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'Contént Requixémehts with Bilateral Monopoly

i.. Introductiﬁn

.antent requirément policies allow a domestic mgnufacturer tblreceivg a.
tariff reBate on an impotted input in exchaﬁge for using a requifed ééﬁtéht of
domestic substitute ipput intt.ité output. Thié paper was motivated by the |
case of domestic content requireﬁents in the Australian tobacco.sector.
Australian leaf tobatcovfarmers produce solely for the domestic manufacturing
industry*ahd face strong competition from foreign tobacco producers.
Australian tobacco producers ére organized as a government-sponsored cartel
that controls output levels with production and marketing quotas. The
oligopolistic cigarette manufacturing industry composed of three firms buys
domestit leéf, high quaiity tobacco ftom the United States and low quality
tobacco from 1ess de;eloped countries. On the domestic market; Australian
cigarettes compete with imported U.S. cigarettes. The Austraiién goﬁernment
provides a minimum domestic content requirement‘of 50 percent for cigarettes.
The govérnment also sponsors énd mediates at annual price and quantity
negotiating sessions between the growers’ cartel and cigarette maﬁufacturers'
association (IAC, 1987). Historically, manufacturers have agreed voluntarily
to use 57 percent and to negotiate the price and quantity yeatly.

This paper anaiyzéé the economic implications of physical content
requirements in a bilateral moﬁopoly situation, using a cotpetative game
framework.l = Both the domestic inputisupplier and manufacturer behave
strategicaily and négotiate an enforceablé marketiﬁg contract.

We analyze two bargaining situations. First, we investigate the implications
of a minimum domestic content requirement set at the free trade input

proportion. The input supplier and final good manufacturer bargain over the



price and quantity.of the input. Then we consider avminimum~domestic content‘
requirement that is below its free trade level and let the two agents
negotiate price, quantity, as well as the actual content proportion above the‘
policy;requirement. The latter situation is consistent with the Australian |
tobacco content policy. Both'cases are used to analyze the impacts of shocksb
1n the demand for the final good and changes in the content requirement on

resource allocations, input price ‘and profit

i Whenever the requirement is not strictly binding, the policy leads to an
efficient outcome (no deadweight loss). But it alters:the’rent distribution in
favor of the domestic input supplier by increasing his leverage in
negotiations. Further, under-plausible aSsumptions about input substitution
and bargaining ability of the two,agents, a higher minimum,domestic content
requirement leads to higher_producer.price and profit.for thevdomesticvinput
suppliervto the cost of the final good manufacturer. lheSebintuitivebresults
are very similar-to'those'of efficient employmentfcontracts'in which labor and
management makimi;e the "size of pie" of the firm and then allocate profit
sharesvthrough:the»negotiated wage (Brown and AShenfelter).FIHence, in the
bilateral.monopoly,case, moderate (below free.trade level) minimum content
‘policies can redistribute'income with no direct efficienCy effect. :The paper,
suggests that nonbinding quantltative trade barriers are strategically valuable
 to some domestic producers because they help them reach a better outcome in

’ their marketing negotiations.. Hence, we prov1de a deterministic explanation
for the per31stence ‘of nonbinding quantltative restrictions which departs from‘
'the view that these restrLCtlons are options against some‘states of nature in‘

an,uncertain_environment‘(Anderson).



In this context, the rent—seéking activities are likely to focus on
influencing the minimum content levei, presumably the manufacturer attempting
to lower the requirement and the input supplier doing the opposite; casual
evidence suggests these stereotypical behaviors hold in the case of the
Australian cigarette industry.2 However, if the two competing inputs
concerned by the content policy exhibit little substitution, higher content
fequirements eventuallvaill benefit the manufacturer. We characterize these
results'precisely in the paper.

Finally, the results also have important implications for industries
facing declining demand such as cigarette manufacturing confronting smoking
restrictions and excise taxes. Exogenous inward shifts in the derived demand
for the input under a given domestic content requirement would eventually cause
under-production of the domestic input and foregone surplus oppértunities if
the minimum requirement is non-negotiable.

2. The Literature

Corden and Grossman analyze the effects of such protection schemes in a
competitive environmenf; Content requirements slightly above free trade
levels induce higher use of domestic input. Grossman also establishes the
perverse effect of content requirement for monopolistic input markets.
Content restriction allow$ the domestic input supplier to use monopoly power
created by the policy and restrict his output for monopoly pricing. Mussa, and
Findlay and Wellisz question the conventional wisdom of the inferiority of
quantitative restrictions compared to tariffs. They show that content
_ requirements induce smaller deadweight loss than a protection-equivalent tariff
because the input cost is lower under content requirements. In a related paper

Vousden compares the welfare cost of protectionism under different policies



(content reouirementtand severalatariff schemes,bprotection and‘cOSt
requivalents). Thebsocial”cOSt ranking_of these poliCies depends critically on
the marhetvstructure and the_price:responsiveness of the derived demarid for the
vinput.

Hoilander considers the impact on produCtion,vprofit, and weifare ofvb
differentvcontent schemes for a vertically integrated transnational firm‘that
is a monOpolist‘in the final sector. Although all schemes increase cost.of
production, some can increase production”ofpthe‘finallgood as well asvdomestic
welfare: More recentiy,‘Krishna and Itoh analyée,the implications of strategic
behavior'by'the domestic input supplier and its foreign rival.“In such an |
oligopolistic setting the effect of content requirement is determined by the
elaSt1c1ty of substitution between the two inputs. Such policy increases o |
(decreases) profit when the inputs are substitutes (complements) in demand,
whereas its price»impiications are ambiguous.d The latter authors offer an
interesting_decomposition of various effects of contentbprotection:into C
effects (the ‘policy i;i effective when strictly Bi'nding),‘ M effectsj’(nonhinding
restrlctlons influence the equilibrium by changlng demand or supply ' |
condltions), and I effects (strategic 1nteraction among agents brlngs
additionalbimpacts)uv |

