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Abstract

Number portability service in the mobile communications market is believed to play an important

role in lowering the switching costs which can increase the level of competition among providers.

The aim of this study was to estimate the switching costs and consumers’ valuation of the number

portability service in the Korean mobile communications market using conjoint analysis and the

stated preference approach. The analysis showed that the switching costs have been lowered

considerably since number portability has been in force. However, a significant level of switching

costs still remains despite number portability. Finally, this paper provides some implications for the

competition strategy in the mobile communications market.
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1. Introduction

The mobile telecommunications industry in Korea has grown rapidly during the past

decade, pushing the overall growth rate of information and communication technologies
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(ICT) upward and becoming one of the most important infrastructures in the nation.

However, mobile telecommunications in Korea is approaching its saturation level. The

diffusion rate of mobile telecommunications services was 75% of the total population as

of 2004 (MIC, 2004) with some carriers also experiencing a decrease in subscriber

numbers.

At the time of saturation, the existence of switching costs confers market power on the

suppliers by dampening competition as shown in many papers (Klemperer, 1987, 1995;

Chen and Hitt, 2001; Kim et al., 2003; Gabrielsen and Vagstad, 2003). On the other hand,

the market power gained by the switching cost may lead the market to ferocious

competition in order to attract new customer share before the consumers have attached to

themselves to a particular supplier (Klemperer, 1987). Due to the effect of switching costs

on competition, the Korean government decided to introduce number portability in the

mobile communications market.

The Ministry of Information and Communication (MIC) in Korea announced that

number portability would be introduced to the mobile communications market in January

2004 to promote efficient competition in the industry. Number portability allows

subscribers to retain their phone number even if they change service providers. The main

purpose of number portability adoption is to minimize the subscriber inconveniences

associated with switching providers and to lower switching costs.

The evidence that portability increases the mobility of customers and reduces the

switching costs can also be found in other markets, for example, local number portability

in the local telephone market (Reinke, 1998; Gans et al., 2001; Haucap, 2003), pension

portability (Andrietti and Hildebrand, 2001; Gustman and Steinmeier, 1993) and health

insurance portability (Stroupe et al., 2001; Miller, 2002) in the job market, and voucher

portability in the housing market (Basolo, 2003).

In this paper, we estimate switching costs in the Korean mobile communications

market using conjoint analysis. The analysis is based on a consumer survey in which

respondents were asked to rank mobile communications service providers on attributes

such as brand, advanced data service, price, and quality of service. We estimated

consumer valuation of number portability. Stated preference data from the conjoint

survey were used instead of revealed preference data since number portability had not

been introduced at the time of the study. We also draw implications for a competitive

strategy.

The concept of switching costs has been dealt with in detail by Klemperer (1987) and

Jones et al. (2002), among others. It is empirically analyzed Kim et al. (2003), Shy (2002),

and Chen and Hitt (2001). The latter is somewhat similar to our study in that a discrete

choice model was used to estimate switching costs. Employing revealed preference data,

Chen and Hitt (2001) developed an approach for measuring the magnitude of switching

costs for the online brokerage industry.

The primary difference from Chen and Hitt (2001) is the use of stated preference data.

Since number portability was not an option, the use of revealed preference techniques is

not an option. The use of stated preference data allows government industrial policy e.g.

enforcement of number portability, to be evaluated in advance. In addition, the

heterogeneity of the consumers was incorporated in order to improve the model so it

could consider different levels of a consumer’s willingness to pay. This was possible by 
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estimating the random coefficient discrete choice models (mixed logit) using the Bayesian

approach with Gibbs sampling (Allenby and Rossi, 1999; Chiang et al., 1999; Huber and

Train, 2001; Train, 2003). It has the advantage of not imposing restrictions on the ordering

of preferences so that coefficients for each attribute are the same across consumers as a

multinomial logit model (Layton, 2000; Calfee et al., 2001). Accordingly, it provides a

flexible means for representing the distribution of preferences on each attribute change in

the population.

The paper is organized as follows: In Section 2, the background for the study, we begin

by describing switching costs in the mobile communications industry and discuss the idea

of number portability in Korea. Section 3 reviews the methodologies used in the paper.

Empirical research for Korean mobile communications is described in Section 4; and,

finally, in the concluding section, we summarize the study results and offer several

policies.

