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1 INTRODUCTION

Optimal rules for the provision of collective factors of
production  have been quite extensively investigated since the
seminal contributions of Kairuka {1965) and Sandmo {1972), that
may be regarded as the counterpart of the Samuelson’s papers on
the optimal allocation of public goods among consumers(I). In
the works of Kaizuka and Sandmo, conditions for productive
efficiency were explored and general equilibrium implications
of such conditions were derived in terms of correct shadow
prices to he used in the provision of public inputs by a
central planner(z).

A further extension in this line of research was brought
in by Laffont (1973) who showed how the introduction of
uncertainty in the provision of public inputs substantially
modifies the optimal rules obtained in the afore-mentioned
papers, even assuming complete knowledge about the cost
structure of the private firms interested in the production of
the public input(3).

More recently kohli (1985 discussed the properties of
cost ard profit functions that include a quite peculiar type of
public input, deriving Suals for some well-known theorems in
international trade theory under the assumption of non-

Jointress in the production eet(4).

All  these contributions have been set up in =& general



equilibrium framework in analogy with the literature on public
consumers goods and according to the prevailing tradition in
public economics literature, whose major and quite jJjustifiable
concern was how to derive optimal provision and pricing rules
in order to discuss the allocative and distributive properties
of public interventions(S).

The only notable exception to this tendency is the Groves
and Loeb (197¢&) paper that tackles the issue of designing an
@conomic mechanism capable of coordinating the provision of a
public input to a group of private firms without incurring in
the "free rider" praoblem. This otherwise interesting exception
is mainly due to the fact that the "more limited" object of the
paper of Groves and Loeb is inherently so complex that could
hardly have been undertaken in & general equilibrium context
that remains however - in the authors” opinion -  the most
suitable framework to work with public inputs(é).

1.1

This traditional focus on the conditions o? Faretao
optimality in the provision of public goods ha; however
generated a quite diffused disregard towards the role that the
market structure of the industries involved in such provision
can play in modifying the allocative properties of the optimal
rules designed under the perfect competitions asazumptions. In
this respect it could be reasonable to argue that the
introduction of a public input in an oligopolistic market has
almost certainly vetry different effects on price, output and
on  other important variables that influence its allocative
properties respect to the same provision in a competitive

structure(7). In what follows we therefore assume the presence

of  a public agency producing different types of public input
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that Qnﬁer the cost fuctions of n oligopolistic firms producing
an homogernous private output. The epffect of the public input is
to shift the cost parameters of the private firms downwardly in
A symmetric or asymmetric way, according to a simple
variational conjectures scheme that allows for different
degrees of collusion amang them(B).

The model is mantained at a very simple level -~ as for
strategic interaction and informational requirements - in order
to show which are the main features of the oligopoelistic
markets that make the standard results in public ecoromics not

appropriate in this context.

1.2

Following the structure of the Seade (198%) model of
tavation in oligopolistic structuwres - ane of the few =studies
in this very interesting area — we show that a marginal

increase in the provision of public {actor*augmenting inputs
always increases the output of the industry, but not so for the
profits, whose variation may'well be negative when the deﬁand
is particularly non elastic. In this casejit is also shown that
the fall in the cost parameters almost always - but not in the
competitive case -~ overcomes the price decrease.

On  the other hand when firm-augmenting or local public
inputs are introduced, the industry output increases - coeteris
paribus -~ with an elastic demand, whereas there may be firms
actually reducing their output. Moreover, when the public input
is firm—augmenting, the more efficient firms tend to increase
their output relativelf less in front of an increase in  the
provision of the input. In these circumstances it is also
possible for some firms to have their costs decreased by &

smaller amaunt than the price fall, again according to  eome



critical elasticity levels. Quite surprisingly overall profits
may be negative in this case when the opposite conditions
respect to the symmetric case hold, namely when the demand ig
elastic,

Further, some welfare calculations show that - with equal
production costs for the provision of the Factor—augmenting
public inputs -~ the former ones tend +to be more welfare-
improving when the elasticity of demand is 1ow and vice versa.

