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1. Introduction

The debate on endogenous choice of competition modes, viz., price or quantity
competition has gained popularity since the seminal contribution by Singh and Vives (1984)
which established that in a private duopoly choosing quantity (price) contract is the dominant
strategy for both firms when the goods are substitutes (complements). However, studies show
that the private firms co-exist with public firmsin several manufacturing and serviceindustries,
such as airlines, railways, steel, automobile, electric power suppliers in the EU, education,
hospital, and banking (see Anderson et a ., 1997; Matsumura, 1998). Naturally, the endogeneity
of competition modes got renewed interest in mixed markets. For example, Matsumura and
Ogawa (2012) showed that price contract is the dominant strategy for both public and private
firmsregardless of whether the goods are substitutes or complements. Scrimitore (2013) argued
that quantity (price) can constitute dominant strategy when both firms receive a significantly
high (low) amount of output subsidy. In a unionised mixed market, Choi (2012) found that
while there exists a dominant strategy only for the public firm that chooses price competition;
there is no dominant strategy for a private firm. In a more recent paper, allowing more than
two private firms to compete against one public firm, Haraguchi and Matsumura (2016)
showed that quantity competition arises in equilibrium.

While the above studies add value to the literature, firm’s non-production activities
such as, innovation remained relatively unexplored in this context. Research and devel opment
(R&D) have a well-documented positive impact on growth and productivity of a nation.
Therefore, it comes with no surprise that in mixed markets where both welfare benevolent
public firms and profit oriented private firms compete with each other, allocate a significant

amount of their budget towards innovation. ! For eg., the British public sectors spent £1.453

1 See Delbono and Denicoll6 (1993), Nett (1994), Pal and White (1998), Nishimori and Ogawa (2002), Lin and
Ogawa (2005), Ishibashi and Matsumura (2006) for some work on R&D in mixed markets.
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billion on biomedical and health research in 1982 and thisroseto £3.429 billionin 2012. Private
pharmaceutical industry’s R&D spending in the UK, on the other hand, rose more rapidly —
from £925 million in 1982 to £4.207 hillion in 2012. Further statistical evidences? reveal that
in countries, such as USA, UK and Germany, two-thirds of nation’s total investment comes
from the private sectors and the rest is funded by its competitive rival that are public sectors.®

Motivated by the recent trendsin R&D in mixed markets, we consider a mixed market
where both public and private firmsinvest in cost-reducing R&D. First, we show that choosing
price contract is the dominant strategy for both firms. Next, we argue that the findings that
Cournot profit is strictly higher than Bertrand in standard oligopoly (Singh and Vives, 1984) 4
and that the Bertrand profit is strictly higher than Cournot in mixed oligopoly (Ghosh and
Mitra, 2010; Matsumura and Ogawa, 2012; Hirose and Matsumura, 2018), both hold if the
welfare maximising public firm and profit maximising private firm engage in cost reducing
R&D.

Further, we show that the public firm is more innovative than the private firm
regardless of the mode of competition. Thisresult can be related to the literature that considers
R&D competition in amixed duopoly. By employing amodel of free entry Nett (1994) argues
that profit maximising private firm has a greater incentive towards process innovation
compared to a public firm as it shifts alarger amount of its funds to sunk cost to coexist with
an aggressive, non-cooperative public firm. In contrast, using a patent race model, Ishibashi
and Matsumura (2006) show that public firm overspendsin R&D from the viewpoint of social

welfare. BarcenaRuiz (2008) extended Nett's (1994) model by considering a different

2 Asreported by The Guardian in ‘ The government has promised more R& D. Where will the money come from?’
(January 4, 2018).

3 See Ishibashi and Matsumura (2006, pp. 1348) for further interesting examplesin R& D competition between
public and private firms.

4 See Cheng (1985), Tanaka (20014, b), and Tasnédi (2006) who confirm the findings of Singh and Vives (1984)
by extending the analysis to asymmetric oligopolies, general demand and cost conditions and vertical product
differentiation.



objective function for the public firm by taking the weighed sum of the consumer and producer
surpluses, and shows that the public firms can be more innovative than the private firms. In a
way, our result complements Ishibashi and Matsumura (2006) and Bércena-Ruiz (2008), but
contradicts Nett (1994) by showing that the public firm spends more in R&D than its profit
maximising rival.

