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OPTIMAL EXCLUSION AND RELOCATION OF WORKERS
IN OVERSUBSCRIBED INDUSTRIES

!, Intreduction

There are many industries in which productive inputs are widely perceived
to by excessively employed, Such distortions can arise when subsidies in the
industry have encouraged too much entry, when property rights are i1l defined as
tn the exploitation of a commen property resource, or when there iz a sudden
change in tochnology which allows for some elimination or consolidation of inputs
amployed in a particular enterprise,

Examples of this abound, Government incentives for owverproduction in
agriculture have escalated inte a3 worldwide crisis in recent g;ear‘s.1 Steel,
aytomobiles, textiles, footwear and other industries routimely receive protection

2 Overexploitation of

in the U5, and abroad through tariffs and import quotas,
rommon access fisheries is a common proplem.” In a bureaucratic context, budget
cuts in many professional institutions, -including universities have forced
management to consider downsizing and layoff programs, Finally as a result of
mergers, a raticnalized industry may be oversupplied with workers of various
types,

In theery, the restoration of these industries to efficient operation poses
n3 prablems for the government or social planner, So long as relecation costs are
minimat and distributive effects are ignored, the gove'rnment can redeploy
productive resources efficiently with little information through decentralized
taxation and subsidization, In practice such schemes are politically unviable and

as such they ars rarely implemented, Typically, insufficient funds are allocated

to compensate displaced workers, or to pay for their relocation costs,




Potentially displaced workers thus have a strong incentive to maintain the status
quo, and they usually lobby vigorously, and often successfully, to do so.*

In this paper we consider pelitically viable programs for the exclusion and
rolocation of workers from overemployed industries. We imagine that the
workers are characterized by two attributes, their skill level on the job, as well
as their ability o earn income in sther industries,  These characteristics are
private information known only to the worker himself, A first best or efficient
scheme for relocation would select the workers whe could be bribed most
inexpensively to leave, net of their productivity in the industry, However,
without infqrrnation‘of the workers characteristics, such first-best relocation
would not be implementable, because of incentives created for the workers to
exploit their private information, In addition political realities will dictate
that any plan that is implemented must be acceptable to at least some proportion
of those wheo are to be affected by the program,

This paper characterizes second best programs which account for
information asymmetries and peolitical acceptance constraints, Formally these
programs are derived as a mechanism in which workers are confronted with a
menys of employment options to choose from, For example, one option allews for
compensation to workers whe veluntarily leave the industry. Another set of
options stipulates a schedule of payments to be received as a function of the work
performed for all of those workers who choose to remain in the industry. The
tssues which we examine in this medel include (i) To what extent is it possible
to reduce the size of oversubscribed industries in light of the information and
political constraints that exist? (ii) Which “type * of workers (as characterized
by their skill levels and outside employment opportunities) remain in the

tndustry? tiil) Does the average skill level in the industry increase or decrease
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once the industry is reorganized? (iv) Which type of worker is harmed by the
retocation program? Which coalitions of workers will oppose the reorganization?

The paper is organized as follows. In section 2 we present our model and
assumptions. Initially we assume that the industry is receiving a production
subsidy, The government now wishes to remove the subsidy which may have been
appropriate at one time, but is deemed to be unnecessary now.’ Production and
employment conditions are characterized for the status quo, which is the original
free entry equilibrium in the subsidized industry. The status quo is compared
with the first best or efficient organization of the industry in the absence of the
subsidy.  The task of reorganizing the industry subject to informational and
political constraints is modelled as a mechanism design problem in the spirit of
Mirriees £1871) and more recently Baron and Myersen (1982) Guesnerie and Laffont
11984) and Lewis and Sappington (19881, Workers are allowed to choose from a
meny of employment options, The menu is designed to select out workers who can
leave the industry at lowest social cost while minimizing the government’s cost
of reorganization. To insure political viability the menu must provide enough
compensation so that a sufficient percentage of workers benefit from the
reorganization, The resultant policy is second best because of informational and
political constraints facing the government,

Sectinn 3-character-izes these second best peolicies for two cases which
characterize the degree to which industry skills transfer to outside employment,
In one case (N) higher skilled workers are unable to transfer their skill advantaqe
tn earn higher income on the outside. AIl workers command the same income
sutside the industry. In the other case [T] a worker's industry skills are highly
transferable to the outside, The main results reported in section 3 ndicate that
political and information constraints prevent the government from removing all

production 4distortions and restoring the industry to  efficiency.  This is




manifested 1n there being an inefficiently small number of workers emplﬁged in
the industry after reerganization. In addition output distortions exist where
inefficiently high levels of cutput may be induced from lower skilled workers,
and inefficlently low levels of output may be induced frem high skilled workers,
The output policy is also inflexible, affording some workers little discretion in
choosing a level of production to correspond with their relative skills,

Section 4 concludes the paper with a discussion of some applications and
sugqestions for further research, For expositional ease, proofs of our formal

results are collected in the appendix.

2. The Model

The model we propose is quite simple, abstracting from several real world
complexities assoctated with worker displacement, political processes and
administrative procedures,  VYet it does capture the salient features of
formulating industrial policy under informational and pelitical constraints.® We
envision an industry consisting of a large number of independent producing units.
The example of an agricultural industry fits our analysis best although our
dizcussion readily applies to other examples, For simplicity we assume that each
warker is a single producing unit such as an independent farmer or firm, Each
worker is chaﬁctorized by a variable & The cost of producing output, g, to a
worker of tuype © is given by (k-@)c(qi®)} with ¢(@) = 0, ¢l ] is an increasing
sonveyx function of outputf, and k > 6. Higher © workers are mare skilled and can
produce at lower cost,

Let p be the constant market price for industry output. Initially, the
industry receives a government subsidy of s per unit produced, Each worker
chooses output to maximize profits, inclusive of the subsidy. Let n0(8) be the

profit of a type © worker or enterprise, It is defined by




08} = max (p+slg(8) - (k-6lcigle)) (13)
9

where the optimal output, q9(8), satisfies

(p+s) - (k-8ic'(g%(8}) = 0, (provided ¢%(8) > 0), (1b}
Notice that (p+s) is the perceived market price including the subsidy,

Each worker has employment opportunities outside this industry, The
worker's outside reservation level of income (or profit) is v(8), Our results
hinge on certain properties of this reservation schedule, We distinguish between
fwno nases,

Low transferability of skills, wi@) = v Higher skilled workers [N]

have limited ability to transfer their skills to earn

more on the gutside,

High transferability of skiils v'(8) » w8 (6] Higher skilled {T}

workers can readily transfer their skills to earn more

on the outside,
For expositional ease we assume that v(8) = v .for [N], The results to follow
continue to hold when v'(8) is sufficiently small, In the {T] case we assume that
the transference of skills is sufficiently high that v'(8) 2 n0'{8), This ensures
that the reservation utility schedule is steeper than the equilibrium profit
schedule which is significant to our anslysis.®

To motivate these tws cases, we con consider different skills which a
worker may possess: (a} firm specific human capital pessibly received from on
the Job training which cannot be transferred outside the industry (the [N] case:
(b} skills from sducation and observable abilities, which can lead to wage offers
highly correiated across industries (the [T] case), Hamermesh (1987) documents

the importance of firm specific human capital in a sample of displaced workers,

a_n




while Weiss (1980} considers a model where the reservation wages of workers
ars an increasing function of their productivity, A further distinction between
the two cases is that firm specific capital may be unobservable, leading to a flat
schedule of outside wage offers (v{8)=vl, whereas education is observable and may
be rewarded in outside effers {(¥'(8) > (), However, notice that in our model
workers receive pagment within the industry which fully reflects their skill
level fby virtue of self employment), but that the government cannot observe
skills in either the [N] or (7] cases. _

