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A joint venture among competitors to produce output alters the parents’ r;ompetitive incentives. 
Any joint venture involves both joint financial interest and control over the production levels of 
the venture entity and the parent Iirms. The competitive incentives of the parents and rival firms 
depend on the exact financial interest and control arrangements made. This paper analyzes a 
number of alternative arrangements within the standard non-cooperative oligopoly model and 
devises a Modified Herfindahl-Hirshman Index (MHHI) to quantify their relative competitive 
incentives. Independent entry by a single parent and a full merger of the parents may be viewed 
as particular financial interest and control arrangements. The use of this methodology for po!icy 
analysis of proposed ventures is illustrated with the facts of the recent GM-Toyota joint 
venture. 

1. Introdvlction 

A horizontal joint venture among competitors alters competitive incen- 
tives. Following on the work of Reynolds and Snapp (1986), this note 
analyzes these effects and devises a Modified Herfindahl-Hirshman Index 
(MHPII; to quantify these incentives. We focus on the impact of the financial 
interest and management control structure CC the venture. Analysis of these 
two avenues does not provide a complete policy analysis of the desirability of 
joint ventures, but does allow a quantification of the competitive incentives 
of alternative ownership and control structures. 

By its very nature, a horizontal joint venture involves financia) interest 
among competitors. This occurs because the profits of the joint venture are 
shared by the parent stockholders, w 
incentive to expand outpu? and thereby 

*The authors were consultants to the Chrysler Corporation in connectio:. with the General 
Motors-Toyot? joint venture. We are grateful to Don Hilly, Fred Johnson ;Ind Carl Shapiro 
fcr’ comments on an earlier draft by cone of US. Alexis $;ncq~~n:i::, “:;~rjr King. I.t”ouxr(? 
Waverman, and an anonymous referee provided m;rny ~L;I~II;I~!C SII~~L~IIOIK 
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level. A second, related issue concerns the management control over the 
pricing and output decisions of the joint venture. Just as the parents’ 
financial interest makes competition against the joint venture unprofitable, 
competitive moves by the .joint venture against the parents are also self- 
destructive. In order to prcvc:;k unprofitable competition by the joint venture 
entity against the parent co orations, the parents have a private incentive to 
structure the joint venture agreement in a way that removes the discretion of 
the joint venture management over these competitive instruments and 
replaces discretion with either control by the parents or with a formula that 
determines prices or outputs. 

Joint ventures may affect competition in other important ways not 
analyzed here. First, joint ventures may increase production efficiency. AS 
with the traditional Herfindahl-Hirschman Index (HHI) analysis of mergers, 
the calculation of the Modified HHZ (iVHHZ) for a joint venture does not 
attempt to construct the tradeoff between these social benefits and the harm 
to competition, but instead focuses on quantifying the anticompetitive effects. 
Then, an analyst can compare likely competitive harm against likely efflci- 
ency benefits. Second, there are a number of avenues through which a joint 
venture among competitors in an oligopolistic industry can facilitate tacit 
coordination beyond the scope of the joint venture itse!f [See Pitofsky (1969) 
and Brodley (l-982).] An alternative theory of these anticompetitive effects of 
joint ventures could be developed following Stigler (1968), Orr and MacAvoy 
(1965), and Green and Porter (1984). In such a theory, the quantitative index 
of market power would measure the probability of successful collusion as a 
function of market structure. Analysis of these issues is beyond the scope of 
this paper. We believe that two approaches to horizontal arrangements are 
complementary: theories of the incentive effects of the arrangements under 
the assumption of continuing non-cooperative behavior complement theories 
of the probability of collusion. 

For any joint venture, a number of financial interest and control arrange- 
ments are possible. By formalizing each of these control arrangements in the 
context of the standard non-cooperative oligopoly model, the MHHZ formula 
can be derived. By calculating an MHHZ for alternative financial interest 
and management control structures for a prospective joint venture, the likely 
competitive impacts of the alternatives can be better compared. For any 
initial (pre-joint venture) market shares, an A4HHZ garages the relative com- 
petitive incentives of the firms in the industry arising from the alternative 
financial interest and control structures. 

The remainder of this paper is organized as follows. Section 2 lays out 
assumptions and notation. In section 3, the MHNI is derived for several 
alternative joint venture arrangements. Subsection 3.5 summarizes of the 
results of that analysis and provides a comparison of the competitive effects 
of alternative ~~a~c~a~ interest and control structures. Hn section 4, illustra- 
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tive calculations are provided based upon the facts of the G 
automobile joint venture. 

Consider a model of a homogeneous-product industry with n production 
units that are organized into firms. The production units are not necessarily 
symmetric. Each production unit has strictly upward sloping marginal costs. 
All firms behave as Cournot (quantity-taking) oligopolists. The potential 
joint venture involves ownership of production unit n by two parent firms 
identified with production units 1 and 2. Except for the possibility of a joint 
venture, we follow Cowling and Waterson (1976). 

2.1. Notation 

n =number of firms, 

2 
=output offirm i(i=1,2 ,..., n), 
= total industry output (X = XI= I xi), 

;Tci = profits Of filTkl i; Xi =(P ‘- Ci(Xi))Xi, 
ci =marginal costs of firm i, 
cXxi) = a(XiC,(XJ)/aXi; ZCi(XJ/dXi > 0, 
KM = industry average price/marginal cost margin: PCM = cy= 1 Si(p - CJ/p, 

HHZ = Herfindahl-Hirshman Index: HHI = x1= 1 sf . 

