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A Complementary Appendix: Second-order and stabil-
ity conditions

In this appendix, we elucidate the conditions that ensure positive quantities and compliance with
second-order and stability conditions in all the scenarios considered, i.e., we prove the following

claim.

Claim 1 Imposing v = v = 9.6 is sufficient to ensure compliance with second-order and stability

conditions.

A.1 Second-order conditions

¢ Base case (no RJVs)
It can be verified that second-order conditions at the production stage (stage 1) are always
satisfied. At the R&D stage (stage 2), from 0%7;/0x7; < 0 (see Eq. (6)) we obtain

3> = g - B+ 2N (1)



A sufficient condition for Eq. (1) to be true, is that v > max v, = 5 (4 — B)%.
0<A<A

¢ Domestic RJVs without collusion at the production stage

It can be confirmed that second-order conditions at the production stage (stage 1) are always
satisfied. At the R&D stage (stage 2), from 0 (w1, 4 mo;) /0x]; < 0 and 9 (my; + ma;) /Ox3; < 0
(see Eq. (8)) we obtain

4

V>V = 5

> [17 + B (178 — 16 — 12X (1 + B) + 8A*B)] (2)

and positivity of the determinant requires (v, — 7)° — {2 1+28(A=2)][B(1+2)) } > 0,

which is observed when

4
Y > = max{4<ﬁ—1>2,%[ﬁ<4A—3>—3]2}. (3)
A sufficient condition for Egs. (2) and (3) to be true, is that v > max <72 = V5 = o (1787 — 165 + 17)
0<A<
and 7 > max v, = 73 = max{4 (6 — 1)?, BB+ 1)*}, respectively.

0<ALA

¢ International RJVs without collusion at the production stage

It can be verified that second-order conditions at the production stage (stage 1) are always
satisfied. At the R&D stage (stage 2), from 02 (7,4 + m;5) /02?4 < 0 and 0? (w4 + m;B) /025 <
0 (see Eq. (9)) we obtain

7>74E%{17+6[6(2+A(13A—2))—22A—6]}, (4)

and positivity of the determinant requires (7, — 7)* — {21 -8BA-D][B(1+2)) } >0,

which is observed when

0=}, )

Y>>y = max{él()\ﬁ —1)°
A sufficient condition for Eqs. (4) and (5) to be true, is that v > max vy, =~} = o (28° — 68 + 17)
0<AA

and ¥ > max 75 = 73 = max {4 — 55)2} = 4, respectively.

)
0<ALA 25

¢ Domestic RJVs with collusion at the production stage
It can be confirmed that second-order conditions at the production stage (stage 1) are always
satisfied. At the R&D stage (stage 2), from 0 (w1, 4 mo;) /0x]; < 0 and 9 (w15 + ma;) /Ox3; < 0

we obtain
4

7> =g B0-1) =17, (6)



and positivity of the determinant requires (v4 — 7)2 — 72 > 0, which is observed when

Y > v = 2. (7)

A sufficient condition for Eqs. (6) and (7) to be true, is that v > maxvs =74 = 5 (6 + 1)? and
0<A<A

v > max vy, = 72 = 2,, respectively.
0<A<A

¢ International RJVs with collusion at the production stage
It can be verified that second-order conditions at the production stage (stage 1) are always
satisfied. At the R&D stage (stage 2), from 0? (7,4 + mi5) /02?4 < 0 and 0 (mia + mip) /0xly <

0 we obtain

7>7gz%{8+25[ﬁ(1+v)—4}}, (8)
and positivity of the determinant requires (vg — 7)° — (48X (2 — 6)]2 > 0, which is observed
when

1> %= 2B+ 2 )
A sufficient condition for Egs. (8) and (9) to be true, is that v > OI?)?;)(XP)/g 7 = & (58° — 188+ 17)

and 7 > max vy =7y = 15 (5 — 36)?, respectively.
<AL

As a result of comparing the previous second-order conditions and using the bounds ~y; for

h=1,...,9, we compute the lower bound for v as:!

> AL —
v = Orgggl{%--mg} Orgggl{él (6+1)} 5.76. W

A.2 Stability conditions

Stability of equilibria is ensured when the Jacobian of first derivatives of profits with respect
to R&D investments is negative definite (for further details, see chapter 2 in Vives (2001):
‘Oligopoly pricing: old ideas and new tools,” MIT Press, Massachussets). This matrix is sym-

metric with the following structure

A B C D
B A D C
C D A B
D C B A

Tt can be verified that 77 < 72, 73 < 72, 72 <72, 78 < 7% < 72, and 73 < 7o < 72. In addition, the first
bound in 73 is also lower than 72, i.e., 4 (8 — 1)2 < 4.