For our purposes there is little harm in assuming that workers of type 8
are uniformly distributed over the unit interval (0,11.? Workers can produce in
the subsidized industry or they can work outside. A type © worker's income is
thus determined by the max [v(6], 2(8)]. We shall refer to the workers optimal
choice of quantity in (13 and the set of employed workers with the subsidy as the
status quo [SQ! equilibrium, Given our assumptions we can define the set of

g - .
workers employed under [SQI in the two cases IN] and [T] by, I, = (6{6 € (8°,1])
0 - . . »
and 1, = (6| 9 € 10,891 }, respectively, where 80 satisfies 70(6%) = (871, We

shall assume that 6% ¢ (0,1) ,s0 that there are some workers employed on the
outside in the status que,

It is instructive to compare [SQ) with the efficient industry equilibrium
when the goverament subsidy, s, is removed, This reveals the misallocative
effects of the subsidy, The efficient, no subsidy equilibrium {E] involves an

output tevel g(8) and corresponding profits m(8) which are defined by

7*(9) = max pqio) - (k-8iciq(8)] (2)
gie)

p - (k-81c'1g*18)) = 0, (whenever q(8) > 0,




E
Denote Dy IJ the set of warkers employed in the industry for j = [N] [Th

. N £ s E
Efficient worker participation is then defined by IN = {9[9 £ [6%,11} and IT =

{95 € {0,587 Ywhere & satisfies (81 = m(8™), A comparison of [SQ] and [E] is

summarized in the following proposition which we state without proof,

Preposition 1: Compared with [E], [SQ] involves
a. Excessive production, q2(8) >¢™(8)
b, Excessive worker participation, For [N} &° < &%, and

far [T] &0 > &%

Any move towards efficiency in this industry requires both a reduction in
the size of the industry work force as well as output supplied by each worker,
The literature on externalities and their correction would suggest two traditional
approaches to mitigating the ineffictency, First a te.mati.un scheme would involve |
reversing or eliminating the original subsidy, This would of course make all
worker: worse off, and would not satisfy our political implementation
constraint, Weitzman{1974) obtains a similar result in the context of a commen
property resource, where he shows that the restoration of efficient pricing to
the resource 'would leave the workers worse off than under commaon access ,unless
incoms is redistributed. Second, the bargaiming approach to externalities would
arque that the excessive workers can profitably be bribed to leave by the
government or by those remaining, Our analysis has similarities to both these
approaches, As we shall see officiency and implementability could de satisfied
aven with private information by eliminating the subsidy for redefining the
property righti and paying out & sufficiently large sum in compensation to all

workers independant of fype, The analysis to follow indicates that such a policy

|




would ,however, be too expensive for the government to fund., We characterize
optimal second best mechanisms to improve efficiency, taking appropriate account
of the cost of public funds, and of the constraints imposed by private
tnformation.

The government's problem is to design policies which are efficient and
politically acceptable when oniy the distribution of workers' types is known. The

10

0
government can identify workers in IJ prior to the industry reorganization, = Our

analysis shows that workers who are employed on the outside under [5Q] remain
sutside the 1imdustry once the industry 1is reorganized, The governmenit i3

0
empowered te act as a Stackelberg leader who presents workers in I.i with 3 menu

of different options, Each option stipulates a (q,T) pair where g is the level of
output that the worker supplies and T is total compensation that the worker
receives, T includes the market value of output pq, plus a transfer v from the
government to the worker in the form of a subsidy or tax, One possible option is
that the worker produces zero, amd it receives compensation” for exiting the
industry as well as its reservation income, vte), !’

In order for the government to implement a particular policy where worker
type © chooses {q(©),T(8)}, an incentive compatibility restriction (IC} must be
satizfied,

. ~ 0
miel = 6]l 2 mBfey  for a1 8,81, j=NT (1c)

where

ni5}8) = T6) - (k-9)ctqi&) + §(BIvd),
and § 13 an indicater function which equals one whenever the worker is assigned
to work on the outside with q=0 and it equals zero otherwise, ﬂ[§|e} is the
profit for worker type & when it choose the quantity-compensation pair intended

for worker of type 8. (IC) simply requires that worker type © must prefer




{qt8l,T(e)} to all other options offered in the menu. Also tmplicit in this
farmulation 1c the assumption that the government can observe and monitor the
sutput of individual workers when arranging for their compensation.'?

The government also operates under an additional constraint that the
reorgantzation be politically acceptable, and can therefore be implemented, We
choose to model this as a constraint that some prespecified proportion of
incumbent workers remain at least as well off under the reorganization, One
intarpretation is that a viclation of this constraint would create sufficient
political pressure to prevent the reorganization. Another interpretation is that 3
favorable vote of the workers is necessary in order to affect the change.
Specifically let M £l 0,1] be the proportion who must be made at least as well
off under reorganization, The set of 8 types who are not harmed by the
reorqanization is referred to as the set M which is defined by M = CIEACIEE CRETH

Far a policy to be politically implementable IPI) we require that

Ldfﬁtej 2 M (P
a9:M

0 43
where FO(0) ic the cumulative density for 0 ¢ 1"

The government wishes to maximize the net surplus from industry
preduction, Let W(qi®], &) = pn(e) - (k-9iciqiel] + 5(8)v(8) For each type S, net

Jevernment surplus ts given by
wig(el, 81 - A(T(e} - pqlel)

To interprot the expression above, note that W(q(®), O] represenis the market

value tnet of casts) of industry output plus the reservation income gemerated by




workers employed outside the industry. Recall that each worker receives T(8)
which consists of the market value of his production plus a subsidy (or tax) from
the government, The difference between T(8) and pq(9) is the subsidy {or tax)
which the worker receives from the government, [When q = 0, workers still
receive a subsidy even though they are employed outside the industry,) Suech
funds are usually financed with some sort of distortionary tax, The variable A>0
measures the marginal social cost (in terms of efficiency loss) of raising these
funds. Substituting for T(8) from the statement of (IC) in the expression above,
and rearranging and renormalizing terms yields an alternative expression for net

government surplus,
Wig(s1,08] - xnis}

where x = A/(1+A1 = 0,

The government's problem can now be formally stated as {GP]

maximize [1%(9(9),01- w101} dFO16) [GP]

qt)T{8) 0
951J

subject to (IC}, (PI},

3. Analysis
As a preliminary step in solving the goverament’s problem, we record two

properties that must hold to satisfy incentive compatibility (IC), Define Iy to be

the zet of all types who continue to be employed in the industry after

reorgamazation,

10




Lamma 1: Necessary and sufficient conditions for (IC) to hold are
that s18} be continueus and piecewise differentiable with:

() m e

£1q181} and q{91 is nondecreasing, for all & ¢ IJ.;

(i1} w'(8]

v (&) for all & g IJ-.