This studyvcompiements_the existing literature b?,considering content.
requirementSfin thevcontext anienforceable’marketing agreement.»-Relatine toi‘
Krlshna and Itoh this PaPer 1dentifies a fourth‘etfecti call it R - “of content
'p011c1es that influences ‘the" rent distribution betueen ‘a monopolistic input
suppller and-a monopsonlstlc.manufacturer. A small content requlrement
;(smaller than the content equlvalent to free trade) ‘has no production effect

but 1ncreases the profits of the domestic 1nput suppller at the expense of the



manufactﬁrer,ofzthe‘finai good.,
3. The Modei |

The'médel iS‘a’companion model to Grossman's.. Assume the final output
requirés‘threébihﬁuts. 'Tﬁe two'inputsiof parﬁicﬁlar iﬁterest inélude one
domestic and‘éne impoft. For‘simplicityfs sake we présent thevmodél and'majorv’
resﬁlts‘ass#mingbﬁerfeét subétitﬁtion betweeﬁ‘the importéd inpgf and the
domestic éodﬁtérpart.; Af the end of the papef we show the impiication of
relaxing that assumption.- The thifd input is an aggregaté "othef inpu#" with
infinitély‘elastié sgpply to the.induétry. Deﬁbté»tﬁe firSt fwo inpufs by M
‘and M* (the asterisk indicates thevforeign ofiginrdf the factof) and the third
input by L. For éimplicity,‘the maanac£urér i§‘a.priée-taker in the output
market, in the L-iﬁput markét,vand in thevworld market for‘M*‘but‘has
moﬁopsony power - in thevdomestié M-input'marketﬁ | |

The aomeéﬁiC»suﬁplieybof M has‘mondboiy pqwer»dpmestically; the fqreigﬁ )
substitute, Mx, is the only soﬁrcé of»éompetitign,j Wé assume that the supply
elasticity of M*‘is'infihite to tﬁe domesticrindﬁsﬁfy. Each'agentbis‘a }v
profit~maximizefi vThe.érofit of the‘ﬁghdfééturér} Ho;‘is |

(1) T = PF(L, M + M%) - WL - (PyM + Pi™)

where P, w,vPM anH P§ are the prices of 6ut§@t,‘L, M5 énd M* respectively énd F
is the producﬁioﬁ fuﬁcfion for the finaligood;;éésuméd twice differeﬁtiabié énd<
strictly concéyeﬁiﬁ inpqts.‘ The p?iéé Of‘tﬁé>finéi;6utput, P, is-aséuméd>:
pfedeﬁerminéd by ﬁhe world price (fbrYOQrvtébadco éxamplé the'price éfiUis;:'
‘cigarettes determiﬁés the_ﬁricejgf Australién:cigaretteé).

Define K asbthe;domestic propoftidﬂ éf‘t£e t§té1/use ofHMQinput, of K=M/M+
"M*). Then the profit:of the mapufacturer can be expressed as é fﬁnqtion of M

~and K rather than'M‘ahan*. THQ profit‘of the input'supplier;xnl,vié_



(2) ﬁI = PyM - C(M),
where C(M) is the cost function of the input sup?lier; also assumed twicev'
differeﬁtiable, ﬁith C’ > 0 and C" > 0. Bécause of the minimuf dbméstié
requirement Kr < M/(M + M*); the prices of M and‘M* do not have to be identical
even though the.two inputs are pgrféct subsfitutes in production. The
requirement affects the profiﬁ distribution‘and transfofms the market
equilibrium into a bargaining:pfoblem between the two’agents{~ In a first
bargaining problem the agents, the domestic input éupplier and manufacturer,
negotiate on the pricevand‘quantity of the domesﬁié input to be marketed, given
a’ minimum conten;*proportidn sef'at the free tradé level. The analysis with KT
set at the free trade level is a benchmark setting‘used in many studies (e.g.,
Grossman) and .is useful for coméarison purfosésf In a second bargéining
problem, the same'ﬁwo agents bargain over price, quantity, and coﬂfénf of the
domestic inpﬁt, given a minimum content set by the policymaker‘below the free
trade level. This bérgaiﬁing situation.is ;onsiStent with Ehe stylized facts
of the Australian tobacco and éigafétte industriesi

We use avcooperétive bargaining‘framework wﬁich i§.appropriate to describe
a negotiatioh outcome with some énforcement mechéniSm.‘ We aséume that the
government.sanétions and enforces the mar#eting’agreement'5etween'the two
parties (again'this corresponds to the Australiaﬁ ééée), A éayqff set
describes the'féasiblevpréfit opportunities fOr'fhe tﬁo players. It contains
thg disagreemént point which is attained if no agreement is reéched. Many
cooperative bargainihg solution concepts exist. We use a'generaliée&‘Nésh
bargainihg game dgveloped by Roth. This framework is simple but prbvides a
good static apprqximation of more elaborate sequéntial games (Binmore et al.).

This approach allows for a wide range of'equilibrium solution points,onvthe



péyoff frontier by varying the relaﬁive bargaining streﬁgth of the players.

We assume that the payoff functions of the players afe their profits. If
they cannot reach an agreement on the pair (Py, M), they will behave hon-
cooperatively. In that case, the input supplier charges the maximum feasible
price and the manufacturer reduces its purchase of domestic input M to account
for the higher price and forgoes éome profit opportunity. This noncooperative
behavior assumes that the domestic input supplier’s profit is still increasing
in Py at Pﬁ. The input supplier would chargé even more if it was feasible.
This assumption is convenient to determine the impact of the minimum
requirement proportion, K¥, on the disagreement point and hence on the
marketing contract between the two agents. Other disagreement behaviors are
conceivable.3

The maximum feasible price for M makes the manufacturer indifferent
between satisfying the content requirement to benefit from a tariff rebate and
purchasing only the imported substitute at the full import cost including the

tariff for violations of the minimum content (Grossman). That is, KrPﬁ +

(1 - KF)Py

I

P§ +‘t§ So the maximum price; Pﬁ, is

(3) Pg = P + t/KT,
with t being the specific tariff imposed.on the imported inputs; P§ represents
the after-rebate price of the foreign input and the superscript d denotes fhe
-disagreement strategy throughout the paper.

