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Abstract

We investigate the valuation of platform investment, such as a software
operating system or an internet portal webpage. Platform investment is
the creation of an innovative distribution and production infrastructure
which increases access to customers; as a result it reduces entry costs in
related products. Relative to conventional producers, firms built around
platforms enjoy enhanced entry options in uncertain market segments, to
be exercised at the optimal strategic timing. When the platform grants
a strong strategic advantage, the innovator firm can optimally choose the
timing of entry when its strategic gain exceeds the value of the waiting
option; in case of weaker advantage, the platform firm enters just before
its competitor would. In a context of increased uncertainty, the relative
value of platform to traditional strategies increases; the value of waiting to
invest rises, but the value of platforms increases even more. In some cases,

platform can reduce entry by making parallel monopoly sustainable.



I Introduction

This paper seeks to understand the possible foundations of notion of platform
investment, a concept which has achieved mainstream interest in management
science (for a survey see Kogut and Kulatilaka (1994)) and relate it to the
strategic real option literature, a methodology to price growth opportunities.

Platform investment refers to the establishment of a broad logistic infrastruc-
ture which allows easier entry in related product segment and improve market
responsiveness. There are well-documented examples of platform investment
which have resulted in significant market advantages for the investing firms.
However, to date there are hardly any theoretical treatment of the implied
strategic and valuation issues.

An example of a platform is a computer operating system. The explosion
of the PC market was based on standardized software applications, which were
made on compatible thanks to the extreme diffusion of the DOS-Windows op-
erating system. The company which controls the operating system is in an
advantageous position to develop subsequent software applications compatible
with the platform, and enjoy an immediate advantage with users.!

Nowadays an even more central role is played by internet, a web of in-
terconnected computers which allows workers to perform complex coordinated
tasks and exchanging information in real time. As Internet is a global network,
owners of frequently visited sites (as hubes, or "portals”) enjoy a tremendous
distributional capacity for information, services and product sales.

Such horizontal internet portals, either in closed systems (such as AOL) or

IThere are other examples of platform investment. Renowned cases are Boeing’s investment
in information technology and communications network processes that integrate suppliers and
manufacturing plants with designers, considerably facilitating new product development. This
pattern has been much adopted in the car industry: the number of their subcontractors has
been significantly reduced but the productive process has become closely integrated via a
common communication and productive platform. Another classic example is the information
and distribution infrastructure built by Wal-Mart, targeted at rapid collection of information
on customer purchases at individual shops connected with a rapid-response retail distribution
system (Khanna and Tice (2000)). The rapid integration in the communication and financial
service industries have been predicated on the presence of strong synergies in distribution,
allowing easier entry in new products. Thus platform investment concerns the creation of
intermediate infrastructure common to several types of future productive activities; this lo-
gistic infrastructure is not only incorporated in physical assets but also in market knowledge,

customer information and access.



open access (such as search engines such as Yahoo or general retail outlets such
as Amazon) are other example which fits the concept of platform investment.?
These companies have gained a primary position as a focal point in a network
by offering a desirable service and building a strong brand name on internet,
while learning much about their customers’ characteristics. This ”informed
client database” and name recognition has created a basis for dramatic potential
expansion in offering more services via the net. A portal can be seen as a hub
in the network, a point of entry connected with relevant information or access
to products. It lowers the cost of reaching customers and thus the cost of entry
in new market segments.

This paper builds a model of the value of the associated strategic advantages
which allows us to compare the relative valuation of such ”platform stocks”
versus conventional producers. In particular, the analysis allows to study the
impact of demand uncertainty, on strategy and valuation. Unlike the strong
results of the network externalities and switching cost literature (see Klemperer
(1995) for a review) in our model the innovator-early mover does not capture
the market completely.

The strategic implications of platform investment place its analysis in the
context of the literature on strategic growth options, which examines the impact
of investment to gain comparative advantages vis-a-vis competitors. The com-
mitment of irreversible investment may confer strategic advantages as a result
of lower capacity costs (Dixit (1980)), operating costs (Kulatilaka and Perotti
(1998)) or faster timing-to-market (Kulatilaka and Perotti (forthcoming 2000)).
In all of these models, strategic investment increases market share and profit
growth at the expense of competitors; the investing firm strengthens its post-
entry position, gaining market share, and may discourage entry by competitors
(Dixit (1980) and Lambrecht and Perraudin (1997)). In our approach we con-
trast platform investment to a traditional investment in productive capacity.
This allows us to compare the valuation of platform firms relative to the value

of established producers (old economy).? We therefore explicitly treat entry in

2Vertical portals are webpages with very focused market content, such as myflowers.com.
Amazon is an example of an originally vertical portal specialized in book sales which has
extended itself into a broad platform (a horizontal portal), selling via internet all sorts of
products.

31n related work we are studying why strategic analysis allows us to suggest that established

firms may resist entry in new products because of the cross-effect with their traditional product



related segment, which require us to consider cross effects.

We model the advantage gained by a platform investment as a greater ease
of entry (lower fixed costs) in markets for related products. The construction of
a logistic platform can thus be described as the acquisition of a set of strategic
entry options.* Another possible advantage of a platform is the lower costs of
access to customers, and thus a lower marginal cost. Our focus on fixed cost
allows us to concentrate more on the timing of entry rather than market share.

The basic model we develop is as follows. A firm considers a platform in-
vestment in a sector in which there is also a traditional incumbent. Demand
is uncertain and evolves stochastically over time. Suppose that the new firm
has the opportunity to make a platform investment, which leads to produce a
differentiated product but also offers the option to enter later at a reduced cost
in a related market segment.

The approach used here is related to the one used in Smets (1991): when
market demand is low, firms prefer to wait to enter (the option of waiting to
invest is more valuable than the higher profits gained), although this carries the
risk to end up being a follower. As the market expands, the attractiveness of
being first increases, until at a certain point the firm decides to enter. (See also
Grenadier (1996) for an application to the real estate industry). Undertaking
an investment under uncertainty over future demand incurs the opportunity
cost of investing prior to obtaining more information (McDonald and Siegel
(1986)); thus the strategic value of early investment must be compared with the
investment cost plus the option value of waiting (Kulatilaka and Perotti (1998)).
However, the approach in this paper our model is more complex because of cross
effect of demand due to related products.

