing only one school district.

d: The wage isinstrumented using the laggedage and ayear indicator.
Information on the laggeevage wasmissing the firstobservation for each
schooldistrict, and thughese observations weediminated from the sample.
The outside wage used ithis regressionwas estimatedising school district-
specific work forcecharacteristicsand the coefficients from apreliminary
selection-corrected human capital regression (see section V for details).

e: To facilitate interpretation of the results, this variable is included in the
regression as the deviation from its statewide mean.
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Table 3

Results from Estimating the Simultaneous Equations Structural Models
(Equations (8) and (9), Standard Errors in Parentheses)

Variable Model 1(0 =0) ModelZ2(p=¢) Model 3(p # Q)
=1 t free =1 t free =1 t free
City” (p) -0.249 -0.260 0.216 -.022 .025 -.001
(0.070) (0.100) (.067) (.020) (.063) (.040)
Prop. -2.64 -2.27  -0.755 -.202 -.871 -.603
Republicaﬁ(p) (0.435) (0.843) (.319) (.160) (.321) (-333)
Union -0.002 -0.001 0.008 -4.34e-4 .008 .005
Coverag&(p) (0.004) (0.005) (.004) (5.33e-4) (.004) (.003)
Unemployment 0.067 0.072 -0.061 .005 -.054 -.038
Raté (p) (0.012) (0.023) (.008) (.004) (.008) (.017)
1.06 1.14 0.517 .069 .523 .338
1986
(p) (0.109) (0.348) (.063) (.050) (.064) (.150)
1989 (p) 0.425 0.470 -0.045 0.007 -0.031 -0.017
(0.094) (0.143) (0.069) (0.012) (0.067) (0.048)
City® (q) - - 0.216 -0.022 0.551 0.539
(0.067)  (0.020) (0.225) (0.238)
Prop. - - -0.755 -0.202 3.61 5.20
Republicaf (q) (0.319) (0.160) (1.89) (2.34)
Union - - 0.008  -4.34e-4 0.026 0.026
Coverag&(q) (0.004) (5.33e-4) (0.013) (0.014)
Unemployment - - -0.061 0.005 -0.200 -0.223
Rate (q) (0.008)  (0.004) (0.029) (0.039)
- - 0.517 0.069 1.57 1.43
1986
(q) (0.063) (0.050) (0.429) (0.408)
- - -0.045 0.007 1.73 1.66
1989
(q) (0.069) (0.012) (0.521) (0.485)
Union preferences 1 0.932 1 6.29 1 2.11
) (0.508) (1.88) (1.12)
Returns to Scale  0.516 0.514  0.480 0.742 0.480 0.559
(G ) (0.006) (0.033) (0.005) (0.054) (0.005) (0.072)
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Variable Model 1(q = 0) Model 2 (p = Q) Model 3(p * Q)
t=1 t free t=1 t free t=1 t free
y -0.693 -0.699 -1.09 -0.393 -1.06 -0.852
Intercept A (0.568) (0.572) (0.616) (0.341) (0.610) (0.556)
y 0.252 -0.248 0.109 -0.157 -0.443 -0.535
Prop. Republic A (0.117) (0.119) (0.112) (0.073) (0.236) (0.218)
y 0.436 0.438 0.475 0.233 0.468 0.398
Log(Enroliment) A (0.009) (0.031) (0.009) (0.049) (0.009) (0.065)
y -1.49e-3  -1.50e-3 -1.45e-3  -7.73e-4  -1.66e-3  -1.44e-3
Change in Enrollmen A (8.17e-4) (8.27e-4) (8.87e-4) (4.66e-4) (8.84e-4) (7.8le-4)
Log(Full Value of Property) 0.024 0.024 0.028 0.013 0.025 0.021
y (0.006) (0.006) (0.006) (0.004) (0.006) (0.006)
A
y -3.28e-4  -3.25e-4  -4.76e-4  -1.74e-4 -3.96e-4 -3.34e-4
Pct. Welfare A (5.47e-4) (5.52e-4) (5.87e-4) (3.0le-4) (6.04e-4) (5.18e-4)
y -1.80e-4  -1.82e-4 1.91e-4 -1.33e-4  -3.03e-4 -2.64e-4
Pct. Non-white A (4.63e-4) (4.66e-4) (5.00e-4) (2.49e-4) (5.06e-4) (4.33e-4)
y 1.10 1.10 1.09 1.06 1.10 1.09
log(Outside wage A (0.098) (0.098) (0.106) (0.053) (0.106) (0.091)
y -0.020 -0.020 -5.58e-4 -0.011 -0.024 -0.021
SMSA A (0.029) (0.029) (3.13e-2)  (0.016) (0.032) (0.028)
y 0.208 0.211 0.095 0.115 -0.066 -0.023
1986 A (0.015) (0.015) (0.014) (0.012) (0.042) (0.049)
y 0.128 0.131 0.108 0.047 -0.158 -0.124
1989 A (0.025) (0.026) (0.106) (0.019)  (0.045) (0.046)
Iterations to Convergence 4 44 3 47 7 38
2 0.015 0.015 0.013 0.014 0.013 0.013
o wage
2 0.156 0.156 0.159 0.156 0.155 0.155
o employment
o 0.007 0.007 0.006 0.007 0.007 0.007
wage employment
System of Equations Mean 0.169 0.169 0.170 0.169 0.166 0.166
Squared Error
Adjusted R (Wage Equation) 0.682 0.682 0.722 0.689 0.720 0.720
Adjusted B (Employment 0.831 0.832 0.829 0.832 0.832 0.834