Condition (i} and the definition of (6} imply that T'(6) = (k-©)c'(gieh)q (&),
This implies that T goes up with output g at the rate of marginat costs, (k-6)c’,
The marginal rate of substitution of T for g for type © is also equal to K-8,
Hence, (i) is simply a tangency condition indicating that workers choose their
most preferred (T,9) pair from the compensation-output schedule which the

government offers, Part (i1) implies that T'(8) = 0 for 6 £ Ij. Thus  all

workers who exit the industry receive the same government transfer, If

instead , transfers varied by type for 8 £ Ij, 31l workers leaving the industry

would claim to be the type receiving the largest transfer,

Notice that Lemma 1| implies that we could implement [E] by simply
transterring @ constant sum T to each worker who would be allowed to maximize
1te own profits, (pg-(k-6lciq)). One would choose T to satisfy the political
implementation constraint,  We shall see below, however, that this policy would
transfer toe much income to the workers,

Before characterizing optimal government programs we introduce one
further restriction , the strong subsidy [SS] assumption:

3 > (x/tk-1-x1)p {55}

[f the initial subsidy s is very small then the status quo equilibrium will be
nearly efficient, In that case the {IC) and (PI) constraints bind in such a way

that the government can do little better than to maintain the status quo, [SS] s

1




a technical assumption which specifies a lewer bound om s insuring that the
solution to [GP] differs significantly from [SQl. Of course, from a policy
perspective we are interested in those cases where the initial subsidy is
suffictently large so that there are large potential benefits from industry
reorganization. Simple calculations revesl that for our medel [SS] will typically
be satisfied for subsidies which are equal to or greater than 15 per cent of the

market price. 1+

Goverament Policies When Werkers™ Skills Are Mot Transferable
Political implementation requires that M percent of the workers benefit
frem industry reorganization, Given M £ (0,11, for any feasidle solution to (GPI

]
thers will exist some @' ¢ IN such that mie') = n%(©’ )15 From Lemma 1 (and

recalling that v'(8) = O for [N]} we can represent m(®] by:

>
016" - [erqtzndz , 6 <@
é

N8l = (3)
e

n0{g') + Jc{qiz]}dz , 9> 9
g

Substituting this expression for 7(8) into [GP] and integrating by parts we can

rewrite the government's problem as {GPY’

manimize [Aw[q{e},el dFO(e1  s.t. (IC), (PI)
g3 6" o
’ QEIN




where
¥(q(6),8] - «[n0(8") -(FC(0)/f0(8]) clqle])] <
AWI(0),8] = W(q(8,0)- x[n0(8")] g=8 (4]

W(q(6],0] - x[m%(9) +(1-FO(8)1/f0(8)) clq(®))] >

The AW expression in {4) {s the "adjusted welfare” function which includes the
conventional welfare measure, ¥ as well as a second term which accounts for
the rents or profits which must be afforded the firm, To interpret this second
term in square brackets , nete that for © > ©', profits must rise at the rate of
c{g(@)) to satisfy (IC), Thus if type © is assigned costs cl(qf@l, all types higher
than &, [which includes 1-FO(&) of the populaticn) have their profits increase by
c{qf&)), The total increase in profits which the government must pay is thus {1-
Fo(8)} c¢(q(e]), (We divide this term by fO(8) since AW is multiplied by fo(Q) in
[GPI'), There is a stmilar explanation for the second term appearing in AW for 0 <
. . .

In the analysis to follow, () denotes the quantity that maximizes
A¥(q,9). In general, g will differ from ¢ because of the government's desire to
limit the workers' profits, The major qualitative properties of the solution to
[GPY for-the [N} case are summarized in the Proposition 2 and illustrated in
Figures 1 and 2,

Propesition 2: Given [N], and [5§]

. £
(a3 ly={6}8s6c1), I €L < I

b satisfies pgl&) - (k-61c(g(d1) = v

bl For & € I,,, q{9) < q%(8} and

N!




q(8) > ¢#(8}, 69 <8§,
6, £9 <9,

(6) < q#(8), 8, £ 91 (with strict inequality for 6 =1 )

where q—maximizes expected adjusted welfare over {6,,6,) and

é$@1£e'<92

I~

1

1

(c} M={0]80 <68}, with o satisfying M= 1LaFﬂtel

I~

idl q(@) and @ are increasing in M,

The integral of net gevernment surplus is decreasing in M,

Figure 1 shows the constant outside income level, vy, profits, n%(@) under
[SQ} and profits, m(®) under [GP], The lowest skilled worker employed under (SQ]
is 89, satisfying MO8 = v. After reorganization, workers in the interval (80, &)
are pai¢ a transfer,densted by T ,which is sufficient to induce them to to leave
the industry, As indicated in part {a) of Proposition 2, this exceeds the set of
workers who would exit under the efficient equilibrium. The reason for this is
that under {GP] employment is determined at the point where the industry surplus
pqi&s - (k-9)c(q()) generated by the marginal worker is equal to its opportunity
income, v, This condition also determines employment under (E]. Generally,
howewer, workers don't maximize surplus in the solution to {GP] as indicated in
part (bl, Thus the contribution of each worker is less than under efficient
conditions and less workers are tetained under [GP] than are employed under

affictent conditigns.




The output profile {s described in part (b) and illustrated in Figure 2 by
the qi0) curve, Efficient output is denoted by the g*(8) curve. Under [SQ] output
is excessive, This inefficiency is partially corrected under reorganization as q(oJ
< q%(8), However, as shown by the comparison with q*(6), ¢(S) is generally not
effictent; inefficiently high levels of autput are induced for low skill types and
inefficiently low output levels are induced for high skilled workers, The chaice
of q(81 involves a tradeoff between efficiency and the limitation of workers’
profits which is described as follows: (PI) requires that n(©'} = 706"}, For ©
> @ we know fram (37 that & werker's income increases with its type at the
rate of ciq(8)), Over this range the government will tend to induce lower than
efficient Tevels of output in order to limit the rate which higher type workers
earn income, Thic is reflected in Figure 2, For © < ©' income declines with
lower type workers at the rate of c(¢(8)], In this instance the government tends
to induce higher than efficient levels of output, in order to increase the rate
which income falls with lower type workers,

In Figure 2 there is an interval, (8,,8,), of pooling where all agents are
induced to cheose the same terms involving an oufput level @, To explain this we
note that for types & < @ the government would like to continue to induce ocutput
above the efficient level along the extension of the segment AB in Figure 2 in
srder to increase the decline in workers’ profits as © decreases, And to limit
the worksre' increase in profits, the government would like to continue to induce
autput below the efficient level for all @ » @ along the extension of seqment CD
tn Fiqure 2. To do 0 however, would require that for some range of & around &
that output would decrease with higher &'s. But this would violate (IC) according
to Lemma |

Consequently, the gc:*;'ernment can do no better than to induce the same

tevel of output, § in the interval (8,,6,) that surrounds 6. In this case we

15




obtain quite a simple policy, where all agents in (8,,8,) are forced to abide by
the same production rule, and receive the same compensation, 7. Figure Z shows
thet § it clearly not expost efficient except for 3 single realization of 6,
However, given that output must be constant over (6,,8.]), T is chosen efficiently
to maximize expected adjusted welfare over [e,,eal.“

To summarize, the output policy ¢() chosen by the government has a very
simple interpretation. The government selects a single production level § which
workers must supply, with some exceptions, 7 is efficient ex ante, given the set
of workers who supply it. Exceptions to this production rule are granted to the
relatively low skilled workers who are allowed to supply less than 4, and to the
relatively high skilled workers who are instructed to supply more than q. '7