We show that depending on the degree of strategic advantage that the plat-
form offers, the innovator decides for two different entry strategies. If the dif-
ference between the investment costs is not large, the platform firm enters just
before the competitor would, inducing him to postpone its cross-entry. In this
case we say that the platform firm ”owns” the option to enter as leader over a
certain range of demand levels, but it is forced to exercise it before its optimal

timing in order to pre-empt its competitor. If the investment cost difference is

line. This raises the issues whether internet firms should be independent of existing brand
name producers.

4This notion is related to the concept of a core capability or a platform investment (see
Baldwin and Clark (2000) and Kogut and Kulatilaka (1994)).



significant, the platform firm knows that the traditional firm would not enter
as leader because the period of time in which it can have a leader position is
not enough long to compensate for its high investment cost. In this case the
platform firm has a de facto "monopoly” on the option to enter, in the sense
that it can wait until the optimal entry timing without fearing pre-emption. Its
optimal entry timing trades off the value of the waiting-to-invest option against
the higher profits from cross-entry, taking into account the preemption effect.

In the comparative statics we focus on the effects of uncertainty (which pro-
duces the greatest difference between option-based and NPV-based models of
valuation). The effect of uncertainty on the strategic advantage and thus of the
platform value is ambiguous, depending on which of two elements prevails: the
higher the uncertainty the higher the value to wait, but at the same time the
higher the expected profits in case of immediate cross entry. This last effect
is due to two factors. First, high uncertainty increases the value of the strate-
gic entry option more than the option value of not investing. As in Kulatilaka
and Perotti (1998), this is because in an oligopolistic market structure prices
increase with demand; therefore, profits are endogenously convex in demand as
firm raise their margin. Because of this convexity, a mean-preserving increase
in uncertainty favors investment in the strategic growth option over the waiting
option.® Second, it increases the time period in which the firm acts as monop-
olist in the entry decisions without facing any risk of entry by the competitor.
However, the general result is unambiguous: greater uncertainty increases the
strategic advantage of the platform and increases the value of the platform rel-
ative to traditional investment. Also in absolute terms we show that the higher
is uncertainty, the higher is the platform value.

The next section presents the market equilibrium under Cournot competi-
tion.® In the third section we determine the entry strategies of the platform firm

when it enters in the competitor’s product segment. Section fourth analyzes the

5This result cannot be directly compared to the apparently contrary implications on the
relative value of the waiting-to-invest option McDonald and Siegel (1986). In the context
of imperfect competition, investment has an impact on market structure and marginal prof-
itability (Kulatilaka and Perotti (1998), Grenadier (1996)), creating a strong incentive for
early investment, while in the traditional literature real option the underlying market is not
affected by the investment.

6 Price competition does not result an interesting issue since in this case neither a platform
firm nor a traditional firm ever cross-enters in each other’s market segment, so the platform

has no value.



volatility effect on the entry strategy of the platform. In section 5 we compute
the entry strategy. We offer at the end some concluding thoughts and ideas for

further work.

IT The basic model

We consider two firms ¢ and j competing in real time. The first one is an incum-
bent which has invested in a traditional, specialized investment (T); the other
one, the innovator, consider the possibility to invest in a platform infrastructure
(I). While a platform may cover several market segments, we set this number
to one for simplicity, to obtain a lower bound valuation for a platform vis-a-vis
a traditional producer. More generally platform may grants entry options in
multiple market segments

We assume that firms have complete information about the market and the
cost structures.” We also assume that there are only two differentiated products,
indexed by 1 and 2. The inverse market demand functions for the two products

are:

p1 =7 — (qui + q15) — alqei + q25) (1)
p2 =7y —a(qui + q1j) — (q2: + q25) (2)

Note that the two product are partial strategic substitutes (see 7 for a
definition of strategic substitutes); the parameter a represents the intensity of
substitution, and ranges from 0 (no substitutability) to 1 (identical products).

Specialized entry in any market requires the investment of an amount I;
investment in a platform costs K. In addition, a platform firm would pay Ip
as the incremental investment to enter in any market segment, with Ip < I <
Ip + K. Thus there is an extra cost to build a platform, but this allows easier
cross-entry thereafter.®

Firms that compete in the same market engage in Cournot competition.

When each firm produces a differentiated product, they act as monopolists in

7One example of strategic entry under imperfect information is analyzed in Lambrecht and
Perraudin (1999).

8This assumption sets our analysis apart from most of the literature on entry in strategic
entry such as Smets (1991), Dixit (1980) and Huisman and Kort (1999).



their own market, though their margins are influenced by the substitution effect
among products.

The intercept of the demand function, ~, represents the size of market de-
mand. Demand size is uncertain and evolves stochastically over time. We

assume that it follows a Geometric Brownian Motion:

dy 1 1, 1
— == —=0” | dt+ =od 3
25 (nmge?) e 5o 3)

In the specification, o appears as parameter both in the volatility and in
the drift term of the demand process, in order to isolate the effect of demand
uncertainty from its drift. In comparative statistic we will we carry out a mean-
preserving-spread analysis in the sense of Rotschild and Stiglitz (1970). To this

goal, we define @ = 2“5—”2 so that we can rewrite the market process, (3), as:

d 1 1
77 = §adt+§ 2(p— a)dz 4)

This formulation allows us to perform a mean preserving spread on the
distribution of demand by varying its demand volatility while adjusting the
drift so that there is no change in expected demand.

Oligopolistic profits under Cournot competition are convex in demand. We
thus define 42 = 6. We can express the evolution of @ through Ito’s Lemma as

a Geometric Brownian motion:

d?f = pdt + odz (5)

We see later that 6 is linearly related to firm profits, and o is closely related
to their volatility.

To ensure finite valuations, we assume that p < r, where r is the discount
factor. We also assume that o < pu(< r) to ensure o2 > 0.

We first evaluate the value of a ”platform” firm and then compare it with

the value of the traditional firm.?

9As the market scope is just dimensional, the platform will cover only a line. A later

version will consider a broader definition of a platform.



I1.1 Product Market Interactions

Initially the platform firm operates in a different product segment from the
competitor. This leads to a parallel differentiated monopoly. The associated
profit flow (see the Appendix A.1.1) is:

Hi,t - Hj,t - (ai2)29t = M6, (6)

and its associated valuation of the firm is:

E [/ Mﬁte_”dt} = M 0 (7)
0 r—p

This is the discounted stream of expected profits when the underlying ex-
pected profit growth is equal to p and there is no change in market structure.