The remainder of the paper is structured as follows. In Section 2, we introduce the
model, Section 3 presents the results. Finaly, Section 4 closes the paper with concluding

remarks.

2. The model

We consider an economy with a welfare maximising state-owned public firm (firm 1) and a
profit maximising private firm (firm 2) producing differentiated products. We consider the
representative consumer's utility function as

U(qi,qj)=a2qi—%2q?—92qiq,-+m (D

i i i#j

where m isthe numeraire good and q; denotesthe output of firm i wherei,j = 1,2 andi # j.
The parameter 8 € (—1,1) measures the degree of product differentiation. If 8 > 0 the goods

are substitutes and they are complements when 0 <0. Utility maximisation generates the

inverse demand function P =a—q —6q,. The firms produce under decreasing returns:

C=(c-r)g+¢

®> The assumption of decreasing returns to scale technologies, which can be motivated by capacity constraints or
scarcity of resources, have been discussed extensively in different contexts (Tirole, 1988). Banker et al. (1994)
show that decreasing returns may prevail in the software industry. Girma and Gorg (2002) and Saal et al. (2007)
found constant or decreasing returns in the UK industries. The typica two-digit industries in the US (Basu and
Fernald, 1997), three-digit manufacturing industries in Singapore (Kee, 2002), Broadacre industries in Australia
(Townsend et al., 1998) appear to have decreasing returnsto scale.
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where r; represents firm i's investment in cost (c) reduction and ce(0,a).° R&D is

expensive and costs kr/?, where k measures the efficiency of R&D technology. To avoid
analytical complexity and unnecessary complications, we however, normalise k to unity asthis
does not add much value to our work. For notational easy we assume A; = ¢ — ;.

The state-owned public firm maximises the social welfare (SW) which is defined as

the sum of consumer surplus (CS) and producer surplus (PS):

2

2 2
SW =U(q:q;) - zPiCIi + Z(Piqi —C)— Zriz
im1 i=1

i=1

CS PS

= U(quq;) _ici _iriz (2)
i=1

i=1
And, the private firm, maximises its own profit level
My, = (Pyq, — C3) — 15 3)
We develop amodel of three stage gamethat unfolds asfollows. At stage 1, each firm
simultaneously chooses whether to adopt quantity contract (q) or price contract (p). At stage
2, each firm invests in R&D. At stage 3, firms compete contingent to the decisions made in
stage 1 and maximise their respective profits. We solve the game through backward induction

to find the subgame perfect Nash equilibrium.

2.1 (quantity — quantity) contract

Assumethat both firms competein quantities. Firm 1 maximises (2) with respect to q; whereas

asw aom
=0& —2=

firm 2 maximises (3) with respect to g,. Solving the first order conditions(aq P
1 2

O) we obtain:

6 The specifications of the cost structure is similar to Gil-Molté et al. (2011) who analysed the role of R&D
subsidies and Kesavayuth and Zikos (2013) who studied the welfare effects of R& D and an output subsidy in the
context of mixed market.



a4 -6) — 42, + 64,

q" 5 o2 ©)
a(3 - 6) + 04, — 34,
2 = 12 — 62 )

Using (4) and (5), firms' objective functionsin (2) and (3) reduceto
Swaa =1 3g2 + 26 5q3%) — (rf 2 6
5> (341 +20q:14, + 5q2) — (i +75) (6)

ng? = 2q3 — 1 7)
At the R&D stage the public firm and the private firm derive their optimal R&D levels by
maximising (6) and (7) with respect to r; and r, respectively.” We get the equilibrium R&D
spending as.

qq _ (@—c)(42 — 1560 — 367 + 6°)
o 210 — 4502 + 264

>0

qq _ 6(a—c)(5—20)
T- =
2 210 — 4502 + 264

Next, we find the equilibrium socia welfare and profit of firm 2.

