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ABSTRACT

Deregulation of the telecommunications industry le@isto a phenomenal growth in mobile phone service
subscription in Jamaica with penetration rate riggcimore than 100% within a decade of the start of
deregulation. Consumers have benefited with sicgnifi cuts in rates for mobile phone service folloyvi
the entry of new service providers. This study n®tlee competition among old and new service prergd

as a game of entry deterrence in which the entsaof two types, a low-cost or a high-cost entrarte
entrant knows its type but the incumbent does Hotwever, the incumbent knows the probability that
nature assigns to a particular type of entrantr Boanarios are examined as candidates for equitibin

the first scenario, our model shows that the incemblzan ensure that a new entrant stays out bingett
price too low. In scenario two, regardless of théom of the incumbent, the low-cost entrant wlivays
enter the market and the incumbent will cooperate. scenario three, the incumbent’'s action to figit
entrant will only make the high-cost entrant toystat if price is set too low or cost is too high.the final
scenario, the entrant will always enter regardtefsis type and the incumbent will have no otheoich
than to cooperate. In the case of the Jamaica engihibne market, our model suggests that the only
Bayesian Nash equilibrium is a separating equilitorin which the incumbent fights entry and the loost
entrant enters the market. In equilibrium, the @riar between old and new companies will persitt aih
economic profits have been eroded, potentiallyirgpthe stage for a return to monopoly. Howeveerev
under a monopoly, the low rates for service wiligi as the incumbent has a strong incentive &pke
prices low to deter any potential new entrants.easn our model results, we conclude that incumbent
mobile phone service providers in Jamaica will oorg to institute a price war and a new providelt wi
enter the market only if it has superior technologw strong financial base.

Keywords: Entry Deterrence, Deregulation, Industry Leademalaa, Price War

1. INTRODUCTION million people. By 2007, a 100% penetration ratel ha
been achieved and the subscription base contiougiaiv
The deregulation of the telecommunications industry reaching 117% in 2010 (OUR, 2012).
in Jamaica has had a profound impact on the mobile In less than a decade of operating in a deregulated
phone market in the country. The Government of market, the Jamaica mobile phone market had indeed
Jamaica (GOJ) began the deregulation process téth t captured the interests of many stakeholders. Irtiadd
signing of an agreement with the monopoly to the phenomenal growth recorded in mobile service
telecommunications company, Cable and Wirelesssubscription since deregulation, liberalizationuitesl in
Jamaica Limited (C&WJ) in September 1999. As at tha improved service at cheaper rates for consumers. Th
time, C&WJ maintained a monopoly power for telephon government also generated lucrative revenues fiwen t
and internet services in the island. Mobile phoeevise auctioning of licenses to prospective service pers
was limited with some 120,000 subscribers repragsgnt while the economy benefitted from significant
less than 5% penetration rate in a country of a6t investments by service providers who explored and
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continue to explore better technologies to delitrair
products and services.

However, in recent times, there are concerns tret t
highly competitive market may have created a coivduc
environment for the return to monopoly. Althougte th
original monopoly company went from having a total
control of the market in 2000 to just a 20% share i
2006, within that period, Digicel, one of the new

companies, had grown to control 76% of the market

share (FTC and OUR, 2007). Digicel's current market N . . :
While thethe market to competition in mobile services, the

share is believed to be in excess of 80%.
government continues to
competition in the telecommunications industry with
auctioning of new spectrum licenses, results oenéc

aggressively promote

2. DEREGULATION OF THE
TELECOMMUNICATIONSINDUSTRY
IN JAMAICA

The deregulation of the telecommunications industry
in Jamaica was implemented in stages with specific
targets set for each phase. Following the promialgadf
the Telecommunications Act in March 2000, Phase |
took effect in April 2000 and enabled the openipgot

provision of customer equipment, the resale of ,data
international voice and internet access and allgwin
companies with single entity free zone status tuvioe

auctions have been disappointing. The governmest wa their own telecommunications services. Phase labég
forced to negotiate with incumbent companies to September 2001 and covered competition in domestic
acquire these licenses when the last auction did nofacilities and services and permitted cable telewis
attract any bids from new companies. Meanwhile, theproviders to become internet service providers. fiiad
incumbent companies continue to engage in a “pricephase, Phase Ill, commenced in April 2003 and atbw
war” to gain new customers or at least maintain the opening up of all telecommunications facilities
existing ones. While observers see this as a health competition, including international voice and data

competition for the benefit of the consumers, thare

services (GOJ, 2002; FTC and OUR, 2007).

also genuine concerns that in the current duopoly After the successful implementation of Phase I, two

market, the exit of the old monopolist for any mas
will lead to a return to monopoly and the end ofvlo
prices that consumers currently enjoy.