In case of conflict, the manufacturer takes this pficevas given and
adjusts its derived demand to equate the value of marginal product tovthe new
average price of the input, or

(4) PRy(LY, Md + M*d) = (1 - KO)Pf + KYP§ = PY + t , with Fy - 8F/aM.



Similarly, L9 is chosen by eqﬁating the value of marginal product of L to the
‘factor unit cost.  Given Ld, M4, Pﬁ we can define the profit of the two

negotiating parties reached in case of conflict:

]

(5.1) ng = pr(rd, M9 + M*d) . (P + (1-KF)

pr(Ld, M9 + M*dy - (pd + (1-kE)PEI)MI - wrd | and -
, M+ M ,
, | o | _

(5.2) n¢ - pgud - cud)

The solution to the bargaining process between the manufacturer and input
supplier maximizes the Nash product of the payoff gains from reaching an
agreement or

(6) max(ly - 0§)10(m; - nf)rI ,
where 7O’and 71 are the_"éxogenous‘bargaining power" cpefficients refledting'
the rglative bargaining ability of the players (Roth). The players also derive
bargaining strength from the relative magnitude of thé conflict payoffs. Other
things equal, the higher the conflict payoff,‘the largér is the prdfit of a
player at equilibrium (Thomson). The maximization of (6) is Qnder the
constraints of the‘technolégy F, the cost functiénvc, prices P, Pﬁ, W, -the

tariff t, and the content policy.

0] I

‘The parameters U and yl are assumed given for the rest of -the paper
because they are not central to the analysis. But the conflict profits are
influenced by changes in the content requirement and changes in manufacturing

price. We incorporate these effects into the analysis..

4.  First Gé@e with Ndn-Negotiable Content

| ‘In thisbfifst bérgainihg problem‘the actuai»domesfic conténtApropbrtion‘K
is set‘equalvtobthe minimum»tequireméht Kr, whi¢h isva1s6 the comﬁétitive |
proportion, .The two piayers jointly chooée an optimum. price and quantity‘of 

domestic M-input to méximiie (6). The manufacturef also chooses an optimum



level of L given the optimuﬁ level of M, the outputfprice and the input price

W. The first order conditions are:

7 (Mo - I anI -y - nI) 8l
(7.1) B = ——— = )
,YO‘ ) - : 7,1 . epy
I |
(g - I8 amy (ny - n$) a8, ‘
(7.2) ” =, m——r——— —_— , and
| SASERY:). B o1 M |
' ~dllg
| (7.3 Eal 0
They yield
(8.1 PFL (L, MK) =W
(8.2)  PFy (L, M/K) = KC' (M) + (1 - K)P} , and
(8.3) (g - ndy @y -0
7_0 I

where FL is aF/aL Equations (8.1) ahd (8.2) determine the optimuﬁ.leuel ofv
>1nputs, and equation (8 3) determines the prlce at. whlch M is marketed. . Note that'
‘M is determined: by a weighted average of marglnal factor costs and not by the prlce
'PM, very much as in efflcient labor contracts (Brown and Ashenfelter) ~This-
‘behavior is illustrated in,Figure 1._ The segment FA represents the‘totai‘demandb
for the input, M + M*,‘and is labeled ?Fﬁ;‘ The demahd for the domestic ihput,
labeled'KPFM,‘along segmentchgis»sh0wn'for avdomestic:pr0portiouai content equal
vlitolthe free.trade proportioﬁ (BC/BA); The domestic ihput use at the‘disagreement
point, Md; corresponds to the 1ntersection of the average factor cost PM + t, dv
vothe domestic 1nput demand schedule, KPFM, atvpoint‘G. -The related pr1ce Pﬁ which
is shoun at point E, 'makes the‘mahufacturers ihdifferent between.huying enough o
domestlc 1nput to avoid the tariff and using only the 1hported input at the |

nonconcessional prlce (PM + t) Therefore the segment EC shows_the w1111ngness to

- pay for’ the domestic input with the correspoﬁding value’ofhmarginai product along
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C'(M)

KC'(K(M + M+)) + (1 —-K)Pyy

I
i
|
I
!
!
I
t
I
i
|

Md  MC Md+M*d MC+ M* M+ M*
Figure 1: The Derived Demand for Domestic and Foreign Inputs



‘v11u
the segment GC. " The welghtedvmarglnal factor cost, alongvDA “is thevwelghted
average of - the marglnal cost of the domestic 1nput ¢’ (K(M + M¥ )), and the world
price, PM.V At the cooperative e.qu:i.l]'_br:i_um,“tlfl,e.vdomesticinput.j MC, shown at point'
C,‘is associated‘vithttotal‘input use‘ MC'+ M*t‘at point'A' and the associated |
marglnal factor cost is’ equal to KC. (MC) + (l - K)PM, since K(M + M* ) MC.

We have the follow1ng result

Result 1 Inﬂa bllateral monopolv\ a physical minimum content requirement equal to

the free trade content (i) has no impact on either the equilibrium output or input

use of the manufacturer; (ii) increases the Drice‘received by and profit of the
A8 - c

supplier of the dhmesticAinput (111) decreases the Droflt of the manufacturer
| (Proof in Appendlx 1)

In a brlateral monopolv the market power of the two bargalnlng agents does
not 1nduce 1neff1c1ency Agents'set the-level of input to max1m;ze surplus
p0551b111t1es that is, their aggregate profit; then they bargaln over the
prlce of the 1nput whlch will determlne the d1str1but10n of proflts Hence, if_
»thevcontent proportion is set atvits free trade value,'it will not induce anyv‘
welfare'lOSS or reductlon in’imported inputhuse. It w1ll however trigger a
‘transfer from the manufacturer to - the‘lnput suppller

The agents maximize the surplus by settlng the "welghted average" marglnal
'fact01 cost of the 1nput equal to 1ts value of marglnal product and equal to |
vthe world prlce of the 1nput In flgure 1, the total surplus ‘is the area"
1def1ned by the trlangles ABD and BAF. | B | |

A.corollary to the flrst result is;that‘a small”increase,in the content
requirement prOportion_ab0ve its freebtrade level.lncreases,the'useiof the
domestioeinput‘Mc But such an increase reducesAthe manufacturer s proflt and

the aggregate welfare poss1b111t1es of the two agents (1 e. there‘is a
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deadweignt loss). In this case, imports ere réstricted because of this higher
content requirement. The profit of the input Supplier is ambiguouslybaffected,
depending on how fast its marginal cost curve rises and how large K = KY is.