To keep the analysis simple, we assume that there is no efficiency gain from 
the formation of the joint venture. That is, the costs of production in units n, 
1 and 2 will be x,C,(x,)+x,C,(x,)-tx,C,(xZ) independent of the ownership 
and control structure. We further assume that marginal costs are increasing 
in output at each of the units. These assumptions follow from our view of the 
nature of many production joint ventures, that they involve consolidation of 
ownership and decision-making, but do not involve any integration of 
production facilities. Instead, production continues to be ma*:age 
plant level, so that additional production scale economies may not be 
achieved. Of k’ourse, if multiplant organization ecessarily causes cost effici- 
err&s as well as joint decision-rnak~~~ about t kxl of ouw:+ tfatx wst 

assumptions will be inconsistent, 1 

‘However, we do not believe that such eficiencies are a necessary feature of prodtiction joint 
ventures. We are umware of any theoretical or empirical evidence suggesting this. 
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In the base case of n independent entities, Cowling and Waterson (1976) 
derive the relationsh’p between the price+ost margin’ and the MHI, 

FC~= ~ Si(p-Ci) 
i=l i 

p=~ Al Si=~,,I. 
i 

The assumption of Cournot behavior is inessential to the analysis, as long as 
all firms have the same conjectures. [See Ordover et al. (198!).j The 
assumption of strictly upward-sloping marginal cost is crucial, however. ;illith 
identical constant marginal costs, mergers for market power can be privately 
unprofitable. [See Stigler (1950) and Salant et al. (1983).] Much the same will 
be true of joint ventures. But the finding that socially undesirable mergers (or 
joint ventures) are also privately unprofitable depends on the assumption of 
identical and constant marginal cost. [See Perry and Porter (1985).] Second, 
many of the results proved below require an interior solution to the first- 
order conditions for all production units. Such a solution will typically not 
exist for firms 1, 2, and n if all three have constant marginal costs. 

3. Derivation of the modified HHI for joint ventures 

In this section, we modify the standard analysis to account for the various 
financial interest and control mechanisms that might govern joint venture 
agreements. This analysis draws on and extends the work of Reynolds and 
Snapp (1986). As in the case of merger analysis using the HHI, this analysis 
determines the effect of the control arrangements on competitive incentives as 
7 function of industry structure. We do not calculate which of these 
alternative financial interest and control structures would lead to the largest 
profits for the parents. 

3.1. Silent financial interest 

The simplest arrangement to analyze is the case of a pure equity interest, 
where the parents maintain no control over the pricing or output decisions 
of the joint venture (jv). We refer to this case as a silent financial interest. 

Suppose two industry rivals, firm 1 and firm 2, own profit shares B1 and 
B, in the jv, firm n. Even though n is owned by 1 and 2, an independent 
management of firm n retains Ed11 control over its own output decisions. By 
this we mean that it does not take its parents’ interests into account in 
making its decisions. Formally, firm rl maximizes its profit ‘II,, or 

nlax 7r, = (h: - C,(x,)).x-,. 7) 
x” 

‘For a general analysis of econumic welfare measurement using PCM and various c3n- 
centration indices, see Dansby and Willig i 1979) and Encaoua and Jacquemin (1980). 



However, the managements of firm 1 and firm 2 each recognize their 

respective financial interests in firm n. Each parent will take into account its 
share I& of firm n’s profits in making its own .utput choice. Formally, for 
each parent firm, we have 

max ni + Bin,, 
xi 

i = 1. 2. (3) 

Substituting for Xi and II,, we have 

max (P - cifxil)xi + Bi(P - cn(xn))xn* 

xi 

The first-order conditions can be written as follows: 

p-Ci= -p'(X) (Xi + BiXJ, i= 1, 2. (5) 

The first-order conditions for the remaining firms (i= 3,4,. . . , n) are un- 
changed. Transforming the equations and summing, we have 

PCM = ~ Al (~i2 + BiSiS,). 
i 

(6) 

The extra BiSiS, terms represent the effect on the PCN of the profit-sharing 
provisions, relative to the case of firm n being a stand-alone competitor, fully 
independent of its rivals. Defining the MHHI in the form MHNI=PCM*Q 
we have 

MHHI = t s; + B1sls, + BZsZs,. 
i=l 

3.2. Control by me parent 

3.2.1. Cmtrol by one parent with silantfinancial interest 
If only one parent (say firm i) were to control a venture in which fi 

and firm 2 have shares B, and B,, eq. (7) woul 
this case, both x, and x1 will be chosen to maximize firm B’s total profits, 
n, + Brn,. The first-order condition for _x, is 

B,(P-c,)= +(X)(x, +B,x,), 

while the condition for 3c1 is given 
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we have 

We refer to this case as ‘control by one parent’. 

3.2.2. Full ownership by one parent 
If firm 1 owned 100% of firm n and maintained full control over firm n, 

then B, = i and Bz = 0. Eq. (8) becomes 

MHHZ- i s; + 2sis,. 
i=l 

(9) 

We call this case ‘full ownership by one parent’. That (9) is equivalent to the 
standard formula for the post-merger HHZ is no surprise. Such an arrange- 
ment is conceptually equivalent to the merger. 

3.3. Financial interest plus joint control 

3.3.1. limited joint control 
The parents of the joint venture may jointly control the output decisions 

of the joint venture firm. In that case the joint venture management would 
not only be concerned with the profits of firm n, but also with the 
interdependent profits of iirm 1 and firm 2. The joint venture would choose 
its output s,, to maximize the profits of itself and its parents, which we 
denote by nJ, where n,=n, +rr,+n,. If the parents do not act cooperatively, 
each parent would continue to maximize pi+ Bi~TE,. We refer to this case as 
‘limited joint control’. 