Both firms have the possibility to enter in the competitor’s market segment:
for the traditional firm the cross entry will cost I, while for the platform firm
the cost will be Ip (with Ip < I). If both firms cross-enters in each other’s
market (parallel duopoly), the profit flow and the expected present value are
(see Appendix A.1.1):

2 1
Hit:Hjt:§a+19tED9t (8)

) )

FE l:/ D@tertdt] = D 975 (9)
0 T

When a firm cross-enters as first (we term this situation an ”asymmetric
duopoly”), the rival may prefer at first to wait to enter, if the waiting to invest
option is more valuable than the higher profits from symmetric duopoly.’’ In
this case the first firm to cross-enter enjoys higher asymmetric profits (being a
monopolist in their own segment and a duopolist in the second). These extra
profits are just temporary: as demand increases the other firm will find con-

venient to exercise the option to enter, and the market outcome will be in a

101y a static framework, since profits are higher under parallel monopoly (M > D), both
firms would prefer to maintain a collusive arrangement avoiding entry under a threat of an
immediate cross-entry in case the competitors enters as first. However, in our dynamic frame-

work this is not credible.



parallel duopoly in both product. However, the option to enter as first is clearly

valuable. As we will see, this is one of the advantages of building a platform.
We define as asymmetric duopoly the case in which one firm operates in both

segments and the other in just one). The profits flow and its expected present

value for the firm present in both markets are (see Appendix A.1.2):

113-5a,
Hi:t =% 1Ta 0, = L, (10)
o —rt L
E Lé,e "tdt| = 0, (11)
0 r—p

while the other firm earns:

1
Hm =50 =F0 (12)

with an expected present value of:

FE |:/ thertdt:| == F Qt (13)
0 r—p

Note that these profits are equal to profits under Cournot competition, as
the entrant produces less in its original market for the increased cross-effect.

Because 0 < a < 1, a firm always prefers to be in both market segments if
its the competitor produces just in one, while it would prefer to be monopolist
in just one market than being duopolist in both. However, the option to cross-
enter as first grants temporarily higher returns.!! This can be summarized with
the following relations: FF <D < M < L.

Notice that since 0 < a < 1, L — M and D — F are decreasing functions of
a. Moreover, L, — M < D — F': the profit increment as a result of cross-entry

is never larger than the profit increment of a follower cross-entrant.'> Another

HUnder some parameters values, this creates a sort of prisoner’s dilemma in entry strategy.
Firms would like to be able to mutually commit not to enter in each other’s market, but such
a commitment is not credible: there is a temptation to enter.

I2This difference at first increases as a rises (diminishing the differentiation) and subse-
quently it diminishes, vanishing when a = 1 (no product differentiation). This relation will be

useful later for our conclusions.

10



result is that M < L — M : entering the second market leads to less than double
monopoly profits. Finally L— M — F < 0 : entering as leader leads to an increase

in profits lower than profits the follower that remains in only one market.

IIT The dynamic game

In order to evaluate the platform firm we first analyze the optimal entry strate-
gies of the two firms. We can then compute the value of the platform and
traditional investment then the firms values.

For low levels of demand, there is no incentive for immediate cross entry
in the other product, so both firms remain as monopolists in their own mar-
ket segment (although their profits are influenced by the substitution among
products).

However, as demand rises, the attractiveness of entry in the second segment
increases. Since the innovating firm controls a platform, it can enter in the first
product with a lower incremental cost than the traditional producer. Intuitively,
it will have a lower threshold for entry.

We show later that in equilibrium the traditional firm is always a follower
in the entry game. As a result, the platform firm enjoys for a certain time
interval a sort of monopoly on the option to enter as leader, knowing that the
competitor would not move first. This is the crucial strategic entry advantage
for the platform firm.

We define the entry threshold of the platform firm as 67. At this threshold
the profits flow of the innovator will be by the sum of profits in the shared
market plus monopoly profits in its market segment (see equation (11)), while
the traditional producer earns duopolistic profits in its segment(13).

Also the traditional firm will cross-enters (see equation (8)) as demand rises
enough. We define this subsequent entry threshold as 67". This value affects the
value of the strategic entry option by the platform firm, which is a function of
the expected time of follower entry. We will see that this expected entry time

is not trivial to compute.

11



III.1 Entry of the traditional firm

We solve the game backward. We first assume that the innovator (the platform)
has already cross-entered, and compute when the traditional firm would follow.!?
Subsequently, we check that the entry strategy for the innovator leads it to enter
as first.

Let 8 = 07 be the threshold level of demand such that when 6 > 67" the
traditional firm is willing to cross-enter as first in the other market. At that
point the present value of the traditional firm is worth %9 — I, where I is
its own cost of entry. For § < 03", traditional firm waits until the first passage
in time of the threshold value; during this interval it earns %9. Thus the

expected present value of its cross-entry investment is given by:

E

e
/ e " Fo,dt
0

where T** is the expected time to reach the point 67" starting from §. Fol-
lowing Dixit and Pindyck (1994) and Harrison (1985), we solve this optimal
stopping problem. T** equals:

+E [e*TT**} L" ljlug}* — ]} (14)

0
T3 (0,) = —g In (15)
T

where 0 = % -5+ (;,“—2 — %)2 + 225 > 1. (8 is thus negatively related to
market and profit volatility: more precisely when volatility tends to 0, § tends
to infinity while when volatility tends to infinity, 8 tends to 1. As (8 inversely
related both o and p (respectively profit and demand uncertainty), in many
cases we will use 1/ as a natural metric for uncertainty.

The expected value of the second firm is:

Vr (6:) = = [1 B <0?*)51] + (005*)5 [%9:’?* - I} if 0, <Oy
i if 0 >0
(16)

while the optimal 6 at which the traditional firm will enter is given by:

13We will show later that this is alaways the case in any equilibrium with entry, due to the

entry cost difference.

12
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_ 1 D=L — _ l—a
B-1= B lsmaem

II1.2 Entry of the platform firm

The next step is to determine the cross-entry point for the platform firm. This
approach follows Smets (1991) and Grenadier (1996), in which a duopoly a firm
would enter as soon as he prefers to be a leader rather then a follower.

In such an entry game with symmetric firms, there is an ambiguity as to
which firm will enter as first. In our case, due to the different investment costs,
the platform firm enjoys a period of monopoly on the choice to cross-enter as
leader, since it knows that the traditional firm would not yet find it profitable
to enter. In this period of a "monopoly on the option to enter as leader” the
innovator exercises optimally this entry option as leader by comparing the value
of waiting to enter (and thus avoiding losses) to the higher profits after entry.
Note the analogy in this case with the classic ”monopolistic” real option of
McDonald and Siegel (1986). A difference here is that entry effects prices and
market shares.