 

2. Switching costs in the mobile telecommunications industry and number portability

In previous literature, switching costs were analyzed in various ways: Klemperer (1987)

focused on the stages of switching behavior, Jones et al. (2002) analyzed the stages in

more detail, and Klemperer (1995) looked at the sources of switching costs. Among this

group, switching costs are broadly defined as the perceived economic and psychological

costs associated with changing from one alternative to another. As such, switching costs

can be thought of as barriers that hold customers within a particular service relationship

(Jones et al., 2002).

According to Jones et al. (2002), switching costs can be grouped into three categories:

Continuity, learning and sunk costs. Each subcategory of switching costs has its

counterpart in the mobile communications market. First, there are two kinds of continuity

costs, namely lost performance and uncertainty costs. Lost performance costs occur when

consumers lose (or perceive losing) benefits and privileges by switching to an alternative

provider. After switching, consumers may lose accrued mileage and their call charge

discount. Uncertainty costs are associated with consumer anxiety over the performance of

the new product and/or service provider.

Second, pre-switching search and evaluation costs, post-switching behavioral and

cognitive costs, as well as setup costs are categorized as learning costs. Prior to switching,

consumers spend time and effort to obtain information and evaluate various alternatives. It

is here that pre-switching search and evaluation costs occur. Post-switching behavioral and

cognitive costs are incurred when consumers perceive the time and effort spent in learning

about a new service routine. Setup costs relate to the time, effort, and expenses associated

with switching providers. In the mobile communications market, this type of cost is

strongly related to inconvenience: changing the previous phone number and informing

potential callers of the number change and, if they have not been informed, the costs to

callers in finding out the new number.

Finally, sunk costs represent consumer perception of the nonrecoverable time, money,

and effort invested in establishing and maintaining a relationship. The cost of purchasing a

new mobile terminal can be thought of as a sunk cost. In fact, most Korean subscribers are 
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required to change their terminal due to incompatibilities in products and frequency bands

among service providers.

Consumers decide whether to switch service providers based on their net utility change.

If the switching costs are greater than the increase in utility, consumers prefer not to

switch. In fact, high switching costs can be used as an efficient lock-in tool by existing

service providers to maintain a quasi-monopolistic environment. Conversely, if switching

costs are low, competition in price and quality of service among service providers can be

stimulated by the offer of free switching, making it beneficial to consumers.

To promote efficient competition in the industry, the Korean MIC introduced number

portability to the mobile communications market on January 1, 2004. With the number

portability service in place, subscribers can retain their existing phone number even when

they change service providers, allowing market flexibility. Although number portability is

not a regulatory measure per se, it acts like an asymmetric regulatory measure in Korea

since it is designed to offer subscribers more incentives to switch from dominant SK

Telecom to LG Telecom or KTF. For the first 6 months after its introduction, number

portability will be allowed only for subscribers of SK Telecom. After that, it applies for the

next 6 months to the subscribers of KTF, the second-largest service provider. This period is

followed by full adoption of number portability, which includes LG Telecom, the smallest

service provider.

Contrary to other asymmetric regulatory measures, number portability is anticipated to

reduce switching barriers without overly distorting the market mechanism. The reduction

of switching costs by means of number portability can be one of the most powerful

solutions in fostering market competition. It also can increase the number of subscriber

options with respect to type of service. Moreover, if subscriber’s buying power increases

due to number portability, it creates an incentive for service providers to develop services

that match the variety of subscriber tastes.

In considering the role of number portability in competition in the mobile

communications market, evaluating the reduced cost of switching resulting from number

portability provides a firm foundation in determining the effectiveness of the government’s

decision to adopt the service. That is, the results from this study can provide some basic

rules to determine whether or not supplementary policy measures aimed at lowering the

switching costs are needed by estimating the reduced switching costs. Besides, it may also

help policy makers in deciding whether or not the current prohibition of a cellular phone

subsidy should be maintained or stopped. If number portability can virtually eliminate the

switching barrier in the Korean mobile communications market, cellular phone subsidy

from the service providers may strengthen the network effects and increase the level of

social welfare without needing to be concerned with the lock-in subscribers.