The Jacobian of first derivatives is negative definite if

A < 0, (10)

(A_mm+B)>o, (11)

2BCD + A (A* — B? D% < 0, (12)
[(A+B)*—(C+ D)’ [(A-B)* - D)’] > o. (13)

The condition in Eq. (10) is already guaranteed by second-order conditions.
Claim 2 Conditions in Eqs. (11)-(13) are satisfied iff

A-B
A+ B
(A+ B)?— (C+ D)?
(A— B)’—(C—=D)?

~
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e e T
—_
=2
~— — ~— ~—

vV vV A A

Proof. First, note that Eqgs. (14) and (15) guarantee that Eq. (11) holds and Eqgs. (16) and
(17) guarantee that Eq. (13) holds. Finally, Eq. (12) can be rewritten as:

(A= B)’(2A(A+B)— (C+ D)%) > (C-D)*(A- B)(A+ B). (18)
Under Eq. (17), Eq. (18) holds iff

2A(A+B)—(C+D)> > (A-B)(A+B), or (19)
(A4 B)*> = (C+D)*> > 0, (20)

which is Eq. (16). m

¢ Base case (no RJVs)

In this scenario

A a%ﬁmﬁf:%{m—2m+45u+zw}8+ﬁu+zmﬁ,

C = D= 827Tij/(9:cij8xu = i

55 =4+ B (1+2N)][14+ 6(1—3N)].



Thus, Eq. (17) holds directly and Egs. (14)-(16) become

> =g (A B0+, 21)
1> A= g - BB+ BB - AN, (22)
v > 712Emax{%l[4—5(1—1—2)\)](1—1—5—25)\),24—5[4—ﬂ(1—|—2)\)](1+5+25}\)}(23)

A sufficient condition for Egs. (21)-(23) to be true is that v > maxy,p =771, =3 (4 — 8) (1 - f),
<AL

N

v > maX,’YHE’Yi\:%(4_5)(1‘1’5)7&nd7> m;xxxfymz'yﬁ:max{%(él—ﬁ) (14’5)»% =

<< NA

2(4 =) (14 B), respectively.

¢ Domestic RJVs without collusion at the production stage

In this scenario

A = 0 (my+my) 02, = % {68 — 257y + 48 [-16 + 178 — 12X (1 + 8) + 88A*| }

B = 82 (7T1j + 7T2j) /&'Eljﬁxgj = E []_ — 25 (2 — )\)] [—4 + B (]. + 2)\)] y and

25
O = D=0 (m;+my) 0m0my = o [-3+ 5 (=3 + N[+ 5 (1 - 3N,
for i =1,2 and j,l = A, B. Thus, Eq. (17) holds directly and Egs. (14)-(16) become
N> 71354(1_5)27 (24)
4
vo> 71452_5[34‘5(3_4/\)]27 (25)
4 4
vo> vlszmax{g[3—1—5(3—4)\)](1—1—5—25/\),%[3—%5(3—4)\)] (1—1—5-1—26)\)}(26)

A sufficient condition for Eqgs. (24)-(26) to be true is that v > maxy;3 = )5 = 4 (1 — 3)%,
0<A<A

Y > maxyy = Yy = % (1 +5)2, and v > maxy;; = 195 = max{% (1 +5)2 ; % (1 "’5)2} =
0<A<A 0<A<A

201+ 3)?, respectively.
¢ International RJVs without collusion at the production stage

In this scenario

A = & (ma+mp) /0] = % {68 — 257 +48[—6 — 22X+ B (2 + A [13A — 2))]},

82 <7TZ'A + 7TiB) /8@,48%3 = % [1 + 6 (1 — 3/\)] [—4 + 5 (1 + 2)\)] s

4
0% (mia + mip) 0021 = 55 -3+ B(19-38—12X(1+ 8) +138)%)], and

= 0 (mos + i) [Oi O — % 14 8(1—30][=3— 33— 4\,

B
C
D
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for i,k =1,2, k #iand j,l = A, B, | # j. Thus, Eqgs. (14)-(17) become

vo> 71654(1_5)\)27 (27)
1> = BB, (29)
v > mesmax{3U-MB- =N B-s@- VLS, @)
Y > = mae {A(1 - B) (1 A3) . 4(1— X)L+ 3 (1 - 21)). (30