In this study, we set out to examine the dynamics o
the mobile phone service market in Jamaica usimgega
theory. Specifically, we queried that given thentte
already observed in the market, should consumersatx
further cuts in rates if the incumbent providersitawe
to wage a price war against each other or new ()&
Or will it be in the interests of the incumbentsdaan
entrant not to engage in price war? What if the ketar
returns to a monopoly, will that lead to an inceas
prices paid by consumers? These and other questiens

mobile service operators, Centennial Communications
(51% ownership)/Oceanic Digital Jamaica (49%
ownership (trading as MiPhone) and Mossel Ltd.
(trading as Digicel) emerged as new competitortheo
incumbent monopolist, C&WJ. The auctioning of
spectrum licenses to these two companies generated
US$92.5 million for the government (Goldirg al.,
2011). In addition, more than US$1 billion was istesl
in capital expenditure by the three companies dutire
first five years of liberalization (FTC and OUR, ®Q.
These investments by the firms have resulted
improvements in service delivery and greater custom
reach. The rate of growth in mobile service penietna

in

answered using a game theoretic model of entryhas been particularly intriguing, driven primarilyy

deterrence. The model is used to analyze the bguitn
actions of mobile phone service providers in Jamaic
with the overarching objective of providing economi
rationales for
providers. It also offers a basis for forecastinigatvto
expect in the mobile phone market in the near &ifor
relation to prices paid by consumers.

Following the introduction, the next section prasd
brief historical background of the mobile phonevier
market in Jamaica. This is followed by a theorética
overview of game of entry deterrence. The analitica
model is then presented followed by the resultse Th
implications of the results are discussed in the section
and the paper concludes with a summary of therfgsli
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Digicel’s rapid rise from a new player in the marke
2001 to becoming the dominant player in just a y&be
rapid take up of mobile phone service subscription

the observed behaviors of serviceimpacted negatively on fixed-line service subsaoipt It

was estimated that about 50,000 fixed-line service
subscribers discontinued their subscription between
December 2002 and April 2003 (Observer, 2003). The
competition in the mobile service market led to dow
rates for consumers on domestic and internatioaltd,c
not only on mobile phones but also on fixed linesr
example, the per minute rate charged by C&WJ fds ca
to the United States (US) fell from J$30 to J$12002.

By 2007, the rate had further declined to J$15.@6 p
minute for calls made from fixed lines and to aw las

AJEBA



Abdullahi O. Abdulkadri / American Journal of Ecanics and Business Administration 6 (2): 81-88, 2014

J$14.50 per minute for calls made from mobile plsone
(FTC and OUR, 2007). Depending on service provider
and the plan chosen, current rate for calls tadfikees in

the US, Canada and the United Kingdom (UK) could be (OUR),

as low as J$2.99 per minute while local calls cdiddas
low as J$2.49 per minute for pre-paid customers.

This price incentive ushered in by competition agon
service providers has boosted demand for mobileg@ho
services. The competition has also engineered feerrat
rapid reorganization of the market. Within a yedr o
acquiring the license to operate, the minority owog
MiPhone, Oceanic Digital Communications, acquired

The Digicel/Claro merger was seen as a set-back for
liberalization and many called for the regulatorbtock
the merger. However, the Office of Utilities Redida
which has regulatory oversight for the
telecommunications industry approved the merger
despite oppositions from LIME and the Fair Trading
Commission (FTC). Many stakeholders shared the
concerns of these two entities that although thegere
would result in a duopoly, the acquisition would kaa
Digicel so dominant that it can act with monopoly
powers. The government, however, has not wavered in
its commitment to a liberalized market that encgesa

100% stake in the company and embarked on acompetition and continues to pursue the auctiorifg

reorganization exercise. With the reorganizationthef

new company, MiPhone laid off some of its staff.an

surprise move, Digicel absorbed many of the former

MiPhone staff in its ongoing effort to expand opienas

in the island and establish itself as the domirmayer.