Using the definition of ni, the jv acts to maximize R~, or 

max(p- Cl(xlN-t.l +(P- C2(x2))x2 +(P- W,))x,. 
% 

(10) 

Firm n’s first-order condition is given by 

p-cn= -p’(Xj(x,+x,+x,). 

The parents’ first-order conditions remain as given by (5). Substituting eq. 
(11) for the earlier first-order condition of firm n and recalculating the 
M I formuia, wt have 

Ijsls,+(l +B,)s,s,. (12) 
i=l 



3.3.2. .,Darsial WEF@Y 

The parents may be able to do be 
be able to use the jv to 4~ct a coo 
joint venture 3gr cient!y complex, it 
profit redirtribution among tke parents even within the apparent constraint 
of a profit split according to the shares B, and B2. For example, if it is 
desired to distribute a disproportionate return to one parent, that parent can 
achieve a higher return on investment by making a smaller capital contri- 
bution to the venture. Or the transfer prices of materials sold to the joint 
venture by either parent, or output sold by the venture to one of the parents, 
could be inflated or deflated. A joint venture might also allow profit 
redistribution through additional royalty payments, or management fees. 

If sufkient freedom to redistribute profits is available, higher joint profits 
can be earned. It would be in both parents’ kteres: for each parent (as well 
as the venture) to maximize jokt profits and then to redistribute the profits 
among the parents. If this policy were followed successfully, the outcome 
would be equivalent, of course, 
venture in the lines of business 
of ‘partial merger’, we have 

to a merger among the two parents an 
irr which the venture operates For this case 

n-l n 
MHHI= c $+(sl +s2+sJ2= C s: +2(s1s2+s1sn+s2s,). 

i=3 i=l 

3.4. Financial interest plus competitor-based escalator clauses 

The joint venture agreement may determine the level of jv production by a 
formula that depends on the prices or output levels chosen by other firms in 
the market. If the joint venture sells in the same market as the parents, a 
competitcr-based output formula sets the output of the vec$urs according to 
output decisions of the colmpetitors in the industry. In this case, control over 
the jv’s production level is effectively a-igned to all of the firms in the 
industry according to the fo‘mula. Alternatively, the venture may sell nts 
output to one of the parent firms for distribution, with the transfer price 
determined by a formula. Although ttc transfer price is set by the formula, 
the level of production of the venture could be controlled by the dist~b~ti~g 
parent, by the other parent, or by the parenls jointly, or transfer P-icing 
formula could be Parr ,,’ a partial merger control arrange n’h. The incefitive 
effects of a competitor-based transfer pricing ,formula will depend ow whB4-1 of 
these contrcjl arrangements is adopted. 

3.4.1. Competitor-based output formula 
Suppose a contractual formula determines x, as a function of the out 

of other firms in the market, inc!u lgr the parents. 
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formula might be designed to keep the jv’s market share constant. This 
alternative control structure would eliminate direct control over the jv 
output by the parents, but would AL.,,~ A nap the incentives of all of the firms 

uts are given weight in the formu!a. Now they can anticipate 
exactly how the joint venture will respond to their competitive moves. 

Formally, consider the following formula in which firm n’s output is 
determined by the outputs of its rivals as follows: 

II-1 

X,=& f C QXxi-Zxijr~ 
i=l 

(14) 

where xi denotes a baseline level of Yi. The weights Ui might depend on initial 
market-shares or some other factors. Under this output-setting fommla, if 
firm i contracts output, it will expect industry output w contract by the 
amount of its contraction times the factor (1 +a$ The first-order conditions 
are 

? -q= -p’(-X)(1 +Ui)Xi for I= l9 2, (IS) 

P -~‘:=-p’(l~)(l+Ui)(xi~BiX,)-Bi(p-Cn)Qi for i=3,4,....n-1. 

Firm n has no first-order condition. Instead, in order to calculate PCM, by 
adding the tautology p-c, =p- c, and multiplying each equation by the 
appropriate Xi, summing and dividing by p(X), we have3 

pcn/l =’ ‘~’ ( l + Ui) (Si” + SiSiS,) + 2, 
Qi=l 

(17) 

where the term z is given by 

Under the further assumption that the pricel;ost margin of firm n equals 
the average of the PCA4’s for the other firms in the industry, the PCM given 
by eq. (17) can be easily adjus?ed.4 Substituting PCM for (p-Q/p in (18) 

‘Note that the first term is now summed only over the range i= 1 to n- 1. This adjustment is 
due to the fact that firm n does not select its output. 

“If the assumption of identical price-cost margins does not hold, a further small adjustment 
can be made, In particular, if Pi34 = w.(p - c,)/p, where w is the proportiona: differen x in price- 
62st margins, and if eq. (IS) IS rehritteu in ihe form z=k(p-c,~/p, then the multiplicative 
adjustment term to PCM aokPd become d=( 1 -Q/(1 - wk). The adjustment is typically small. 
For example, if k=0.05 and w= 1.2, then a=0.95/0.94=1.0il. If k= -0.05 and w=:.2, then 
a= 1.05/l .M=O.Y!l. Thus, even for an A4ipIHI of 2,000, an adjustment of only 20 points (plus or 
minus) is needed. 
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and replacing 2 in ( f 7) with iis definitizln (.lsj, we hae 

163 

where the adjustment term A is given by 

Comparing (19) with the MHHI formula for control by one parent, given by 
(8) or with the formula for limited joint control, given by (12) it follows that 
the impact of removing control from one or both parent firms to a 
competitor-based output formula can either increase or decrease the competi- 
tiveness of the arrangement. The intuition of this can be seen by ex~rn~r*~~g 
the implicit objectives of the competitor-based output formula. In the case of 
control by a single parent, the joint venture maximized the sum of jv plus 
that single parent’s profits. Under limited joint control, the jv maximizes 
I~,,+z~ +x2. What does the competitor-based output formula cause the joint 
venture to (implicitly) maximize? 