A sufficient condition for Egs. (27)-(30) to be true is that v > maxy,s = 7 = 4, 7 >

0<ALA

max v, = 1y = % (7 — 56)2, v > mAaXX%S = v7y = max {% (7T—=58)(1—0), % (7 — 56)}, and

0<AKA <K

v > max Y9 = V3o = max {4 (1 —(),4(1+ 8)} = 4(1 + ), respectively.
by

N

¢ Domestic RJVs with collusion at the production stage

In this scenario

A = 0 (my ) [0 = 5 {4- 9y + 482+ (1= N][1 - A},

B zzﬁwu+@ﬁﬁnmh%=§u+5u—xw,md

c = Dzaﬂm¢+mﬂﬁhwhu:§D+BG—AHP1+661+MH,
fori=1,2 and j,l = A, B. Thus, Eq. (17) holds directly and Egs. (14)-(16) become

v > 0, (31)
8

7> Y=g+ B0-A, (32)

7:>ymEmw{gu+5u—xnu+5u+QML§u+ﬁu—Anu+5u—2n@(%)

Eq. (31) holds by construction. A sufficient condition for Egs. (32) and (33) to be true is that
v > maxx%o =73 =5 (1 +p)* and v > mAaX,Wm = 73 = max {3 (1 +5)27%(1 +5)2} =

N N

1+ 3)?, respectively.



¢ International RJVs with collusion at the production stage

In this scenario

= O (mua + mim) 0%y = 5 {8 -9y~ 28 [4— 5 (14 2]},

4
0 (mia + mi) /0x;40xi5 = 55)\ (2-7),

0% (mia + mip) |0xi;0x1; = g {—2 + 5 [5 + (—2 + )\2)}}, and

S QO W »
Il

2
O (wia + i) [ OOz = §5>\ (1+5),
fori,k=1,2, k#iand jl = A, B, # j. Thus, Egs. (14)-(17) become
2-501+N, (34)

2—B(1-N], (35)

Y > Va2

O N O] N

Y> Va3
v > s max{ 0= HR- - N2 R-s0- NI sa ], (39
v > =m0 g)2-A0E N SR N+ sa-2] ] @)

A sufficient condition for Eqs. (34)-(37) to be true is that v > max v, = 73, = 2(2 — )%,

\\

9
V> maX7723Efy§3=1—%(5—36) V> MAX Yoy = Yoy = max{ (5-33)(1-5),5(5- 30)},

0<ALA 0<ASA

and v > max v,; =735 =max {2 (1 —3)(2—6),2(1+ ) (2— B)}, respectively.
by

As a result of comparing the previous stability conditions and using the bounds ~; for h =
10, ..., 25, we compute the lower bound for 7 as:?

== Yt =9.6. W
727 = max {7, 725} = 96

It can be confirmed that vy < 779, 711 < Yo < 4.8, 113 < 4, 714 < 175 < 9.6, 71 < Vi, Y7 < 1.96,
s < 5.6, 119 < 8, 739 < 721 < 16/3, 735 < 8/9, 733 < 25/15, 734 < 2, and 35 < 4/3.
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B Complementary Appendix: Extended Proof of Propo-
sition 1

In the base case, maximization of the stage-1 profit function (i.e., Eq. (3)) yields the following
SPNE values

[ — 2(4—&—25}0(2(0,—0)—15) (38)
U 25y 4+ 2(B 268N —4) (28 + 481 +2)’
I 2(a—c)—t t
iy = 2735, 143128 D (B 20h 1 1) 2 (39)
) 2(a—c)—t t
€5 = 2795y 4B+ 26X —4)(B+26A+1) 2 (40)
q? ~ 10y 2(a—c)—t (41)

25 (y — 1) + (28 + 461 — 3)*’

o [259F y(2(4—B—28N) 2(a—c)—t > g2
T = ( 2 2 ><257+4(6+2ﬂ/\—4)(5+25/\+1)) 542

In the case of a domestic RJV, maximization of the stage-1 profit function (i.e., Eq. (8)) yields
the following SPNE values

236 —46A+3)(2(a—c) —1)