The main object of the exercise is however to show how
some well-known results in industrial economics literature can
be put to work in a context traditionally investigated only by
public economics authers. In doing this isg obviously quite PAasy
to incur in shortcomings in both the areas Lthat we would libke
to cover(q). For now it will be only noticed that no attempt
has been made all through the paper in order to endogenize the
cost of producing the public input, or to include this cost in
the welfare analysis that compares different types of input,
since is generally assumed that they are covered by general

taxation.

1.4

In the second section we sketch out the basic lines of the
model in  the case of Factor—augmenting public input when a
symmetric environment is needed. Static comparative results an
output, price and profits are derived following the framework
developed in Seade (198%). In the third section similar results
are obtained for both "local" public inputs and firm-augmenting
ones and in  the follawing section a camparative welfare
analysis of the provision of those different public inputs is
provided. In the concluding  remarks some suggestions for

further research are included.



2 FACTOR AUGMENTING PUBLIC INPUTS

Fublic intermediate goods  are in general factors of
production that enter the cost tfunction of several firms. In
the public economics literature however, they have been
differentiated according to the particular way in  which they
enter these functions, More precisely McMillan (1979)
distinguishes between {actor~augmenting and firmwaugmenting
public inputs; the former ones are those that are available for
the use by any primary factor, whereas the latter ones are
available for the use of any firms in an industry, but firms of
di fferent size can use the same quantity of public input(IO).
It is then clear that the effects of an increase in the
provision of factor»augmenting public inputs, in terms of cost
parameter shifts, can be analyzed in a model with symmetric
firms, whetreas in order to study the implications of the
introduction of A firm—augmenting public input, it is necessary
to start from an asymmetric modelﬁ In this section we will
analyze the firgt/category, leaving the other to the next one.
2.1 |

The n symmetric<Firms - producing a homogeneous output ~
confront an inverse demand section p=p (), with pT i, pTtdO and
@ indicating the industry output. The cost function for the

firm i is defirned as

where q1 is its output and g is the amount of the public  input
provided by the agency. The cost function is characterized by
i . i . . (11)

© ggtY and ¢ qg~ v for every j where subscripts indicate

ditferentiation.

&



The profit function for the firm i is given by

(1) o= p(@)q1 - cl(ql,g).

Differentiating (1) w.r.t q1 we do not  obtain  the marginal
praofit perceived by the firm i, since we assume that it
believes that the other firms”™ output will change in  relation

to its own by a simple conjectural variation relation such as

k' = do/dq’

with k1=0 in a competitive sectar, k1=1 in a Cournot

environment and kl:Q/ql if the firms conjecture that their
change in q1 will encounter an equiprapaortionate response by

the others. Accordingly the first and secand order conditions

for the firm i are respectively

(2y PED + p (kg - chqll,g) = 0
and
) - Fldqlp“ + 2T - cqu £,

The stability conditions for this equilibrium have been
derived by Seade (198 under conditions of asymmetry among
firms and are az follows

(n+kl}p’ + nqulp” - :qu

and ' (4)
i, 1 .
b p [ ag * LI
Imr order to obtain the output  reaction function of the



representative firm to a marginal increase in the provision of

the public input we totally differentiate (2) and we consider -

a8 a first case - a symmetric equilibrium, obtaining
dq c
Gq9
(%) [ e s e o e e D e et e o e
dg (n+k)p™ + nkgp®® - Caq

which, from the stability conditions (4) is always positive
under  symmetry. Moreover it ig easy to verify that {5) isg
greater in the case of competitive behaviour (k=) , then under
Cournot assumptions (k=1) and smallest under a market share
equilibrium  (k=n). As usual the more collusive is the marlket,
the smaller is the raction of the producers in terms of output.
2.2

Due to the homogeneity assumption, the price variatians

can be eacsily derived differentiating P =ping) with respect

to g
dp p’ncqg
(&) T oo o e e e e e e e e e e oo o o e o o s o0 s e oot o s e
dg (n+kd¥p™ + nkqgp’” - Cqq
that ie, as expaected., positive. Following Seade (1985 we

define the shifting coefficient

(7 s = (dog/dg)/(dp/dg) ¥ (Acq-Ap)/Ap
q q

that measures the proportional amount by which the variation in
price undershifts the variation in marginal costs. From (&) it

15 possible to derive the value of 8 in ow case

.