Suppose that the output formula works to keep the jv’s market share 
constant. Then the other firms’ decisions do not just determine their own 
quantities; they also collectively determine industry output. As a result, a 
constant market-share rule is the same policy that would be adopted by a 
perfectly policed cartel if all firms had had the same costs.5 

Thus the intuitive difference between parental control and a competitor- 
based formula is this: parental control involved the joint venture maximizing 
the profits of a subset of the industry, while a competitor-based output 
formula involves the joint venture (inrplicitly) maximizing the profits of the 
entire industry. Which of these is less competitive depends upon whether it is 
the parents or the other firms in the industry which would gain more from 
membership in a partial cartel. 

3.4.2. Tranger-price formula with control by distributing parent 
The joint venture might sell its product to one of the parents for 

distribution, with the transfer price based upon % e prices of ~~~~~~~~~ 

Troducts. As in the previous case, the joint venture has n 
pricing power. However, in this case the distributing 

5Ef firms have different costs, a joint profit-maximizing cartel would assign output rules 
slightly different from constant market shares [Osborne (1976) and Orr and MacAvoy (1965)J. 
Note that this means that the qualification we mentioned earlier, th.l? ai needs to be greater than 
Pin, is unimportant if ai=sI. It will only be true that ui<ripl if the i Juslry is already producing 

less output than would a perfectlygmliced cartel. 
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the output of the joint venture. In this case, the ‘silent’ (non-distributing) 
parent has no control, so that its incentives I:S determined solely by its 
&an&al interest in the joint venture. 

Formally, assume that firm 1 is the distributing parcn::, and that the 
transfer price formula at which it buys the good from the joint venture is 
given by w(p), w’>O. A formula that does not depend on competitors’ prices 
(e.g., fixed price contract) would have w’ =0 while a full pass-through 
contract would have w’- L6 Now the profit of the joint venture is given by 

where the revenue of the joint venture depends not on 
on the transfer price w(p). The profit of the silent parent 

7c2 = bw) - C2(x2Nx2 f ~,(tiPJ - w4h. 

The first-order condition is given by 

p - c2 = - p’(x, + B,x,w’(p)). 

the final price p but 
is given by 

(22) 

(23) 

The distributing partner’s maximization problem is given by 

where the second term is its share of jv profits and the third term represents 
its profits from distributing the jv product. The distributing parent’s share in 
the joint venture leads it to face an effective cost less than the full transfer 
price w. If it mu-chases an extra unit, its distribution wing must pay w for it, 
but it receives back B, w as a result of its share of the joint venture revenue. 
The first-order conditions are given by 

and 

x,: p-c, = -p’(x1 +(l -(l -B,)w’)x,) (25) 

x,: p-c, = -p’(x, +(l -(l -B,)w’)x,)+(l-B,)(w-c,). (26) 

From (23), (25) and (26) we have 

1 
i 

n- 1 

=- Y s2+B2w’szs,+(1 -B2W’)s,2i-(2-BZW’)SnS1 
q \iyl ) 

(27) 
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To derive an r~ erestiwate of t e ~~~~~~~~ average PC e aissume w=c,. 
Then. 

MHHI= i s~+~~~~,~B,~‘(~,~,-~,Z-S~S,)<~PCM. (28) 
i=I 

The intuition of this control arrangement can be seen by comparing it wit 
the special case of a fixed-price supply contract, 
acts as if it is facing a ‘blended’ marginal cost 
However, this cost would not qua1 the marginal 
Instead, we would have 

where w’ =rJ. Tken firm 1 
given by Blc, -( 1 - B,)w. 

cost oi the jv production. 

n-l 

i&l sl(P-ci)lP+sAP 
1/n 

-Blc,-(1 - B,)wj/p=i 
\ 

zl 
i- 

This is identical to (9)? full ownership by firm 1, except 
_ . 

(29 
\ 

5;+2s,s, . 
1 

that firm-l buys the 
joint-venture pruduct at the blended marginal cost. If the transfer price were 
a constant, the financial interest of firm 2 in the jv would not affect its 
output incentives, since changes in x2 would have no impact on the price 
received by the jv. if firm 1 reduced xi, however, it would receive the full 
benefit of the price increase in terms of its distribution profit for x,. Thus if 
firm 1 owns a half interest in the joint venture, it can buy the jv units both 
at half-price and at half-cost; firm 1 behaves as if it hau marginal cost (w +c,)/2 
for the jv output. 

When w’>O, the transfer price is not a constant md financial interests 
come into play. From the last term in (27) we can idrntifj two effects. First, 
firm 2’s incentives are changed by its financial :.,ccrcst i I the jv. The only 

difference from the earlier analysis is that the l? ‘szs, is ,nultiplied by w’; firm 
2’s incentives are changed by its effect on the transfer price, not the final sales 
price. Second, compared to the case of full ownership by firm 1, firm I’s 
incentives change. [This results from the BZw’(-s~-.s,.~,) term.] This reflects 
the fact that, when the transfer price is not a constant, firm 1 does not own 
the entire profit of the joint venture at the margin, but has trr;lnsferre 
of’ that profit to firm 2. This increases firm l’s incentive to ~~~~~~ output. 
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of profits 77, fion x1, x2 and Y,, as in the case of ‘limited joint control’ 
without a transfer pricing formula. Thus the first-order condition for firm n 
continues to be given by (10). 