Part (c) of the Proposition and Figure 1 reveal that M the set of types who
benefit from reorganization consist of an interval [69,6'] of the lower skilled
workers. Political implementation requires that the high skilled types be taxed
‘to make some group of low skilled workers better off. Some tax revenues will be

used as a bribe to induce some workers out of the industry, The preferential

treatment of low skilled workers is not explained by a government preference for
these workers. Rather it follows from the fact that the {SQI income profile,
70 is steeper than m(8), To see this, note that (IC) requires that the slope of

gl iz clqiel) for @ ¢ IN’ and it is zero otherwise, By (1) the slope of the

79(81 15 ¢lg®(9), Since q(O) < g% and ¢l ) is increasing, 7(O)is flatter than
m9(9), Hence the rate at which income increases with type is less and income 1s
more equally distributed scross types under reorganization, To achieve this more
even distribution of income, some low skilled workers must benefit at the

expense of high skilled workers,

1h




Part 4 implies that as ™ increases, so that reorganization requires the
consent of & greater percent of workers, that the set f must grow and that the

integral of net government surplus decreases, A less sbvious result is that g(o!

is weakly increasing in M. Recall that rent limitation calls for inducing higher
than efficient levels of output for all types @ < @', As M grows, &' the type for

which {PI} binds increases, This means that more workers will be induced to

supply higher levels of output with increases in M. In the limit where M = |

]

, ~ 0
q(8) > g¥te1 for all @ € I, and M= I,

Government Policies When Workers® Skills Are Transferable
As in the [N] case, it proves useful to rewrite [GP] in terms of the
adjusted welfare expression. In the Proposition below we establish that I, =
6|e 10,61}, From Lemma 1, we can represent worker's income, m(6} as
&

nd - [clgzidz), 0¢ 8
. . 9

nigi= {51
e

o) + Jv'{z}]dz, 80
5

where we have used ©, the marginally employed worker after reorganization ,as
our reference point, Substituting this expressien for {8} into [GP] and

integrating by parts we can rewrite the gevernment’s problem as {GP]'

mazimize  [AW(q(6),0)4F0(6)  s.t. (IC), (PD)
q(e} o 0
GEIT
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where

W(q(8),8] - x[19(8) -(FO(8)/F218)) c(qie1)] <
AW(q(8),9) = ¥(q(8,8) - x10(§) 6=86 (8]
W(q(81,8) - x[0(8) +{1-FO(8)1/FS(8)} v' ()] >

As before, the adjusted welfare expression in (6) includes the
conventional welfare measure, ¥, as well as 3 term which accounts fer the rents
which must be afforded the firm. We continue to let q(6) denote the quantity
which maximizes AW(q,9) defined by (61, There can now be two skill types for
which (©) =n%(0) and these are denoted by ©' and &"with ©' < 8", The major
qualitative properties of the solution to [GP1' for the [T] case are summarized in
Proposition 3

Proposition 3: Given (T] and [8§]

o E 0
lal I,={8l0c0b8} I Iy € Iy

& satisfies:  pgl&) -(k-8)c(q(8)) = ¥(8)

(b} For @ e 1., q(&) < g% 8] and

T?

(i) If (P1) is not binding, q(©) = (&) > ¢*(8)

(i) If (PD) is binding,
q) > ¢*e), S <g
q(6} = q, 9, LB L6,
q(ey, 9, <6 <8
where q—maximizes expected adjusted welfare over (8,,9,) and

aie,<e'<92sé
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In Figure 3 we {llustrate the reservation income v{8), profits, n%(6) under
[8Q], and profits ,7(8) under the government policy, for the case M < land (PI} is
binding. Under [SQ] workers with skill level above 8° work outside the industry,
whereas under [GP] workers above 9 exit,

Propositions 2 and 3 reveal some interesting similarities and differences
berween the [N] and {T] cases, First we note from part a of Proposition 3 that
like the (N} case employment is inefficiently small under (T]. Less than the
afficient number of workers is retained because production distortions reduce
each warker's contributien to the inductry, An apparent difference between [N]

and [T] lies in the employment sets I and IT. When skills are not transferabie,

workers are equally productive on the outside, so the higher skilled workers are
emploged tn the industry, However, with [T] the higher skilled workers are also
more productive on the outside and {t is not obvious which types should remain in
the industry, According to part (a) of Propesition 3, the less skilled workers are
retained in the industry. Intuitively this arises because (IC) constraints make it
too costly for the government to employ higher skilled workers if lower skilled
workers have been excluded from the industry, The reason is that opportunity
income rises very fast with skill level in the [T] case. Thus any  severance
payment which induces 3 lower skilled worker to exit looks even more attractive
ro a mgher skilled worker., The compensation required to retain higher skilled
workers exceeds the value of the output they produce. Thus only lower skilled

workers are retained,




Another interesting difference between the [N] and {T] cases is pelitical
implementabtlity, (PI} always binds in the [N] case, In contrast political
implementability may not bind in the {T] case when M is sufficiently cmall. This
struation is depicted in Figure 4 where M is such that (PI] just requires that
types @ < & benefit from the reorganization whereas all types @ < & actually
benefit from the reerganization, This eccurs because the restriction that workers
must receive at least v(Q) to remain in the industry turns out te be binding
constraint in this case, Satisfying this employment constraint is more than
sufficient to insure political implementability,

There continue to be differences between the [N] and {T] cases when (PI) is
binding. In the {N] case the 7 schedule intersects m® at a single point © and all
lower skilled workers © < @' support reorganization. In the {T] case there is a
"Kink” in the mi8) schedule at © as indicated by equation (5), This means that =
may interzect n¥ at two points, © and ©" as we have depicted in Figure 3. This
implies that reorganization will be supported by a subset (0,8°) of the lower -
skilled workers as well as by a subset {97,89] of the higher skilled workers, The
higher ckilled workers benefitting from reorganization, will be the ones induced
to leave the industry ' |

Part (b} of Proposition 3 describes the output induced under reorganization.
Foughly the same results emerge here as in the [N] case; inefficient levels of
autput will generally be induced in order to limit the rents which workers accrue
from their private information, Also there may be a region of pooling around &
when pointwise maximization of adjusted welfare, vielates the monotonicity
condition of (IC),

We indicated earlier (see fn, 8) that our characterization of optimal
policies 1s incomplete for situations whers m*0) ¢ v'(8) £ WO'(6), These are

interesting but difficult cases to analyze since the employment sets and worker
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coalitions supporting reorganization may consist of disjoint intervals of worker
types. Characterization of these cases will have to await further analysis.

Tn summarize, Propositions 2 and 3, reveal that political and information
constraints prevent the government from removing all productien distortions and

restoring the industry to efficiency. Second best policies for reorganization are

characterized by:

(1) Underemployment of workers: ReorganizationY will invelve a reduction in
amployment, relative to the status guo, However there will also be
ynderemployment of workers retative to the first best, The reason is that
incentive compatibility constraints will require a distortion of workers output
away from efficiency, Each worker's contribution will be less than it would be
ynder first best conditions, so that fewer workers will be employed in the
infustry,

(2) Workers' Quiput will de inmet¥icient: Each worker’s output will be reduced
under reorganization as production subsidies are removed. However workers will
be induced to supply mefficiont_lg high or low levels of output in order to reducs
the rents they command from their superior information, This inefficiency will
be further reflected in the “pocling” reqgions where workers have no discretion in
choocing quantities to supply in accord with their relative skill levels. OSuch
inflexible production rules may be relatively attractive in their ease of
agmimstration, however,

13) Eveluded Workers: In case [N], when skills aren't transferable, lower skilled
warkers will be excluded. In case [T] _when skills are highly transferable,
higher ckilled workers will be induced to leave the industry,

(41  Foliticel implementstion: The coalition of workers benefitting from

reorganization will typically include some of the workers who are “bribed” to
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leave the industry. Whether or not particular workers who remain in the
industry support reorganization  will vary by case, [N] or [T].