2(a — ¢)?(33840 — 129600 — 95436° + 36600° + 7896* — 30060° — 2260° + 867)

SW =
2(210 — 4562 + 20")2

>0 (8)

— 2 _ 2 _ 2 4
L _ 2@ = 0)*(5-20)°(126 — 2467 + 0% ©
2 (210 — 4502 + 204)2

2.2 (price-price) contract
Next, assume that both firms compete in prices. Accordingly, the public firm and private firm

maximise (2) and (3) with respect to P;and P, respectively. Solving the first-order conditions

asw a R . .
(ap =0& 6—7;2 = 0) the equilibrium price and quantity can be found as
1 2
7 Second order conditions are met, d’SW® _ 240-450° + 20" d?z®  2(126-246%+6°)

- 0and &2 0 for 0 <(-11).
o™ @y 2oy =4
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_a(8-6-302—03+6% +2(2— 02, + 61+ 621,

Ppp
1 12 — 502 + 94
oo _ a(3-6%)(B—-60)+603 -6 + (3 —26%+ 641,
2 12 — 5602 + 94
a(4—=20-024+603) -4 -0, +0(2-06H)1
and, quz( ) —( )A; +6( ), (10)
12 — 502 + 94
op _ a(3—0)+ 61, — 34, 1
@2 =71, "502+0° an

Substituting (10) and (11) in (2) and (3), we re-write firms’ objective functions as
1
SWPP =11q1 + 5 (a5 +20q1q2 + 503 — 26%3) = (1 +73) (12)

P = (2 - 62)q3 — 1 (13)

a(4+6-20%2-263+0%)—(4-20240*)1,-0(1-26%)2,
12-562+6* '

wheren; =

Next, the firms decide their optimal R&D levels by maximising (12) and (13) with respect to

r, and r, which give:®

oy (@—0)(42 — 150 — 3202 + 100% + 136* — 465 — 20 + 67) o
= 210 — 19002 + 856* — 1866 + 268

3@ —o(-20)2- 62

_ >0
20 T 70— 19002 + 850 — 1806 + 208

Straightforward calculations yield:

(a - C)an
2
2 (210 —1906% + 8560% — 186° + 298)

SWPP = >0 (14)

_2(a—0)*(5 - 20)%(2 — 62)(126 — 11162 + 496* — 106° + 6%)

pp
>0 15
2 (210 — 19002 + 850% — 186° + 268)? (15)
® The second order conditions are satisfied, a’sw= __ (180" +205)(1-0%)+(35+670"+20°)
dr,®” (12-56% +6*)
dxp (111+100*)(1-6°)+(15+390° +6°) <0for < (-11)

o (12-56% +6°)



where, 7, = (33840 — 129600 — 549036% + 204606° + 456030* — 167806° — 234880° +

872007 + 79936° — 30200° — 18096 + 708" + 2540 — 1046 — 189 + 86"°).

2.3 (price- quantity) contract
Now, suppose that the public firm adopts the price contract whereas the private firm adopts the

quantity contract. Therefore, firm 1 maximises (2) with respect to P; and firm 2 maximises (3)

asw om
=0& —=
0Py 0q;

with respect to g,. Thefirst-order conditi ons( = 0) give

a4 -6-6%)+(2-62A +64,

pq
A 2(3-62) (16)
Q = 4(3 — 92) (17)
Using (16) and (17) in (2) and (3) give:
1
SWPT == (347 + 20414, + 5q; — 20%q2) — (rf + 1) (18)
ny? = (2 - 6%)q3 — 13 (19)

Maximising the above with respect to r; and r, yield®

bq _ (a—0)(42 — 1560 — 2462 + 76° + 39%)
Pl

= >0
1 210 — 15062 + 2964

e 3(a—c)(5—26)(2 - 0?)
2 T 510 -15002 + 290*

Substituting the above in (18) and (19) gives.

(a — ¢)?(33840 — 129608 — 4158362 + 151808° + 183368* — 600085 — 32950 + 81267 + 1746°)
SWPd = >0 (20)
2(210 — 15002 + 296%)2

— M2 — 2 _pn2 _ 2 4
_pa _ (= 0)*(5-20)*(2 —6°)(126 — 876% + 166") 21)
2 (210 — 15002 + 2964)2

° Second order conditions are met, d2Sw™  240-1650% + 290* d*z®  126-876° +160*
=— <0 and 2_—_ <0for 0 e(-11).

dr, 16(3-02)° dr’ 8(3-0%)
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2.4 (quantity — price) contract
Finally, assume that the public firm chooses quantity and the private firm chooses price

contract. Firm 1 and firm 2, in this case, maximises (2) and (3) with respect to g; and P,

respectively. Solving the first-order conditions (quw =0& % = 0), we find
1 2

av _
q; (6 _ 02) (22)
3a(3 —0) + 3601, — (3 —202)A,
PP = 206 =57 (23)
Using (6) and (7) in (2) and (3) gives