{8 s = (k/n) (1 + ingp’*/p’) - (cqq/kp’))

from which defining E=~0p”" " /p° as the slasticity of the slope

o



af  the inverse demand (Seade 1980)) and 1~x¢(cqq/kp’) as the
effect on own marginal costs per unit.of perceived change in

price, (8) can be rewritten as

(D) g = (k/n) (y - EY,

Assuming a linear cost structure such ag qu=0 and
recalling  the definition of S, there will be an undershifting
of price on marginal costs when E<1. Since the expression  (3)

aridd (1) can be formulated in terms of E and » as

(") E < (1 + %) n/k

and

(47) E < n/k + ko0

and since n/kzl, the conditions for undershifting are

compatible with the stability and the second order conditions.

Some ohservations can be derived from the expression (9.
Firstly the occurrence of over or undershifting does not depend
either on the structure of the market in terms of number of
oligopolistic firms involved or on their conjectural variation
parameters, These features of the market structure can only
increase or decrease the value of S. whose algebraic sign is
strictly determined by the cost structure and the shape of the
demad curve.

Secondly, the possibility of over and undershifting only
arises when there is strategic interaction among firms because
under competitive corjectures = is bound to be 0. On the other
hand, the more the market is collusive, the higher are the
under  or overshifting effects and that, if 1t is irtuititve

with undershifhing, it is certainly not in the opposite case.,



Thirdly, the presence of an igsoelastic inverse demand
function and of & linear.cost structure makes overshifting
unavoidable., In fact with pr—i/e the value of E becomes
E=l+l/e>1. On  the contrary under a linear inverse demand
function, whatever it is the cost structure, E=0 and s=o
undershifting always occurs. The fact that the posaibility of
under  or overshifting heavily depends on the structure of the
demand curve has been already noticed by DeMeza (1982) and
Stern (1987).

2.3

The effect of a marginal increase in the provision of the
public input is not a priori completely clear because if  the
price level will certainly decrease in absolute terms, it is
aleo true that the output increases for any firm in a way that
is correlated with their strategic interaction. To see which

effect will prevail and under which conditions we tdtally

ditferentiate (1) obtaining

(10) T e ~ cq-

Hince both Cgg and g are negative by assumption, n is the
upper  limit for & and the denominator is negative for the
stability conditions t4), the expression (10} describes two
opposite effects on profits: the first being the increased
equilibrium output effect which has a negative influence on
profits  and the second Qeing the profit gains obtained by the
producers in absence of the equilibrium effect. Obviously which
af the two effects will prévail depends on the features of the
coet and demand structure with a number of possible outcomes.

It may be interesting however to specialize our assumptions on



a particular class of cost functions of the form

(11) c(q,9) = aqg + Q/qg

-y

s ,
where obviously cgm—Q/g‘, cqgmwl/g* and cqqu. Accordingly (10)

becomes

dmw gk(2p" + nagp)

T R e e e e e

)
dg Cin+kdp’ +nkgp”? 1g™

and, substituting with E and x

dm qk (2-E)
(1) T e e e e S —— .
dg [(n+k)p’+nkqp”~cqqlg /p
From 1) it is easy to verify - always recalling
conditions (4) - that a marginal increase in the provision of

the public input has a positive effect on profits only if there
are no competitive variational conjectures and if E<2,

In this case alsa the market structure does not aétually
determine the sign of the expression (12) even if it is still
true that the more collusive is the market, the greater is the
impact of the marginal increase in public input provision oan
profits in either directions.