MHHZ- i 
i=l 

Comparing (30) to the A4HHZ for ‘limited joint control’ without the 
competitor-based transfer price formula, given by (12), shows that if w’= 1, 
the two control schemes are identical7 

3.4.4. Pansfer-price formula and partial merger 
The use of the transfer-pricing scheme, together with other available 

instruments, may be sufficient to effect collusive side-payments and thereby 
to enforce a partial merger. In this case, xi, x2 and X, are each set to 
maximize joint profits. Thus, the analysis and conclusion are identical to the 
case of a ‘partial m.erger’ without a ‘transfer pricing formula’. 

3.5. Comparing alternative control structures 

The MHHI formulae for alternative financial interest and control 
structures are summarized in table 1. As can be seen from inspection of table 
1, the competitive effects of any particular ownership and control structure 
depend on industry structure. There are, however, some relationships among 
the different structures which can be determined in general. 

The first line shows the ordinary HHI, as if the jv production unit entered 
as an independent firm. This industry structure is more competitive than any 
of the others, because the jv exerts a full, independent competitive force on 
the industry. Within the class of control structures that do not utilize a 
competitor-based formula, we can establish the following results in general: 

(1) 

(2, 

‘independent entry’ is more competitive than any of ‘silent financial 
interest’, ‘limited joint control’, ‘partial merger’, ‘full ownership by one 
parent’, and ‘control by one parent’, 
‘silent financial interest’ is more competitive than any of “limited joint 
control’, ‘partial merger’, ‘full ownership by one parent’, and ‘control by 
one parent’, 

‘Intuittvely, w’ -- I meant that firm 1 cannot affect the margin it receives for distributing the jv 
a~utput, p--14. Thus the fact that firm 1 distributes the JV output h;i\ no impact on its incentives 
In this tax. In Lht- uthet polar case w -mu, [W) impks the came Mf:lll as ‘limited joint control 
without the competitor-had transfer-price formula, gjven by (12), but with complete ownership 
bv firm I, H, mu i In tb~cl cake. neither parent ran aflect the jv’s proI margin, since w is a 
cclnstant. I%IIP lirrrt I rfi.~‘iveb Ihe full t~:rtf-fif ,I! prktxa incrcd4ck on the jv oulput lhrough its 
t~litrlblJtl~~r1 protit i hlls lilt lrlcttltrvcs Ill 1’1i4 C;IX .lrt’ ii’, if firm i f~vl~lcd ,111 III ttlr JV 



TF. Bresmhan and S.C. Salop, Competitive effects oj joint ventures 167 

Table 1 

Summary of modified HWI forr‘ulae. 
__~_____ 

Control structure MHMI formula 
-.-___--- --..._ - -____ n 
0. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Independent en:ity 

Silent financial interest 

Control by one parent 

Full ownership by one parent 

Limited joint controi 

Partial merger 

Competitor-bfied 
output formu)a” 

n- 1 

c A( 1 + Ui) (si” + B,s,s,) 
1=1 

n 

Transfer-prim formula with c s;+2s,s,+B2w’(s~s”-s,2-sSs”j+& 
control by distributing parent” 

Transfer-pric: 
with ;oint 

n 

Si2+2s,S,+s2S”+5~W~(S2S, -S,S”) 

“A= l/ii -s,4 cy:: a,B,s,). 
bLower bound underestimate. 

(3) ‘limit{ ,d joint control’ is more competitive than ‘partial merges’, 
(4) ‘control by one parent’ is more competitive than ‘partial merger’, 
(5) ‘full ownership by one parent’ is more competitive than ‘control by that 

parent’ with CI ‘silent financial interost’ hy the other parent. Th? foZiows 
because B+ l/B>2 for R< 1. 

More results can be determined as a function of the market shares of the 
parents and theia equity shares in the venture. We have: 

(6) 

(71 

‘control by one pare t’ (firm I) is more competitive than ‘Ii 
control’ if and only if sI/s2 < B,jB,, that is, if and only if firm 
the joint vezture is larger than its share of tiltal fir I phas f-in-0 2 
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(8) ‘full ownership by firm I’ is more competitive than ‘full ownership by 
firm 2’ if and only if s1 <s2. 

These results completely order the anticompetitive effects of control 
schemes without competitor-based formulae. Comparing schemes with 
competitor-based escalator clauses depends on the precise details of the 
escalators. We therefore defer such comparison to the following section 
which discusses the specifics of the GM-Toyota automobile joint venture. 

4. Application to the GM-Toyota joint venture 

In this section, we use the MHHI to prospectively analyze a joint 
venture.g We consider a variety of governance structures to evaluate the 
potential competitive effects of alternatives and to establish benchmarks by 
which the structure adopted by the parents can be evaluated. Specifically, we 
analyze alternative ways in which the GM-Toyota joint venture might be 
organized, including the possibility that the venture might be wholly owned - -a----- 
and operated by only one of the parties. 

The MHHZ can be a useful tool for evaluating the likely competitive 
effects of proposed joint ventures in the same way that the HNI is useful for 
evaluating proposed horizontal mergers. By comparing the MHHI for 
alternative financial interest and control structures, the relative competitive 
incentives of the alternatives can be gauged. Given a set of common market 
shares, if one structure leads to a higher MRHI than another, then it is 
likely that the post-jv KM will be higher for the first structure. 

Calculation of the MHHl necessarily requires the assignment of baseline 
market-shares to the joint venture entity and to the parent firms. This 
market-share assignmeni should have an objective basis rather than reflecting 
the analyst’s subjective estimate of post-jv market-shares. Objectivity in the 
choice of the market-shares and consistency with the approach taken by the 
Justice Department in using the HMZ to evaluate prospective mergers can be 
maintained by calculating shares on the basis of pre-jv shares or capacity 
levels for established firms and planned sales for the jv entity.” There are 
two methods by which we determine the market shares used m our analysis. 