While our analysis {s normative certain predictions of our model
correspond , at least in spirit, with certain real world observations.,  Our
model primarily demonstrates how effectively (PI) constraints impede the
removal of production subeidies. This is consistent with the observation that
special tnterest groups have managed to block the removal of agricultural price

support programs in ceveral countries including the United States,

4. Summary and Extén:inns

So far as we know the application of our techmigues to study politically
ronstrained public policy is new. At this stage our analysis is necessarily simple
as we abstract from several complications associated with political processes
and administrative procedures, Despite this we believe that there are three
tmportant general conclus;ons emerging from our analysis, which are likely to |
hotd in richer environments than the one we have modelled, Some of these results
point to the attractiveness of our analysis, while others reveal certain weakness
in our approach which will need to be remedied in future research, Our first

general result is:

. With informational and political constraints, efficient reorganizatian may be
poszible, but it is generally undesirable,

By Lemma 1 it's possible te induce efficient reorganization, provided
that warker's profite increase with type at the rate c(q™(9)) + §™(9) visn |
where §™(61 i¢ an indicator variable which equals ome when ¢™(9' = 0, and the
worker is excluded from the industry. Notice that total surplus increase with

worker type at the rate,

o
(g% )




¥'igigl),8) = "b’qq'{el + Ve

ihen the efficient policy is implemented with g(8) = g™(6) ,s0 that qu‘ =, the

rate of increase in total surplus becomes

W(g*(6),0) = W,(q¥(8),8) = c(g*(8)) + §%(8) v'(6) = m'(8) (7)

According to (7) all of the differential rents arising from workers of increasing
skill, are captured by the workers themselves when the industry is run
sfficiently, Since there is a shadow cost to transferring public funds to pay
workers, the government wants to limit the workers rents to reduce transfer
payments, Thus while it is possible to achieve production efficiency it is not
desirable,

Thiz result is an application of the Theory of the Second Best, It is
because there is a distertion elsewhere in the economy from raising government
revenue that industry reorganization is inefficient, Also given that there is a
diztortion in workers output, less than the efficient number of workers ars
retained in the industry'® By usual second best arquments, an adjustment in

industry employment towards the optimal level would only make things worse,

2, Dptimel Reorgamization depends on the status quo equilibrivm

Propssitions 2 and 3 reveal that reorganization is quite sensitive fo the status
quo equilibrium, This implies that our analysis is unlikely to yield many general
results, Rather the details of industry reorgantzation need to be specified on a
case by case basis depending on the {SQ] equilibrium, More generally, this suggests
that history matters in formulating industrial policy, The correction of market

imperfections iz limited by political constraints, and the coalition of workers




who support changes in their industry depends on the original state of the
industry, Also, it suggests that some industry changes like the imposition of a
temporary production subsidy are hard to undo, Once a subsidy is introduced,
there is political opposition to removing it, In addition a policy which is
advertised as being only temporary may be time inconsistent, as pointed out by
Matsuyama (1987), Staiger and Tabellini {1987) , and Tornell (1888), in the
context of industry protection, The same problems exist on a larger scale when
trying to shift government expenditure from ,say, defense to welfare and
education, Reductions in defense expenditures will be opposed by the industrial
military complex, Anticipating this, the government will want to devise polictes
for industry change which can be implemented with the support of the minimal
political constituency, since this same constituency will oppose the government

later on if it wants to reverse the pelicy,

3. How Stable are Reorganized lndustries?

Our analysis models the government as a Stackelberg leader who commits to a
take it or leave policy for industrial change, Workers react to this taking the
commitment of the government to this pelicy as given, Of course policies don't
last forever, and the ability of governments to commit to policies over the long
term is questionable. Iromically, it is the fact that Congress and the regulatory
agencies are potentially so powerful, which prevents them from credibly
committing themselves (and especially their successors) not to change industrial
policy in accord with information they obtain over time. In theory there is a good
reason why industries which have recently been reorganized by the government may
be subject to further change in the future, After the reorganization, the
qovernment may have more information about the workers' characteristics, as

revealed by their decisions, With this new information, the government may want
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to inctitute further changes 1in order to tax away some of the workers excess
income, It may alss want to renegotiste terms to correct the expost
maffiéiencies in the industry, Of course, if workers can anticipate these
eventual changes, they will act differently in the original reorganization to
protect themselves against further policy changes 20

In contrast to this, our model is caste in an environment in which
gevernment policy changes are long lasting. In reality major industrial and
commercial policy changes like elimination of agriculture price supports and
restructuring of tax codes occur infrequently. There are several reasons for
this, In practice it may too costly for the government to tract the individual
decisions and behavior of all industry workers during reorganization,  The
advantages from further policy changes are diminished without this information
as the ability of the government to collect additional payments and to correct
inefficiencies in the industry is reduced. In addition eonce the industry becomes
more efficient through reorganization, the incentives for further policy changes -
in arder to enhance efficiency are diminished, Finally the ability to commit is &
valuabte asset for governments, Carrying out policies which are expost undesirable
helps governments to establish a reputation for policy commitment which can be
uzeful in affecting future policy.

We recognize ,however, that if governments can not commit to certain
policles, their ability to improve industry performance is diminished. An
important direction for further research is to investigate the types of industrial
policies which can be implemented in an environment tn which government

commitment to future policies is imperfect 2!




APPENDIX

Proof of Lemma 1: The proof of Lemma 1 follows directly from arguments
presented in Baron and Myerson (1982) and Guesnerie and Laffont {1984} and so is

omitfed,

Proof of Propesition 2: Before proceeding to the proof of Propesition Z we

need to establish some preliminary results,

Lemma Al: Given [N] and [S5S] (@) intersects n9{8) once and from above at
some &' £ (89,1]
Proof: Since all workers are equally productive on the outside, the employment

set 1, will consist of some interval [6,1] of higher skilled workers. Clearly the

continuous schedules (@) and 7%(8) must touch or intersect at least once,
other wise (PIJ would be violated, or it would not bind which must be suboptimal
for the government,

Suppose, contrary to our assertion, that the m(8) schedule intersects mo(6)
from below at same 9, Clearly & > & since m(S) is flat for © < & Now consider
the subproblem of maximizing net government surplus over the interval {60,9]

nolding & constant and subject to (IC] and the restriction that T(&'} = 70(g")

where T is the resulting income schedule, According to Lemma 1,

o
A6 = 7018 - [olqizidz , 6< @
g
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Substituting this expression for m(8) tnto [GP] and integrating by parts we can

express this subproblem as

maximize IAW[inI,GMF“[QH
§is) <o

where

AWig(8),6) = ¥(g(8),8) - x[n%(8") -(FO(8)/f0(6)} clgis))]
The selution to this problem is partially characterized by

dAW1(3(0),01/dq = 0, 6 ¢ [8,61], q(8)=0,8 <
whers §i6) is optimal output. Given [S8] it's easy to show that §i8) < q%(&) for
all © ¢ [80,6'], Since the slopes of 7{9) and m°(8) are both given by clq), and
since qt9) < ¢°(8), the T(O) schedule is flatter than the m°(6) schedule, Thus
701 > n0(6) for 0e180,0°) It follows that if (PI) was satisfied originally, it is
also satisfied by the solution to this subproblem, Hence a'ie} is impiamentable-
and it also maximizes net surplus over the interval 180,61, But notice T(®)
intersects mO{6) from above, thus contradicting our origimal suppesition,