We first study the case of a pure monopoly on the option to enter as leader,

subsequently we check the effect of possible entry by the competitor.

Proposition 1 If the innovator firm had a pure monopoly on the option to

cross-enter as first, it would enter when

T<<%L—D> D_F (18)

at 05, = 52 Lol

-1 L-M =

Proof. See Appendix A.3 for a demonstration. m

In case of pure monopoly on the option to cross-enter as first, the platform
firm cross-enters only when the payoff of entering is superior to the one of
remaining in a parallel monopoly. This true only when condition (18) is verified.

When this condition is verified in the interval 0 < 8 < 87, the innovator firm
would prefer to wait. However, in general the innovator firm has no monopoly
on the right to enter, so it has to take into consideration a possible entry by

competitors.

13



To determine the period over which the platform firm prefers to wait, we
look under what condition the entry threshold in case of entry monopoly is
higher than the entry threshold for the competing traditional firm.

This entry threshold is determined comparing the payoff of the traditional
firm in case it enters as leader (which depends on the expected entry threshold
for its competitor) and in case it enters as follower. We define as Ar () the

difference of this two payoffs.

Proposition 2 If

Ip_ (5 983 \77
7>(1m> 19)

a traditional firm would cross-enter as first as soon as demand reaches /0%,

the smallest solution of Ar (6) = 0.

Proof. A traditional firm would enter in the other segment as first, as soon

as the payoff of being a leader is higher than the payoff of being a follower, that

is when:
w1 ()" () e 1>
T—p 0% 0y r—up P
Fo, (o A-1 0, s D G (20)
ot ()| (@) (Zaor 1)
where:
g I(r—p)
0y = 21

which is the entry threshold of the platform firm as follower. The expression
for 6% differs from (17) only by the different investment costs.

Rearranging we obtain:

L—D n D—-F
9}:3*5*1 /89}*»‘9*1

AT_(LF)Ht( >9§1(7~u)>0 (22)

14



A7 is a concave function'*, is negative when 6 = 0 and has a maximum
for positive values of 8. Hence, the level of demand at which a traditional firm
prefers to be a leader rather than follower is given by the 0 that solves A (6) =0
and for which 2 > 0.

This equation cannot be solved explicitly. However, we can define some
features of Ar (6) =0. Az (0) = 0 has solutions when its maximum is positive,

which requires that:

I —B el
7> (Geo) 3)

Since Ar (0) is concave, if the above condition is satisfied, Ar (6) = 0 has
two real roots; the smallest one is the one for which % > 0. We indicate this
0 as 07.

When this condition is not satisfied Ay (8) is negative: the traditional firm
prefers to be a follower rather than a leader for any demand values. m

The economic implication is that if the investment cost difference is large
the traditional entry firm has no incentive ever to cross-enter as leader because
the platform would subsequently cross-enter too early to be able to reconvert

the entry cost.

Corollary 3 The payoff to the platform firm of being a leader relative to being
a follower, is always higher than this payoff for the traditional firm. Hence, the

platform prefers to be a leader rather than a follower before the traditional firm.

Proof. This is a direct consequence of the investment cost differential. m

We define the condition (19) as determining whether the platform grants
a Strong Strategic Advantage or a Weak Strategic Advantage. We will next
show that in the former case the platform grants a de facto monopoly on the
entry-as-leader option over the range of optimal exercise, in the latter it needs
to cross-enter before it would be optimal in order to pre-empt the traditional

firm.

Proposition 4 (Strong strategic advantage with entry) When

1
5= ) 31
ITP < (lL*M)} ! I[‘f_]\f{ and ITP < (%93;7&)* l, the platform firm can

BIL—D

1M The concavity is due to the fact that the advantage created by the platform leads to
temporary market dominance. Note that in our model, the platform does not create eternal

monopoly.
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behave de facto as a monopolist on the entry as leader option, and enters at

o* ZLIP(T*N)
m = B—1 L—M -

_1
Proof. When lIL < (% LL:%[) o f)ijg, the constant term of the option is
positive thus the platform firm finds convenient to cross-enter because its payoff

is higher than the payoff of remaining in a parallel monopoly.

1
When lIL < (%%)ﬁ the platform firm can behave de facto as a
monopolist on the entry option because for the traditional firm entry as leader
is not convenient.

Hence the platform firm enter at 8}, = E%%iz\;ﬁl ]

Intuitively, the traditional firm wants to enter when the payoff of being a
leader is higher than of being a follower, that is when Az (6) > 0. However
when the investment difference is large, it never gets the chance to be a leader,
because for any demand levels Ar (f) < 0, the traditional firm would enjoy
asymmetric profits as leader for too short a time or no time at all given the
subsequent entry by the platform firm.

As depicted in Fig.1, a traditional firm would never cross-enter under the
threat of a subsequent entry of the platform as follower: his payoff of being a
leader rather than a follower (LP) is always negative.

When uncertainty is not high (that is, under condition (18)), as the payoff of
cross-entering is higher than that of a parallel monopoly, the platform firm has
a valuable option to cross-enter. It exercises his option to cross-enter optimally
at the point M, while the traditional firm will cross-enter as follower at the
point F.

As a result, under strong strategic advantage the platform firm knows that
the threat of the traditional firm to cross enter as first is inexistent, and so for
a certain interval of demand values it can behave de facto as a monopolist on

the option.

.y . . Ip
Proposition 5 (Strong Strategic Advantage with no entry) When <& >

1 1
-1 -8B B—1
(% %:zg) o %:1\1? and ITP < (%%) o , the platform firm, which can be-

have de facto as a monopolist on the entry as leader, prefers not to enter. As a

result, the market remains in a parallel monopoly.

: Yy
Proof. Under £ < (%%) "' the platform firm can behave de facto
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1
: Ip 1L=-M\P"' L—M
as a monopolist. But when <& > (5 =D > F

it does not find convenient
to cross-enters.

At the same time entry by the traditional firm would also be not convenient
as it would lead to an early cross-entry by the platform firm, for which now
entry is a dominating strategy.

It follows that the platform does not enter and both firm prefers to remain
in parallel monopoly. =

When uncertainty is high and the investment cost ratio is relatively small,
the platform firm can still de facto behave as a monopolist, but at the same
time as no incentive to invest in the other market because the expected profits
would be lower than in the case of parallel monopoly. Hence the platform can
be seen as a tool to avoid aggressive cross, as equilibrium which is less desirable

in some cases than parallel monopoly.