The comparative statics are shown in appendix 2. |

This set of resulte is in contrast‘with:the’results of the‘pure
monopolistic case where thevuse of the-domestic input always decreases with
larger domestic proportionel content requirements (Grossman'’s Proposition 6).

‘In figure 1 a larger content requirement'uould shift the demand for M outward
and make the weighted average marginal factor costvcurve pivot counter-.
clOckwise, decreasing the ouerell usage of (M +'M*). ‘The marginal‘cost
schedule, C'(M); represents the limitvcaee of K=1.

Since»content requirement policies'often'occur in vulnerable mature or
infant industries, it is interesting to look at the comperativeistatics of
shocks in the derived demand for the input (M + M*)4. FWe:model these exoéenous
shifts bybchanging the'output price, P (etg., a change in excise tax on
cigarettes).l The impact of a lower manufecturing price on the domestic input
M ie ambiguous. It'islnegative if the two inputs l,‘end-(M +VM*) arevsuch‘that ,
Fyp = 82F/8M6L > O.b Similar conclusions hold for the‘comparative StatiCS'v |
(dL/dP); FML pos1tive is suff1c1ent to insure dL/dP > 0. Both egente'decrease
their disagreement profits w1th lower output price At the cooperative

pequilibrium the input supplier reaches.a»lower profit ‘but the’manufacturer'§
profit is ambiguously influenced by the lower price depending on the relativev
strength of the two players (70/1I) and on how the change in conflict profitsﬂ
~has affected the bargainingvenv1ronment. lf the decrease'in conflict profit is
much'bigger for the input supplier than for thebnanufacturer, the latter will

eventually gain from the decrease in manufacturing price; although ite output
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is now smaller Appendlx 3 contalns derlvatlon of the lmpacts of changes in P.

5. Second Game with Negotlable Content

In this second problem, the two agents renegotiate the actual domestic
content proportlon above the nonblndlng (below free trade level) mlnlmum
content requlrement set by the pollcymaker. An addltlonal flrst order
condition reflects the 1ntroduct10n of thls new . strategy, the Nash product is
dlfferentlated with respect to K. It yields

(o - o) emp  -(np - m§)  amy

(9) ————————— . —— = ——————-—-——— o ——

70 3K yI e

We combine (9) with system (8)'to'derivevnew conditions:

(10.1) PRy - KC' (M) + (1 - K)P&vv o .

(10.2) VPFM - Py if K=k

(10.3) PFy, = W . o - ‘f‘ ., and -

oy oW momo
B 2 IR

where K and KF afe‘the optimum negotieted and policy-set_minimum content
reqnirements, respectiﬁely. System (10) impiies‘thatves.long as the negotiated
content proportion'is highef then thevlegal.ninimum ﬂthe‘domestic.input supoly'
is determlned by equatlng the marglnal cost C (M) to the world prlce PM,

Hence, 1neff1c1ent productlon is av01ded as long as the m1n1mum content,

~ proportion is not blndlng."However,.the nonblnd;ng_legal mlnlmum‘content
influences the diségreement‘profit of the twovegentsiand‘therefote the final
profit’distrihution; If the.legellninimnm content proportion is fiieo over
v‘tine and’if the derived denand fot the‘inputidecreeses dne to a deciine in the
demand . for the.manufactuting'gOOd, eyentuelly the;fixed:iegal'minimontbecomes

nonbinding. (This seems toﬂhéVe been the case for the AuStralien,tobecco and
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cigarette industries.) To avoid inéfficiency, the input supplier and the
manufacturer will negotiate the actual content proportion above the legal
hinimum content. This will also increase the quantity of the dofiestic input M.

We summarize this last set of remarks as follows:

Result 2. A "small" minimum content requirement policy for which the input

supplier and the manufacturer negotiate price, quantity, and content (above

policy requirement) of the domestic input (i) is.efficient, i.e., inputs are

used at their free trade level; (ii) increases the profit of the input

supplier and decreases the manufacturer's profit by increasing the domestic

input price Py above the world price Pﬁ; ‘ (Proof in Appendix 4).

This result states the R-effect that was mentioned in the second section.

Corollary results relate to the impact of small increases in the
nonbinding.legal content requirement and changes in manufacturing prices.
Increases in the minimum legal content accentuates result 2 (ii). The larger
the content, the higher the domestic price, Py, and the input sup#lier's
pfofit, and thé lower is the manufacturer’s profit. Although it does not
increase input use, a larger minimum legal content is instrumental in obtaining
larger profit for the input supplier.