Adopting an isoelastic inverse demand function, the
condition E<2 is equivalent to e>i in terms of elasticity of
the ordinary demand curve. This means that in a symmetric
oligopoly an increase ‘'in  the provision of public input
increases profits only when the demand is elastic. Again  this
result is heavily dependent on the assumptions about the demand

structure insofar a linear demard tuwrve would increase profits



in any circumatances, with the only exception of competitive
bebaviour. It should be noticed also that under monopolistic
conditions a negative value of (17) can never ooccur, even with
an  isoelastic demand, because in that case the elasticity of
the ordinary demand curve is always greater than the one in
equilibrium,

There is however a requirement that we have to impose on
(120,  namely the stability conditions (3°) and (4°), in “force

of which with an iscelastic demand curve and a linear cost

function (12) becomes
(13 e > k/n

that says that stable equilibria imply e*1l only when there ic a
highly collusive conjectural variation parameter. If there are
behaviour rules different from a market share agreement the
condition to mantain (172) positive cannof create problems in

terms of stability.

3 LOCAL AND FIRM AUGMENTING PUBLIC INPUTS

In the preceding section we analyzed the impact of
marginal variation in the provision of a public input that
entered the cost function of each fierm in the same way. This
kEind of public intermediate goods are known in the literature
as factor-augmenting public Joods since the total amount of the
latter is available for use by any primary factor and altering
the firm's size does nqt alter the amount aof public good is
available to work with., This feature obviocusly allows its
introduction in a symmaetric equiliberium analysis,

3.1

It is however possible to consider public inputs  nok

11



entering the cost function of every firm in the same way. One
vieery important case that may arise is a local public input that
does not affect the cost structure of the firms operating
outside the territory where the factor is provided. This kind

af public good has been extensively studied in international

economics theory in order to deal with otherwise wunexplainable

cost differentials bhetween firms caompeting 1in the same
. . (11)

international sector . Another case that has been

investigated in the public economics literature is that of a
firm-augmenting public input. With this definition is indicated
a production factor that is available for use by any firm in an
industry, but firms of different size use the same quantity of
public good. With such an input there is no exclusion of use
among  firms but within a firm there is exclusion of use among
factors(lz).

The distinction between the two categories of public inputs
lies in the fact that in the former the publicrness snds on  the
border of a territory whereas injthe latter it ends inside the
firm at the factor level. For our purpose both caeses need to be
studied in a model in which firms are asymmetric in the precise
meaning that the public inputs enters in different ways in the
cost functions of different firms. The firm—-augmenting public
input will be that case in which the difference is given by the
size {or market share) of the firm itself.

3.2
In order to study the impact of these "asymmetric"
public inputs we need to rewrite the tfirst order conditions

mantaining the distinction across firms

(14) p’Ejdqj/dg+h1qlzjdqj/dg+klp’(dqlfdg)*cqu(dql/dg?~clq9=0



Using the conditions for stability and defining
P (p'+k1q’p”)/<k1uc1qq>

and i i i i (15)
- I g9 £k TR qq)

it is possihle to simplify (14) as
i i i
(1&) o X tdg /dy) + dq i /dg = &

which, upon addition becomes

J J .
Xj dg” /dg (1 + Lje) = Ly &

and, using (1+L.07) %0 from (4). we qot
: G 3 1 g

. ]
(17) EJ(de/dg) = (Zjéj)/(l+ﬂjv ).

The expressionx (13} is positive under our assumptions,
since it is such when clqéio and CIQQ{O for at least some of
them. As far as the individual firm i is concerned its  output
will increase when
(18) (de’ /dg) = &' - ot ipiel/1en ety
is positive. That may ocouwr, under stability conditions, only
when 51}0, that is when the cost reduction due to the marginal
increase in the public good provision is high enough in  that
specific firm i. It $0llows that, in the case of local public

input will decrease its output, and therefore the rival ones



will increase their in a way to more than compensate the firat

effwct.