As a general matter, a joint venture represents the combining or merging 
of a fraction of the production capacity of the parents, while a merger 
involves the combination of 1007; of the parents’ capacity. Thus, a joint 

‘Although the GM-Toyota jv is now in operation, we use only pre-jv information in our 
analysis. 

“‘it would not bz logically inctinsrstent for an analyst to base MHI!f calculations on an 
ohjetriuely derived set of post-jv equilibrium outputs, as long as the same set of market shares 
was used in ;rll catculatiox. Then comparisons of different MHHI figures would gauge the 
rzlztive incenii.je ef%xts of the different possible control structures. However, such predictions 
;1re fraught M ith difficulty in avoiding urctlla, rcssoning. 
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vf llure is analogous to a partial merger. This view of joint ventures can be 
quantified for MHMI analysis by assuming that the jv entity (firm n) is 
constituted from the Pxisting pre-jv production capacity of the parents in 
proportion to their ownership shares in the venture. In calculating the 
MHHI, the parents’ pre-jv outputs are reduced accordingly and rivals’ 
outputs are held at pre-jv levels. We denote this procedure as Method A. 

Method A can be used to compare the relative competitive incentives of 
alternative governance structures for the jv. I-Iowever, it is also useful for 
gauging the aggregate effect on incentives arising from the venture, relative to 
the pre-jv ownership and control structure. This latter comparison is made 
by comparing the post-jv MHHI for a selected governance structure to the 
pre-jv HHI for the industry. In this way, the effect of the joint ownership and 
control over a share of the parents’ outputs can be measured. For example, it 
is sometimes claimed that a jv that represents a small fraction of the parent’s 
total capacity can have no significant competitive effects because the parents 
remain independent competitors over the remaining capacity. Method A 
offers quamtitative evidence on this issue. 

Under IMethod B, we assume that the jv entity is constituted from new 
capacity. Parents and rivals’ outputs are held at pre-jv levels, while jv output 
is estimated by jv capacity. Because industry output differs from the pre-jv 
level, it is not proper to compare the MHHI levels calculated under Method 
B to either the pre-jv HHZ or to the MHHZ calculated under Method A. 
Instead, Method B is useful for gauging the competitive effects of alternative 
ways of organizing the ownership and control of the new capacity. 

As a mechanical matter, these methods involve calculations on the basis 
of working assumptions about industry output. However, these working 
assumptions are not intended to represent an analytic presumption that 
industry output will necessarily remain the same (or rise) after the jv 0:: that 
the jv entity will operate at the same scale regardless of the structure P’ ‘he 
venture. Instead, this assignment is designed to provide reasonable baseline 
levels, common to 41 calcti!!& *-a~. l1 In the GM-Toyota calculations below, 
the choice of bascime make,; little difference to the results. Another way to 
see this point is as follows. If a jv n.ould increase production eC]ciency, we 
would expect two different effects: lower costs would tend to reduce output, 
and altered competitive incentives would tend to decrease output. Like 
HHI analysis of a merger, the MHH,f analysis only quantifies ah@ scxou 

these two effects. 
We now apply this methodology to the GM-Toyota joint venture. 

tlhe consent decree co duded with ihe Federal Trade C:3nmmi%ion, C and 

“For small jv’s, the relationship among the MHHl’s for alternative struclures will not be 
particularly sensitive to these assumptions. For ewample, in our calculations t!x assumption thal 
industry output rises b v the amount of the jv output or the assumption that eac;l individuial 
lirm’r output falls by 5% as a result of the jv changes the ~~~~I bv ;~bW~ i”W 
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Toyota each own 50% shares in LL r.ew firm, NUMMI (New United Motor 
Manufacturing, Inc.), which manufactures a subcompact auto with a design 
similar to the Toyota Corolla, at G!vI’s plant in Fremont, California. Each 
parent appoints half the directors to the new firm, but T yota appoints the 
president and has operational responb.bility. GM distributes the output of 
the jv through its network of Chevrolet dealers. Formally, the jv sells the 
cars to GM, which in turn resells them to Chevrolet dealers. The transfer 
price paid by GM for the vehicles is determined by a formula based on 
competitors’ prices. The Memorandum of Understanding (MOU) between 
GM and Toyota does not specify how the level of jv production is to be 
determined. The FTC consent decree limits jv output for distribution to GM 
to 550,000 units. 

The transfer-pricing formula set out in the MOU might imply that any of 
the competitor-based formula models derived in section 2 apply to the jv. 
Although the formula does fix the price at which the jv car is transferred to 
GM, it is not clear from the MOU whether the jv output is controlled by 
GM, Toyota, or jointly by both parents. Because GM sets the wholesale 
,-rice to Chevrolet dealers, it wouid be reasonable to assume that GM 
effectively controls the quantity of jv cars that can be sold, and thus the 
quantity produced by the jv. In this case, we use the formula w(p)=O.gp to 
approximate the transfer price provisions of the MOU. Alternatively, any of 
the other control arrangements with a competitor-based transfer pricing 
formula also might apply. Still another possibility is that the jv chooses the 
price or quantity of the jv car to maintain a constant market share. In this 
case, the appropriate model would be the competitor-based output formula, 
with the weights derived from the MOhJ. 

We do not attempt to define the rellevant market but use the market 
definition and data adopted by the FTC Bureau of Competition: new cars 
sold in North America, in the size classes subcompact, compact and 
intermediate. 1982 unit sales by firm are reported in table 2, as are market 
shares under both Method A and Method B. 