The deterministic model of this analysis rationalizes the existence of
nonbinding quantitativé restrictions becéuée of their strategic value in
contrast to risk reasons proposed by'Anderson. In thevlapter, quantitétive
restrictions on trade are bptions against some possible future states of
nature. In expected terms, quota licenses are valuable, eyen.ﬁhough the quota
mayvnotvbe binding in the present state of nature because it may become binding
1ater.. In this model the restriction is never expected to be bindingvbut_
affeQCS prices and préfits by influencing bargaining power. -

The next comparative-static experiment deals with the final good price. A
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lower manufacturing price decreases.the disagreement profit of‘the
manufacturer and leaves the‘dcmestic inﬁut use unchanged as long as K' remains
nonbinding. If_the‘two inputs L and (M. + M*S are_complements in prdection
(Fyp, > 0), the lower price for'the manufactured good induces higher negotiated
content proportion, a smalier use of the aggregate input L; and smaller
disagreement‘profit‘and price received hy the input Suphlier. fhe negotiated‘
profits of each party are ambiguousiy‘influenced by the changing manufacturing
price although‘aggregate profit‘decreases. Under the'complementarity
assumptione between L and M, the proflt of the 1nput supnller decreases whereas
the direction of the change for the manufacturer s proflt depends on the |
relative bargaining power (70/7‘) and the relative change in disagreement
profits for the two players. (See Appendix‘S.) | |

6. - Relaxing Perfect Substitution

- We now‘consider the implications of relaxingbthe assumption of perfect
substitution between the two inPuts, M and M*.. To’introduce imperfect
substitution between the domestic and impdrted inputs, we‘assume weak
separability betmeen the two inputs concerned by the poiiCy, M- and M*, and the
other innut L. For illustration - the two competing inputs form a composite
‘1nput with constant elastlclty of - substltutlon The comp031te input, Mé, is

(11) M = §(aM™# + (1 - aMFHy LB vihere |
6 is the scaling parameter p is the substltutlon parameter w1th the elast1c1ty
of substitution, o = 1/(1 + y);‘and a is:the share parameter. ‘

‘Assuming a nonbinding minimum legal content'proportion,_thedtwo agentsv
negotiate the-actual,cdntent propcrtion, price-and quantity of the domestic
input. The first orde1 conditions to maximize the Nash product (6) are elmllar

to system (10) e\cept (10 1) and (10 2) which become
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(12.1) PFy = C (M)

(12.2)  PFyx = Py ,
or in terms of the composite input PFy. = KC'(M} + (l—K)Pﬁ with K = KT,

Hence, the chief result of efficient contracts remains unaltered.

The comparative statiés 6f increasing‘the minimum content reveal the
importance of considering heterogeneous inputs. Only if M and M* are
sufficiently substitutable does an increase in the minimum content requirement
increase the price PM’and the profit of the input supplier. When the
elasticity of substitution is small, an increase in the minimum content leads
to a lower price Py and benefits the final good producer. The intuition
>resides in the change in relative»profits»at the conflict point. The maximum
conflict price, Pﬂ, is very high when the inputs are poor substitutes; any
increase in the minimum content dramatically decreases this maximum willingness
to pay for the protected input to avoid the tariff penalty and thus increases
the profit of the manufacturer in case of conflict. Theiinput supplier
benefits to a lesser extent from the increase in the minimum content (lower
price is more than offéef by the iarger quantity sold) in absence of agreement.
Hence a higher minimum content will incréase the conflict’profit of the
manufacturer to a gréatér extent thanvthevinput supplier’s profit. The
relative change in conflict payoffs is diéadvantageous'for ﬁhe inpuf supplier
(dHI/dKr < 0) because it weakens its.bargaining position'in the negotiatigns.
As the inputs become better substitutes, the‘impact of higher content
requirement is less pronounced on the maximum price, Pﬁ, but is stiil.
substantiai on the Quantity sold in case of conflict, Md. Eventﬁally,,
increases in the minimum content help the input supplier strategically to

obtain higher profit both in case of conflict and agreement. The last appendix
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establishes these results..
~7. Conclusion

The chief results of the_paper concern the efficiency and incOmen

distribution effects of the physical minimum domestic content proportion in a

bilateral monopoly‘setting. kWe.have'identifiedvavR-effect showing the
strategic value of a nonbinding content‘reduirement for the distribution of
profit between the input supplier and the finallgood producer. In this‘.
context, a nonbinding or just binding minimnm content requirement is efficient
(i.e., it does not induce any deadweight loss); although‘it increeses the
profit of the domeetic input‘subplier comoated to its ftee trade level.
Another-direct consequence-of.this‘efficiency result is that a'minimum content
requirement does not restrict trade Because the import decision‘leedsbto free
trade import levels. |

These conclusions extend to_the case of 1ess than perfectly substitutabie
~inputs. Under a Widedfange of values for the eiasticity of substitution
between the_two inpdte, an increase‘infthe'nonbindingvcontent reduirement
benefits the input supolier.

This paﬁer COuld be extended to other contentischenes,'e.g{,'domestic
' content expreseed in percent‘of value added ot eales; Krishna‘and Itoh, and
Hollandef havedshown in their analysis‘that effects of content policy depend
considerably on the fotm of the scheme (pnysical,_Vaiue added...)."- Hence,_it
would be‘interesting'to know if these scheme#specific effects exist for the
bilateral monopoiy;case. Another obviouS‘extension concerns -the tariffvon
imported inpnt and its Strategic value in the'negotiations. We could?defive‘
the comparative statics of changes in tariffs.

It is also of.interest'tolinvestigate'empirically the implications of
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content policies for prices and quantities of domestic inputs énd imported
subétitutes. The Paretofefficiént contract implies that the domestic input use
should vary with fluctuétions of the worlq price of the competing foreign
substitute but should not depend on changes in the contract price. This
implication‘leads‘to testéﬁle hypothesés. ‘Such an empirical investigation»s
could coﬁtribute to thé general debate on‘efficiency of cooperafive bargaining

~outcomes common to labor contfacts (Brown and Ashenfelter), marketing
agreements such as in this paper, social contracts among pressure groups

(Beghin and Karp), and vertical contracts with franchise fee (Tirole).



19
Referenges

Anderson, James E. "Quotas as Options. Optimality and Quota LicensebPricing-
‘ Under Uncertainty." Journal of International Economics 23(1987): 21-39.

Beghin, John C. and Larry Karp. "Estimation of Price Policies in Senhegal: An
Empirical Test of Cooperative Game Theory'" Journal of Development
Economics, forthcomlng ‘

Binmore, Ken, Ariel Rubinstein and Asher Wolinsky. "The Nash Bargaining

Solution in Economic Modelling." Rand Journal of Economics 17(1986):
-176-188. '
v Brown, James N. and Orley Ashenfelter. "Testing the Efficiency of Employment
 Contracts." Journal of Political Economy 94 Supplement (1986): 540-87.

