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COOPERATIVE INNOVATIVE ACTIVITIES 

The consequences of different cooperative mechanisms for innovative 
efforts and profitability are investigated in a simple analytical 
framework that allows to highlight the crucial role that is played by 
the spillovers and the strategic interactions between the participating 
firms. Circumstances are identified in which joint ventures set up by 
parents companies are likely to be more or less innovative than full or 
pre-competitive cooperation by the same parents. The profit advantages 
of the joint venture are most pronounced when its efficiency advantage 
is sizeable while technological spillovers are modest. With moderate 
efficiency gains alliances that coordinate decisions may be more 
profitable, especially in global markets. The paper closes with some 
empirical support for the importance of technological opportunities and 
spillovers in explaining the occurrence of various cooperative modes. 
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COOPERATIVE INNOVATIVE ACTIVITIES 

by 

Reinhilde Veugelers and Raymond De Bondt 

1. Introduction 

Business firms can improve on their competitive advantage 

through independent or cooperative strategic investments in for 

example research and development, capacity and advertising or 

distribution. The globalisation of markets appears to enhance the 

importance of cooperative strategic activities. Global markets face 

the challenge and the opportunities provided by the convergence of 

consumer needs and preferences and by the pace and scope of 

technological change. As a consequence firms need to engage in 

extensive and risky sunk expenditures in order to build and sustain 

a competitive advantage. While strategic interactions sometimes can 

safely be ignored in local (perhaps) protected domestic markets, 

global industries such as electronics and communications show 

increasing interdependencies among players. 

Cooperative mechanisms can take various forms, running from 

"strategic alliances" without equity commitments and independent 

management teams to "joint ventures" or mergers that do involve 

shared equity. Alliances and ventures are especially important in 

rapidly globalizing markets and industries with important 

technological opportunities (high tech) and consequent innovative 

activities (Harrigan (1988)). Table 1 illustrates such agreements 
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indeed to be heavily concentrated in global industries. 

Table 1 
Industry distribution of international cooperative agreements 

accounted for by 151 large TNC (1982-1985) 

Industry Number of Number of 
corporations agreements 

Electronics 45.0 44.0 
Information technology 13.9 28.0 
Aerospace 13.2 13.1 
Scientific Instruments 8.6 2.8 
Pharmaceuticals 19.3 9.3 
Others 2.8 
All industries 100 100 

Source : UNCTC, 1987 

That joint ventures frequently attempt to improve on access to 

technological know how, and an improved leverage to serve new 

products or new markets at lower risks has been well documented, for 

example by Mariti and Smiley (1983), see Table 2. 

Table 2 
Motives for forming joint ventures 

Motivation parent company % agreements 

transfer of technology 29 
complementarity of technology 41 
scale economies 16 
risk reduction 14 

Source : Mariti and Smiley (1983) 

The appropriability of the research and development activities 

and the strategic interactions among the partners of a joint 

innovative activity will be influenced by the employed cooperative 

mechanism and this in turn will determine the innovativeness and the 

2 



profitability of the partners involved. On these issues little is 

known on an analytical level. Earlier research has focused almost 

exclusively on a comparison of simple competitive and cooperative 

scenarios, with almost no attention given to the consequences of real 

world variations in cooperative agreements for the strategic 

investments of the partners involved (see for instance d'Aspremont 

and Jacquemin (1988) and De Bandt and Veugelers (1989) and the 

references cited therein): 

This paper 

consequences of 

reports on a first attempt to analyze some of the 

various cooperative mechanisms for strategic 

innovative investments. The employed framework is stylized but 

allows to focus on a comparison of research and development 

investments and profitability that occur in a joint venture or in a 

loose cooperative setting. The spillovers, technological 

opportunities and product differentiation will be shown to be 

important parameters in this regard. Some empirical observations on 

these elements will therefore be added to the theoretical analysis. 

2. The framework 

A simple setting is used to highlight the different aspects 

surrounding a cooperative innovative investment. Two symmetric firms 

produce substitutes or complementary goods and own a share $ of the 

equity of a third firm. The latter firm is the joint venture that 

will perform research and development activities, as well as produce 

a good that will be sold in market segments that are seperate from 

the market segments of the parent companies. 

summarizes the model. 

The following table 
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Parent companies 

max 'IT:~. + <l> 'lTv (1) 
q., 

where 'IT:J.. (p:~.-C:~.)qJ..-t 

P:~. a-bq1-dq2 
C:~. A-(3vXv 

Joint venture 

myopic : max Vv 
q.,,Xv 

where Vv 
Pv 
c.., 

controlled max 

(2) 

(p.,-c.,)q.,-t-(fv/2)x.,2 
a - bq...,. 
A.,- Xv 
'lrv+'lr:~.+'lr2 ( 3) 

qv,Xv 

The two parent companies will be sharing a horizontal, vertical or 

conglomerate relationship depending on whether d is larger 

(substitutes), smaller (complements) or equal to zero. Production 

costs and demand are linear. 

The innovative investments, x...,., that the joint venture 

undertakes lower its own production costs Cv or increase the level of 

demand reflected by the parameter a. In addition these investments 

entail a positive spillover (f3v) on the parent's costs c~ or demand 

level a. The parents thus benefit from the knowledge created by the 

joint venture. This positive spillover is considered to be imperfect 

f3v<l since the parents technologies or products are different from 

those of the joint venture. 