The argument above has demonstrated that if n(6’) = n%(8") then (&) >
#2191 for & £ [89,9°), To conclude the proof we must show that m(8) and m%(R)
¢an not touch at some point & with n(0) > n%(6} for © € (8,1}, If this were
true then (P1) would not be binding for @ ¢ (€',1], In that case the subproblem of

maximizing net government surplus over 19°,1] would be

i

maximize  [AW(q(9),0)dF0(6)
qi8] &'




where

AW(Q(O),8) = W¥{(q(8},8) - «In%(Q') +(1-FO(0)/f2(8)) ¢{g(9))]
The expression for AW {c obfained as before by using Lemma 1 to substitute for
n{e) in {GP]. The solution to this problem is partially characterized by

dAW(q(8),8)/dq = 0, 8 £(8',1],
where q(©) is optimal output. Given [SS] it's 2asy to show that q(9) < q0(8). By
previous arguments this implies that the corresponding income schedule T(9) lies
below 1016] for 8 > @' thus violating our original assumption, This completes the
proof of Lemma A1,

By Lemma Al we know that [GP] can be rewritten as [GP]' in the text, We
can now proceed directly to prove Proposition 2, For convenience some parts of
the Proposition are proved in a different order from which they appear in the

toxt,

Proof ef part c: Since 7 intersects 70 once from above, it follows that M=

(880 < 8 £ &) where m(') = 70(6"). To satisfy (PI) &' must satisfy,
o

M = LdFﬂ'[el

9
Proof of part b isketch): Let (8} be the output which pointwise maximizes
AWiq(e1,8} in [GP]' . qU6) is characterized by
1A¥(q16),0)/dg = 0, 8¢y (al)

1t's clear from the definition of AW in the text and from (al) that gl
jecreases discontinvously at € = ©', Thus it is not possible to implement (&)
since it would violate (IC), Borrowing from Baron and Myerson (1882), Guesnerie
and Laffont 119341 and Lewis and Sappington (1887), standard arguments can be

applied to show that the optimal policy involves pooling with q(8) = q in some
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neighborhood [9,,8,1 of © where q(8) is not monotonically increasing, Outside of
this neighborhood, g9} = q(6), The characterization of the posiing region and the

optimal output policy are described as follows:

min [ 36,71 ,8¢ 9
g8l =

max [ 40,31 ,9>¢

where q(6) satisfies: dAW(q(9),03/dq = O
9,
7 satisfies:  [(dAW(0)/dq)aF0(6)=0
9y

and g = Eteii for i = 1,2 when 9, 6, £ (8,1)

Fram this characterization it's easy te verify that q{®) satisfies the properties
of part b, Since the complete proof and derivation of this characterization is
straightforward but long, the reader is referred to Proposition 1 of Lewis and
Sappingtun {1988) for details, (This paper is available upen request],
Proof of part a: Differentiating the integral of net government surplus in
[GPY with respect to & yields

A1 = v - pglé) - (k-Blclql6]
where (&) measures the marginal change in net surplus from reducing
emplogment in the industry, Let

a%(8) = v - pg*iBI- (k-8)elge(8])
be the marginal change in net surplus in the efficient-first best case, Since
g™{9) maximizes industry surplus, it follows that A(8) 2 A™8) for all & (with
strict inequaiity whenever q(8) = ¢™(8)), Note, the first best cutoff type, g%

satisfies

o2
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be the marginal change in net surplus in the efficient-first best case. Since
g

strict tnequality whenever q(8) = ¢™(8)), Note, the first best cutoff type, &%

9] maximizes industry surplus, it follows that X(8) 2 2™(&) for all & (with

satisfies

0 = A*(6™) ¢ ad™
This together with the fact that A(8) » 2™(8) for all & implies that & ¢ &~
(with strict inequality if q(@) = q(&™), Combining these results with part b of

E 0
Proposition 1 serves to establish that IN ¢ Iy¢< IN

Proof of part d: Differentiating the equation
o

M= idF'i‘{e]

-

e .
totally with respect to M establishes do'/dM > 0, which establishes that M is
increasing with M.

Totally differentiating the expression which defines § in part ¢ of
Proposition 2 with respect to M establishes that d3/dM > 0. When q(8) = (&)
thers is not change in output, since q(0) is independent of M, This establishes
that output is weakly increasing in M,

The (PI} constraint is always binding in the solution to [GP]'. Hence an
increage 1n M imposes @ more severe (PI) constraint which reduces the integral of

net government surplus.

Proof of Proposition 3: To establish Proposition 3 we first prove

Lemma B2: I, ={€[9¢ (06D

Proof: Lot I;. be the complement of Iy 5 it consists of all workers who are

excluded from the industry, Assume,cortrary to Lemma B2, that I.. contatns an
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interval [8,8,] and that 6 £ (8,,95) is contained in I, where 0 ¢ 8, < 8, < &5 By

(IC) the transfer received by all excluded workers, say T(8,], is the same, Since
any type worker can accept this transfer and exit the industry it follows that
under reorganization , m{89) 2 v{8) + T(6,), Now consider an alternatiwe policy
which induces each worker © ¢ [©,,0,] to produce a positive amount ¢¥(€) and
pays each worker a profit m(8) = v(8] + Ti(9,) equal to what they would earn if
they were unemployed, By (IC), q¥(8) must satisfy c(q¥(9)) = v'(8) For future
reference we record the fact that [S3] and [T] imply that
q¥(8) > g*(6) 1)

Assuming Iy, was chosen optimally, it follows that v{@! : pg¥(8) - (k-Q)c{g¥(d))

for all & ¢ [6,,8,] otherwise it would be optimal to employ some of these
workers and have them produce q¥(©), In particular V¥(6,) 2 pq"(€;) - (k-
8,1c(q¥(9,)], Given [S5] and [T] it's easy to show that
¥IQ) > pg¥ie) - (k-6)c(g¥(e) for all & > &, (b2)
fhe maximization of net government surplus with respect to the choice of &, is
simply characterized by ({with the help of the Envelope Theorem)
PA¥(8,)-(k-6,)c(qY(6,))=v(6,) as 616, and (b3)

pqi€) - (k-6)c(q(d) 2 v{O) in a neighborhosd of 8,

But note that (IC) and the fact that m(9} 2 v(6) + T(6,) implies that gq(6) 2 ¢¥(8)
as 648,. But (b1) and (b2) imply V(8) > pq¥(e,) ~ (k-6,)c(g¥(8,)) 2 pq(8) - (k-
e]c(q{en in a neighborhood of &, which violates (b3), Hence we have shown that
it is not optimal to employ workers of higher type when workers of lower type

are excluded from the industry, thus completing our proof,
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We now proceed directly to the proof of Proposition 3. Again, for
convenience some parts of the proposition are proved in a different order from
which they appear in the text,

Proof of part c¢: It 1s possible to shew that m@(8) and n(8) touch at most once

for & ¢ 1. Suppose to the contrary that there exists 6! el such that no(8l) =

mol) for 1 = 1,2 with ©' < 62, MNow consider the policy of maximizing
qovernment surplus over {0,909} subject to (8 2 m0(8) aver that interval. Using
arquments presented {n the proof of Lemma A1, one can show that the solution to
this problem involves q(8)=q(8) for & ¢ {0,62] where q(6) satisfies dAW(q(6},0)/dq
= 1, and
AWiqlelel = W(g(8},0) - «[10{62) -(FC(e)/f0(0)) clq(8))]