‘Corden, W. Max. The Iheorv of Protection. Oxford: Oxford University Press,

1971.
Findlay, Ronald and Stanislaw Wellisz. “Tariff' Quotas and Domestic-Content

Protection:. Some Political Economy Considerations." Public Choice
50(1986): 221-242. -

Grossman; Gene M. "The Theory of Domestic Content Protectlon and Content
Preference." Quarterly Journal of Economics 16(1981): 583-603.

‘Hollander, Abraham. "Content Protection and Trénsnational Monbpoly;" Journal
of International Economics 23(1987): - 283-297. ) '

'n-Hillman Arye L. The Politlcal Economy of Protectlon New Ybrk: ,Harwood
Academic Publishers, 1989

-Industriés Assistance Comm1331on; The Tobacco Growing and Manufacturing
Industries, Report 405. Canberra: Australian Government Publishing
Service, 1987. '

Krishna, Kala and'Notoshige Itoh. "Content Protection and Oligopolistic

Interactions." The Review of Economic Studies 55(1988): 107-126.
Munk, B. . "The Welfare Costs of Content Productlon The Automotive Industry in

Latln America." -Journal of Political Econom 77(1969): 85-98.

Mussa, M. "The Economicsbof Contént Protection." NBER Working Paper 1457,
1984 : s : : '
.Nash John "Two-PersOn»COOPérative Games." Econometrica 21(1953): 128-140.

Roth, Alvin; Axiomatic Models of Bafzaining.r Berlin: Springer-Verlag, 1979.

Thomson, William. "Monotonicity of Bargaining Solutions with Reépect to the.
Disagreement Point." Journal of Economic Theory 42(1987): ~50-58.




20

Tirole, Jean. The Theory of Industrial Organization. Cambridge, MA: The MIT
Press, 1988.

Vousden, Neil. "Content Protection'and Tariffs under Monopoly and
Competition." Journal of International Economics 23(1987): 263-297.




) Endnotes .
The content policy is deflned in proportlonal physical terms, i.e., the
domestic input cannot fall below a given fraction of the total input use.

The Industrial Assistance Ihdustry report notes that Philip Morris insures
the policy- maker it would comply with the agreement (using 57%) in case
of phasing out of the content policy, whereas the Australian tobacco
grower association has been pushing to increase the minimum requirement
from 50 percent to 57 percent.

An alternative is that whenjbargaining breaks down, no domestic input is
exchanged at any price. Throughout the paper we assume that the tariff,

t, is never proh1b1t1ve such that the manufacturer is not driven out of
business because of zero proflt at the conflict point. If eventually the
tariff were high enough to stop manufacturing production, then the maximum -
price Py will make the manufacturer indifferent between producing and
satisfying the domestic content requirement and exiting the industry. . The
conflict profits would then be equal to zero.

In 1982, the U.S. car industry lobbied vigorously for a domestic content
bill, which was ‘defeated (Hillman). Australian Tobacco industries have
been under strong competitive pressures from foreign producers and face
increasing smoking restrictions and excise yaxes on cigarettes (the
Industry Assistance Commission). Brazil has a domestic content policy for
its car industry (Munk). i
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Appendix 1. Proof of Result 1

In this appendix we havg K = K¥, since the content policy is set at its
ffee trade value. At the free trade equilib:ium, the two agents behave
competitively because the world price getermines domestic price (Bﬁ = Py).
The optimum input levels Lgy, Mgy, and M?t satisfy

W ' ' , and

(A.1) PFL(Ler, Mgy + MEg)

(A.2) PFy(Lgy, M + MEg) = P = C (M) = Py

Define K = Mg /(Mg, + Mgy) and define the function G(L, M) = PF(L, M/K) - G(M)
- LW - (1 - K)/K)Pﬁu, which is strictly_concave because F and (-C) are
strictly éoncéve. Therefore, G has a unique maximum satisfying

(A.3) PF - W =0

¢ (MK - (1 - K)P}
K -0

(A.4) PFy -

The free trade input combination also satisfies (A.3) and (A.4). Hence, the
value of L and M satisfying (A.3) and (A.4) must be equal to Lft"Mft and the
‘output F corresponding to the maximum of G is F(Lgr, Mge/K).

@y - 1§ (1@ - 1)

By condition (8.3) we have
‘ ' .’,I ,'),0

By the axioms of rationality, we‘have HI‘Z H¥ with H¥ = PﬁMft - C(Mge). This
ineQuality implies Py 2 ?ﬁ. Equation (8.3) is differentiated with respect to
v1, which yields dPy/dyy > O. Pﬁ is-the 1owef bound on Py. As the parametér
71 increases, the price received by the input'sﬁpplier increases; because of

(A.4) we have PyMgr - C(Mge) > PyMge - C(Mgy) and PF(Lgy, Mge/K) - WLgp - (Py +

((1 - K)/ K)P})Mgy < PF(Lgy, Mgp/K) - Whpp - PMgp.

Appendii 2. The comparative-statics of a change in K'¥ around its frée trade
. value .

We differentiate the first order conditions (8) for small exogenous
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changes in the content ratio around its free trade value. This gives

(A.6) aM (M + M) ((Fyy - Ffw/FrL)

dKT _(P(FMM - Ff/Fro) - K%")

Strict concavity of the production function insures that (Fyy - F%M/FLL) <
0 and that the marginal cost is increasing, ¢" > 0. These two intermediate
results insure that dM/dKY > 0 for small increases above Kep -

Next we obtain the‘change in domestic price Py. Evaluated at KT = K, it
is ‘
dPy  [-(PFEw/KF ) + (1 + p)(C’ - Py 1[PRiy - (PFf/Frp)] .