The latter firm is a seperate entity and management may choose 

the output and investments to maximize the profits of the venture. 

This objective function would imply that the joint venture acts 

independently from its parent firms. Such a "myopic behavior" seems 

likely if the ownership shares of the parent companies are small. In 

case that the ownership shares of the parent companies allow to 

exercise control on the venture, the management of the joint venture 

is more likely to seek a maximum of the total profits of the dominant 

owners. Full control of the venture would result in investment and 

output decisions that maximize 'IT..,+'IT:~.+'lr2• 

The cost of the research and development activities augments 
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with the parameter r~. The higher the synergy gains from combining 

the expertise of several firms, the more efficient the investment can 

be conducted and the lower will be rv. Investments are made with 

diminishing returns that are captured by the quadratic form of the 

cost function of innovative investment. The parent companies may 

combine their initial knowledge in the joint venture and such a 

synergy is reflected by A > Av, with A or A~ the unit production cost 

of the parents and joint venture respectively that would obtain when 

no further research and development investments would be made. 

Both parent companies of course do not need to "delegate" the 

innovative activities to a separate firm. One obvious alternative 

they have, is to develop the new knowledge themselves, completely 

carrying the fixed cost of the innovative investment that more 

effectively can be directed towards the own technology and 

products< 1 >. To internalize the spillovers which the innovative 

activities create on each other and to mitigate the negative effects 

of competition, the firms may choose to coordinate the choices of the 

projects that they themselves will carry out. Such cooperative 

strategic decisions are less formal and may lack some of the benefits 

of a joint venture that is set up to pool and build on the 

(complementary) capabilities of the members (Harrigan (1988)). 

Two alternative cooperative scenarios may apply : one where 

both firms coordinate solely on their innovative investments and 

continue to compete in output ("pre-competitive cooperation") and one 

where the two firms coordinate both output and research and 

development decisions ("full cooperation"). The decision structures 

of the otherwise independent firms look in these scenarios as follows 

1. Another alternative which is more appropriate if the motive for 
JO~n~ng a J.V. is less related to R&D, but to penetrate more 
effectively new markets or new products, is where firms would have to 
supply the new product themselves. 
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(see De Bandt and Veugelers (1989)) 

Precompetitive cooperation 

max ~c~= (p~-c~)q~ 
q~ 

max vc~+vcj 
X~ 

(4) 

( 5) 

where p~ = a-bq~-dqj 
c~ = A-x~-f3:,.,xj 
v~= (p~-c~)q~-(f/2)x~2 

Full Cooperation 

max ~cc~+ ~ccj 
q~ 

max vcc~+vccj 
X~ 

( 6) 

(7) 

The efficiency of the research and development expenditures in 

these cooperative settings may be lower than in a joint venture, 

since each firm has to rely on its own expertise, i.e. f>fv.< 2 > Also 

in the more loose agreements there may be knowledge spillovers to the 

rival companies and those are captured by the parameter Px where 

In the following section the equilibria of output and research 

and development will be looked at for the joint venture and the pre-

competitive and full cooperation settings. A comparison of the 

innovative activity levels and of the profits across these scenarios 

provide the necessary elements to describe the circumstances under 

which firms are likely to opt for any of these alternatives. 

3. Computation of cooperative innovative investments 

The main decisions that the companies have to make in the 

present framework concern innovative investments and output. In a 

time framework the research and development activities precede the 

output decisions that may have to wait for the results of the former. 

Here it is supposed that the firms can anticipate without problems 

2. As already indicated above, the already existing know how may be 
used more efficiently in the joint venture (A>Av). 
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the later output decisions that are also contingent on the 

competitive setting that will be chosen or that will prevail. Those 

choices will be detailed first, after which the innovative strategies 

will be looked at. 

3.1. Output choices 

The symmetric parent companies produce competing or complement 

products, that are independent of the product of the joint venture. 

The Nash equilibrium output values for the parents and for the joint 

venture firm solve (1) and (2) and are : 

mv(Xv) 

2b 

m(xv) 

(2b+d) 
with m1=a-c1(Xv)=a-c2(Xv)9m2=m 

mv=a-Cv(Xv) 

( 8) 

( 9) 

with Xv the level of innovative investment made. The output levels 

that are chosen with only pre-competitive cooperation solve (4) and 

are equal to : 

(10) 
(2b+d) 

with xc the research and development that is jointly determined. The 

full cooperative output level is divided equally among the symmetric 

participating firms, resulting in 

(11) 
2(b+d) 

with xcc the full cooperative investment. The choice of the 

investment strategies is looked at next. 
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3.2. Innovative strategies 

To take into account the strategic character of the innovative 

expenditures that results from their sunk irreversible nature, a 

feedback decision structure is analyzed, in which output decisions 

are made contingent on the outcome of the investment game. Upon the 

completion of the research and development projects, all firms are 

supposed to be able to observe the resulting know how and then to 

choose their output levels. Firms anticipate this and may 

consequently have an incentive to affect the market competition by 

their innovative investment choices. 

Such strategic considerations will not always be present. In 

the present setting they are in fact absent in both the myopic joint 

venture scenario and with the full cooperative case in which 

decisions are made as if there were only one entity. They will be 

present with pre-competitive cooperation and may enter the picture of 

the "controlled" joint venture investments that also look at the 

impact on the profitability of the parent companies. An alternative 

information structure for the controlled joint venture involves 

commitment at the same time, to the output and innovative project. 