A1-PF_9-B »
the platform firm enters just at the right time to pre-empt the traditional firm,

, 1
Proposition 6 (Weak strategic advantage) When & > (é—’g—giﬁ )1371

that is, before the traditional firm would cross-enter as first. This is for the

lowest demand level 0 that solves Ar (6) = 0.

44-B=9—R
soon as € > 07 such that A (67) = 0.

To demonstrate that the platform firm would cross-enter at 6} we have to

ey
Proof. When ITP > (5&> o , the traditional firm would enter as

take into consideration the following elements:

e due to the lower inferior investment cost, a platform firm prefers already

to be a leader rather than a follower (see Corollary 3).

e when the traditional firm cross-enters as leader, it must enjoy asymmetric
profits for a certain period, that is 87 < 0% otherwise the traditional firm

would not cross enter; since the platform firm would immediately follow.
e given L - M <D —F, 05 <0F.

It follows that 67 < 67, that is, the traditional firm would enter before it
is optimal for the platform firm to cross-enter as a monopolist. Hence platform
firm is forced to cross-enter at 67, a level of demand at which it would prefer to

retain the option to wait to invest a bit longer. m
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Under weak strategic advantage, for demand values immediately below 6.,
the payoff of being a leader for the platform firm is higher than the payoff of
being a follower, but not higher than the value of the waiting-to-enter option. In
this interval, the platform firm can still choose to wait because the threat of the
competitor’s cross-entry is not credible. However, because at 7. the traditional
firm would certainly cross-enter, the platform firm will cross enter just before

7, since it prefers to be a leader rather than a follower. In Fig. 2, the traditional
firm for some demand values has a positive payoff being a leader relatively to
being a follower: it would enter at T, the point where the payoff of being leader
(LP) crosses the payoff of being a follower (FO). The platform firm, if it could
choose, would enter at M where the payoff of being a leader (PP) meets the
waiting to enter option. However, since T' < M, the platform firm would prefer
to pre-empt at T and the traditional will follow cross-entering at F.'

In conclusion, with platform investment we can have 3 equilibria:

e Strong Strategic Advantage with entry: when the investment cost differ-
ence is large enough and uncertainty is low, the platform firm gains the
option to behave as a monopolist on the cross-entry option and it can
disregard the risk of an entry as leader by the competitor. Hence the

platform firm cross-enters at 87, and the traditional firm at 63*.

e Strong Strategic Advantage with no entry: the platform firm has the
option to behave to behave as a monopolist on entry, but at the same
time has no incentive to cross-enter because the payoff is not high enough.

The outcome is a parallel monopoly with no entry

e Weak Strategic Advantage: when the investment cost difference is not
so large, the platform firm faces a cross-entry threat of the traditional
firm before its optimal timing of entry, 6},. Hence, the platform firm
enter much earlier than it would like: it enters just before 6 reaches 67,

inducing a later cross-entry by the competitor at 67",

5 - - - - .

15Note that given the dynamic setting and the asymmetric investment cost, we have only this
equilibrium: though the payoff of preempting is lower than remaining in parallel monopoly,
the power of the platform firm rules out any kind of doubts on any other equilibria as it is

instead in the static setting of Fudenberg and Tirole (1985).
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IV  Volatility analysis

We now investigate the impact of demand volatility on the value of the platform
at the point of entry. Note that because of convexity of profits in demand,
expected profits increases with demand uncertainty. This encourages entry,
which produces additional convex payoffs from the capture of market share in
the other segment. However, also the value of the waiting to invest option
increases with uncertainty.

We analyze first the impact of market volatility on the condition (19) that
distinguishes between Strong (with and without entry) and Weak Strategic Ad-
vantage. We next analyze its impact on the expected profits in case of Strong
Strategic Advantage with entry, with no entry and in case of Weak Strategic
Advantage. Later we solve for the value of the platform investment and the
impact of uncertainty.

The condition that distinguishes between the Strong Strategic Advantage
and the Weak Strategic Advantage has a monotonic behavior in respect to mar-
ket volatility. An increase in demand volatility increases the strategic advantage
of the platform: with higher volatility, the platform firm can behave more of-
ten as a de facto monopolist on entry because the incentive to preempt for the
traditional firm tends to diminish or vanish with higher the demand volatility.'®

Concerning the condition that distinguish between entry and no entry in
case of Strong Strategic Advantage the higher the demand uncertainty the less
the platform firm has an incentive to cross enter and prefers to remain in a
parallel monopoly.

These two conditions are represented in Figure 3

In case of Strong Strategic Advantage, we show that an increase in demand
volatility induces platform firm to postpone cross-entry as it can behave de facto

as a monopolist. Formally:

Proposition 7 An increase in demand uncertainty (defined as an increase in
increase in p holding the market drift constant) leads to a longer delay to entry

on the platform firm.

16The only values of the investment ratio for which there can be a switch between Strong
and Weak Strategic Advantage are between 0.44 and 0.63; for investment cost ratio higher
than 0.63 platform firm has Weak Strategic Advantage; otherwise it has Strong Strategic

Advantage.
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Proof.
06y, _ 2rlp —(2n—a)\/a? +dr(u—a) +2(r —p) (4 — @) + a? o
\/a2+47’(l$*04)(\/a2+47"(,u—a)+af2u)

ou (L—M)
which can be seen after some tedious calculations to be always positive. m

This is also valid in the case of the optimal timing of entry as a follower by
the traditional firm entry.

It follows also that the payoff of the platform firm to cross-enter is also
positively related to uncertainty.'”

The impact of market uncertainty on cross-entry thresholds and the present
value of the expected profits is shown in Fig.4.

Under Weak Strategic Advantage, a change in profit volatility can have either
a positive or negative effect on the cross-entry threshold.

There are three elements that effects cross-entry in different way. The higher
the uncertainty, the higher is the option value to be a follower; at the same time,
also the payoff to be a leader is higher due to the endogenous convexity of the
profits. The third element is the behavior of the competitor as follower: the
higher the uncertainty, the higher the entry threshold of the follower, which
allows the platform to enjoy asymmetric profits for a longer time (i.e. until a
higher demand levels is reached).

The total effect of uncertainty on A7 cannot be studied analytically. How-
ever simulations shows that the effect of uncertainty on Az (i.e. on the demand
threshold of entry and the present value of the profits of the platform firm) is
not monotonic. In particular, the effect depends on the different investment cost
ratio, our measure of the strategic advantage gained by the platform investment.
The results are summarized in Figure 5, 7, 8 and 6 .