(A.7) — .
dKT (1 + p) K[PFyy - (PFf/FLL) - C KZ]

+Lod/my (B - ¢ ud)) + (BFR/KFL)1/IRAL + )]
where p = (70/71). The denominator (C'(M) - Py) is negative (Pﬁ - C'(Md)) is
positive, p is positive. Hence, the sign of (dfM/dKr) is ambiguous.
Similariy, the impact of a small increase of K above its free trade ievel
has an ambiguous impact on the profit of the input supplier. We have

(A.8) any - M (PR - (PF{jr/Fry)) (-PFEy/KFyp)

—_—— = W

dKT (1L + p)K a (PFyy - (PFRL/Fp) - C'K2)

C, P
+ (M3 (B - ' ud)) + (PFRy/KFLL) v
. q

The quantity effect (dM/dKT) is positive, whereas the price effect (dPM/dKY)
is ambiguous. For small values of (C"Kz) and large differences (Pﬁ - Cf(Md))
and large p, the profit of the input supplier increases with K. These

conditions correspohd'to small values of K¢y and slowly rising marginal cost.

Next we derive the negative impact of the same increase of K on the pfofit

of the manufacturer.
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(PFMM - (PF§L/FLL)) (-PFEM/FLIK)P

a  (PRyy - (PF/Frp) - K¢ q

(A.9) dﬂd I {

dK K(1 + p)
.+,(PF%ﬁ/KFLL) - (Md/M)(P§ - cf(nd))} , <0

F1na11y, the multlpllers (d(M +. M )/dKr) and (dL/dKY) will determlne the impact
of a larger content on manufacturlng output. We have
d(PFy(M + M*, L)) = aM

= xc" >0 .
dKkt : - dKY

o implying a lower total use of input (M + M*) or (d(M + M¥)/dK) < O.
- The impact on L:input. use is ambiguous depending on the substitution

between M and L. We have

(A.10) L M ‘dM 1 1p° de 1
— : w——— - - ~wwPFyy - PFypw— - K2C"} |
dkT  KP(Fpp - Fyp) ladk®* M Kqa qdK* M

~which cannot be signed before determining the sign'and magnitude of FyL,-
Hence the impact of a largeriK on manufacturing output cannot be signed without

further assumptions.

 Appendix 3. = The Comgafat1Ve Statics of a Change in P
’The,comparative statics of a change in manufacturing price, P, are
relatieely simple because of the‘envelope‘theorem " We first derive the impact
.on M and L of changes in P by dlfferentlatlng (8.1) and (8. 2) They are
(A 11) dM  R(FLRy - FMFLL) ,
— = ) " ) : » and
dP  ((FyyFLy - FEM)P - C'KFp)

(A.12) 4L -(FLFyy - FyFLy)P + FtC"K

dp (P(FLLFMM - FLM) - ¢ KFLL)
Complementarlty between L and M (FLM > 0) is suff1c1ent to insure a positlve

‘1mpact of P-on L and M and therefore on (M + M*); From (A. ll) and . (A 12) it is~
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clear that dF/dP is positive.
Next we derive the impact multiplier for the domestic price Py. It is

- v :
obtained by differentiating (8.3) for changes in P:

(A.13)  dPy 1 ' S (1 + p)R(FyFLL - FLFy) P
S ——— wF + (C (M) - Py)— ; - w +
@ QA+ pM |a - (P(F§r - FrrF) + C'KFirgq

(FM<Ld wd/kTyFpg (L8, Md/KT) - FpLd, Md/KT) . Fyp(d, MI/KE))

p(REy(Ld, MA/KT) - FppLd, Md/Kr)FMM(Ld Md/KkT)
+o (P - ¢’ (M%) - el Md/Kr)},

The multiplier dPy/dP is decomposed into three components: a difect output
éffect (FdP) which is positive; a negative input demand effect ((C' - PM)dﬁ);
and a coﬁbined change in the disagreement profité [(—dHS/dP < O) and (de%/dP >
0) if L and M are complements].- The aggregatéieffeét of these thrée |
influences is difficult to sign a priori;

The Qhange in manﬁfacturing price‘has»aﬁ'impacf on the distribution of
profit. We derive the multipliers‘(dno/dP) and (an/dP) by.differéncigting Iy

and~Hi and subétituting‘(A.ll)vto (A.13) into the results.  This yieids

(a.14)  dng and  angp 1 i
e = WFp 4 ——— - p e , and
dP a - dP dP q(l1 + p)
(A.15)  dip 1 an$  dndp
—_—— = wF. + p — - ——w ' R
dP (1 +p)a -dP dP q '
ang$ - dangd - v
where —= and --— are the changes in confllct proflts for the 1nput suppller

dP. - dP
'and7manufacturer} They are _
(A.16) dn§ (PM‘- ¢’ udyypyLd, Md/Kr)FLL(Ld Md/Kr)Kr

C e = v -, ‘and
dp P(F{M(Ld Md/xr) - FMM(Ld Md/xr)FLL(Ld Md/Kr))
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(A.17)  ang
— = F(Ld, Md/Kr)
dp
Both conflict profits increase with a‘higher manufacturing price. The input
supplier increases its equilibrium profit (dll;/dP > 0), but the manufacturer’s

profit is ambiguously changed depending on the relative bargaining power

(v°/71) and the relative size of (pF - F(LY, M4/KT)) and (dng/dp).

Appendix 4. Proof of Result 2
| Equations (10.1) and (10.3) are equivalent to the free trade first order
conditions. Hence, M = Mg, and L = Lge and K = K¢y

Part (ii). The argument is quite similar to the first result’s.
Assume that the input supplier has no'bargaihing power. Hié lowest profit will
“be such that I - n? > 0, with I} = PjMg, - C(Mgy). It implies Py > Py. As
soon as yI increases, Py will be lafger than‘its lower bound since dPy/dvyy > 0.
As in the case of Result 1, the profit of the input supplier increases with Py,
whereas the manufacturer’s profit decreases.