D _

YT 95y —2(28 + 45N+ 2) (38 — 4BA + 3) )
b ? 20 — 2c —t t

hii = 2725y —2 (20 + 497+ 2) (35 — 4B 1 3) | 2 )
b 5 20— 2c—1 _t (45)
“ T 2795y —2(28+4BA+2) (33— 4BA+3) 2’

b 2(a—c)—t

G O T BeB+ N AN B o

(259 4 (2(38 — 48X +3)) 2(a—c)—t L
Ty = ( 5 2 )(257—2(25+45A+2)(35—4B>\+3)> +§47)

In the case of an international RJV, maximization of the stage-1 profit function (i.e., Eq. (9))
yields the following SPNE values



o 2(3—26+6X) (2(a—c)—1)

S 257 —2(3 =28+ BA) (26 + 48X +2)’ )
I § 2a — 2c —t t

hij = 27257—2(3—2ﬁ+6k)(2ﬁ+4ﬁk+2)+2’ )
I 5 20 —2c —t _t 50
“ T 9795y —2(3-28+ BN (2B +4BA+2) 2 o
q][ _ 107 2(&—0)—t (51)

2567y —2(3—28+BA) (28 +461+2)’

;o (2572 1 (2(3—28+5N) 2(@—c)—t tr
iy = ( > ; >(257—2(3—26+6/\)(26+46/\+2)> +52)

A comparison between Eqs. (38)-(42) and Eqgs. (43)-(47) yields directly ¢f > ¢P, h); > h],

D * 0 D 0 D .0 D .0 D
7T < T for A > 1 = Ay and ¢ < hiy < hig, e < ey o < T,

- > em, m S > x”,

?j > mh for A<\
A comparison between Eqs. (38)-(42) and Eqs. (48)-(52) yields directly q? > q), hi; > hij,
> el 1y My < mi; for X < HBB = A}; and ¢) < qf, b, < hj;, € < el x); < xl),
?j > ij for A>T
Finally, a comparison between Eqgs. (43)-(47) and Eqs. (48)-(52) yields directly qJD > qj ,

hD>hI 7r <7T for A < 1; andqj<q],hD<hI

ijr i 159 &;

.73 >l’

en > e, 1 > 1)

D I
m; > my; for A > 1

179 7 < ezy’ i' < xz]’

As a consequence, regarding the comparison of quantities in Fig. 1, we have q? > qj[ and q;-) > qu
in region I; q]]» > q? > qJD (since A > 1) in region II; and qJD > q? > qjl (since A < 1) in region III.
Regarding the comparison of profits, we have: 77 - > 7r L > 7T in region I (in Fig. 1) for A\ > 1;
7rij > 7rij > 7T in region I for A < 1; 7r - > 7T - > 7r in region II; and 7r - > 7r - > 77 in region

III. These results will be used in Complementary Appendlx Cc. n

C Complementary Appendix: Equilibrium analysis

In this appendix, we perform an equilibrium analysis. The purpose of this analysis is twofold. On
the one hand, it justifies the symmetric cases considered in the consumer welfare analysis (where
either two domestic or two international RJVs are formed) since no asymmetric outcomes occur
in equilibrium (i.e., where only one RJV is formed). On the other hand, it allows us to compare
private and social interests and to derive some policy implications out of this comparison. The

complexity of the analysis requires to include some simplifying assumptions to get conclusive

9



results. More precisely, the exercise is performed for the parameter values considered in Fig. 2,

t 4
(a—c) — 11°

Although the analysis is not exhaustive, it is appropriate for a moderate range of these parameter

i.e., v =10 and to make easier the comparison between private and social incentives.
values and reveals some interesting insights. In addition, changes in v and t affect simultaneously
both the private and the social profitability of RJVs.?

C.1 RJVs without collusion at the production stage

First, we consider two games in which two-partner RJVs can be formed. In the domestic game,
the (two) domestic firms in each of the (two) countries decide whether or not to form a RJV. In
the international game, there are two couples of international partners that decide whether or
not to form a RJV. These games can be represented in normal form (where players, strategies,

and payoffs are displayed) in the following way,

Domestic game International game

Form No form Form No form
Form (7P, xP)  (aPN xND) Form (nl,7l)y (N 7N
No form (7P 7PN) (70, %) No form (7N 7V) (7% 70)

D
YR
equilibrium of these two games,* we need to consider them jointly to obtain the final equilibrium

where firm-market subscripts are omitted such that 7% refers to 77, etc. After computing the

outcome, given that domestic and international RJVs cannot occur simultaneously in our setting.