1

SWP = quns + 5 (a5 + 209192 + 5¢3) = (' +717) (24)

my’ =2q3 — 15 (25)

a(4+9—92)—(4—92),11—9,12)
2(6-62) '

wheren; = (
We obtain the equilibrium R&D investments by maximising (24) and (25) with respect to ry
and r, respectively.!?

o (@—0)(2—6)(21 + 360 —462)
T 210 — 85602 + 864

o 6(a—c)(5—20)
T- =
2 210 — 8502 + 86+

Straightforward calculations give

(a — ¢)?(33840 — 129600 — 2286362 + 894063 + 47466* — 184005 — 33606 + 12807) .
2(210 — 8562 + 86%)2

4(a — c)?(5 — 20)%(63 — 2462 + 26%)
7P = >0
2 (210 — 8562 + 80%)2

0 (26)

SWap =

(27)

The discussions establish the following Lemma.

10 The second order conditions hold, d2sw®  240-8502 +89* d%z®  63-240%+20"
=— and 2 —_ <0for 0 e(-11).

drlqu 4(6—92)2 dl’quz (6—92 )2
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Lemma 1: Assume that 6 = 0. The public firm produces more than the private firm and the

former invests morein R& D than the latter.

Proof: It can be  checked that qu_qqq:(a—c)(3+9)(8—30)

2 2 4 > O ar]d
210- 4507 + 20

(a-c)[(21+110* +20%) (1-0) +3(1+116% +100°) + 20 |

>0 Also check that %% —
2(95+90%)(1-6°)+(20+ 670" + 260°)

a4 -’ =

qq _ (a—c)(12-360-36%+63)

1-6)(3+40°+ 40" )+ 0 (13- 207 )+ (9+176% + 6"
2 210-4562+26* (-0)( )+ 0" )+ ( )

2(95+994)(1—92)+(20+6794+298)

> 0 and AL >0

]

Lemma 1 states that the public firm produces more than the private firm regardless of the mode
of competition, i.e., Cournot or Bertrand. And, investments in R&D being socially desirable,
the public firm also invests more than the private, whereas the private firm simply free-rides
on public firm’sinvestments.

At this stage, it is worth pointing out that it is not clear a-priori whether the public
firm produces under higher margina cost than that of a private firm. Straightforward
calculations show that the public firm faces a higher margina cost of production compared to
a private firm,* meaning that distributional inefficiency that arises due to cost of production

would have reduced should the last few units of output were produced by the private firm.

3. Results
We now analyse the first stage of the game where the firms decide whether to adopt price or
guantity contract. Table 1 summarisesthe possible strategies of each firm and therealised profit

of firm 2 and associated welfare.

(a-c)(36+6-30°-0°)
210-450% + 20"
(a-c)(1-0)(36-30-520" +40° +170* - 6°~30°)

210-1900° +850" —180° + 26°

11 See that MC® - MCY = >0 and

MCP —MC = >0 Where MC =(c-x)+2q.
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Table 1: First stage game

Firm2
Quantity Price
Firm1l | Quantity sw, Sw, P
Price swre, b1 swre, hP

Proposition 1: If 6 = 0, choosing price contract is the dominant strategy for both firms.

2 2
Proof: Check that: guym_gy® - 92(23—‘3) (5-20)"4 >0,
2(210—8592+894) (210—19002+8594—1896+208)

3*(a—c)’ (5-20)" (1058400-17438400° +10650150" —3054720° + 416400° — 25200 586"
2(210-450% +20* )" (210-1500° + 296*)

>0,

o ¥ 0°(a-c)’(1-6°)(5-20)" (2-0%) 4, o and

(210-1500% + 299*)" (21019007 + 850 ~186° +26°)

26%(a-c)’ (5-20)" (1058400 - 7900200° + 2253009* — 306856° +19846° — 486
(2104502 + 204)2(210—8592 +804)2

®_ . qd _
Ty =Ty =

>0

where,

A= (3175200 — 587412007 + 46580850 — 20543130° + 4911230° — 260850*° — 209576 + 68180* —9100"° + 48918) >0

and

A, = (1058400— 211302007 +19590600* —10905040° + 3958600° — 957350* +151150* —14366" + 64916) >0.