Appendii 5. Comparative-statics of changes in K*¥ and P for the second game

Changes in KT
Differentiation of system (10) with respect to K yields

(A.18) dM = 0 = dL = dM* = dF ,

(A.19)  dpy  (Pj - ¢ (nd)) md

j
— =0 -~ >0 , for small K¥, i.e., (¢'(4d) < B})
dKT (1 + p)M K
(A.20) = dmg  -p(P¥ - ¢'(udy) md
o e— = — < 0 (for small K¥) , and
§ dKY (1 + p) K
(a.21) | dnp  (py - ¢’ (udy) md
_— = p—————————— — > 0 (for small KT) ;

dK¥ (L +p) K

where K¥ refers to the legal content, assumed lower than Kee .
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We differentiate system (10) with respéct to P. We obtain

(A.225»
(a.23)
(A.24)
(4.25)

(A.26) = dn$

P

(A.27)

dK [ FiFuL - FMFLL] K2

db P [-M][FyyFry - Ffy]

S dL  (FyFry - FLFw)

dP  P[FyyFLL - Ffy]

dpy | andp 1
—— = w(F - F(LY, MI/RT) + p———wmm——
P a | dP qM(L + p)

K [Frd, wd/T) - myd

, Where

, Md/RTyF (4, Md/KT)]

[Py - ¢ dy] -

dlig ! . ' , dH%p 1
——  wFp + F(LY9, MI/KT) - p e
dp a : . dP.ql -+ p
ang

— = F(Ld, M4/KT) > 0
dp .

P [Fyp(Ld, M4/RTYF L9, wd/kT) - Ffp(Ld, Md/KT)]

, and

When L and M are complement, (dK/dP) is negative and (dL/dP) and (dN$/dP) are

positive. From (A.22) and (A.24) it is obvious that F_decreases with a lower P

independently o

f the sign of Fpy.
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Appendix 6V Changes in K* witﬁ imperfect substitution'

The composité‘input is Mg = S(aﬁf“ + (1 - )M H#y-1/B In case of
| conflict;vthevmaximum willinéneés fé.péy for the domestic input makes.thev
' manufactu;er indifferent between'thé cost éf M; under the content policy
without fariff énd the unconstréiped'cost‘wiﬁh‘tariff; The unit pricevof M,
Pg, is équal under the two alternatives

a.28) P4 = 1/5(Py + BEY) (o + (1 - 0B ML/B = 1/6a%RFF + (1 - a)?

(P + t)oHyL/on ., where B = (1-K%)/KF.
Thi#lidentity'is.differentia;ed tovyiéld,the multiplieré dPﬁ/dKr,‘drg/dKr.»

They are

d : .
, arg 1y e o
(A.29.1) — = - — BIP{1 - aY/9)/(L - ) =0,  and
dK K S
o apd 1 , . o
(A.29.2) ——— = - —— B~lpdo 50 40 pduo(y - Al/oy, (1 - A) <0 , where
pr 2 c’ M

A = (Bgba/Py)7(a + BTH(L - o)) L/k
" Next we differentiate thé_first order conditions to maximize the
manﬁfacturer!svprofit‘ét the conflict poiht»fér’changes”in K¥. Combining this -

intermediate result with (A.29) yields thevmultipliersv

amdzakt ., amdyak® , dandydk® ., and dn§/dkE.
They are | o
_ amd . Frp o -
(A.30.1) —— = -2 — (dPd/dk®) = 0

r . . nd
dK - P (FMCMGFLL FMCL)

with Fij evaluated at the confliét‘point;
o aMd - amd '

. (A30.2) ——— = (—=)(a + (L - a)B"M)L/p y _p-l/o(1 . o)
| dk*  dKkT | K2

(e + BH(1- a))"l 20,
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- ang
4 .
(A.30.3) — = -M8(apd/dr) = 0
o dKkT o
. . dH8 Md ] ‘ (1 - Al/a)
(A.30.4) — = —— B~ Lu(- -Pff + (PM~C (Md))An)—f ———————— + (1 - aa + BH
dkT K*Z  a (L -4
P
A - antef - ¢ @dw
amd g '
where n(n = - — —— > 0) 1s the elast1c1ty of demand for the domestlc
aprg wmd :

input under the content requiremenf at the conflict point. SinceAwe assume
the input suppller s conflict strategy is to charge the most possible under the
content pollcy, it is implied that dHI/dPM >0 at the maximum price, PM (1 e.
the suppller should charge even more to satlsfy the first order conditlon)
Hence the demand elasticity, n, has an upper bound n < PM/(Pﬁ - C (Md)) Tﬁe
multiplier;;dnf/dKr, is positiQe when the two inputs M and M»'are good-.
éubstitutesi(a highj, wheﬁ the marginai cost C'(Md)‘is low, K¥ is small and g
lérge; The term A = (Pc6a/PM)U (a + (1 - a)B” “) 1/u goes to zero very quickly "
for lerge sigma. For example, if ¢ = lO,'a_= .5, KT = .20, PM-= 1, t =1, the
.value'of A is .0000351. | . |

Next we derive the impact<op the cooperative equilibrium of changipé.K;
'By the ehvelooe theorem we heve'dﬁ - dM*'= dL = dF = 0 , and PM is the only

changing variable:

dPy M dan¢  and
= (p—— - =)
dk® (1 + p) dKRT  dKT
v ¥ Bl (1 - al/o)
(A.31) - ———pud— {[ (A/P)PM - C (Md))An - Pd] ——
‘ (L +p) K 1L-4A

(1 - a(a +BH(1L -,¢>>-1><pg -c'dntso
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for » and o large, smell o and K, lov '(#D), and large r. Hence we have the
Can; apy

(A.32) —— =M -—>0 , and
' . dRT . dRT

oAy SR
M —— < 0 , under the same conditions.

) s drIO
(A.33)  —=
: . dRT . dRT :

When o, p, and 1 béébméismallér and K and a largéf{;the signs ofv(A;315‘to:v

_(A.33)faré.evén£ually‘revéréed; >