 

3. Methodology

3.1. The conjoint analysis method and random coefficient discrete choice model

Conjoint analysis is a stated-preference technique that has been widely applied to

marketing (Huber and Train, 2001), transportation research (Hensher, 2001), and 
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environmental economics (Roe et al., 1996; Layton, 2000). Using the conjoint technique,

levels of attributes or features describing a good, service, or policy are combined to build

descriptions of hypothetical bundles. Individuals are asked to state their preferences for

hypothetical alternatives; their responses are then analyzed using statistical models

(Alvarez-Farizo and Hanley, 2002). This stated-preference method has the following

advantages over the revealed-preference approach: 1) they can elicit the preferences for

non-existing alternatives; 2) the choice set is pre-specified; 3) collinearity among the

attributes can be avoided; and 4) the range of attribute values can be extended (Morey

and Rossmann, 2002). However, since a stated preference survey provides a hypothetical

choice setting and does not require actual expenditure or action by respondents, it allows

a few biases to be introduced (Braden, 1997). For example, respondents may state their

behavior in a better way irrespectively of their real intention (the self-selectivity bias) or

believe that they can influence the outcome of the stated preference survey and hence

any policies based on the survey results (the policy response bias) (Clark and Crous,

1999).

In the survey used for this study, individuals were asked to rank order a set of

alternatives. The rationale for using contingent ranking results is that the method has

the potential to reduce sampling costs substantially. More information is recovered

from each respondent, as compared to cases in which respondents provide only a

single response, such as their most preferred choice (as in a referendum, Layton,

2000).

In the contingent ranking conjoint analysis, a rank-ordered logit model (Layton, 2000;

Calfee et al., 2001) is generally used for estimation. Although this model has an advantage

in that the ranking (choice) probability has a simple closed form, it imposes restrictions on

the ordering of preferences, such that the coefficients for each attribute are estimated to be

the same across all consumers.

The random coefficient discrete choice model captures preference variation by

introducing stochastic terms into the coefficients created by deviations from mean

preferences, and allowing these terms to be correlated with each other. With this method,

the stochastic component of the utility function is correlated with the choice alternatives

through the model’s attributes; that is, the model does not impose an bindependent of
irrelevant alternativesQ property (Calfee et al., 2001).

Procedures for estimating random coefficient discrete choice models have been

developed within both the classical and Bayesian frameworks. Classical methods of

estimation are generally based on the maximum likelihood estimation. Problems related to

the computational burden of calculating the integration of multivariate (normal) density

functions are overcome using the simulated maximum likelihood estimation method.

Applications of the random coefficient discrete choice model using the classical approach

are presented by Brownstone and Train (1999), Hensher (2001), Layton (2000), and

Calfee et al. (2001). In particular, Layton (2000) and Calfee et al. (2001) used the classical

approach to estimate the random coefficient discrete choice model in the framework of

contingent ranking conjoint analysis.

Allenby and Rossi (1999), Chiang et al. (1999), Huber and Train (2001), and Train

(2003) have developed Bayesian approaches to random coefficient discrete choice

modeling. These methods construct a Markov chain Gibbs sampler that can be used to 
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draw directly from the exact posterior distribution and perform finite sample likelihood

inference to any degree of accuracy (McColluch and Rossi, 1994).

These procedures have certain advantages over the classical approach. First, one can

avoid direct evaluation of the nontrivial likelihood function and the associated problem of

approximating choice probabilities that arise in applying the classical method. In addition,

the mathematical properties of the multinomial model do not guarantee convergence of the

maximum likelihood estimation process to the global maximum, and the solution obtained

by the nonlinear programming optimizer may depend critically on the location of the

starting point. The Bayesian procedures, therefore, offer an advantage since they do not

involve maximization of the likelihood function.

Second, the results of Bayesian procedures can be interpreted simultaneously from both

the Bayesian and classical perspectives, drawing on the insights afforded by each tradition.

The Bernstein von Mises theorem establishes that, under conditions maintained in this

study’s methods, the mean of the Bayesian posterior is a classical estimator asymptotically

equivalent to the maximum likelihood estimator. The theorem also establishes that the

covariance of the posterior is the asymptotic covariance of this estimator (Train and

Sonnier, 2003).

Third, desirable estimation properties, such as consistency and efficiency, can be

attained under more relaxed conditions using Bayesian procedures, as compared to

classical methods. Maximum simulated likelihood is consistent only if the number of

drawings used in a simulation is considered to increase with the sample size. Efficiency is

attained only if the number of drawings increases faster than the square root of the sample

size. In contrast, Bayesian estimators are consistent for a fixed number of drawings used in

the simulation and are efficient if the number of drawings rises at any rate with the sample

size (Train, 2003).