This so-called open-loop scenario is a useful benchmark to compare 

the feedback strategies with. 

The investment equilibria will now be looked at in the various 

circumstances, where table 3 summarizes the resulting values. The 

optimal levels that the the "myopic" joint venture will choose are 

obtained from (2) and solve 

(12) 

with qv"' the optimal production level given by (9). 

A joint venture management that can be incited to maximize the 
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profits of the firms that are linked in the joint venture will take 

into account the positive spillovers that flow from its innovative 

activities to the parent companies. The resulting controlled joint 

venture would choose research and development levels x~ that solve : 

0 

or, 

0 (13) 
2b+d 

with qv* and q* the (perfectly) anticipated subsequent output choices 

summarized by the equations (8) and (9) given earlier. The last term 

of (13) represents a strategic incentive to influence the output 

strategies of the parent companies that will be made contingent on 

the know how that the joint venture company develops. If all players 

were to commit themselves simultaneously to output and development 

plans, there is no room for strategic manipulation of the future. The 

last strategic incentive will be absent in the resulting open-loop 

strategies that are obtained from : 

(14) 

with output levels that have to be calculated from the earlier given 

equations (8) and (9). 

With pre-competitive cooperation the equilibrium investment 

levels maximize the total profits of the participating firms, (5), 

and consequently can be c~mputed from : 

Such a 

svi s~i sqj* s~j s~j Sq1* 
+ + + 

Sxi Sqj* Sxi Sxi Sq1* Sxi 
0 for i=l,2 

(15) 

cooperative choice of investment still incorporates a 

strategic incentive reflected by the second term. But in addition it 

also looks at the effects of competitive moves on the rival profits 
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and this internalisation is captured by the combination of the third 

and fourth term in the equation above (see De Bandt and Veugelers 

(1989) for further details)). 

The firms that cooperate on both output and research and 

development face a simple decision theoretic problem to seek those 

decisions that maximize joint profits. The optimal values solve the 

following equation and can also be found in Table 3 : 

= 0 for i=1,2 (16) 

Table 3 
Equilibrium cooperative investment levels 

Joint venture Coordination 
Scenario X"' Scenario x* 

a-Av a-A 
myopic ------ Precompetitive --------------

fv-2b-1 cooperation !l* ( 2b+d)- ( 1+[3: .. :) 

~v-4b where 
a-Avo + (a--A)---- 2b+d 

controlled 2b+d !l* = r ------
(open loop) ------------------ 2b(l+~x) 

13v-24b 
r.,2b-(1 + ----- ) a-A 

2b+d Full --------------
cooperation 2!l""(b+d)-(l+~x) 

13v8b2 
a-Av- + (a-A)---- where 

controlled (2b+d)2 
(feedback) ------------------ r 

13v-28b2 !}"' = ----
r..,.2b-(1 + ----- ) l+~x: 

(2b+d)2 

It can be established from this table that the difference 

between an open loop and a strategic investment choice made by the 

controlled joint venture crucially depends on the competition that 

prevails between the parent companies and on the spillover parameter. 

After some manipulation it can indeed be established that : 

(Xv- 8 -Xv-0
) -d. 4bl3v . [(a-A)(2fv-b-1)+(a-Av-)~v-] 



or with ~"" > 0. ( 17) 

Parent companies that are producing substitutes and that set up 

a joint venture of which all decisions can be controlled, have an 

incentive to limit the innovative investments that will become 

available to all partners. The venture will in the feedback case 

invest less than it would in an open loop scenario in which all firms 

commit simultaneously to output and innovative projects. The reason 

is that the joint venture that is not acting myopically, recognizes 

that the know how that goes to a rival, leads it to produce more and 

this reduces the profitability of the other parent. The open loop and 

the strategic investment levels would coincide if there would be no 

technology transfers from the joint venture to the parent companies 

(~v=O) or if the parents were to market independent products (d=O). 

The higher the production advantage of the joint venture, the larger 

the difference becomes between the innovative strategies of the open 

loop and feedback information structures. 

A "myopic" joint venture will be less innovative than a 

"controlled" structure, since it will not take into account the 

positive spillovers to its parents. And this difference is likely to 

grow, the larger are the spillovers and the more efficient research 

and development takes place in the joint venture. 

4. A comparison of innovative investments 

Long term performance of the firms and the industry may be 

related to the level of the innovative activities in a way that is 

not only captured in the profitability. It appears therefore useful 

to compare the investment levels for the various cooperative 
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mechanisms looked at above. In order to illustrate some basic 

tendencies two more detailed comparisons will made : a (controlled 

and feedback) joint venture will be compared with full cooperation 

and, in a following subsection, with pre-competitive cooperation. 

Even in this simple setting, numerical analysis is most appropriate 

to clarify the main effects. 

4.1. Joint venture and full cooperation 

Figure 1 contains differences in the total innovative 

investments that are made by a fully cooperative structure and by the 

controlled joint venture that anticipates contingent output decisions 

that itself and its parents will make. The values on the vertical Y 

axis represent the possible efficiency advantages of the joint 

venture. To construct these values a-Avis set equal to 100 and a-A 

= kP(a-Av) with kP E (0.2, 1] measures the production synergy 

advantages of the venture. The cost parameter of the research and 

development r is set equal to 30 with 

measuring the innovative efficiency advantage of the venture. To 

facilitate the comparison kr is then set equal to kP and plotted on 

the Y-axis. 