In March 2004, AT&T, a major player in the US

telecommunications industry, acquired the fourtlerise

to operate mobile phone services in Jamaica aice pf

US$6 million, which was just a fraction of what wzesd

by the first entrants to the market. The expectachace

of AT&T generated a lot of excitement in the indyst

but this never materialized as AT&T, after being

acquired by Cingular Wireless, never commenced

operation in Jamaica even though it procured tenke.
Although AT&T failed to operate in Jamaica, another

major player in South America, America Movil (tradi

new spectrum licenses. In February 2009 and October
2013, new spectrum auctions conducted by the
government did not yield expected results with ahéy
bid received in 2009 rejected by the Spectrum
Management Authority (SMA) for being below the
reservation price while no bids were received foe t
2013 auction despite interests shown by 24 enfites
10 countries in the public forum that preceded the
auction. Eventually, the government was forced to
negotiate with the incumbent service providersdguire
these licenses with Digicel paying US$25 milliomr fo
700 MHz spectrum block that the government had dope
to receive US$45 million for in an auction.

This type of “power of incumbency” exhibited by the
dominant player in the mobile phone market is what

as Claro) acquired MiPhone and began a new kind ofstakeholders fear may enable Digicel to squeezeB.IM

fierce competition, mainly with Digicel. By thisntie
Digicel had effectively taken over the market a& tiew
“industry leader” and had started expanding to othe
Caribbean and Latin American countries. Claro’syent
in the Jamaican market was perceived as a retaliato
move by Claro for Digicel's entry in those markéts
Latin America that had traditionally been underr@la
control. In a fight for survival, C&WJ in 2008 emkad

on an expansive rebranding that included a namegeha
to Landline, Internet, Mobile and Entertainment\iiH).

With some US$30 million spent on network upgrade as

part of its rebranding exercise and no immediae m
subscriber base, LIME suffered financial losses
following the rebranding. Meanwhile, Digicel and
Claro’s fierce price competition was short-livedwihe

out of the market and prevent other would-be ertdran
from ever taking off. However, LIME has not givem-i
yet. In its financial report for year ending Marg14,
LIME reported a 7% gain in mobile phone market shar
with a 31% growth in subscription by some 165,08@/n
customers to reach 705,000 customer base (Brown,
2014). While this represents a huge increase for an
erstwhile monopolist, it reflects how the custorbase

of LIME had been eroded by Digicel/Claro merger and
the strategic pricing behavior of Digicel. To aclehis
feat, LIME had to engage in an aggressive pricing
strategy of its own with an enticing low rate oR2X®D

per minute that applies to in-network, outside-roetw
and international calls (to fixed lines in US, Cdaaand

announcement of a merger of the two companies. ThéJK). This compared favorably to Digicel's best rate

merger, which was completed in November 2011,
resulted in Digicel acquiring Claro’s operation in
Jamaica. In return,
Digicel’'s operations in El Salvador and HondurakisT
merger effectively introduced a duopoly in the Jmaa
mobile phone market for the first time.
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J$2.49 that applied only to mobile numbers on the t
networks. However, in this dynamic price war

Claro assumed ownership ofenvironment, Digicel extended the J$2.49 rate s ca

terminating on any network with effect from June.20
Prior to the aggressive push by LIME and the recent
counter move by Digicel, Digicel had effectivelyush
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LIME out of the market by offering a low rate fan-i
network calls and a much higher rate for out ofvoek
calls. With its dominant share of the market areintbn-

Along the same line, lozzi (2001) showed that
dynamic price-cap regulation permits a regulatenh fi
to deter entry by setting a low price before a ptitd

existence of number portability in Jamaica, such aentrant enters thereby committing itself to chagga

strategy is in fact profitable for Digicel as itdiees, if
not eliminates, the incentive for existing custosnéw
switch to LIME. On the other hand, it encouragésoi
forces, LIME customers to subscribe to Digicel gms.
The radical overhaul of LIME's pricing strategylaast
offers some incentives for existing customers tintain
their subscription while holding prospects for
encouraging new customers to sign up. Howevers it i
too early to tell if LIME will be able to sustaihd new
inroads it is making in terms of growth in substiap to

its mobile phone service given the readiness shioyn
Digicel to cut price further.