The economic interpretation of these figures is based on the fact that under
weak strategic advantage, the behavior of the platform firm is driven by the
concrete threat of entry of the traditional firm.

When the strategic advantage is not very high, the threat of preemption of

the traditional firm is monotonic in respect to demand volatility: the higher the

17The payoff of the platform firm to cross-enter is constituted by the present value of the
expected profits in parallel monopoly plus the option to enter in the market of the incumbent.
The present value of the first profits stream is positively related to uncertainty. It can be
shown instead that the entry option is in general positively related to uncertainty, except for
very high uncertainty values for which the option value is negatively related. The total effect

of these two components on the present value of the expected profit is positive.
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uncertainty the earlier the platform firm is forced to exercise its entry option.
This is because of the higher expected profit from entry, since the potential
losses avoided by waiting to invest are less convex than the potential higher gains
under entry. By Jensen’s inequality, a mean-preserving increase in uncertainty
favors investment in the strategic growth option over the waiting option. This
behavior recalls the results in a static setting: the higher profit convexity leads
to a greater increase in the value of the entry option relative to the waiting to
invest option (Kulatilaka and Perotti (1998)).

When instead the investment ratio is somewhat lower i.e. under Weak Strate-
gic Advantage), entry behavior is not monotonic. When uncertainty is low, as
uncertainty increases, the relative stability of the demand level induces the tra-
ditional firm to wait longer to enter in exchange of higher demand levels. For
high uncertainty levels, the traditional firm gives more weight on the time in-
terval in which enjoys asymmetric profits rather than on the demand level: in
this case the expected period time increases, because the follower waits longer
before cross entering and because the traditional firm enters earlier (see Fig.5
and 6).

This reasoning can also explain the non-monotonicity of the present value
of the profits with respect to demand volatility: for low uncertainty levels the
present value increases while it decreases for high uncertainty. Figure 7 shows
the platform value for different investment cost ratios. The shape of the curves is
a direct consequence of the expected time of asymmetric profits for the platform.
This can be seen comparing Figure 7 and 8.

Note that as a direct consequence of the entry strategy of the traditional
firm, the expected period of asymmetric profit for the platform firm is constant
in respect to the investment ratio.

The last step of the volatility analysis is the analysis of the condition that
distinguishes between the Strong Strategic Advantage and the Weak Strategic
Advantage. As it can be seen from Figure 7?7, an increase in demand volatility
increases the strategic advantage of the platform: with higher volatility, the
platform firm can behave more often as a de facto monopolist on entry because
the incentive to preempt for the traditional firm tends to diminish or vanish
with higher the demand volatility.'®

18The only values of the investment ratio for which there can be a switch between Strong

and Weak Strategic Advantage are between 0.44 and 0.63; for investment cost ratio higher
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V The Value of the Platform

Until now we have assumed that the incumbent has a traditional technology,
which the platform is developed by an innovating firm.

But what is the ex-ante value of a platform? When would it be convenient
to build for an innovative firm a platform rather than making a conventional
entry?

We first compute the value of the option to acquire the platform (i.e. the
value of the underlying technology) and later we compute for which platform
cost the innovative firm finds convenient to buy the platform (i.e. the right to
produce with the platform). Finally, we consider when it would start production

immediately, or wait for a later optimal time to start the production.

V.1 Strong Strategic Advantage

We analyze what demand value a new firm with a platform would enter in the
first market segment, and subsequently when it would acquire a platform. As
the traditional firm is an incumbent in one market segment, the platform firm
finds convenient to avoid direct competition and will enter initially on the other
market segment available.

We first compute the platform value in case of strong strategic advantage
with entry and later in case of no entry.

In case of strong strategic advantage with entry computing the platform
value and when the innovative firm would enter in the first market segment
means computing the value of an American compound option and its exercise
threshold. The calculations of this follows the similar steps of Appendix A.3.

The compound option value is of the type:

Vs = 0y,56° (25)

than 0.63 platform firm has Weak Strategic Advantage; otherwise it has Strong Strategic
Advantage.

191t can be demonstrated that either in strong or weak strategic advantage the platform
firm would never prefer to enter at first in the same market where the incumbent is, though
this would allow to enjoy asymmetric profits for longer time. However, this longer period of
asymmetric profit do not compensate for the lower profit flow during the first part of the game

when the two firms compete in the same market.
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The constant term, O, g, is given by:

M I
_ 9—54-1 _ 9—5 s 92
01,3 Om + 1,5 ﬁ(?" — ,U) Om + I’Sﬁ 1 ( 6)
where Oy is given by (see Appendix A.3 for the relative calculations):
L-M L-D
Owm (27)

OB - 6T )

It follows that optimal entry threshold will be in correspondence of the fol-

lowing 6, that we define 6, g :

Io(r —
b1,s = #% (28)

It is now possible to calculate the demand threshold to acquire a platform.
We assume that a platform can be built only by one firm. We do not describe
this initial "race to the platform”. We also rule out the possibility that the
incumbent firm is capable to build the platform. An informal argument is that
a traditional firm would not build a platform just to enter in the second market,
as it has to incur higher overall investment costs. A new firm would buy a
platform as a technology to produce both products, so it finds convenient to
invest in the platform for lower demand values than the incumbent firm.

This is a different situation than in a classical real option investment envi-
ronment: there are many firms that have the opportunity to invest and hence all
firms compete under perfect competition to buy the right (the unique technol-
ogy) to build the platform. The option to acquire the platform will be exercised
as soon as the expected profits are above the investment costs, that is when 6

reaches 0y g:

K \3
Oo,s = <01,S> (29)

where K is the investment costs of the platform.?’

9 . . . . . .
20Inverting equation (29), it can be also determined how much an innovative firm would

invest in a platform for each demand level.
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The innovative firm will acquire the platform as soon as the initial market de-
mand reaches a threshold 6 s (which is smaller than 6, g), such the investment

cost is less than the platform value:

Ip
6—1
At this point the firm will find convenient to invest in the platform, although

K < Opb! g+ (30)

not necessary yet to enter in the first market.

When demand parameters (e.g. low drift, low uncertainty, high discount
rate, low product differentiation) are such that condition (30) is not verified
(i.e. K > OJerlﬁ,S + %), a new firm will invest in the platform and in the first
product simultaneously.