The horizontal X-axis measures the technology spillovers. The 

spillovers that occur within the venture, ~v. and the spillovers that 

arise in cooperative arrangements, ~x, may be related in various 

ways. To the extent that these side effects reflect pure technology 

characteristics, one could argue that they will be the same 

regardless of the conduct of the firms involved. Figure 1 is drawn 

with this assumption of ~v=~x and values between zero and one are 

indicated on the horizontal axis. The numbers of figure 1 are 
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obtained with the demand parameters b and d set equal to 1. 

1 1-

~ 0.9 1-
::l ..... 
t:l 

0.8 ~ 
(!) 

..0 
0.7 .... -...... 

0 
(!) 

~ 0.6 -...... 
t:l 
ro 
-6 0.5 -ro 
~ 
5 0.4 1-

'<J 
!.::: ...... 

0.3 (!) 1-

0.2 1-

Figure 1 
Difference in innovative efforts of a 

(controlled) joint venture and full cooperation 

0.01 -0.01-0.03 -0.05 -0.07-0.09 -0.11-0.13 -0.15 -0.18-0.20 

0.37 0.37 0.37 0.37 0.36 0.36 0.36 0.35 0.35 0.35 0.35 

0.78 0.80 0.81 0.83 0.84 0.86 0.88 0.89 0.91 0.93 0.95 

1.26 1.29 1.33 1.36 1.40 1.43 1.47 1.51 1.55 1.59 1.63 

1.85 1.90 1.95 2.00 2.06 2.11 2.17 2.23 2.29 2.36 2.43 

2.61 2.68 2.75 2.82 2.90 2.97 3.05 3.14 3.23 3.32 3.41 

3.68 3.76 3.85 3.95 4.05 4.15 4.26 4.37 4.49 4.62 4.75 

5.38 5.49 5.60 5.72 5.85 5.99 6.14 6.29 6.46 6.64 6.83 

8. 75 8.89 9.04 9.21 9.39 9.59 9.82 10.06 10.33 10.63 10.96 

0 0.2 0.4 0.6 0.8 1 
industry spillovers 

b=d=1 gamma=30 
a-Av=100 kp=k:v 

The numerical analysis suggests that the joint venture set up 

by parent companies is likely to be more innO\:t~.t.ive than full 

cooperation of the same parents, as the joint venture can enhance the 

efficiency of the research and development activities with 

technological spillovers that are not too small. The larger is the 

efficiency improvement of the venture in terms of innovative and 

production activities, the higher is its superior innovative 

performance. In case that the parents do not have a production 

efficiency disadvantage (kP=l), the innovative lead which the venture 

enjoys over a coordination scenario will increase. The (non-myopic) 

venture will in these circumstances be induced to invest more in 

research and development, since the resulting spillovers will be more 

effective in raising the parents' profitability. 
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The research and development efficiency of the joint venture 

firm is an important asset. Its superior innovative performance 

relative to the full cooperation tends to become very narrow as its 

efficiency edge disappears (kr=l), in particular if this goes 

together with high spillovers. 

Important spillovers, however, favor the joint venture formula 

in this setting. The innovative activities of the joint venture 

respond positively to higher spillovers and this positive respons is 

higher, the higher the relative efficiency of the venture. The 

research and development of the fully coordinated firms will also 

react positively to higher spillovers, but the difference will 

nevertheless grow in favor of the effort by the venture, at least if 

its efficiency advantage is not too low. Spillovers could favor the 

looser cooperative coordination that is almost as efficient in the 

research and development function as the joint venture firm. 

It can also be verified that if the created technological know

how of the venture is less transferable to the controlling parent 

companies (e.g. ~~=0), it is more likely to result in lower industry 

innovative efforts than a full cooperative agreement, especially when 

the cost advantage of the joint venture company is also not very 

important and the spillovers between the cooperative parents are 

important. 

4.2. Joint venture and pre-competitive cooperation 

The (controlled) joint venture is likely to be more innovative 

than the pre-competitive coordination in the sketched symmetric 

setting. The difference becomes larger the more important are the 

industry spillovers and the larger is the efficiency advantage of the 
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jointly owned enterprise, see figure 2. From comparing figure 1 and 

2, it is immediately clear that the superior R&D performance of the 

joint venture is largest when evaluated against a cooperative 

agreement that is limited to R&D only, rather than against a full 

cooperative agreement. 