3. GAME OF ENTRY DETERRENCE

low price in the event of entry. Jaag (2011) alsted
that a credible threat to behave aggressively, lwhic
could be in the form of heavy investment in capacit
or setting of a low price, represents the most
important ingredient to entry deterrence.

Jain et al. (2003) employed a dynamic model with
asymmetric information to analyze the interaction
between an incumbent’s financial contract with akba
and its product market decisions when faced with a
threat of entry. They found that a separating éuoyitim
exists without a pricing limit wherein the low-cost
incumbent repays more to the bank in the firstqaeri

Gangopadhyayet al. (2011) used an interactive
model of fiscal gaming in examining economic
misgovernance. In their model, a welfare-maximizing

GOJ’s actions have signaled the willingness to keepcentral government sets the local taxes given the

the mobile phone market liberalized, leaving oplea t
possibility that more licenses will be auctionedtle

near future. This keeps open the prospect for newmaximize

mobile service providers to enter the Jamaica meobil

diversion of funds by the local government and|tzal
government chooses the level of diversion of futwls
its payoff given the local taxes and
intergovernmental transfers. They argued that the

phone market. In such a circumstance, as was the ca resultant Nash equilibrium entails the combinatimin

in the early years of deregulation, the incumbégra (sl

the entrants are continuously engaged in a game of

taxes and diversion of funds that are self-configni
Specifically focusing on the telecommunications

entry deterrence and every player must make sirateg industry, Koski and Majumdar (2002) investigatee th

decisions to maintain profitability, in the case af
incumbent, or to attain viability, in the case af a
entrant. These strategic interactions of agentsbast
analyzed using game theory.

impact of the presence of new competitors on tiengr
behaviors of U.S. Incumbent Local Exchange Carriers
(ILECs). While their work documented the existemde
vigorous entry, they noted that the incumbentsl stil

Game theory remains a very relevant tool for Maintained substantial market share through siateg

analyzing behaviors of economic agents, especially
the field of industrial organization where modeintry
deterrence are widely used to explain why a firnthwi

behavior to deter entrance.
Many other studies using models of entry deterrence
have examined the role of multiple potential ernan

monopoly power may wage a price war against a newflon-cooperative games (Wa_ldma_n, 1991), what happens
firm entering the market. Neven (1989) provided a When a network good is priced in order to deteryent

detailed review of developments, as at that timethe
economics of industry in relation to strategic gntr
deterrence. Since then, several other studies baea

(Fudenberg and Tirole, 2000) and the relationship
between strategic behavior to deter entry and tyuali
provision (Van Der Veer, 2002). Others have applied

published focusing on different aspects of entry models of entry deterrence to analyze strategiaviels

deterrence models and its application.

in congressional elections (Dharmapala, 2002), the

Clark and Montgomery (1998) examined how an influence of size on strategic behavior of pharrécel

incumbent’'s competitive reputation with a potential
entrant in a certain market may serve as deterréarce
entry in another market in a multi-market competiti
Their study showed that an incumbent’s reputatmm f

companies facing patent expiration (Ellison andsih,
2011), the strategic interaction between entry cost
quality limit under minimum quality standards (Laed
Phuyal, 2013), strategic entry barriers for busnes

aggressiveness but not intelligence makes a markeenterprises in Singapore (Chang and Tang, 200#), th

less attractive and more risky to a potential arttra
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strategic reaction of private firms to threat otrgrby
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public firms (Seamans, 2012) and entry deterrenthé  faced with price war from the incumbents, it bears

airline industry (Aguirregabiria and Ho, 2010). additional unit cosi that is independent of type. For
both the incumbents and the entrant, the price they
4. ANALYTICAL MODEL receive per unit of service rendered is uniform and