IThis assumes that q(62) ¢ qi8) for & > €2 so that (IC) is satisfied, If this
condition is violated the same basic argument applies, but with some slight
modification.) Given [SS] and the characterization for q(6) it is easy to show
that mig) > mo%(8) for all © < 62, in particular for 6 = @', Assuming the original
policy satisfied (PI}, this policy does also, Hence since this policy is optimal it

implies that o and 7% touch at most once for 6 ¢ I,
Next we establish that m and 710 touch at most once for 6 ¢ IT" For

9¢ IT.,

m'(8) = ¢v'(@) > n?' (&) , Hence 7 myst intersect n® once and from below,
if the two schedules intersect at all in [6,89],
Combining these arguments we know there exists ©' ¢ [0,8] and & ¢ {6, 89

sych that 71 = 7%, (If = and 7? don't touch for & ¢ IT we let §' = 0) Since 7 and

79 are continuous it follows that 1 intersects w9 from above at € {when & > Q)

and that 7 intersects 79 from below at 9", whenever 9 =2 ¢°, If & = @ then

(W)
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n(6) %8} for all & with (strict inequality for © = €'} Summarizing we have
n(8) 2 7O(Q) whenever 8 £ (0,8 or & £ [67,69],

Proof of part b: Given the characterization of M in part a, the solution to [GP]
can be derived as fellows:

(i} Pick a 8" ¢ 8%, The solution will require that m > m9 for 9¢(0",691,

(ii) Choose a & £ ©°, Since O ¢ IT' and m(@") = (8"} it follows that

MG~ = vi9"] + T(B"1 or T(E7) = (") - v(&"],
{IC) implies that T(&) = T(&") for 6 ¢ (6,89
(iii) Given ¢, we choose © to satisfy (PI) so that the percent of types © ¢
(0,87 or 8 ¢ [97,6°]) must equal or exceed M, When & > 0, it satisfies 1-F8(Q"] +
Fo(e') = M, Given €' we must select a policy to maximize net government
surplus subject to (PI) which is equivalent to the restriction that

68) = v + T(8) = V() + {N(0") - v(6")]

#

n(el : (e, 6 ¢(0,0°)
Using 9 as a reference point for representing worker profits, the government’s
problem can be written as [GP]" in the text,

The necessary conditions for pointwise maﬁimizatian in [GP]" ylelds

dAW/dg -¢ pel} =0,90¢ IT (54)

where uié) is the multiplier accompanying the comstraint that (6 = n0(&'},
Thiz constraint binds only when (PI) is binding and only over the interwval (9,61,
Hence u(&) = y 2 0 over [6°,8], and it equals O other wise, When (P1) is not binding
sy i8] = 0, then gig) = §(9) whers dAW(3(8),8)/dq = O, When (P1) is binding then
the q(&) which satisfies (b4} will jump down discontinuously at &', thus violating
{IC) As in the proof of part b of Proposition 2 we can employ standard arguments
to ghow that the optimal policy involves posl:ng with q(@) = ¢ in some

neighborhood [6,,0,] of 6" where q(8) is not monotorically increasing, Outside of
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this neighborhood, qi®) = qi®). The characterization of the pooling region and the
optimal output policy are:
(i) If (PI) is not binding, ¢(8) = q(&)
where q(6) satisfies dAW(](6),8)/4q = 0
(it} If (P1} is binding,
min { (61,71 ,9¢ @
q(e) =
max [ Q€331 , 6> 9
where

q(9) satisfies: dAW(q(8),8)/dq - p(®) =0 ,
2

T satisfies 5 [(dAW(F0)/dq- p(OIFO(G)=0,
Sy

with  T=q(e) for i = 1,2 and

pif 9e(8 8l
pie) =

0, otherwise

Given this characterization its easy to verify that gqi{®} satisfies part b, The
reader is referred to Proposition 1 of Lewis and Sappington (1888) for a

derivation of this characterization,

Proof of part a: The characterization of I is proved in Lemma B2, The second

part of a, is established using arquments identical to the proeof of part (a) of

Proposition 2
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Fosotnotes

I, One measure of overproduction is the enormous stocks of unused surplus
produce, World wheat stocks have risen nearly 70% since 198/81, world sugar
stocks 45% and cotton stocks have doubled, For the U,S. many of these stocks are
close to & year's consumption. See Rauser and Irwin (1987}

2, See Hufbauer, Berliner, and Elliet (1886) for case studies. Proposals to
eliminate this protection have been advanced in Hufbiauer and Rosen (1986) and
Lawrence and Litan (19886],

3, The excessive use of factors of production in exploiting common property
resources is well documented in Munro (1982)

4, The political power of the "farm lobby™ in most western countries is widely
documented,

§. Our analysis also extends to the case where factors of preduction are initially
underemploged in some industry because of production taxes, externality or public-
goods problems,

&, To our knowledge there is little theoretical literature on this topic with the
exception of the interesting paper by Roemer and Silvestre (1387) who analyze a
modet which differs significantly from ours,

7. A more general cost function could be employed, but it would only serve to
unduly complicate the analysis,

3, We can obtain & complete characterization of optimal reerganization policies
for cases IN] when v'(83 < m™'(8) ,where 7™(0) is the workers profit in the
efficient first best case, and for cases (T] when v'(8) > n8(Q@), For the
intermediate case where 7™ (8) < v'(8) < n1%'(9), general results are difficult to
obtain, Possible solutions for this case are discussed briefly in section 3,




3, A more general distribution could be assumed, but the uniform distributien
saves on notation, and it satisfies a monotone hazard rate property which is
usually imposed in models of this sort to avoid pooling,

10, The analycis remains basically unchanged even if the government can not

0
observe IJ prior te reorganization,

11, We are of course ignoring several possibly important costs that a worker
incurs in changing Jjobs including loss of human capital, search costs and
retraining and relocation costs, See Hamermesh (18871, In an expanded analysis we
might also want to consider devices other than income transfers to induce
workers to leave the industry, For example, transfers in kind, like offering
retocation assistance may be more efficient in selecting workers to leave, (See
Blackorby and Donaldsen {1887)

12, Thiz assumptien is required if the government is to use nonlinear
compensation schemes so as to discriminate between workers of different types,
Of course this policy will suffer from the same problems as the implementation
of nonlinear income taxes, Our assumptions about the power of the government
to set compensation schemes may seem strong, but there are even stronger
policies which could be used in theory to overcome informational problems, For
example, the government could require each worker to report his type, and
threaten to fine all workers a large amount if the distribution of reports did not
coincide with the known distribution of worker types, If this threat of group
punishment could be made credible, truthtelling would be 3 Nash equilibrium
reporting strateqy for all workers, and the government's information problem
would disappear,

13. This treatment of political implementability is perhaps too simple in thst
it abstracts from the fact that the likelihood of any worker supporting or
opposing reorganization may depend on the amount by which they gain or lose under

the policy,

14, For our medel, assuming k = 3 (so that there is a 50% cost differential
bet ween the lowest skilled and highest skilled worker) and adopting Shoven's
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(1885]) ostimate that A, the shadow cost of raising governmont rowvenus equals .3
we find that [SS] is satisfied provided s equals or exceeds 14% of p, This is a
modest subsidy compared with several agricultural support programs, Estimates
of average producer subsidy equivalents an estimate of the praoportion of
agricuitural income generated by restrictions and subsidies of all kinds, are 72%
for Japan, 33% for the European Community and 22% for the U,S, and Canada,
Source: U.5. Department of Agriculture, Government Intervention in Agriculture:
Measurement, Evolution and Implications for Trade Megotiations FAER-29 (April
1387)

15, If 7 and 70 don’t fouch or intersect, them either (PI) is violated, or (PI
doesn’'t bind, which is never optimal,

'8, Figure 2 corresponds to the case where M is moderately large, As M increases
one can show that ©' increases towards 1, and the region of pooling includes only
the highest skilled workers, In that case q(9) > ¢™(8) for all © except 6= 1,

17, Lewis and Sappingten (1888} contain a more detailed discussion of these
types of policies,

18, When M = 1, then one can show that 7 and m0 touch once at single peint, &,

-

and that 8" = 8" = §,

19, Of course employment is efficient given the worker's output,

20, Another serious commitment problem concerns workers who are bribed to
leave the industry and try to return later on, Richardson (1872) examines the
extent to which this occurred under the U5, Trade Adjustment Assistance

program,

21, Some pramising research in this area includes the papers by Baron and
Besanko (19871 and Laffont and Tirolei1388)




Referances

Baron, D,, and D, Besanks (1986) “"Commitment and Fairness i{n a Dynamic
Regulatory Relationship” Review of Ec, Stud, pp 413-37.