We now specialize our model assuming linear costs,
Cournot-Nash behaviour and ciqg=q/qi in order to introduce the
analysis of a firm—augmenting public goods whose impact on  the
cost structure is inversely related to the marbet share of the

firm. In this case (15) becomes

ot = (1+q (pi/pt Ty = (1-(q'/7are)

and ; i
71 = x/qp?
where ol0 and (17) may be written as
(15) Iiidg’/dg) = a/fp’ (2-E) 1

where a=a/0. The expression (19) is positive when E<2 and

therefor? always with a linear demand and when e*l with an

isoelastic inverse demand. Accordingly (18) now becomes

(20) dq'/dg = (x/q'p )+l (gt /@YE-11 La/(p” (2-E)) ]

The sign of the latter depends on both E and the market share.

It ie to be noticed that the first term in (29) can be regarded .

as  the positive effect on output of cost decreasing and it is
inversely related with qi whereas the second term has &
positive (negative) effect on the autput i EX2 (E<2) that is
directly related with the market share. It follows that the

smaller is E or the more elastic 1s the ordinary demand, the

more  1e penalizing - in terms mf cutput ~ ta be characterized

14



by an high market share.

I fact, if the initial Cournot-Nash equilibrium allocates

mar ket shares in inverse relation to marginal costs as

wer can asee from (20) that the marginal variation of output  due
to an increase in the provision of the public input ig actually
inversely correlated  with the previous level o f aoutput.

Differentiating (20) w.r.t. ql we get

‘ i i 2 47,
(21 {dq g/dq Vo= IxEsQTpT (2-Ey ] - Cax/q “p 1
that, under owur assumptions, and provided that q1 1s not "too

high" is negative.

This particular effect of the provision of firm—augmenting
public inputs is however hardly surpriging since its main
explanation is to be found in the definition itself of such
inputs., In fact in these circumstances, the smaller {the less
éfficient) is the firm, the larger is the ratio of public to
private factors used by it, that is, the larger is the marginal
efficiency of the private factors in the firm.

3.4

We turn now to examine possible differences arising in the
behaviour of prices and profits when asymmetries in the impact
of the provizion of public inputs are taken into account. To
mantain the analysis algdbraically tractable we assume again &
limear rcost structure. In this case we get

, R . ST . -
Cdp /de) poldet de pTEydgT /dg)

i i i
e q/dg € ag € ag



and uming (17)

i . o) 3.1
(2 Lldp/dg) /¢ qu = p LD )/(1+EJ¢ Je qgj .

If every firm is characterized by Cournot-like conjectures from

(22) we have that

- . i " L 1
(23 Lidprdgy /e qgj = (X « qg)/(c, qg(2~E).

i

Recalling the expression (B3), (27 can also be written as

26 st = Act ~Ap/ap T te’ gg (2-E) -2 507 g 1/00 ) 000,
Expression (24) allows for different comments according to the
consideration of either a local ar a firm-augmenting public
input.

Im the Ffirst case overshifting always occur for those
firms who are not getting benefits from the provision of public
input. For the nther ones the liktelihood. of undershifting is
directly related with E and thue inversely related with the
elasticity of the ordinary demand curve. More specifically it
can occur only if edll and if the cost reduction experienced by
the Ffirm 1 is a sufficiently high proportiaon of the overall
cost reduction. bhen &irm-augméﬂting public inputs are

considered (24) can hbe written as
: i, .
(25) s = @/ y(2~E) - 1

that shows again how firms  with high market shares are
disadvantaged in undershifting in those circumstances in which

it may ooocur (i.e E<2).