equals tdP¢ if the incumbents cooperate with the entrant

Our model is set as a tool to analyze the actidns oand maintain rates oPg if the incumbents fight the
mobile service providers during the first phase of entrant by reducing rates. The incumbents are as$um
deregulation of the telecommunications industry in to have lower operating costs than the entrarigagt in
Jamaica. Later, the model is used to predict futurethe short run and these costs are normalized to. zer
actions of remaining firms after deregulation hakeh Likewise, the entrant’s payoff, in the situatiorathit
root. The model is based on the assumption that thalecides not to enter the market is set to zero. The
incumbent service providers are individually and configuration of the strategies and payoffs is give
collectively faced with the decision to deter prestive Table 1. The values of the payoffs are determined
service provider(s) from entering the market by according to the following restriction®c>Pg, Cy>C.
reducing or keeping low the prevailing rate charged and x>0 In addition, nature assigns probability to the
mobile phone calls or to cooperate with the newiser  type of entrant with the condition thé§+ 4 = 1.
provider by maintaining rate and sharing the custom Four different scenarios are specified in order to
base. A prospective service provider also has toexamine the equilibrium outcome(s) of the game. The
definitively decide if it will begin operations raglless  first scenario is when total unit cost to the logst
of what the incumbent service providers do or dap  gnirant is higher than the unit price it receiveshie
from the market fearing the threat of lower prigeshe o 1ot chooses to fightC(+x>P;). Scenario two is

evevrC/teth?:rgdenct:rfetzﬁsma'rrl:g'the model by assumin when the total unit cost to the low-cost entrardtisnost
introdu vism into. y uming equal to the unit price if the incumbent choosefigbt
asymmetric information in which a prospective entra (C.+x=Pg). Scenario three represents the situation where
could be of two types, a low-cost entrant or a fight - e~ ) o
yp 9 the total unit cost to the high-cost entrant ishieigthan

entrant. In the case of two or more incumbents, theh i L . hould th b
model provides for the provider with the largestrkea '€ UNIt price it receives should the entrant cBows

share to act as an industry-leader and its pristragegy 19Nt (Cw+X>Pe) and finally, scenario four is when the
is followed by the other incumbents. total unit cost to the high-cost entrant is at nexgial to
Nature assigns probabilities to the two types of the price it receives if the incumbent decides ightf
entrants. The entrant, fully aware of its type @iaen  (Cu+XsPg). For the purpose of our analysis, we assume
the prevailing mobile service call rates, makeseatry that an incumbent uses passive conjecture by batsing
decision. The incumbents, unaware of the type ef th belief on the prior probabilities.
entrant, then move to review their pricing decisiohhe Once the beliefs are formed, the incumbent,
payoffs to the players depend on the strategyunaware of the entrant’'s type, must evaluate the
combination and the probability that nature assigms outcome of the game based on the expected payoffs.
each type of entrant. The entrant, on the other hand, knows its type and
Let & be the probability that nature assigns to a low- evaluates the outcome based on the actual payoff it
cost entrant andl, be the probability that nature assigns hopes to receive from a strategy combination. A
to a high-cost entrant. LeE, and C, be the per unit perfect Bayesian equilibrium is hence achieved when
operating costs that an entrant incurs when if slow- @ strategy combination and the set of beliefs @& th
cost and high-cost type, respectively. If the eritris uninformed player result in a Nash equilibrium.

Table 1. Strategy and payoff configuration for the entramd ¢he incumbent in the Jamaica mobile phone market

Entrant
High-cost type Low-cost type
Strategy Enter Stay out Enter Stay out
Incumbent Fight PP-—Gi—x R, 0 R, P-—CG —x R, 0
Cooperate B P.- Gy P, O R, Pc-CG Pc, O
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5 RESULTS
5.1. Scenario One (C_+x>Pk)

The expected payoff to the incumbent when it
chooses fightPe) is less than the expected payoff when
it chooses cooperat®c), so it is more profitable for the
incumbent to choose to cooperate. As for the loat-co
entrant, its payoff will be negative if the incunmbe
chooses to fight entry but may be positive if the
incumbent chooses to cooperate (so lond@ass high
enough orC_ is low enough). The payoff to the entrant is
zero if it stays out. Hence, the incumbent can enthat
the entrant stays out by settiRg too low and in such
case the entrant will choosey out.

5.2. Scenario Two (C_+xsPg)

The expected payoff to the incumbent when it

chooses fight is still less than the expected fayben

it chooses cooperate. As for the low-cost entrist,
payoff is now strictly non-negative regardless bét
move taken by the incumbent. Therefamater is at least

a weakly dominant strategy for the entrant. Themfo
the low-cost entrant will always enter and the mbent
will cooperate. This will arise whele: is set too high or
C_ is too low, signifying a strong entrant.