As we can see, the higher is the demand volatility, the less stringent is
this condition. In a highly volatile market the firm prefers to guarantee for
itself a strategic advantage by acquiring the platform, and at the same time it
waits longer for a better market situation to become active in the market. The
impact of uncertainty on the platform value (measured by the reciprocal of [3)
is unambiguously positive.

In case of Strong Strategic Advantage with no entry, the platform value is

M
r—up’

given by the present value of the profit in parallel monopoly:

V.2 Weak Strategic Advantage

In case of weak strategic advantage, the entry cost difference between the tra-
ditional and the platform firm is not so large. Following the same steps for the
other case it can be shown that the platform value can be computed and is given
by:

Viy = Oy 50° (31)

where?!:

1
51 L .
L%) ! M_  This is always true since 1 <

21This constant is positive when ITP < (L—D D_F"

1
=1 . . .
(% %) B Dl\f Va and given the assumption on the investment costs.
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The entry threshold to enter in the first product for a firm which has already

acquired the platform is:

I (r —
bw = #% (33)

that is at the same demand threshold as 6 s (see equation (26).
We can now calculate when it is convenient to invest in the platform. The 6

value for which it is convenient to enter is given by:

1

QO,W—< K > (34)

O w

The platform firm will invest in the platform before entering in the first

market segment, when 6y g is smaller than 6; g, that is when:

B B-1
et () () (32)

otherwise it will invest in the platform and in the first product simultane-
ously.??

This condition is more stringent than the one of the Strong Strategic Ad-
vantage.

After tedious calculations, it can be shown that the higher is the volatility,
the higher is the value of the platform. The more demand is volatile, the more
the firm tends to wait to invest in the platform, while at the same time it
become more attractive to secure control of the platform for itself even without
the immediate profits of the first product. We plan in future to work to analyze

the case of competition across platforms.

22We abstract here from he possibility of the traditional firm entering both market segments

in order to pre-empt entry.
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VI Conclusions

We have considered a strategic logistic investment under dynamic uncertainty
on future consumer demand. An innovative firm acquires a productive and
distributive platform to gain superior entry advantages. We study the subse-
quent entry decision in specific products and compute the value of the option to
wait to invest against the (temporarily) higher profits of immediate entry. We
can rationalize a much greater value for platform firms relative to traditional
producers, especially over market size.

Investing in a platform means acquiring a ”strategic cross-entry option”, a
concept related to the ”strategic growth option” (Kulatilaka and Perotti (1998)).
On the other hand, platform investment involves absorbing significant demand
uncertainty. Therefore, the value of not committing funds to platform invest-
ment increases with demand uncertainty. The most striking result we obtain
is that in general, in a regime of higher volatility of demand, platform strategic
advantage increases. In fact platform firm may ends up ”controlling” the entry
options, and behaving more as a de facto monopolist. In our context, greater
uncertainty means greater risk but also greater opportunities thanks to the early
(cross-)entry advantage gained by acquiring the platform.

Platform investment turns out to have several strategic effects. It may grant
a competitive advantage to enter earlier in competitors’ market segments; but
it also eliminates the possibility of simultaneous entry and may help avoiding
undesirable ” excessive” competition equilibria.

Our surprising results in the positive effect of uncertainty on the value of
investment are driven by the oligopolistic market structure. Firms with market
power respond to higher demand by increasing both output and prices; therefore,
profits are endogenously convex in demand. High volatility gives more weight to
potential high profits than to the possibility to suffer losses due to low demand.
Since the potential losses avoided by waiting to invest are less convex than the
potential gains from entry, more uncertainty (in the sense of a mean-preserving
spread in demand) reduces the threshold of expected future demand at which
the firm finds attractive to enter, and increases the value of the entry options
relative to the waiting to invest option

A current drawback is the very simplified notion of platform we have adopted.

In the next version we wish to model both a multidimensional platform as well
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as the initial decision on the size of the platform. Moreover, a broader plat-
form may allow entrance in unrelated market segments without cross-effects. In
case of internet websites, the analysis of an horizontal portal imply a greater
dimensionality of the set of strategic entry options and thus a correspondingly
higher value for a platform firm relatively to a traditional producer. We plan
to develop a more specific interpretation for internet portals in future work.
Intuitively, the optimal platform size (which is related to the potential range
of differentiated products) depends on the fact that the greater is the initial
differentiation, the weaker are the cross-price effects. The firm in charge of
the platform may become dominant in some products as later Innovators face
either higher entry costs or a time disadvantage relative to the platform-owner,
and may choose therefore a more limited range of entry among products. The
outcome of this decision is not trivial, as it depends on product features and

expected market demand evolution.
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A Appendixes

A.1 Competition analysis
A.1.1 Parallel monopoly
Consider first the case when both firms are monopolist in one market. They

will choose their output taking into account the impact of the output by the
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other firm on its own marginal profitability. We assume that firm ¢ is active in
market 1 and firm j in market 2. The profit maximization problem for firm ¢

can be summarized as follows:

Mazxg,,(p1qrs) = Maxg,, [\/5 — (q1i + q1j) — alq2i + q25) | @1 (36)

Firm j has a symmetric profits maximization problem. The outcome of the

game is symmetric:

q1i = Q25 = ——4

0
a+2
NG
a+?2

b1 =p2 =

II.= Hj sl fz)Q = M6 (39)

The expected present value of all future profits as ¢ goes to infinity is given
by:

F [/ M@e‘”dt} = M 0 (40)
0 r—p

Notice that this coincide with the classic constant growth valuation model.

A.1.2 Duopoly in both markets (parallel duopoly)

We consider now the case when both firms are active in both markets. The

outcome of the game in this case is symmetric:

1
Ti =q1j =92 =42 = 3 (41)

1
pL=p2= g\/é (42)

Note that prices are the same, as in the classic Cournot outcome; however,
quantities are lower as firms take into account the demand cross effect (which

is increasing in a).
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Profits are also symmetric and decreasing in a:

Hi:Hj:9ai15D9 (43)

for an expected present value equal to:

E [ / DGe_”dt] - Py (44)
0 Ly

| Do

A.1.3 Asymmetric competition

The last case is where in market 1 we have a duopoly while in market 2 we have
a monopoly; firm j is in both products while (firm ¢) is only in the first one.