Baron, D,, and R. Myerson, (1982} "Requlation a Monopolist with Unknown Costs,”
Econometrica S50,

Blackorby, C. and D. Denaldson (1987) “Cash VYersus Kind, Self Selection, and
Efficient Transfers,” UBC Discussion Paper No, 87-01,

Guesnerie, R, and J. J, Laffont (1984} “A Complete Solution to a Class of
Principal-Agent Problems with an Application to the Control of a Self-Managed
Firm,” Journal of Public Economics 25,

Hamermesh, Daniel S, (1987) "The Costs of Warker Displacement,” Quarterly
Journal of Economics, pp. 51-76.

Hufbauer, Gary C,, Diane T, Berliner and Kimberly A, Elliot (1986} Trade
Protection in the United States, {Institute for International Ecoenomics,
Washinton, D.C,),

Hufbaver, Gary C, and Howard F. Rosen (1986) JTrade Policy for Troubled
Industries, (Institute for International Econemics, Washington, O.C.),

Laffont, J.J,, and J, Tirole (13988) “Adverse Selection and Renegotiation in
Procuyrement.” Cal-Tech W.P, No, 655,

Lawrence, Robert Z,, and Robert E, Titan (1986} Saving Free Trade: A Pragmatic
Approach, (The Brookings Institution, Washington, D.C.J,

Lewis, T,, and D, Sappington (1888) "Countervailing Incentives in Agency Models”
U,C, Daviz Working Paper.

Matsugama, Kiminori (19873 “Perfect Equilibria in & Trade Liberalization Game™
Discussion Paper no, 738, Northwestern University,

Mirrlees, J.A, (1971) "An Exploration in the Theory of Optimum Income Taxation”,
Rev of Ec, Stud 38 pp 175-208.

38




Munro, Gordon R, {19821 “Fishertes, Extended Jurisdiction and the Economics of
Common Property Resources™, Canadian Jgurnal of Economics, 15 pp 405-425,

-

Rausser, G, C,, and D, A, Irwin (1887) “The Political Economy of Worldwide
Agricultural Reform,” unpublished working paper, Department of Agricuitural and
Resource Economics, U, _C, Berkeley,

Richardson, J. David (1982) "Trade Adjustment Assistance under the United States
Trade Act of 13874: An Analytical Examination and Worker Survey,” in Jagdish
Bhagwati, ed,, Import Competition and Response (Umiversity of Chicago Press and
NBER) pp, 321-357,

Roemer, J, £, and J, Silvestre {(1987) "Public Ownership: Three Proposals for
Resource Allocatien,” U.C, Davis Working Paper no, 306,

Shoven, J,

Staiger, Robert W, and Guide Tabellini (19873 "Discretionary Trade Pelicy and
Excessive Protection,” American Economic Review 77, pp. 823-837,

Tornell, Aaron (1988) “Time Inconsistency of Protectionist Programs,” Discussion
Paper no, 374, Columbia University,

Weiss, Andrew (1980) "Job Queues and Layoffs in Labor Markets with Flexible
Wages,” Journal of Political Economy 88, pp. 526-538,

Weitzman, M, (1974} "Free Access vs, Private Ownership vs, Alternative Systems
for Managing Common Property,” Journal of Economic Theory 8, pp, 225-234,




F'y
¥,
5(e)
/’ mig)
4
1 z | |
>
3° Y 1 ©
EIGURE 2
14 ] :
—— B ‘\“
q - / =
q(e) /
Vi
/ )
A '
! | t i |
>
5 9, 0 6, 1 ¢




V.4

yee)

& o

v.m4

n(8)




Jun-88
RECENT ISSUES OF THE WORKING PAPER SERIES
QF THE DEPARTMENT QF ECCNOMICS
UNIVERSITY QOF CALIFQORNIA, BRERKELEY

Copies may be cbtained from the Institute of Business and Economic
Research. See the inside cover for further details.

8868

8869

8870

8871

8872

8873

3874

Rudiger Dornbusch and Jeffrey Frankel
THE FLEXIBLE EXCHANGE RATE SYSTEM: EXPERIENCE AND ALTERNATIVES

Feb-88,
Barry Eichengreen and Carolyn Werley
HOW THE BONDHOLDERS FARED: REALIZED RATES OF RETURN

ON FOREIGN DOLLAR BONDS FLOATED IN THE 19208
Feb-88.

Roger Craine

ASSET VALUES AND ECONOMIC FUNDAMENTALS

Apr-88.

David W. Roland-Holst, Sherman Robinszon

THE OPPORTUNITY COST OF DEFENSE SPENDING: A GENERAL EQUILIBRIUM ANALYSIS
Apr-88.

Jeffrey A. Frankel

FACTORS DETERMINING THE FLOW OF CAPITAL FROM JAPAN TO THE UNITED STATES
Apr-88.

Roger Craine

RISKY BUSINESS: THE ALLOCATION OF CAPITAL

Jun-88.

Kenneth A. Froot and Jeffrey A. Frankel

FORWARD DISCOUNT BIAS: IS 17T AN EXCHANGE RISK PREMIUM?

Jun-88.



Jun-88
RECENT ISSUES OF THE WORKING PAPER SERIES
QF THE DEPARTMENT OF ECONQOMICS
UNIVERSITY OF CALIFORNIA, BERKELEY

Copies may be obtained from the Institute of Business and Economic
Research. See the inside cover for further details.

8875

8876

8877

8878

8879

8880

8881

Samuel Bowles and Robert Boyer
LABOR DISCIPLINE AND AGGREGATE DEMAND: A MACROECONOMIC MODEL

Jun-88.

Samuel Bowles and Herbert Gintis

CONTESTED EXCHANGE: POLITICAL ECONOMY AND MODERN ECONCOMIC THEORY
Jun-88.

Samuel Bowles

CLASS ANALYSIS VERSUS WORLD SYSTEM? EPITAPH FOR A FALSE OPPOSITION
Jun—-88.

Samuel Bowles

CAPITALIST TECHNQLOGY: ENDOGENQOUS CLAIM ENFORCEMENT

AND THE CHOICE OF TECHNIQUE
Jun-88.

Richard J. Gilbert and David M. Newbery

REGULATION GAMES

Jun-88.

Joseph Farrell and Carl Shapire

HORIZONTAL MERGERS: AN EQUILIBRIUM ANALYSIS

Jun-88.

Tracy R. Lewis, Roger Ware and Robert Feenstra

OPTIMAL EXCLUSION AND RELOCATION OF WORKERS IN QOVERSUBSCRIBED INDUSTRIES

Jun-88.