4.1. MHHI calculations 

We calculate the effect of alternative financial interest and management 
control arrangements in a number of cases relevant to the GM-Toyota joint 
venture. The MHHI statistics for these cases are set out in table 3 for the 
two methods. Method A leads to MHHI figures below Method B, but no 
rankings of alternative structures are changed by the choice of method. 

The first issue we address is the effect on incentives of the venture, relative 
to pre-jv incentives. GM’s and Toyota’s capacity contributions of 125,ooO 
units each represent 4.4% and 22.0% of their respective pre-jv output levels. 
Comparing the p-e-j-d H % of 2,099 to the various MHHl's calculated under 



Firm 

Table 2 

Output and market share data.8 
--- 

Method A 
Pre-jv 
Quantityb Quantity Share 

Method B 

Quantity Share 

GM 
Toyota 

e Ford 
Chrysler 
AMC/Renault 
Datsun 
Honda 
VW 
Mazda 
Subaru 
Isllzu 
Fiat 
other’ 
jv 

2,816 
568 

1,113 
845 
i65 
486 
408 
177 
174 
146 
15 
15 

159 
- 

2,69 1 38,O 2,816 38.4 
443 6.3 568 7.7 

1,113 15.7 1,113 15.2 
845 11.9 P45 11.5 
165 2.3 165 2.2 
486 6.9 486 6.6 
408 5.8 408 5.6 
177 2.5 177 2.4 
174 2.5 174 2.4 
146 2.1 146 2.0 
15 0.2 15 0.2 
15 0.2 15 0.2 

159 0 159 0 
250 3.5 250 3.4 

Total 7,087 7,087 100.0 7,337 100.0 

“Except for the Fremont plant, production data are for subcompacts, compacts 
and midsized cars as of 1982. [See Johnson (1983, p. 1007).] Fremont production 
of 250,000 units is the rated capacity of the plant. 

bin thousands of units. 
“Other’ firms arc assumed to contribute 0 to all MHHI calculations. As a result, 

the MHHZ calculations are all understated by a small, constant amount. This 
assumption does not affect the comparison between any two MffHI figures, as 
they are understated by the same amount. 

Table 3 

MHHZ calculations for alternative ownership and control structures. 

Financial and control structure Method A Method B 

0. 
1. 
2.1. 
2.2. 
3.1. 
3.2. 
4. 
5. 

6. 
7. 

8. 

9. 

Pre-joint venture 
Silent financial interest 
Toyota control 
GM control 
Toyota full ownership 
GM full ownership 
Limited joint control 
Partial merger 

Competitor-based ou!put formulaa 
Transfer-pricing formula 

with GM controlb 
Transfer-pricing formula 

with limited joirt sontrol 

Formula averagec 

2,099 n.a. 
2,062 2,08 1 
2,106 2,134 
2,330 2,343 
2,028 2,055 
2,252 2,264 
2,218 2,238 
2,77 1 2,911 

2,339 2,358 
2,196 2,212 

2,224 2,244 

-_-_-~ 

“Calculated using the illustrative weights in the GM-Toyota MOU as 
follows: GM. 0.156 (two models in formula); Toyota, 0.3 (by special 
provision); Ford, 0.156; Datsun, 0.078 (one model in formula); Honda, 
0.156; VW, 0.078; Subaru, 0.078. 

bUnderestimate. 
‘Average of lines 6. 7. :rnd X 
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Method A, we see that some structures lead to an increase in competitive 
incentives for the industry, while others reduce competitive incentives in 
aggregate. For example, while ‘silent financial interest’ reduces the MHHI by 
37 points, GM control adds 231 points and the average of the pricing 
formulae raises it by 154 points. While none of these figures approaches the 
639 point increase that would arise from a full merger of the parents, the 
larger ones imply a substantial change in competitive incentives compared to 
the pre-jv situation. 

Using either Method A or Method B, it is clear that control by the larger 
parent, GM, has a significant adverse effect on incentives. While Toyota 
control raises the MHHZ only about 50 points above ‘silent financial interest’ 
under either method, the impact of GM control is much larger. about 260 
points. Similarly, GM ownership implies much less competitive incentives 
than does Toyota ownership. A second clear implication of the table is that 
the competitor-based formulas leave substantial anticompetitive incentives in 
the industry, relative to some other potential governance structures. The 
transfer pricing formulae raise the MHHZ above the baseline levels about as 
much as does GM control. These figures, based on the relatively small GM- 
Toyota joint venture, refute the presumption that a small jv has little impact 
on competitive incentives. 

Assuming that the actual GM-Toyota governance structure is best cap- 
tured by the average of the transfer pricing formulae, the overall conclusion 
about the competitive incentive effects of the jv does not depend crucially on 
the choice of baseline. If one believes that Toyota entry would have been 
likely, the jv increases the MHHI significantly relative to the benchmark of 
independent entry (i.e., ‘Toyota full ownership’). On the other hand, if Toyota 
entry were considered unlikely, then the pre-jv HHI (of Method A) is the 
appropriate benchmark. Method A shows significant increases due to the jv. 
While the competitive incentive effects of a jv are not the only aspects 
relevant for policy purposes,1 2 it is interesting that their approximate size is 
robust to alternative treatments of the capacity-expanding effects of the joint 
venture and to choice of benchmark. 