Equation)
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a: The estimatedcoefficients for bothbargaining power approximating
equations are constrained to be identaradl areshown as coefficients of both
thep andq approximating equations.

b: To facilitate interpretation of the results, this variable is included in the
regression as the deviation from its statewide mean.

Notes: There were 1491 observation used iastimating each of the
specificationsThe outside wage used il models was estimatadsingschool
district-specific work force characteristicsand the coefficients from a
preliminary selection-correcteduman capitalregression (see section V for
details). In thenodels witht free, agrid searchwas performed ovehe range
[0,3] to find the optimal starting value for
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Table 4

Means and Standard Deviations

of Fittedp andq Values

Model Specification p p q q
=1 t estimated t=1 t estimated
Labor Demand 0.622 0.631 - -
(q = o) (0.097) (0.102)
Strongly Efficient 0.539 0.507 0.539 0.507
(p = q) (0.081) (0.008) (0.081) (0.008)
Unrestricted 0.541 0.527 0.716 0.705
(p £ q) (0.077) (0.052) (0.207) (0.210)
Table 5

District by District T-tests on Estimatgdandq

Pct. of School

Pct. of School

t-value
Districts Districts
(t=1) (t estimated)
Panel A t| <1645 0% 0%
Ho: =0 1645<|t| < 196 0% 0%
196<t| 100% 100%
Panel B It <1645 13.0% 17.3%
Ho: p=¢ 1645<|t < 196 0.7% 0.2%
196<t| 86.4% 82.6%
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Table 6
Estimates of Education Demand Functions

Variable Model 1 Model 2 Model 3 Model 4
(Uncorrected (Corrected (Uncorrected log (Corrected log of
Expenditure per  Expenditure per  of Expenditure  Expenditure per
pupil) pupil) per pupil) pupil)
Intercept 2801.295 1043.509 7.612 6.704
(659.780) (386.139) (0.587) (0.556)
Full Value of 0.677 0.403 - -
Property per Pupil (0.033) (0.019)
Log of Full Value - - 0.091 0.068
of Property per (0.011) (0.010)
Pupil
Proportion of -8.627 -1.220 -2.92e-3 -1.87e-4
Students on (1.218) (0.715) (1.09e-3) (1.04e-3)
Welfare
Proportion of 104.546 201.657 0.172 0.332
Republican Vot (227.655) (133.709) (0.201) (0.190)
Proportion of 6.144 0.952 6.31e-4 -1.39e-3
Minority Students (1.130) (0.664) (1.00e-3) (9.47e-4)
Average Daily -13.732 -1.092 -7.65e-3 -1.78e-3
Attendance (7.255) (4.261) (6.42e-3) (6.08e-3)
County -31.204 -3.488 -0.031 -0.020
Unemploymerft (6.956) (4.086) (0.006) (0.006)
Proportional -7.963 -2.019 -3.48e-3 -1.84e-3
Change in (1.534) (0.901) (1.32e-3) (1.25e-3)
Enroliment
Ifin SMSA 401.457 328.387 0.159 0.243
(32.235) (18.932) (0.028) (0.027)
1986 256.850 44.100 0.178 0.074
(45.915) (26.967) (0.041) (0.038)
1989 640.460 400.857 0.339 0.335
(51.231) (30.090) (0.045) (0.043)
R? 0.556 0.564 0.281 0.273

a: To facilitate interpretation of the results, this variable is included in the
regression as the deviation from its statewide mean.