14



One important point that should be noticed comparing
erpression (24) with the amalggous for the asymmetric case in
() is  that in the former conditions for undershifting are
univocally less restrictive in terms of elasticity of the
ardinary demand curve. This is due to the fact that whereas in
(?Y Bl is -~ given our Aassumptions - both a necessary and
gufficient conditinm for undershifting, in expression (24) E«p
1% only & necessary condition €for undershifting. It 1is, in
fact, aleo needed that for the particular firm anal yzed aiqg
not  anly negative -~ feature that rules out all the firm not
involved in the provision of the public input - but also high
enough  in absolute value, condition that canm rule out some of
the larger firms in the firm-augmenting case. It follows that
direct comparizons cannot he de awn explicitely and that the
apparent  smaller restrictiveness of the conditions found for
the expression (9) ig mainly due to its greater power .,

3.5

In order to detect the impact of an increase in the
provision of public 1inputs on profits when such intermediate
factors enter asymmetrically in the firms® cost functions we
Can totally differentiate erpression (1) obtaining the

counterpart of (1)

{24) dnl/dg = (p—clq) (dql/dg) + ql(dp/dg)

that, uwsing (18) and (23) can be written as

[y

(277 dn’ /dg = (p~-c:1q)[6'}'--(0"1§I_j5"]/1+23trj}3+q1[2jc'}qg/(2—-E)J

: . a1 : ,
that 1s positive when 4 Ao wWith esception  for very  amall

values of B, whereas cam bhe more easily negative for firme that

17



are excluded by the provision of local public inputs for whom

JIMO. Specializing the model to firm-augmenting public inputs

and recalling (20) and (23), (27) can he reformul ated

dni/dgm(pmciq)((a/qip’)+((qi/Q)Eml)(m/Op’(2~E))]+(qia/0p’(2~5))
that differentiate w.r.t. qi glves

(280 dvig/dqi = [a(E+Q)/Q2p’(2~E)J “Em/qigp’l

that in anmalogy to (21) is negative always when E>2 and/or when
~ coeteris paribus - qi is not toao high: This result seems
warth to be outlined because (28) shows a non linear influence
ot the marlket share on the sign of the profit variations due to
A  grater public input provision. More precisely (28), quite
apart from the value of E, indicates +that +he marginal
variation in profits tend to be smaller as the market share
increases, but this doss not hold in the case of firms having a
very high market share that praobably manage to mantain posit;ve
variations in the profit level.

In order to obtain the overall variation in profits we add

up in (26 using (17) and (23

3

£ tdn? sdgr =55t (p—ct ) 87 /1407y« gl qa/ (2-E) 1

that can also be written as
{29 dw/dg = [(pwcq)+p’9cqg3/p’(2~5)

where the variables without superscripts indicates the sum over

18



the j firms and where (1%), Cournot conjectures and linear cost
structure wer e introduced. Expression (29) under our
assunptions is positive only when E+2 and this represents a
gtriking result as long as it reverts the conditions for the
overall profitability of the pravision of public inputs under
symmetry obtained in (12).

Given the stability conditions derived in 4) and 4°) for
the symmetric case however we cannot detect any incompatibility
between the condition E»2 (e<1) for the positiveness of {29
and  the afore-said stability conditions unless - takes very

high values indeed.

4 WELFARE ANALYSIS

Assuming that the production of public inputs of  the
different types analvred iz financed throught general tavation,
the welfare function can be defined as

Q*(g)

J X3
W = f f@Q)da - I clg ,9)q
)

where o is the average and marginal cost, equal for esach firm,

ar as
(T W= Le/(e-1)1 pX€710/e ok ok
Differentiating (30) w.r.+t. g, we get

dW/dg = (D;ml/e—c)(da/dg) - cge*

that under isoelastic inverze demarnd becomes

1%



(X1) dWw/dg = (p¥*-c) (d0sdg) - cg0t
where cgﬂO and  consequently - given (5) - (319 is always

positive under the provision of a Factormaugmemting public
input., When the public inputs are of the local or firm-—
augmenting type and ASBUMING as wsual Cournot conjectures, we
krvow  From (13 and (19)Y that the expression (31 can  he

rewritten as

(22 dWsdg = (p*"c) cqg/p‘(2~E) - cgﬁ*

that is again univocally positive only when E<2. The opposite
case of E22 however seems, as explained in the end of the last
section, to be incompatible with the stability conditions (4)
and  {47) and therefore can be regarded as a léss interesting
tase of this welfare analysie.