Figure 2 
Difference in innovative efforts of a (controlled) joint 

venture and of a pre-competitive agreement 

1 1- 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

~ 0.9 1- 0.54 0.56 0.57 0.59 0.60 0.62 0.63 0.65 0.67 0.69 0.71 
3 
c 0.8 0.93 0.96 0.99 1.03 1.06 1.09 1.12 1.16 1.19 1..23 1.27 C1) 1-:> 
C1) 

..c .... 0.7 1- 1.39 1.44 1.49 1.53 1.58 1.63 1.68 1.74 1.79 1.85 1.91 """ 0 

~ 
23 0.6 1- 1.96 2.02 2.09 2.15 2.22 2.29 2.36 2.43 2.50 2.58 2.66 
c 
C<l 

~ 0.5 - 2.70 2.78 2.86 2.94 
ro 

3.03 3.12 3.21 3.30 3.40 3.50 3.61 
!)' 
~ 0.4 - 3.75 3.85 3.95 4.05 4.16 4.27 4.38 4.51 4.63 4.77 4.91 
·u 
~ 
"-' 0.3 5.43 5.55 5.67 5.80 5.93 6.08 6.23 6.39 6.57 6.75 6.95 C1) -

0.2 - 8.79 8.93 9.09 9.26 9.44 9.65 9.88 10.13 10.40 10.71 11.04 

0 0.2 0.4 0.6 0.8 1 
industry spillovers 

b=d=1 gamma=30 
a-Av=100 kp=kv 

These tendencies, however, are strongly dependent on the 

substitute character of the parents products. As their products 

become more differentiated or in case the firms were to produce 

complementary products, it is more likely that the joint venture will 

go together with a tendency towards lower innovative efforts compared 

to the levels that would prevail with cooperation between the parent 

companies. This tendency would obviously be reinforced in situations 

with only a moderate efficiency advantage of the joint enterprise. 
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5. Comparison of profits 

In order to analyze the incentives of the firms to engage in 

the joint venture or in the cooperative structures, the profitability 

of the various scenarios have to be compared. Table 4 contains the 

profits for the previously analyzed settings. 

Table 4 
The equilibrium cooperative profit levels (excl. fixed costs) 

Scenario V* 'ITi 
.. 

joint venture 
myopic [fv(a-A.,.)x,..*]/2 

(a-A) Zb+ 
joint venture ~vbXv*[2(a-A)+~vXv*] 
controlled (a-Av) 2+ ----------------------(open loop) x,..*[2(a-Av)-x,..*(fv2b-1)] (2b+d)2 

& -----------------------(feedback) 4b 

Precompetitive x2*[b n· - f/2] 
cooperation 2b+d 

fl* = r ------
2b(l+~x) 

Full x2* [ ( b+d) n· - f/2] 
cooperation n· = r 1 (l+~:x:) 

Before commenting on a comparison of profits, it appears useful 

to detail somewhat the profitability tendencies for the joint 

venture. 

5.1. Profitability of the joint venture 

Figure 3 reports on the profitability of the controlled joint 

venture in a feedback scenario for various levels of technological 

spillovers and efficiency advantages. The computations are made given 

that firms face a fixed cost t= 2300. 



v .... 
B 
c:: 

1 -

Figure 3 
Profitability of the (controlled) joint venture (feedback) 

t=2300, tbeta=.5 

~ 
v 0.8 !-

242.4 242 241 239.3 236.9 233.8 229.9 225.3 219.9 213.7 206.7 

247.2 246.9 246 244.4 242.2 239.4 235.9 231.7 226.8 221.1 214.6 

253.2 252.9 252.1 250.7 248.8 246.2 243.1 239.3 234.8 229.6 223.7 
-B ..... 
0 
v 
5 0.6 1-

261 260.7 260 258.8 257.1 254.8 252 248.6 244.6 239.9 234.6 

271.4 271.2 270.6 269.5 268 266 263.5 260.5 256.9 252.8 247.9 

286.2 286 285.5 284.6 283.3 281.6 279.4 276.8 273.6 269.8 265.5 

308.7 308.6 308.1 307.4 306.3 304.8 302.9 300.6 297.8 294.4 290.4 

347.1 346.9 346.6 346 345.1 343.8 342.2 340.1 337.5 334.3 330.4 

427.3 427.2 426.9 426.4 425.6 424.5 422.8 420.6 417.8 414 409.3 

c::: 

~ 
Cl:l 

i:)> 0.4 1-
c::: v ·o 

!.:: ..... 
v 0.2 1-

0 ~------._ ______ ._ ______ ._ ______ ~------~------~------~ 
0 0.2 0.4 0.6 0.8 1 

industry spillovers 
b=d=1 gamma=30 
a-Av=100 kp=kr 

The venture firm will realize higher profits (Vv), the more 

efficiently it performs its innovative and production activities. 

Profitablity of the venture firm is reduced by the spillovers< 3 >. The 

reason is that higher spillovers incite the venture towards larger 

innovative efforts. While part of the benefits flow to the parent 

companies, the cost is borne entirely by the venture. 

Spillovers also play a crucial role in determining the 

profitability of the various information structures, the venture is 

facing. Profits are identical in the myopic, open loop and feedback 

structures if the spillovers are absent. The controlled joint venture 

set up by parents that produce substitutes will be less profitable 

than a venture that would decide myopically. And a simultaneous 

commitment to innovative and output strategies (open loop) would even 

3. It can be shown that this effect would be larger if the venture 
were to decide on open loop strategies. 
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be less profitable (Vv=>Vv 8 >Vv0
), The strategic use of innovation in 

the controlled setting results in less innovative efforts and higher 

profitability compared with the open loop levels. 

The opposite tendency, however, applies for the parent profits 

(~1=<~1 8<~1°). Parent profits will tend to be higher when the parents 

can exert control over the venture and when the controlled venture 

does not use its investment strategically, where the latter 

difference is more important for larger spillovers. In a strategic 

setting, the parents benefit less from the venture who is supplying 

lower levels of innovation because of its anticipation of the output 

competition. 