¢ Domestic game

The unilateral incentive to form a domestic RJV is derived from studying the best-reply of do-
mestic firms given that the firms located in the other country do not form a RJV, i.e., computing
7PN — 70, This exercise yields three areas depending on the sign of the difference, as depicted

below.

3 An increase in v makes R&D more costly and discourages RJVs. An increase in ¢ makes international RJVs

with collusion more profitable (both privately and socially).
4The precise values these profit expressions are complex and are available from the authors on request.
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The function Aj is the same as in Fig. 1 and A1 is another threshold value.?
The best-reply of domestic firms given that the firms located in the other country form a
RJV is obtained from the difference 7” — 7V and also yields three areas depending on the sign

of the difference in the way displayed below.

Fig. A2: 7P — NP

5The precise value of Xl is complex and is available from the authors on request.
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The function Aj is the same as in Fig. 1 and \s is another threshold value.®
Finally, the equilibrium arises from the joint analysis of Figs. A1 and A2, which is shown in

the figure below.

1.5 (Form, Form)

(No form, No form)

*
A'Q (Form, Form)

c/ 025 05 013 1[3

{(Form, Form), (No farm, No form)}

Fig. A3: Equilibrium — domestic game without

collusion

The equilibrium always involves forming a domestic RJV, except for the central region delimited
by functions A5 and Xl. More precisely, a multiple equilibrium arises in the region comprised

between XQ and Xl.

¢ International game

The unilateral incentive to form an international RJV is derived from studying the best-reply
of two international partners given that the other firms do not form a RJV, i.e., computing
7N — 79, This exercise yields three areas depending on the sign of the difference, as depicted

below.

6The precise value of Xg is complex and is available from the authors on request.
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Fig. A4: 7'V — 70

The function A] is the same as in Fig. 1 and A5 is another threshold value.”
The best-reply of two international partners given that the other firms form a RJV is obtained

I

from the difference 7/ — 7V and also yields three areas depending on the sign of the difference

in the way displayed below.

A

Fig. A5: 7l — 7N

"The precise value of /):3 is complex and is available from the authors on request.
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The function A] is the same as in Fig. 1 and A, is another threshold value.®
Finally, the equilibrium arises from the joint analysis of Figs. A4 and A5, which is shown in

the figure below.

A *
Y

(Form, Form)

(No form, Mo form)

{(Form, Form), (No form, No form)}

(Form, Form)

Fig. A6: Equilibrium — international game

without collusion

The equilibrium always involves forming an international RJV, except for the central region
delimited by functions Xg and A]. More precisely, a multiple equilibrium arises in the region

comprised between Xg and :\\4.

¢ Conclusion

To be able to provide an accurate equilibrium prediction, we need to consider simultaneously
the domestic and the international games, i.e., Figs. A3 and AG6.

First, we need to compare (i) 72 and 7° in the region \ € (/X37 X{) because (Form, Form) is
the equilibrium in the domestic game whereas (No form, No form) can be the equilibrium in the
international game, and (ii) 7! and 7 in the region \ € <)\;,X1> because (No form, No form)
can be the equilibrium in the domestic game whereas (Form, Form) is the equilibrium in the
international game. From Complementary Appendix B, we know that 7 > 70 for A > \j and
that ! > 70 for A < A]. Therefore, in both cases (Form, Form) is the final equilibrium.
Second, we will assume that firms will form the best RJV in cases when both the domestic and

1

the international can arise as an equilibrium outcome. Therefore, we need to compare 7' and

8The precise value of X4 is complex and is available from the authors on request.
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7P, From Complementary Appendix B, we know that =/ > 7P for \ < 1.

.