From (31} and{(32) we can further show that through the
term dO/dg., the increase in W will be greater the less
collusive the market structure is,;the larger is the output
level in eqguilibrium and the greater :s the impact of the
provision of the public input on the cost  structure of the
firms, On  the other hand such AN Increase  ig negatively
carrelated with bBoth theaverage cost level and the elasticity
of the ardinary demand Curve,

Finally, recalling (15) amd (47 in (31, the latter can
be rewritten as

{317 dii/dg = (p*wcﬁﬁ(ncqg)f(n+l)p’+E]~CQQ*

Eing  again  Courmot caniectures and linear costa, Comparing

L AR with (A2 it is easy to verity that the incresse  in



welfare dus to o a marginal increasse in the provision of public
input e greater in fhe case of factor—augmenting goods only
when  E22 - coeteris paribus, that is asauming that "Gy in
(317, indiceting the impact of the marginal increase in  the
provision  of  the public input on the n symmetric firme, i
magual b Cgg in (D), the wveréll impact  on the asvmmetric
firms -, This wel faro- creating advantage of Yasymmetric! public
inputs seemE bo ‘be @xplainahie in  terms of a emal ler
promeibhility of tmplementing collusive behawvioue when the firmg
have  experienced very different levels of cost recductions,
From that it arises the possibility of undershifting and hence

of exploiting large marging for the firms whe bhenefit more from

510 .

the marginal increase in the Doy,

Im this section the [

¥ mﬁaviding different public

oth assumed +ea bre

drput e hmt breaen imcludmd
covered by general tavation and to  he @2ual - between the
differant  tvpes a0 that in a camparative analysis it alwayes
cancels out. The evclusion of ﬁhia feature from the analysis ig
notwithstanding a [ THE R o S I ghartocoming since i+t males mmf@
difficult tao draw  allocative conclusions from the results

obtained.

S5 CONCLUDING REMARKS

The analvzis Presentad be

2owag mainly justified in  the
introduction as = perbaps fruibfol investigation in  the not
very  ouch stoudied areas of intersection between industrial  and

public  economice, Two are the most important findings of this

cigation. Firatly, Pt has beern  illusteated that the
provision  of  public input hMies o important effects  on the

beshiaviour of oligopolistic £4r;

and more interestingly on  the



mar ket atructure, effects  fhat moddi Fy its allocative
efficiency., The WAY i which thig influence is actually carried
through  depends mainly an the characteristics of the  demancd
tunctions  and  an the type of prblic input invealved. In  that
respect comparative static results are relatively clearmcuti to
make the analveis intelligible.

Secondl vy, from a welfaf@ anal veis perspective, we  have
=hown that the coste of previding publié inputs to
oligopolistic industi-ies have to be carefully cmmﬁidarmd on the
basis of the effects on Prices and output outlined in  the
précedimg paragraph., Specific care should be put  when the
provision of g firm«augmemhing pubrlic input ie in crder, that
has  been  shown as breing velatively leag wé1$ar@~imprmvinga
Different mechani smns of privete provision of  public inputs

should ther he investigated i aligopolistic markets - Fanging

from the clascical Plgousyd an approsch to a ridefinition of  the

(13)

-ty

Praperty rights on theeoe actmfz

In that peraspactive nne of the meior {ssues that have heen
COleﬁt@ly‘ disregarded is fhe d@rivatioﬁ of  the conditions
under which a public input - kath purely and inpurely mublic -
can  be mptimaliy provided by private oligopolistic firme,. A
folldwing stap would  be tm anal yge the informational
requirements that s pulalic Agency should meet -~ 4 the
aforesaid conditions  do nmok hold - in order 4o provide  the
Apublic irput éffitiemtly(14).

Again a different extension of the ARproach preceﬁt@d herea
i% to evamine the optimﬂl Rproviein rules when the effect of the
public  input (. e, asCientific knmwladge)>mn the cost  function
passes through some learning process o through the commi tment

to  Fived investment | in such cases there would by es the

Pogssibility of taking into

& mtrategic interaction riot




anly  among the private firma, bot alsn with the public  agency
and  there again  the informational requirements would be

particularly relevant.