The reasoning of the proposition goes as follows. We begin by assuming that the goods are
substitutes and justify why choosing price contract isthe best strategy for the public firm. Note

that, process R&D reduces firm’'s unit cost of production which generates more output. This

10



creates a direct positive effect on social welfare. Second, it is easy to see that the R&D
investments act as strategic substitutes for substitutable products, meaning that investment by
atypical firm reduces its rival’s output thus creating an indirect negative effect on welfare.
Straightforward cal cul ations show that regardl ess of whether the private firm chooses the price
contract or quantity contract, the public firm always invests more under quantity competition
than price competition when the goods are substitutes.*? Thisimplies that the reduction in rival
firm’s output and hence, the loss in social welfare is aso higher under the former competition
than the latter. Therefore, the public firm always favours price contract to minimise the welfare
loss.

We now consider the case where the goods are complements and again explain why
choosing price contract becomes the dominant strategy for the public firm. As cost reduction
in R&D boosts output regardless of the type of goods, the direct positive effect on social
welfare remains even when the goods are complements. Second, we find that R& D investments
act as strategic complements for complementary products. This means an investment by a
typical firm increasesits rival’s output which again creates a positive effect on social welfare.
As follows from Lemma 1, the public firm always invests more under price competition than
guantity competition no matter whether the private firm chooses the price or quantity contract.
Thismeansthat theriseinrival firm’'soutput and hence, thegainin social welfareisalso higher
under the latter competition than the former. Therefore, it follows naturally that the public firm
chooses price contract to maximise its gain in socia welfare.

Next, we discuss why choosing price contract is the best response for the private firm.

Notethat, R&D creates two opposing effects on profit. First, for a given cost reduction, higher

12 See that
30°(a-c)(5-20)(21-160° +6*)

e 0%(a—c)(5- 20)(63— 4502 — 49" + 30°) .
(210—45@2 + 29“)(210—15092 + 2994)

! (210-850% +89*)(210—1900° + 850" —180° + 20°)

>0, r™M—rM=

for 6 €(0,1) and the inequality signsreversefor g < (-1,0).
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output breeds larger profit. We call this a positive output effect. Second, R&D activity being
costly, it creates adverse effects on profit. We name this as negative cost effect. We find that
irrespective of whether the public firm adopts the price contract or quantity contract, the private
firm produces and invests more under the Bertrand competition compared to Cournot® and the
positive output effect always dominates the negative cost effect on profit if the private firm
chooses price competition. This holds true for both substitutable and complementary products.
Hence, the private firm always prefers price contract to quantity contract.

The following results are al so worth noting.

Proposition 2: Assume that 6 = 0. The private firm earns a higher profit under Bertrand
competition than under Cournot competition if —0.92 <0 < 0.92, while the opposite holds for
-1<60<-0.92 and 0.92<6 <1.

0%(a—-c)’(5-20)"v,
(210~ 456° + 29“)2 (21019067 +856* ~186° + 26° )2

Proof: It can be checked that Ay, = 73 — 7 2° =

and Ar,<0 for —-0.92<6<0.92 and Ar,>0 for -1<0<-0.92 and 0.92<6 <1where
v, = (2116800 549612007 + 56153400 —33172076° +12502039° —3139620™° +523550" — 55640 + 3320 ~80'*°).

It is easy to check that irrespective of the degree of product differentiation, the private firm in

our work, produces more when the competition is in prices than in quantities.* Further, if

13 Check that
w o 0*(a-c)(1-6%)(5-20)(270— 20207 + 590" —80°) I
0 -0, = 2 4 2 4 6 ) >O1 G -4 =
(210—15007 + 299*)(210—19067 +850* —186° + 20°)
and w_pm__ 69(@-0(1—6)E-2)2-F)(D-8"+¢")
27 (210-1500% + 299)(210-190¢° + 859" —185° + 26°)
0 = 0.