5.3. Scenario Three (Cy+x>Pk)

As was the case in the last two scenarios, the

expected payoff to the incumbent when it choosgist fi
is less than the expected payoff when it choose
cooperate. If the incumbent chooses to fight a oigbt
entrant, the entrant’s payoff will be negativetienters
and zero if it stays out. However, if the incumbent
always cooperates with an entrant upon noticingyent
since it cannot tell the type of the entrant, tkies high-
cost entrant, although inefficient, will also entar
anticipation of cooperation, resulting in a postiv
payoff. Hence, the separating equilibrium in wharly
the low-cost entrant enters and the high-cost phstays
out will only result when the incumbent fights any
entrant by setting?= too low or when the entrant is
highly inefficient with a very higlC.

5.4. Scenario Four (Cy+xsPg)

Again here, the expected payoff to the incumbent

when it chooses fight is less than the expectedfpay
when it chooses cooperate. The high-cost entransea
non-negative payoff if it enters regardless of wha

incumbent does, so entering is at least a weaklyC&WJ,

dominant strategy. Under this scenario, we woulteek
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a pooling equilibrium in which both types of entran
enter and the incumbent cooperates. This will tesul
whenPx is too high.

5.5. Bayesian Nash Equilibrium

Considering the four scenarios specified, a pooling
equilibrium is ruled out in scenario one, while rs@gos
two and four support a pooling equilibrium in which
both low cost and high cost entrants would enter th
market. Only scenario three guarantees a separating
equilibrium in which only the low-cost entrant erst¢he
market. In analyzing the strategy combinations,caga
observe that the threat of a fight is credible wunde
scenarios one and three but not credible in scemanio
and four. The threat of a fight ensures that bb&low-
cost and high-cost entrants stay out in scenar@ tm
scenario three though, the threat of a fight isyonl
effective in keeping the high-cost entrant out bé t
market. Since the threat of a fight is not credible
scenarios two and four, we would expect both thve- lo
cost and high-cost entrants to enter the market.

Of the four scenarios considered, only scenarieethr
fits the sequence of events and the outcome ahthal
years of deregulation in the Jamaica mobile phone
market. In scenario one, we would have expectedewo
service provider to enter the market but two congmn
did and offered mobile services ruling out thatrsges
as the applicable one. That suggests fratvas not too
low and there were economic profits being derivgd b
C&WJ as the monopolist. In the case of scenarig

Snoticed that there were early exits, mergers and

acquisitions in the market, suggesting thatvas not too
high, althoughC_ may as well have been very low. The
same argument of non-existence of a too Hrgtcould
be used to rule out scenario four in which a hightc
entrant would have entered the market. That leages
with scenario three in which only the low-cost anty
Digicel, MiPhone (and then Claro) entered the miarke
Thus, a separating equilibrium emerged as a rexult
deregulation in which the low-cost entrants Digiailie

to its superior technology) and MiPhone (as a teslts
niche market strategy) were the only successfubats.
This was only ensured by C&WJ's commitment to
“fight” as a strategy and to establish a reputation
doing so to deter other would-be entrants.

6. DISCUSSION
By choosing to fight the first generation of entsan
the incumbent monopolist, established a
reputation for being a “fighter” and this threat ftight
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entry was taken seriously by future entrants whoewe However, with LIME hanging tough, the entry
ready, to varying degrees, for the fight. Also, by deterrence game, while being effective in keepipg/ n
establishing this reputation, the incumbent effeyi entrants from the market, is also ensuring thatgsrpaid
deterred the high-cost entrants, who otherwise avtel by consumers remain low. Should LIME exit the marke
tempted to enter in anticipation of the incumbent's or become an ineffective competitor against Digicel
cooperation. Nonetheless, choosing to fight dichimat there should be little or no concerns that pricais by
to deter the low-cost entrants who operated pidfta  consumers will rise. In fact, prices may drop ferttas
with Digicel dominating the market within a yearenftry. Digicel could pursue a strategy to consolidateyitp on
As the new market leader, Digicel has continueglay the market and conclusively exclude any viable
the entry deterrence game as exemplified in Clagist competition by keeping prices artificially low.
from the market after a takeover of MiPhone and theConsumers and indeed the regulators should be more
refusal of any new entrant to take up the goverrtimen concerned about other areas of service that may be
offer of new licenses through its auctions. impacted, such as quality of service and varietplahs
These actions are consistent with the findingoetil  that may suffer under a monopoly. As our model show
(2001) who found that dynamic price-cap regulation Scenario three is very effective in excluding hagtst or
permits a firm to deter entry by setting suffichetow price  inefficient companies from entering the market and
and that the effectiveness of this strategy dependthe ~ Digicel, having used the strategy of a |Bwthat ensures
entry cost of the entrant, the tightness of theepcap and this scenario with successful outcome, will have no