NOTES

eful hea, among the others, 9, Zamagni  and  F.

¥ I am gr
Delbona for helpful comments received to an earliwr veraion  of
this paper. I wish a2lso to thank (5, Ecohia anmd . Srarpa for
valuab;e discussions and §or suggesting useful improvements.

i ‘THe %aét that the formul ae for the oaptimal provision of
public intermediate aoads have heen derived more than ten veare
aftter the works of Bamuel son - even i f they db not need o more
sophisticated anal yiical Dackaground ~iE a smignal of the srarce
attention paid to thie topic in +the literature,

2 Experially Samdme CIR72Y drans a very neat  analngy bmtwaén
the Samuelson® s ruleg and the émem far the intermediate pub i e
geodsr;  Fairuba (1945 an the Bther hand is more interested in
deriving canditionsg o productive efficiéncy.

S In the introduction of FHie work Laffont argues that »in the
analvysis pf intermediate public goods the %reerrid@r problem ig
not  so serious as for the Ronsumers® public goode because the
technical relatione involved can be more easily detected by the
public Hgercy, This dops not seem Loy bre completely. true  and
indesd  the gfeat development of the lit@rﬂtUWQ 31y rﬁgulation
with incomplete informatimm seemns to point out the Felévance o f
talking inte account the role performed by the infmrmatiwnal
requirements in the situation urnder analyéiﬁ.

4  Eohli (1985, for analiﬁiﬂal reazons, considers only  public
intermadiate goods of the #irm*augmenting type. The problem

with thig Approach, as oublined brv MeMi ) tarn C1e7e) 1 the



lackness of general ity dus  to  the difficﬂlty of  Ffinding
reasonahl e eramples ovf geocs Faving the specified
characterstics,

3 For an interesting sutvey of the allocative aspects of  the
provision of public intermediate goods see NMegishi (1977 .

& The ohject iteelf ot the Gfuvma and  Loeb paper may  be
regarded as an implicit disagreoment with the Laffont g (1975)
claim  that the free ricer proﬂlem is not s relevant wihen
public inputs are analysed,

7 The partial saullibriam framewor Cémmot be seen as a serious
Vimitation inzofar it allows for the explanation of phenomena
such as the mutputwdecreaming fall in costs.,

8 Ferhaps the most gtimulétimg introduction to the comparative
static analy%iﬁ in aligopaly mercte ] with comniectural variations
is to be fourd in Diisrdid (1986,

9 VSQm@ af the most relevant amang those shortcomings  will brea
disguaﬁﬁd in the concluding section,

10 -The reasan why MoMillan {£97?), Bt élﬁm Negiahi (1973,
point - out this distinction and  not, foar instance 4&
differentiation between  local  and fmctmrwaumentimg | public
inputs, is  that the former  allows far  the dnal vais ot
inter&ating features of the Euler g theorem in pPresence  of
public intermediate nooda, |

11 The paper of Kohli (1985 4 extrémmly interesting in that
respect, Since  he derjves the analogous  af  fhe CStolper-
Bamuelson and BEybezynslky theorems in bresence of pablic inputkes,
12 The only evamples of Firmwaugm@mtimg public input that have

been noticed in the literatiyre are legal services or BENV e

it

provided by frade aszoclationg and natural resources that ran

be utilized by several industrioeg %imultamemuﬁly and  without

e



interfewemcaﬁ, but  with congestion among firms  in the same
industry (i.e lakes),

iz Discussion on the allacative features of the property
Fights solutions to the public goods suboptimalities - oven if
in & very specific contest - can be found in Fatr and Shapiro
{1984,

14 In this respect would he ihtﬁregtimg to see what does change
in & Groves-Uoeh mezhanism whean strategic behavimuv amorng the

private firmg ig irticoduced,
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