3.2. Model specification

According to the random utility framework proposed by McFadden (1974), we assume

that an individual i faces a choice among J alternatives in each of T choice sets in a survey,

and is asked to rank the alternatives in order of preference. In the empirical setting, the

alternatives are the mobile communications services of three operators in Korea. We then

can represent the individual’s utility from alternatives j in a choice set t as follows:

Uijt ¼ bizVzijt þ biSWSWijt þ eijt ð1Þ

where zijt is the vector of attributes associated with alternative j, biz is a vector of the

coefficients of attribute vector, zijt, SWijt is a dummy variable for switching service

providers, biSW is the coefficient of SWijt, and eijt is a random disturbance. Eq. (1) was

estimated using the following empirical specification:

Uijt ¼ biSKTSKTijt þ biKTFKTFijt þ biSATSATijt þ biEVDOEVDOijt

þ biPRICEPRICEijt þ biFAILFAILijt þ biNPNPijt þ biUNCHUNCHijt

þ biSWSWijt þ eijt ð2Þ

The definition of the variables in Eq. (2) is provided in detail by Table 1.  

 



Table 1

Definition of the variables

Variable name Description Definition Distribution of

coefficient
In status-quo card In alternative

card

RANK Rankings of the

card given by the

respondents

1–3 None

Brand SKT Dummy variable

for SK Telecom

1 if the brand of the card

is brand SK Telecom

Normal distribution

0 otherwise (KTF or

LG Telecom)

KTF Dummy variable

for KTF

1 if the brand of the card

is brand KTF

Normal distribution

0 otherwise (SK Telecom

or LG Telecom)

SAT Variable for the

level of satisfaction

for the customer

service provided

2 if the customer service

is at satisfying level

Log-normal

0 if the customer service

is at unsatisfying level

1 otherwise

(intermediate level)

EVDO Dummy variable

for the availability

of advanced data

communication

service

1 if the EVDO service

is available

Normal distribution

censored from

below zero0 otherwise

PRICE Monthly price

including rental cost

of phone (divided

by 10,000 won for

normalization)

Directly written by

the respondents

4, 7, 10 Log-normal

distribution

FAIL The number of

interruptions out of

ten calls or data

transmission

Directly written by

the respondents

0, 2, 4 Log-normal

distribution

NP Dummy variable for

the retention of

telephone number

1 (since you need not

change the number if

you use present phone)

1 if number

portability is

available

Normal distribution

0 otherwise

UNCH Dummy variable

for buying new

phone

1 (since you need not

change phone if you

use present phone)

1 if new phone

is not needed

for switching

Normal distribution

0 otherwise

SW Dummy variable

for switching

0 1 Normal distribution
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A notable difference in our utility function framework is the inclusion of a switching

dummy variable. It takes 1 if a customer i chooses an alternative service provider than his

or her present service provider and 0 (zero) otherwise. That is, switching costs occur to the

customer i whenever SWijt is 1. Then the parameter biSW is interpreted as the marginal 
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utility of a customer’s switching from the present service provider to an alternative one.

This inclusion of a switching dummy variable in utility function is similar to Chen and Hitt

(2001). From now on, we define xijt as the vector of all attributes including SWijt and bi as

its coefficient.

The random disturbance (eijt) is assumed to have an independent and identical extreme

value distribution. The coefficients vector, bi, is assumed to be distributed normally across

the population with mean vector b and variance–covariance matrix W; that is, bi follows

unbounded normal distribution.

In our setting of contingent ranking conjoint analysis, we can adopt the same procedure

for Bayesian estimation as in Train (2003). The only difference is that we calculate the

probability of the individual’s sequence of rankings, used in the Metropolis–Hasting (M–

H) algorithm, instead of the probability based on response of the most preferred choice in

Train (2003).1 The probability of an individual i’s observed sequence of rankings among

alternatives is

Lðri ¼ ri1; N ; riTgjbf Þ ¼
YT

t¼1

YJ�1

j¼1

ebVxijt

Xk¼J

k¼j

ebVxikt

ð3Þ

where rit ={ri1t, ri2t, . . ., riJt} is the vector of the individual’s (i’s) ranking responses of the

choice sets in descending order of preference in choice set t.