Of course, assuming that the joint venture will go ahead still leaves the 
second policy issue of the choice of governance structure. ‘Silent financial 

‘.“_. 8. q c-v_ -a- s--.L__19 ,___I e- ^ .__,:,, ..lCc.l”JC UllU ~,-,z.c:c:.*, :..arrs.f:.rl\n thrBr~ cl....% * “j”d ~“A*L*“. *ruLbb l ” “up”ll”A Y”.rryIC.L. .., __&” _^._. . w., .____* ___- 

transfer pricing formulae. Under Method B, for example, the average transfer 
pricing MHHI is 137 points above ‘Toyota control’ and 190 points above 
‘silent financial interest’, a significant difference. However, regardless of one’s 
COIX~US~O~, it is clear that use of the MHHZ concept is superior to ad hoc 
theorizing. 

12Bf course, as dixussed in the Introduction, a policy ana!ysis of any jv must also take into 
account entry barriers, potential eficiency benefits, and other competitive factors. 
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4.2. Potential problems 

Several potential criticisms of the application of the A/fMdZ analysis to the 

GM-Toyota jv should be addressed. 
Does the existence of the import quota on Japanese automobiles (V 

limit the usefulness of the analysis? If the VRA were a rigid quota, Japanese 
outputs and price-cost margins would be determined by government action, 
not profit incentives. We find this criticism unconvincing. First, Japanese 
importers are not in fact so rigidly bound by the VRA. By altering the size 
and quality mix of automobiles exported, the Japanese firms can continue to 
compete by increasing the quantity of ‘standardized’ units exported. That is, 
an increase in quality is like an increase in quantity at the same pr&~.‘~ 
Second, some of the Japanese producers can control their U.S. sales !t.fels 
with their U.S. production. l4 Thus some or all of these firms are not rigidl:r 
constrained by the VRA. Finally, the quotas were substantially weakened in 
Spring, 1985. 

The FTC staffI criticized Method A because it sets industry output at 
pre-jv l.evels. Although Method B satisfies this criticism, we believe that this 
criticism misconstrues both the jv and the MHWI analysis more generally. 

First, the fact that the jv will utilize a plant that is currently mothballed 
does not by itself tiply that total industry output will rise as a result of the 
jv. The plant might have been reopened by GM if there were no jv or 
additional vehicles might have been produced elsewhere by GM or a 
competitor. l6 Similarly, production of jv vehicles might lead GM or Toyota 
to reduce their production elsewhere or to delay the introduction of new 
models. For example, GM may phase out the Chevette more rapidly, rather 
than increase total subcompact production. Second, this criticism misunder- 
stands the proper application of the MHIII analysis. The function of the 
MHHI analysis is to gauge the incentives of firms to expand or contract 
output as a result of alternative ways of structuring a jv. It does this by 
comparing MHHI levels for alternative financial interest and control 
structures, given a set of baseline levels for market shares. Under these 
circumstances, a higher MHHI for one structure implies reduced incentives 

‘%ee Feenstra (1984) for an empirical analysis of this effect. Feenstra reports that more than 
half of the increase in the price of Japanese automobiles resulting from the VRA has been offset 
by hCreaSes in Cpality. Linus here hds btxx a large increase of standard quality impOrts Under 
the VRR. 

14For example, Honda produces passenger cars at its U.S. plant. Nissan might be able to 
produce passenger cars at its plant, and Toyota could produce in the U.S. if it opened c!p an 
assembly plant at Fremont or elsewhere. 

‘%ee especially Johnson (1983, pp. 1358, 1377). 
“In fact, Fremont was closed dunng tke longest post-~sr recessio;~ Lced by the atit0 

industry. The demand curve for ailtomobiles has shifted out substantiaily since the time the 
plant was closed, and demand is forecast to remain high for the next several years. Thus there 
would have been some expansion of industry output, at the Fsemont plar,t or ekwhere. WPR if 
there were no GM-Toyota jv. 
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t.~ ~r:nnp~be, and thus, a likelihood of lower industry output ,:.rtri: blgh~a prices 
resulting from that structure. Finally, as i3ustrated by tabhi 3, use of Method 
B instead of b/lzthnd A does not change the rankings of diXcrent governance 
structr;).es. 

Thus there are twc separate issues involved in a jv that uses new capacity. 
First. what do the ownership and control features of the jv imply about 
competitive incentives’? The MHHI amders this question. Second, would 
that capacity, or other capacity, have been brought on line absent the joint 
venture? An argument that industry capacity would ‘be less absent the jv 4: 
turn out, in many cases, to be a disguised efficiency defense of the joint 
venture. For example, the argument that the jv parents bring unique 
capabiiities to the operation of the jv is an arg ‘3ment for scale economies in 
manlgew<nt. Such an argument, if trae, could show that the efficicmcy gains 
to a jv outweigh the change in competitive incentives, exactly as the mansglrial 
efficiency gai.ns to a merger might outweigh its adverse comstitive impact. 

5. Conclusion 

In +h- cllcl C8Se Of il ZXigei, 111 “4-l analysis is used to gauge the extent to which 
the competitive incentives of the merged firm will be dfler:nt from those of 
the two merging firms. The HN! quantEes the effect of the combination of 
the interests of the two firms. When firms partially combine their resources in 
a joint venture, some but not all of the firms’ interests are also combined. 
Thus one would expect the change in competitive incentives to be less than 
the change resulting from a merger of the two firms. This paper has provided 
a Modified HHI for production joint ventures involving control. of a sir&e 
production eniity by ‘otherwise independent parents. Under these asst mp- 
tions, the MHMl formulae derived here are conceptually similar to the iPKl 

formula for a merger. The important difference is that a joint venture ~:a 1 

have a great many different control arrangements, each combining th. 
interests of the parent fnms in a different way. 

Our analysis of the GM-Toyota automobile production joint venture 
shows the applicability of this method to the prospective analysis of a joint 
venture. Thsre are substantial differences in competitive incentives resulting 
from the different ownership and control structures, although none of them 
changes competitive incentives as much as a merger. 
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