- L

(Form, Form)DEMESTIC

[
¥

(¥}

", (FUTI’T'I: Form]INTERNA'I'IDNAL

™,
-

(=T

p

Fig. A7: Equilibrium — domestic and international game

without collusion

Thus, in the absence of collusion, firms always engage in RJVs and the bound A < 1 determines
the type of agreement. On the one hand, when international spillovers are small (i.e., A < 1) firms
use international RJVs to internalize the externalities stemming from cross-border cooperation
agreements. On the other hand, when international spillovers are large (i.e., A\ > 1), firms
do not need cross-border agreements to benefit from foreign R&D and therefore they prefer
domestic agreements. Comparing Figs. 1 and A7, we observe that (i) in the northern region
(i.e., above A7), international RJVs maximize consumer welfare but firms prefer domestic RJVs,
(47) in the upper central region (i.e., A € (1,A])), no RJV maximizes consumer welfare but firms
prefer domestic RJVs, (iii) in the lower central region (i.e., A € (max.{0,A5},1)), no RJV
maximizes consumer welfare but firms prefer international RJVs, and (iv) in the eastern region
(i.e., on the right of \}), domestic RJVs maximize consumer welfare but firms prefer international
RJVs. Therefore, there is an important conflict between private and public incentives: although
domestic (international) RJVs are socially desirable when domestic (international) spillovers are
large, they are not observed in equilibrium because firms already benefit from the other firms’
R&D.

15



C.2 RJVs with collusion at the production stage

In this subsection, we replicate the previous analysis now in the presence of collusion at the
production stage. Players and strategies are the same as before, but profits change due to the
presence of collusion. Thus, the domestic and international games are represented in normal

form in the following way, where subscript C' denotes collusion.

Domestic game International game

Form No form Form No form
Form  (tB,m2) (xB¥,r¥P)  Form  (whyrh) (m,d0)
No form (7P x2N) (7%, 7%) No form (7¥1 7Yy (7%, 72)

¢ Domestic game

The unilateral incentive to form a domestic RJV is derived from studying the best-reply of do-
mestic firms given that the firms located in the other country do not form a RJV, i.e., computing
7EN — 7%, This difference is always negative for 0 < A < A = (1 — 3) /26.°

The best-reply of domestic firms given that the firms located in the other country form a RJV
is obtained from the difference 75 — 7¥P which is also negative in our relevant region for any
combination of 5 and .

As a consequence, No form is a dominant strategy and the equilibrium of the domestic game is

always (No form, No form).

¢ International game

The unilateral incentive to form an international RJV is derived from studying the best-reply
of two international partners given that the other firms do not form a RJV, i.e., computing
7V — 7. This exercise yields two areas depending on the sign of the difference, as depicted

below,

9The precise details on the computations are available from the authors on request.
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Fig. A8: 7V — 7

where the function s is another threshold value.'?

The best-reply of two international partners given that the other firms form a RJV is obtained

from the difference w5 — 7!, which is always positive in our relevant region for any combination

of f and .

As a consequence, the equilibrium is as shown in the figure below.

(Form, Form)

{{Form, Form), (No form, Mo form)}

0 025 0.5

Fig. A9: Equilibrium — international game with

collusion

10The precise value of :\\5 is complex and is available from the authors on request.
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The equilibrium always involves forming an international RJV, but (No form, No form) is also

an equilibrium in the western region of Fig. A9.

¢ Conclusion

The simultaneous consideration of the domestic and the international games is straightforward
given that No form is a dominant strategy in the domestic game. Thus, the equilibrium is plotted
in Fig. A10 below, where A\; (which appears in Fig. 2) has been included to better compare

firms and consumers’ interests.

(]
LA

{(Form, Form)NTERNATIONAL (kg form, Mo form)}

(]
L

—f;-__e__‘!' l:FO”TI: Form]INTERNATIC)NAL
0.3 .

% 023 05 2 0.75 ﬁIB
Fig. A10: Equilibrium — domestic and international game with

collusion

Thus, in the presence of collusion, firms never engage in domestic RJVs and may always engage in
international RJVs, although staying alone may also be an equilibrium for sufficiently low values
of 5. Comparing Figs. 2 and A10, we observe that (i) in the northern region (i.e., above A3),
there is no private-public conflict when the equilibrium is of the type (Form, Form)NTERNATIONAL
but there is a conflict when the equilibrium is (No form, No form) because consumer welfare
is maximized under international RJVs, (ii) in the central region (below A; and on the left of
/X5), there is no private-public conflict when the equilibrium is of the type (No Form, No Form)
but there is a conflict when the equilibrium is (Form, Form)NTERNATIONAL hecause consumer

welfare is maximized in the absence of RJVs, and (iii) in the eastern region (i.e., on the right
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of X5), there is again a conflict because no RJVs maximize consumer welfare but firms prefer
international RJVs. In conclusion, while both consumers and firms dislike domestic RJVs,
international RJV formation is always an equilibrium because they are formed as a device to

save internationalization costs.
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