The unbounded normal distribution for a price coefficient has some inappropriate

properties. A normal distribution for a price coefficient implies that some share of the

population actually prefers higher prices. The existence of price coefficients with the

wrong sign renders the model unusable for calculation of WTP (Willingness To Pay) and

other welfare measures, and if the distribution of price coefficients overlaps 0 (zero), then

the willingness to pay is unboundedly large for some customers (Train and Sonnier, 2003).

In this application, we assume that the price coefficient has a lognormal distribution. This

distribution has beneficial properties in that it restricts the price coefficient for all

respondents to have the same sign, and the price coefficient cannot have a value of 0

(zero). This distribution can be obtained as simple transformations of normal (b),
C =exp(b).

An unbounded normal distribution also is inappropriate for the coefficient of a

desirable attribute that is valued (or, at worst, ignored) by all customers. It is implausible

that there would be users who dislike higher quality of service; that is, users who choose

low-quality service priced the same as higher-quality service. Accordingly, in this

application, some coefficients for attributes are given lognormal distributions or normal

distributions that are censored from below at 0 (zero). The transformation for normal

censored from below at 0 (zero) is C =max(0,b). This transformation is useful for

coefficients of an attribute to which some customers are indifferent and others find desirable

(Train and Sonnier, 2003).

 

1 For details, see Train (2003, p. 302–306).  
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When a transformation is used for bounded distributions of coefficients, utility is

specified as follows:

Uijt ¼ C biÞVxijt þ eijt
�

ð4Þ

where C is a transformation function.

There are minor changes in the estimation procedure with this transformation. The

probability of the individual’s sequence of ranking, which is used in M–H algorithm,

should be changed based on transformed bi (Train and Sonnier, 2003).

 

4. Empirical analysis

4.1. Survey and data

For the conjoint survey, we chose attributes and their levels for composing alternative

cards describing the various types of mobile communications services.2 This must be

based on careful analysis of the characteristics of the market considering the research

purpose. The survey conducted by the Office of Telecommunication in the United

Kingdom (OFTEL, 2000) provides good alternatives for the attributes of a conjoint survey.

According to the consumer survey research about barriers to switching mobile suppliers,

the important factors that affect the decision to switch are bhaving to change numberQ,
bprice of other suppliersQ, bhaving to buy new phoneQ, and the like. These are shown in

Fig. 1.

We identified seven quality attributes for the conjoint survey. First, we set up three

brand levels (SK Telecom, KTF, LG Telecom) corresponding to the number of current

service providers in Korea. The number of subscribers in the Korean mobile

communications market was 36 million at the end of December 2004, which is

approximately 75% of the Korean population. SK Telecom is the largest service provider

enjoying the first-mover advantage.3 Its market share is equal to 51.3%, followed by KTF

with 32.1%, and LG Telecom coming in a distant third with 16.6% of the market in terms

of the number of subscribers at the end of December 2004 (Ministry of Information and

Communication, 2004). The second attribute represents the overall level of services (SAT),

including the convenience of subscription and termination, satisfaction of counsel service,

billing system, and so forth. Third, the availability of EV-DO (Evolution Data Only)

service (EVDO) is considered as one of the attributes. The maximum data transmission

speed of EV-DO service is more than 3 MBPS, broadening the range of available mobile

content from online multiplayer games to polyphonic ring tones and mobile videos, news
2 About 60 samples were used for the pilot survey for attributes selection chosen among the graduate students

of Techno-Economics and Policy Program, Seoul national university.
3 SK telecom began to provide mobile telecommunications services in 1984, while KTF and LG Telecom

started their business in mobile telecommunications market in 1997 with personal communication system (PCS)

technology. SK telecom, as a monopolist for 13 years, harbored profitable subscribers and held them due to buyer

inertia because of uncertainty over the quality of new entrants and high switching barriers. The accumulated profit

facilitated active investment in network building and thus improved quality of service.  
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Fig. 1. Barriers to switching mobile suppliers (OFTEL, 2000).
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broadcasts, and MP3 music. The availability of EV-DO service is one of the key factors in

deciding to switch providers, due to an increase in consumer willingness to use the Internet

without location restrictions.

The fourth attribute is the price of the service (PRICE) per month and the monthly

rental cost of buying a mobile terminal when switching necessitates such a purchase. The

fifth attribute is the number of interruptions out of 10 calls or data transmissions (FAIL).

Although there were differences in the number of interruptions among providers during

the early stages, the quality of service of each provider later converged to a certain

satisfactory level. However, the number of interruptions will become an important factor

affecting the extent of competition and switching decisions after the introduction of next-

generation mobile communications services like IMT-2000.