0%(a—c)(5-20)(10-6°)(27 - 46?)
(210—-450% + 20*)(210 -850 +80*)
S0 1P 126°(a—c)(5-20)(20-3F)

27 (210-450° +20%)(210-850° +89)

0°(a—c)(5—20)(900-7519° + 2460* — 400° +20° )

14 Check that o -q¥ = - - - y - -
(210—459 +20 )(210—1909 +850* —180° + 20 )

>0 for ge(-12).
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0e [—0.92, 0.92] the private firm’ sinvestment in R& D isal so higher in the former competition

than the latter whereas the reverse holds for 6 € (-1,-0.92) and 6 €(0.92,1).*° As follows,

when the products are moderately differentiated (i.e., —0.92<60<0.92) meaning that the
product market competition is not so fierce, the benefit from R&D via positive output effect
outweighs the negative cost effect thus giving rise to larger profit under price contract than

guantity contract. The opposite happens when the goods are close to perfect substitutes
(i.e, 6 >1) or perfect complements (i.e, & — —1)resulting in higher profit under Cournot

than Bertrand competition. This result is in sharp contrast with Ghosh and Mitra (2010) and

Matsumura and Ogawa (2012).

Proposition 3: Bertrand competition yields higher social welfare than Cournot competition.

0%(a-c)’(5-20)"v,

2(210- 456 + 29“)2 (21019002 + 856* ~180° + 298)2

Proof: Check that g/ — gy =

0 =0, where
v, = (2419200 — 360018002 + 20510850 —57177360° +103030° + 439800*° — 1483502 + 21780* —1460*° + 49*® ) >0.

]

The result above shows that the level of social welfare is higher under Bertrand competition
than under Cournot. This affirms the results of Singh and Vives (1984) and Ghosh and Mitra
(2010) who show that Bertrand competition yields higher welfare than Cournot in private
oligopoly and mixed oligopoly respectively. The welfare ordering obtained in our model,

however, differs from the one derived by Hirose and Matsumura (2018) who adopt a model of

s 3(a—c)6*(5-20)(80-1216% + 346" - 46°)
See that Ar, :rzpp_rzqq = where Ar, >0 for
(210—4562+294)(210—19092+8594—1896+208)

~0.92<0<0.92, and Ar, <0 for -1< 0 <-0.92 and 0.92<0 <1.
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Stackelberg leadership. Although they find that Bertrand welfare is higher than Cournot
welfare under public leadership, the welfare ranking is not so straightforward when the private
firmisa Stackelberg leader. They show that under private |leadership the welfare can be higher
under Cournot competition than Bertrand if the foreign ownership in the private firm is
significantly low. Our results, therefore, show that the standard welfare ranking is more

common even when both public and private firm invest in cost reducing R&D.

4. Conclusion

Over years, the endogenous choice of competition mode has been studied extensively.
However, firm’s non-production activities such as innovation has received relatively less
attention in this context. We revisit the classic discussion of the endogenous choice of price
and quantity contract in a mixed duopoly setting where both public firm and private firm
engage in cost reducing R&D. In contrary to the traditional belief that quantity competition
constitutes equilibrium, we show that price competition arises in equilibrium. Further, we find
that the private firm accrues higher profit under Cournot competition than Bertrand when the
goods are close to perfect substitutes or perfect complements. We also show that the public
firm spends more towards R& D compared to the private firm where the latter chooses to free
ride on public firm’' sinvestments in innovation. Our resultsindicate that when the state-owned
public firm compete in prices with itsrival, it should engage in R&D more actively compared
to when it competes in quantity as the overall welfare improves under the former competition
mode. To this end, our results offer valuable insights on firms R&D strategies and
policymakers' take on privatisation.

Finally, in spirit of the present paper we remark on the areas that remained unexplored.
First, our paper nests on the assumption that both welfare maximising public firm and profit

maximising private firm invest only in costs-reducing R&D. However, firms typically finance

14



in both product and process innovation and therefore, it would be interesting to check how our
results change in such cases. Second, it would be interesting to see the effect of competition on
firms R&D efforts. To thisend it is natural to assume that there could be a large number of
private firms that allocate their budget towards R& D and compete against a nationalised firm.
Third, the literature in mixed oligopoly predominantly assume that both public and private
firms operate and compete in the same country. Our model made no exception to this
assumption. However, with the wave of globalisation whereforeign competition playsapivotal
role, one may want to explore how a public firm or private firm that is based in aforeign land
and invests in process R&D will affect our findings. Another natural extension could be to
explorethe case of licensing where one of thefirms (either private or public firm) that possesses
a superior technology may choose to licence it to its rival. It would be equaly intriguing to
look into the situation where one of the firms is partially privatised as opposed to fully

privatised firm. As these issues deserve adetailed analysis, we leave them for future research.
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