Notes: All monetary variables are in 1982 dollars. The mean of the
uncorrected expenditure per pupil is 200588 the mean of theorrected
expenditure per pupil is 1275.83. Standard errors are in parentheses.
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Appendix A
The Equivalence Between Differential Bargaining Power
over Wages and Employment and
Differential Preferences for Wages and Employment

Another potential interpretation of the structunabdel suggested by
the Manning approach isne in which, instead of allowing for different
bargaining powers over wagesand employment, we assuméhe same
bargainingpower over both wageandemploymeniandallow the extradegree
of freedom to determinghe relative weightthat the unionputs on the
employment relative to waggains. For example, consider the situatidrere
the school board, as before, has an objective function of the form

yL* —AwL
while the union’s objective function is now
B 1P
L (W - X ) 3)

and the union’s bargainimgpwer over both wagemdemployment i. Since

the bargaining power over employment and wages is now identical, we can now
solve a modified version @quation (3) for both employmeahdwages. That

is, we want to solve

B T T 1-p\? a _ o
ruyL L (W X ) ) (yL )\WL) (A.1)
This gives, as a solution to the first-order conditions,

O (p[3+(1 (p)o( D%
QP[B (1- cp)ag

_Cy I +(-g) 98+ (L~ <P)G g
§75w+1<p B-(1-B)t(1-a lwmﬁ

After somemanipulation, weseethat we carrewrite the parametepsandq of
the initial model as follows.

(A.2)

(A.3)

I ) "

o +B(1-a)-(1-B)) |
_ @

"B+ (-a) "
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Thus there isclearly a degree of equivalence betwetre model with
differential bargainingpowersand equal weights fothe utility of wagegains
andemployment inthe union utility function (as presented saction Ill) and
the model with equabargainingpowersand differential weights on thatility

of wage gains and employment in the union utility function.
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Appendix B

Results from Human Capital Regression

Variable Mean Without Selection With Selection Bias
Bias Correction Correction
Intercept 1 2.652 2.288
0) (0.040) (0.186)
Female 0.481 -0.451 -0.490
(0.500) (0.008) (0.021)
Age 37.813 0.118 0.121
(13.380) (0.002) (0.002)
Age? 1608.891 -1.26e-3 -1.28e-3
(1107.131) (1.99e-5) (2.16e-5)
Ifin SMSA 0.886 0.241 0.264
(0.318) (0.012) (0.017)
1986 0.399 -0.027 -0.047
(0.490) (0.009) (0.013)
1989 0.283 0.198 0.221
(0.450) (0.011) (0.016)
Primary School 0.027 0.144 0.135
Only (0.162) (0.031) (0.031)
Between Primary 0.206 0.260 0.258
and High School (0.404) (0.023) (0.023)
High School 0.300 0.516 0.523
(0.458) (0.022) (0.023)
Between High 0.224 0.645 0.650
School and BA / (0.417) (0.023) (0.023)
BS
BA/BS 0.104 0.887 0.903
(0.306) (0.024) (0.026)
Between BA / BS 0.047 0.974 0.972
and Masters (0.211) (0.027) (0.027)
Masters and 0.059 1.037 1.054
Beyond (0.236) (0.026) (0.028)
Inverse Mills Ratio 1.292 - 0.202
(0.189) (0.101)
Number of 26958 26958 26958
Observations
R? 0.387 0.387

Notes: The dependent variable is the log of real usaeklyearnings. It has a

mean of 5.668 and a standard error of 0.794.

Standard errors are in

parentheses, except ftire “Mean” column, in whicltasestandarddeviations

are in parentheses.
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