The dummy variable for the retention of a telephone number (NP) was added to the

attributes in the survey to estimate consumer valuation on the number portability policy. It

takes 1 if a consumer can maintain his or her present telephone number; 0 (zero) otherwise.

If a consumer chooses not to change service providers it takes 1, because there is no

change of number. If a consumer chooses to change service providers and number

portability is available, it also takes 1. However, if a consumer chooses to change service

providers and number portability is not available, it takes 0 (zero). The WTP for the

retention of the number can be interpreted as the consumer’s valuation of the bnumber

portability policyQ.
The seventh attribute is the dummy for no change of the mobile terminal. Whether a

mobile terminal change is necessary or not is likely to be an important factor affecting the

decision to switch, because time and effort are necessary in learning how to use the new

terminal. We have the respondents understand the price for the mobile terminal is included

in the PRICE attribute.  
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Seven attributes were set up, which were characterized by two or three levels (see Table

1 for summary).4 Among the variables shown in Table 1, SW is meant to incorporate all

the elements incurring switching costs except for the cost of purchasing a new mobile

terminal. In addition, NP and UNCH play a role in separating the learning costs associated

with changing terminals and the inconvenience costs (setup costs) due to a change of

number, respectively, from the switching costs.

In our conjoint survey questionnaire, screening questions, such as whether respondents

use mobile communications services, were included to target current users. Variables such

as income, age, household size, job, sex, and switching experience were also included. The

survey was conducted on 500 residents of Seoul, Korea; the sample was drawn based on

age and sex distribution in the population of Seoul.

Responses were obtained through face-to-face interviews by interviewers trained by the

authors of this study. The number of data used for the empirical analysis was 466; 34

respondents who do not use mobile communications services were excluded by the

screening question.

The specific survey method was conducted as follows: after respondents answered 10

screening and demographic questions, they were asked to answer five more questions

about the previously chosen attributes of their status-quo service except for NP and

UNCH. Interviewers recorded answers on a card, which was considered to represent the

status-quo service of each respondent. Respondents had to rank 18 conjoint cards grouped

into six sets, with each set consisting of three cards including the status-quo card (see the

Appendix 1 for conjoint card example). Each set included three different brands. For

example, if a respondent subscribed to SK Telecom at the time of the survey, the other two

alternative cards featured KTF and LG Telecom. Twelve cards, except six status-quo cards,

were chosen based on the orthogonality test in order to ensure that each card represented

an independent service alternative.5

The variables reflecting the attributes in the conjoint cards are described and defined in

Table 1. Since information about their present service was provided directly by the

respondents, some of the variables are defined differently from their counterparts in the

service alternative cards. In the last column, the distribution of each random parameter is

defined.

In this application, the coefficients of SAT and FAIL variables are given lognormal

distributions since it is unlikely that there would be users who place more value on low-

quality service, even if doing so actually costs the same as choosing a higher-quality

service. We also assume the coefficient of EVDO has a normal distribution that is censored

 

4 Individual attributes, such as income, gender, educational level, etc., were not included into the model since

the ability to incorporate unobservable heterogeneous preferences of the population into a model is a clear

advantage of the mixed logit model (Layton, 2000). Mixed logit model can reflect individual heterogeneity if each

coefficient in the regression is stochastic rather than deterministic. Although the specific effect from each

demographic variable could not be identified using the mixed logit model, it is a more general model that can be

used to consider the individual attributes. This is because it incorporates the possible impacts from the individual

attributes, which cannot be obtained by the survey questionnaire.
5 Refer to Appendix A for details of conjoint card.  
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from below at 0 (zero), because some customers may assign 0 (zero) value (are indifferent)

to the EV-DO service.

For the variables NP, UNCH and SW, unbounded normal distributions are employed

reflecting the following facts. It is possible that some users do not care about their phone

number or who want to change their number when they change service providers. Some

users may derive some utility from a new cellular phone per se, even if it involves

additional learning costs. Switching also may be favored by those not bothered by its

inconvenience.