The decision for the parent firms to set up and join the new 

venture depends on the profits that will be made by the venture and 

on the profits that the parent companies will realize, given the 

existence of the joint venture. The opposing tendencies reported can 

be resolved through the ownership position of the parent firms, ~. 

Disregarding the choice between the open loop or the feedback 

structure (which may or may not be open to decision), it is clear 

that for an appropriate ownership share, the lower profits of the 

controlled joint venture will be more than compensated by the higher 

profitability of the parent companies. With analyzed numbers and a 

share of ~=1/2, for example, the parents are more likely to prefer 

the controlled rather than the myopic joint venture. In this case, 

the firms are also more likely to opt for a venture who commits to 

its R&D decision. The preference of feedback over open loop is even 

more so the case, the higher are the spillovers that can be realized 

within the venture, and the larger is d relative to b. 
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5.2. Comparison of profits 

It can be shown that the profits of the full cooperative 

scenario, vee, are always larger than the profits under a 

precompetitive cooperative scenario, ve <4 > Hence a profit 

advantage of the venture scenario over a full cooperative agreement 

also means an advantage vis-a-vis the pre-competitive agreement. 

Figure 4 therefore focuses on the difference between the 

profitability of the joint venture scenario and the full cooperative 

agreement. The joint ventures yields to each of the (symmetric) 

parents an amount ~~+<!>.Vv . The numerical analysis has been made with 

<I> =.5. 
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Figure 4 
Profitability of a (controlled feedback) joint venture and 

of full cooperation 
t=2300, theta=.5 
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The profit advantages of the joint venture are most pronounced 

when it has an efficiency advantage while technological spillovers 

4. When both firms market independent products, ve and vee are equal. 

19 



are small. In the computed example where the parents market (perfect) 

substitutes, the absence of an efficiency advantage of the joint 

venture results in a lower profitability of this structure compared 

with the full cooperative scenario. The joint venture would still, 

however, be more profitable than a pre-competitive cooperation. 

It can be verified that especially the production cost 

advantage that may result from the know how brought in by the 

parents, has an important impact on the profit comparison. If the 

joint venture's advantages are restricted to innovative activities 

only, it becomes less likely that it would be preferred over a full 

cooperative agreement, especially if the superior R&D efficiency of 

the joint venture is moderate and if the spillovers are small. 

Although full cooperation enjoys higher profits when spillovers 

are large, it is nevertheless the joint venture whose profits are 

most increased when spillovers are larger, as was explained earlier. 

As a consequence the difference of earnings between the joint venture 

and full cooperation increase as the spillovers get larger. 

It is also possible to analyze some asymmetries in the 

spillovers. The profit advantage of a joint venture yielding no 

spillovers to the parent companies (~v=O), would be reduced, 

especially when the spillovers are still large within the cooperative 

agreements and when the efficiency advantage of the venture is not 

too important. 

5.3. Profits and globalisation 

Further insights relate to the markets of the parent companies 

becoming more integrated. Market integration implies that the parent 

products become closer substitutes, a feature that is captured by the 
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parameter d moving closer to b. Such tendencies will not affect the 

myopic profits but the profits of the controlled joint venture will 

increase, because it is led to limit innovative efforts. The 

competitive globalisation means lower parent profits as well as lower 

profits of cooperative scenarios. The decline in cooperative profits 

will however be smaller, intuitively because the full coordination of 

investments and output allows to temper the negative effects of 

competition with closer substitutes. 

The net effect of globalisation on the relative profitability 

of the cooperative mechanisms thus combines opposing tendencies 

joint venture profits increase, parents profits decline and 

cooperative profits decline but to a lesser extent. In the numerical 

example with ~=.5, a closer market integration will result in smaller 

advantages of the controlled joint venture relative to a full 

cooperative scenario, despite the higher joint profits, simply 

because cooperative agreements are more effective in reducing the 

negative effects of increased competition, Figure 5, which has on 

the Y-axis the level of d relative to b, clearly shows how higher 

levels of market integration will reduce the profit advantage of the 

joint venture relative to a full cooperative agreement. If the joint 

venture has no efficiency advantage in R&D nor production, firms will 

even opt for a full cooperative agreement rather than forming a joint 

venture when market integration results in d very close to b and when 

spillovers are small. However, as soon as the joint venture has an 

efficiency argument, the latter may no longer hold. 
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Figure 5 
Profitability of a (controlled) joint venture and 

of full cooperation with increasing levels of integration 

t=2300, theta=.5, k=1 
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This shift in relative advantage from a controlled joint 

venture towards a cooperative agreement exists, independent of the 

level of spillovers, but will be larger the larger are the spillovers 

and the smaller is the cost efficiency of the joint venture< 5 >. It 

thus appears more rewarding for firms facing integrating markets, to 

engage in alliances, that are directed at an integrated full 

coordination. Joint ventures may still be preferred if they are able 

to organize the innovative activity more efficiently. 

6. Some first empirical observations 

This section contains some empirical observations on the 

formation of alliances. More specifically will it be investigated to 

5. For instance, if the efficiency parameter k is set equal to .9, 
the profit advantage of the joint venture increases in comparison 
with figure 5, wiping out its negative values. 
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what extent the elements pinpointed in the theoretical analysis, such 

as spillovers, technological opportunities and product 

differentiation, are important elements in characterizing the 

cooperation-intensive industries. 