The strategic output choice of this asymmetric competition is:

Q15 = 1\/5 (45)

3
12—a

= 51ra Y’ (46)
1 V0

qu—§a+1 (47)

which results in differentiated prices:

pi=35V0 (43)
b=t (49)

Note that prices in the monopolized product (product 2) equal the monopoly
price even, though there is a cross effect. The reason is that the firm j which
is monopolist in the other product chooses to produce less than the Cournot
amount of product 1 to keep up profits in the segment it controls. The resulting

profit levels for the firm j in both product equal:




For the firm present in both markets, the sum of the profit flow from the

two markets is given by:

113—5a,
HN_%l_HZQ:LO (52)

and its present value is:

E [ / A9e‘”dt} Ly (53)
0 r=p

The other firm earns:

I1 - éa — o (54)

Thus the expected present value is:

E [ /0 h Lee_”dt} -ty (55)

r—p

Notice also that the equilibrium value of p; is the same as in the classical
Cournot duopoly. This means that in terms of expected profit margins firm ¢ is
indifferent whether the other firm is present in the other market or not.

Note finally that when a tends to 1 (minimum differentiation) the results
tends to correspond to the classical Cournot case, while if it tends to 0 (maxi-

mum differentiation) they tend to the classical monopoly case.

A.2 Timing of entry

We first demonstrate that the firm with the platform is entering before if the
competitor has not invested in the platform.

If the curve of the threshold value for the asymmetric case is always above
the one for the asymmetric case where both firms have invested in the platform,
this implies that the leader with the platform in the asymmetric case enters
before than in the symmetric case.

Analytically this means that the following relation has to always verified:
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L—F L—F 0 0
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Rearranged:
L-F (1 1
( — — **>>0 (57)
r—pu \05 07

This is always negative because 87" > 7.

Due to the difference in the investment costs between the platform and the
non platform investment when the firms have invested both in the platform
the leaders enters before than when they have invested in non platform. This
implies that the firm with the platform will be the leader in the when the two
firms have invested differently and will invests before than in the case both firms

have platform or have no platform.

A.3 Strategic entry value of a monopolist entry option

We want to demonstrate that when the firms cross-enters as soon as it prefers to
be a leader rather than a follower, it enters always before than a firm with similar
features but with the monopoly on the option to cross-enters. To demonstrate
this we first calculate the option value and the threshold 6 of the option if the
firm with platform has the monopoly to enter in the second market as first.
Second we see when it has economic sense for the firm with the monopoly to
ever cross-enters and finally we compare this with the case in which the firm
cross enters as soon as it is convenient for her to be a leader.

As the firm has the monopoly to enter in the second market, the solution
is found solving a similar differential equation as in Dixit and Pindyck (1994),
but with slightly different value matching and smooth pasting condition. In
this case in fact we have to take into account the fact that at 67 the other firm

cross-enters. So the new differential equation and its conditions are:

%U%ZG” (8) + ubG’ (8) — rG (6) + MO =0 (58)

32



G(0)=0
G(H*)Y=0 9*” M 0y, _ Loy, 1 0, A1 07, A D gxx I
( ) = Onmbr, + Eilire— —\ar + oo —Up —1p

T—H T—K
* B e;kn - e;kn A-1
G (0) = BOmby, + 3 = 345 [1 7 (03"*) } o (0"1‘*) =

It follows that the option value is given by O46° and the threshold value is

given by 67, where:

9 — 6 IP(Ti/‘L)

moB-1 L-M
o L—-—M L—-D
M — 51 - 1

O B(r—p) 677" (r—p)

Oy can be negative. Substituting the entry values and rearranging O,

(60)

(61)

becomes:
o= -y sc-myo-r (Y | [me-wLo]
M 71 Vi P K 31
(62)
Ojy is then positive when the second term is positive, that is when:
1
Ip 1L—-M\?T"L-M
T<<ELD> D_F (63)

the second term is always smaller than 1 the above condition is not always
verified. However, this is not relevant for our model because for the interval of

~ we are interested in, the option plus the actualized profit give a positive value

A.4 Pre-emptive entry by the platform firm

In this Appendix we want to demonstrate that when the conditions for the
strategic advantage are verified, 6™ = EiLl %%2 is always smaller than when
the traditional firm would enter as leader.

Similarly to (?7) the traditional firm would enter when it prefers to be leader

rather than a follower, that is when:
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0"
(64)

We want then to see when Ar (6,,) is positive or negative. We express the

above condition in terms of the investment ratio:

B L-F 3 (D-F\"
AT(em)ﬁlLM_ﬁl(LM>

(65)

First of all, when ITP tends to zero, Ar (6,,) tend to minus infinity and the
platform firm would enter before the traditional firm.

Second it can be noticed that the first two parts of Ay (6,,,) is always smaller
than 1 while the second is always bigger than 1. It follows that At (6,,) is always
negative. Since there are no values of the ratio lIL for which Ar (6,,) is positive,
platform firm when it has the monopoly to enter is entering always before the

traditional firm would enter strategically.
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Figure 1: Strong Strategic Advantage entry strategies. (PV=Platform Value,
PP=Platform Pay-off, LP=Leader Pay-off of the traditional firm, FO=Follower
Option of the traditional firm, FP=Follower Pay-off of the traditional, E=Entry
of the platform, M= Entry of the platform in case of Monopoly, T=Threat
of traditional firm entry, F=Traditional Firm Entry as Follower), (¢ = 0.3,
w=0.01, r=0.05 I =100, Ip =10, a = 0.125).
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Figure 2: Entry strategies under Weak Strategic Advantage (PV=Platform
Value, PP=Platform Pay-off, LP=Traditional firm Payoff as Leader,
FO=Follower Option of the traditional firm, FP=Follower Payoff of the tradi-
tional firm, E=Entry of the Platform firm, T=Threat to entry of the traditional
firm, M=Entry of the Platform in case of Monopoly, F= Traditional Firm Entry
as Follower), (¢ = 0.3, u = 0.01, » = 0.05, @ = 0.125, T = 100, Ip = 80)
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Figure 3: Effect of uncertainty on the condition of strong/weak strategic invest-
ment and the condition for entry and no entry.
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Figure 4: How the entry threshold and present value of the expected profits

change with demand volatility (under Strong Strategic Advantage).
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Figure 5: Entry threshold for a platform firm and uncertainty in case of Weak

Strategic Advantage for different ratio values.
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Figure 6: Expected period of asymmetric profits for the traditional firm as first

entrant.
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Figure 7: Present value at entry point of the platform firm investment ratio

values (weak strategic advantage).
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Figure 8: Expected period of asymmetric profits for the platform firm as first

entrant.
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