4.2. Results and discussion

We generated 20,000 draws with the Gibbs sampling. The first 10,000 were discarded;

the draws in every tenth iteration of the second 10,000 draws were retained. The 1000

retained draws were used to draw inferences. The means of the 1000 draws of b and of the

diagonal elements of W are shown in Table 2. From the Bayesian perspective, these are

posterior means of b and the diagonal elements of W. From the classical perspective, these

represent the estimated mean and variance of the bi’s in the population. Generally, every

estimated parameter, except for the mean estimates of KTF and UNCH, is statistically

significant.

Since b and W are the mean and variance of the bi in the population from the classical

perspective, the distribution of coefficient of each variable is obtained through the

simulation process on the estimated values of b and W. Two thousand draws of bi were

taken from a normal distribution with mean equal to the estimated value of b and variance

equal to the value of W. Each draw of bi was then transformed to obtain a draw of

coefficients shown in Table 3.

Table 4 provides the results from the rank-ordered logit model estimation, which show

the significant estimates with the appropriate sign. However, the results from the random

coefficient discrete choice model (Table 3) show that there is a large variation in the

consumer valuation of price and service attributes, indicating that the random coefficient

 

Table 2

Estimation results of the random coefficient discrete choice model

Variable Mean (b) of b Variance (W) of b

SKT 2.3885 (0.2826)a 7.4417 (1.6183)

KTF �0.0851 (0.1458) 0.9543 (0.2094)

SAT �4.4208 (0.2599) 2.0152 (0.5881)

EVDO �1.1493 (0.2547) 3.6295 (0.8632)

PRICEb �0.1446 (0.0577) 0.6006 (0.1051)

FAILb �3.2451 (0.2818) 5.4250 (0.7880)

NP 1.2344 (0.1814) 4.3232 (0.6776)

UNCH 0.1254 (0.1326) 1.1433 (0.2884)

SW �2.7138 (0.3176) 5.3255 (1.5276)

a (Posterior) Standard deviations in parentheses.
b The PRICE and FAIL variables are entered as the negative of PRICE and FAIL so that the distribution of the

coefficient (transformed distribution) for PRICE and FAIL is everywhere positive.  



Table 3

Transformed random coefficient estimates

Variable Mean Variance Median

SKT 2.4477 7.6178 2.4547

KTF �0.0746 0.9525 �0.0507

SAT 0.0301 0.0034 0.0115

EVDO 0.3255 0.5143 0.0000

PRICE �1.1360 0.9952 �0.8505

FAIL �0.4561 5.3673 �0.0382

NP 1.2368 4.3539 1.2690

UNCH 0.1321 1.1230 0.1111

SW �2.7114 5.1859 �2.7020
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discrete choice model is needed (instead of rank-ordered logit) to capture the variations in

the preferences of customers. McFadden and Train (2000) pointed out that the random

coefficient model estimated using maximum simulated likelihood provides ba flexible and
computationally practical econometric method for economic discrete choice that is

postulated to come from utility maximizationQ and bestimates with good statistical

propertiesQ. Furthermore, it is a significant improvement in the model. Therefore, this

study will focus on the discussion about the results from the random coefficient discrete

choice model.

We also estimate the share of population that shows specific sign of valuation for each

attribute shown in Table 5. Considering that the mean estimate of the coefficient for the

brand dummy for SK Telecom (SKT) is quite high and the estimate of the share of

population that prefers SK Telecom (78.5%), subscribers appear to prefer SK Telecom

over the other service providers. The result for EV-DO service shows that more than 72%

of the population has no interest in EV-DO service. This tells us that too much optimism

for the new data communications service could be dangerous. The preference for the

number of interruptions (out of 10 calls or data transmissions as its proxy, FAIL) appears

to vary widely since both the difference between the mean and the median coefficient and

the variance of the coefficient are large.
Table 4

Estimation results of rank-ordered logit model

Variable Coefficient Standard Error t-Value

SKT 0.892 0.067 13.247

KTF 0.285 0.066 4.348

SAT 0.334 0.029 11.687

EVDO 0.206 0.068 3.044

PRICE �0.306 0.008 �37.355

FAIL �0.087 0.016 �5.482

NP 0.452 0.054 8.334

UNCH �0.129 0.070 �1.845

SW �1.604 0.054 �29.810 



Table 5

Shares of population for coefficients

Coefficient of Shares (%)

SKTN (KTF, 0) 78.5

KTFN (SKT, 0) 8.8

0N (SKT, KTF) 12.7

EVDO=0 72.5

NPN0 71.7

UNCHb0 45.2

SWb0 88.6
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The mean coefficient of switching (SW) is significantly negative; 88.6% of the

population experiences a decrease in utility if they switch service providers. This also

means that 88.6% of population will not switch to another service provider unless there

is some compensation for the switch. This verifies that switching costs exist in the