- incentives to change strategy. Moreover, therdvsys
the market power that the competmg firms co.mmApart the possibility that a really low-cost entrant nfayd it
from the absence of a price-cap regulation, alleroth

. . _ profitable to enter the market at some point. Taduoe
conditions apply to the Jamama mobile phqne market i o probability of this happening, Digicel will kee
Although OUR does not implement a price-cap for prices low for as long as it can hang on to its hamce
telecommunications firms in Jamaica, a firm carf-sel ang, possibly, capture of the mobile phone markea i
impose a price-cap in order to achieve the samaltres return to monopoly. This strategy is consistenthwit
that a price-cap regulation will produce. Patokos (2005) who showed that the optimal strategy
Market power has also been noted as an importantational agents is to act aggressively when facét w
factor in the entry deterrence behavior of ILECdlie  opponents whose type they do not know with ceryaint
US. Koski and Mujumdar (2002) found that while Therefore, in the operating environment of the Jama
ILECs, in general, did not use aggressive accassigr  mobile phone market, a price hike is very unlikelyen
strategy to deter entry by Competitive Local Exaf@n under a monopoly as the incumbent will price
Carriers (CLECs), the larger ILECs did charge aggressively to deter entry.
significantly higher access prices for calls onirthe
network, effectively reducing the profit margin for 7. CONCLUSION
CLECs and their competitiveness in the local teteygh
market. Both C&WJ and Digicel enjoyed market power In the game of entry deterrence being played by
at different times and used this strategically ¢onthate =~ mobile phone service providers in Jamaica, we expec
the market but with different end results. Thiswho the incumbent(s) to institute a price war againsy a
that while an incumbent may possess the market poweentrant. Since the companies are unable to makknigin
advantage, it does not guarantee that the firm éll agreement not to lower prices (either due to tlegallity
successful in using it to deter new entrant. Anlyear of such an action or the non-enforceability of sach
mover advantage may in fact prove more beneficial.agreement), colluding to maintain prices will nat &n
Digicel enjoyed this early mover advantage with the equilibrium strategy for the incumbent companiethdy
introduction of its Global System of Mobile (GSM) anticipate the game to be repeated in the futureth®
Communications technology. The early mover other hand, the optimal strategy for a prospeatiadile
advantage enjoyed by Digicel has also been obsénved phone service provider is to enter if it has superi
the European mobile phone market. Bijwaatdal. technology that will translate to lower costs osteong
(2008) attributed this to the influence of the peatgon financial base to absorb initial losses and faoitstay
rate. Digicel, by rapidly growing its customer basas  out if it can only operate at a loss or with maegin
able to capitalize on the low penetration rate thatprofits under a price war. Hence, incumbent prode
hitherto existed in Jamaica. will keep fighting new entrants until all econonpiofits
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have been eroded, thus leading to a stage whisraub- Gangopadhyay, P., N. Elkanj and M.A. Rahman, 2011.

optimal for any new company to enter the markets It Application of theories of complexity and chaos to
yet to be seen if the mobile phone market in Jaanhirs economic misgovernance. J. Math. Stat., 7: 239-248.
reached such a stage but it is safe to expecteten DOI: 10.3844/jmssp.2011.239.248

when that stage is reached, prices paid by consuwir ~ Golding, P., V. Tennant and T. Virtue, 2011.
remain low as the incumbent or incumbents stave off ~ Telecommunications in Jamaica: Monopoly to

potential competitors with a persistent price war. liberalized competition to monopoly (2000-2011).
University of Technology.
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