The database used in the empirical analysis contains a sample 

of 87 joint ventures, 52 cooperative agreements between firms (excl. 

governmental agencies), and 22 mergers which appeared in the Belgian 

financial press during the period 1986-1988 (Source Akkermans 

(1989)). ( 6 ) Most of these alliances are horizontal conglomerates, 

i.e. parent companies originate out of the same NACE 3-digit industry 

(only 12 J.V. out of the 87 and 5 cooperative agreements out of the 

52 transcend industry borders, where most of these vertical alliances 

are in the non-manufacturing industries). The sectoral distribution 

of these alliances are given in Table 5. 

6. Whereas joint ventures clearly stand out as a distinct category 
since it involves a third entity into which parent companies have an 
ownerhip position, the scope of the cooperative agreements cannot 
easily be empirically detected. In this sense, it is not clear 
whether cooperative agreements (C.A.) are restricted to R&D only (and 
correspond therefore to the precompetitive cooperation of the 
theoretical analysis) or also extend to the production decisions 
(corresponding to the full cooperative agreements indicated in the 
theoretical analysis). Full cooperative agreement can further take 
the form of mergers the full cooperative scenario of the 
theoretical section is identical to a scenario where each firm would 
have an ownership position in each other which is sufficient to allow 
for full control. In that sense, mergers are also possible forms of 
cooperative agreements, although the motives for mergers often are 
more heterogeneous, extending beyond innovative activities. It is of 
course even more difficult to detect empirically, whether the joint 
venture is behaving myopic or controlled (open loop or feedback). 
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Table 5 
The sectoral distribution of alliances 

Industry NACE Share in Share in Share in 
number of number of number of 
Joint Cooperative Mergers 
Ventures Agreements 

Electrical engineering 34 21.8 % 15.4 % 10.8 
of which 

telecommunications 344 9.2 9.6 2.7 
radio and T.V.s 345 3.4 3.8 2.7 

Office & Data Processing 
Machinery 33 11.5 5.8 2.7 

Chemical Industry 25 9.2 9.6 8.1 
Banking & Finance 81 5.7 9.6 10.8 
Motor Vehicles 35 5.7 3.8 2.7 
Business Services 83 4.6 3.8 21.6 
Hotels & Catering 66 3.4 
Metal Articles 31 3.4 5.8 5.4 
Food & Drink 41/42 5.7 1.9 8.1 
Rubber & Plastics 48 3.4 
Instrument Engineering 37 2.3 3.8 2.7 
Other industries 23.0 40.3 27.0 

As table 5 clearly shows, in line with table 1, there are a 

number of industries which clearly stand out as being inductive to 

the formation of joint ~entures as well as cooperative agreements : 

telecommunications, office machinery and the chemical industries. 

Full cooperative ventures, mergers, have a industry distribution 

which is more distinct from the other forms of cooperation. 

In the remainder of this sections, these industries on the 

NACE-3 digit level, will be closer detailed, to detect the 

circumstances most inductive to the formation of alliances. In view 

of the availability of the data, only the manufacturing industries 

could be retained in the analysis, which makes the small size of the 

sample cumbersome. 

6.1. Technological opportunities 

An important motive for firms to engage in joint ventures or 

other forms of cooperation, which has been pinpointed in the 



theoretical analysis are the economies that can be realized in the 

R&D process, when forces are bundled. As such, the more 

technological opportunities there are in an industry, the more 

incentives firms have to form alliances. That high-tech industries 

have a significantly larger number of joint ventures than the low-

tech industries, has often been indicated in the literature, and is 

also confirmed by our sample. Contrary to joint ventures, more 

informal cooperative ventures are not significantly motivated by 

technological opportunities, where mergers display an even negative 

relationship ' 7 >, 

The causation that runs between alliances and R&D expenditures 

moves however in both directions cs>: not only will the higher 

technological opportunities provide more incentives for alliances, it 

is equally true, as the theoretical analysis has pinpointed, that the 

formation of a joint venture will result under a broad set of 

circumstances, in higher industry R&D expenditures than cooperative 

R&D choices (cfr figure 1). The superior R&D performance of the 

venture is even more pronounced when the output competition between 

the parent companies is more fierce, i.e. when parent products are 

7. In order to test this, the industries are split up 
low-tech industries, according to whether they have 
average R&D intensity levels : 

Average number 
of J.V. 

HIGH TECH INDUSTRIES 
LOW TECH INDUSTRIES 

Significant different 
means (between brackets 
significance level) 

3.13 
1.16 

* <A=.06) 

Average number 
of C.A. 

1.26 
.60 

n.s. 
<A=.23) 

into high- and 
above or below 

Average number 
ME 

.73 
1.00 

n.s. 
<A=.70) 

Source R&D intensity, 1977 : Business Week, 1978. Note that in order 
to avoid a simultaneity bias (cfr infra), R&D numbers are chosen well 
before the occurrence of the alliances. 

8. Where the relationship between R&D and the formation of alliances 
suffers from a simultaneity problem, the analysis tries to circumvent 
this problem by carefully choosing the sample period, although the 
R&D numbers are often highly correlated across years. 
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closer substitutes. 

Indeed, while restricting the sample to low advertising 

industries, i.e. industries where the products are more likely to be 

direct substitutes, it can be established that the industries which 

have a higher occurrence of joint ventures have also R&D expenditures 

relative to sales, which are higher than for those industries where 

joint ventures are less frequent. 

Table 6 : 
Average industry R&D levels in venture industries 

TOTAL SAMPLE LOW ADVERTISING 0 HIGH ADV 
INDUSTRIES INDUSTRIES 

Average Average Average 
R&D-intensity00 R&D-intensity R&D-intensity 

HIGH VENTURE INDUSTRIES 3.98 4.06 3.8 
LOW VENTURE INDUSTRIES 2.30 2.30 no obs 
Significance level a.= .11 % 01=.12 
of t-test on differences in mean levels 

HIGH RELATIVE VENTURE IND 000 3.66 4.14 1.50 
LOW RELATIVE VENTURE IND 3.66 2.93 5.33 
Significance level n.s. n. s. 01=.022% 

0 Advertising intensity of the industry : source : INCAP, 1975. 
0 ° For R&Dintensity the most recent data available are taken: 1987. 
Source : Business Week, 1988 
ooo High relative venture industries are industries where ventures 
have an above average share in total number of alliances. 

If the products become more differentiated, in industries with 

above average advertising to sales ratios, joint ventures are more 

likely to result in lower R&D expenditures relative to the more 

informal modes. Indeed, in the high advertising industries, the 

industries which favor more informal above formal ventures have 

higher R&D intensities. These results should however be handled 

carefully, since by splitting the sample, the number of observations 

becomes smaller, prohibiting in most cases, the reaching of 

sufficiently high significance levels for testing differences in mean 
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levels. 

6.2. The role of spillovers 

As the theoretical analysis has indicated, not only the 

opportunities present in the technology, but also the extent to which 

technology is (or can be) transferred among participants in the 

industry, is an important element which favors the formation of joint 

ventures. 

A crude measure of spillovers which exists within industries is 

constructed on the basis of previous empirical work on this subject. 

Studies such as Bernstein (1989), Levin & Reiss (1988), Bernstein & 

Nadiri (1989)) allow to classify a number of industries according to 

the importance of spillovers. 

Table 7 : 
Spillovers and the occurrence of alliances 

Average number of 0 Average share of 

Joint Cooperative joint 
ventures Agreements Mergers ventures 

HIGH SPILLOVER 00 3.6 .42 . 7 67.3 % 
INDUSTRIES [1,10) [ 0' 2] [ 0. 3] 

MEDIUM SPILLOVER 2.0 1 . 3 44.4 % 
INDUSTRIES [ 0' 5] [1,1) [ 0 ,1] 

LOW SPILLOVER 1.1 .42 .63 75.3 % 
INDUSTRIES [0,4) [ 0 '5] [0,4] 

o Between brackets the value range is indicated 
oo High spillover industries are (tele)communications, semi-
conductors, instruments, chemicals, electronics, ... Medium 
spillover industries are mainly transport equipment. 

The industries which are characterized by the spillovers in 

technological know how have a higher number of joint ventures 

occurring. A t-test for equal means can easily be rejected. 

Similarly for the more informal cooperative agreements, there are 



again significantly more cooperative agreements in the high spillover 

industries< 9 >. Concerning the full cooperative scenarios (mergers) 

no distinction emerges in the frequency of occurrence between high 

and low spillover industries. 

7. Conclusions 

The consequences of various cooperative mechanisms for 

innovative efforts and profitability have been investigated in a 

simple analytical framework that allows to highlight the crucial role 

that is played by the spillovers and the strategic interactions 

between the participating firms. The findings suggest that joint 

ventures set up by parent companies are likely to be more innovative 

than full or pre-competitive cooperation by the same parents, 

provided that the joint venture can enhance the efficiency of the 

research and development activities, that technological spillovers 

are not too small, while parents compete with close substitutes as 

they would in global competitive markets. 

Strategic alliances that only coordinate the strategies of the 

participating firms tend to be more innovative than the joint venture 

structure in situations where the efficiency advantages of a joint 

venture are modest, spillovers are not very important and the 

products are sold in segmented markets or are complements. 

The profit advantages of the joint venture are most pronounced 

9. For a t-test on equal means, the spillover parameter can only 
have two values. As such, the medium and high spillover industries 
are grouped together : 
SPILLOVER! AVERAGE NUMBER OF J.V. I AVERAGE NUMBER OF C.A. 

high 3.23 t--2.38 (equal var) 1.61 t--2.77 (equal var) 
low 1.1 t=-2.77 (unequal var) .42 t=-3.13 (unequal var) 

HO : Variances equal:F=7.87 > F*(12,18) F=4.36 > F*(12,18) 
Whether there are relatively more J.V. than C.A. in high spillover 
industries could not be detected : the share of J.V. in the total 
numbers of alliances is not significantly different in the low and 
high spillover industries. 
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when its efficiency advantage is sizeable while technological 

spillovers are modest. With moderate efficiency gains, alliances that 

coordinate decisions may be more profitable, especially in global 

markets where products of firms become more alike. 

Finally, the empirical analysis has provided some evidence for 

the importance of spillovers and technological opportunity in 

explaining the occurrence of cooperative modes in innovative 

activities. 
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