Korean mobile communications market and that the magnitude of those costs is not

small. On the other hand, 72.7% of the population prefers number retention (NP) when

they consider switching service providers. It also means that inconvenience related to

changing a phone number is among the main components of switching costs. However,

the difference between the absolute values of mean or median coefficients of the two

attributes implies that relatively high switching costs remain even after accounting for

the cost of changing a phone number. 45.2% of the population show a negative

coefficient for the attribute UNCH, implying that part of the population prefers acquiring

a new mobile terminal although there is inconvenience associated with the terminal

change.

We now calculate the welfare change estimates of changes in service attributes. The

change in the compensating variation associated with a change in one unit increase of each

attribute is the ratio of the coefficient for the attribute to the corresponding coefficient on

the price (coefficient). We calculate the WTP of individual i from each draw of parameters

(bi) in the same simulation described earlier, and we obtain distributions of WTP for each

attribute change.

The WTP for the brand can be thought of as brand premium. According to the

mean and median WTP for the brand, SK Telecom was the most preferred brand of

customers. However, the difference in brand premium for KTF and LG Telecom seems

negligible.

The mean and median estimates of WTP for the retention of a phone number (number

portability service) are rather large (about 15,000 won for mean WTP or US $12). This

implies that number retention is one of the most important features in consumer

preference and that by introducing number portability, switching costs can be mitigated.

Therefore, number portability will heavily impact the marketing strategy of service

providers (Table 6).

Finally, the mean and median WTP of consumers for switching is about �41,000 won

(�US $34) and �28,000 won (�US $24), respectively. The negative sign of the WTP for

switching represents a consumer evaluation of all the inconveniences involved in 



Table 6

Mean, variance, and median of WTP (10,000 won/month)a

Attribute Mean Variance Median

Brand (LGT as base) SKT 3.9648 43.5741 2.4783

KTF �0.0016 5.3521 �0.0406

SAT 0.0425 0.0100 0.0129

EVDO 0.5973 3.6496 0.0000

FAIL �0.4348 6.5709 �0.0465

NP 1.4613 16.7613 1.1609

UNCH 0.0499 5.0916 0.0919

SW �4.0963 41.2692 �2.8362

a At the time of the survey (December 2003), 1197.7 Korean won are approximately equal to 1 US dollar.

J. Lee et al. / Int. J. Ind. Organ. 24 (2006) 107–124 121

 

 

switching with the exception of brand loyalty, price, and mobile terminal change, and thus,

the (overall) switching costs to the consumers in the mobile communications market. Since

it is interpreted as switching costs, it includes the foregone benefit costs, uncertainty costs,

transaction costs, and other costs discussed in Section 2. These high estimates for

switching costs mean that although costs can be lowered through policy measures like

number portability, there remains a significant amount of switching costs in the Korean

mobile communications market and also that if a service provider would like to lure

customers away from other service providers, it should provide some compensation to the

negative WTP (�US $24–34) through the price reduction, cellular phone subsidy or other

additional benefits.

With these considerable switching costs present, there is no incentive for service

providers to lower prices in order to attract subscribers of other service providers.

They know that subscribers cannot easily switch their service providers due to the

high-cost barrier to switching. This is the main reason competition was intense during

the initial stage of the mobile communications market in Korea, but it has continually

weakened in proportion to the extent of market saturation. The high level of

switching costs also explains the existence of subsidies for cellular phone purchases

offered by service providers during the period of fast market growth. When market

size grows rapidly, it may be more profitable for service providers to subsidize

subscribers’ cellular phone pricing although costly since it guarantees high revenues

in the future from blocked-inQ subscribers facing considerable switching costs (Park,

2002). In sum, lowering switching costs is indispensable to promoting efficient

competition in the market. Number portability service appears to be an efficient

measure to achieve this goal. However, to eliminate the existing high level of

switching costs in the mobile communications market, additional policy measures are

necessary.
5. Conclusion

We estimated switching costs and consumer evaluation of the number portability

service in the Korean mobile communications market using the conjoint method. For the 
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statistical model, we estimated random coefficient discrete choice models using the

Bayesian approach with Gibbs sampling. The values of other attributes considered in the

service choice decision, such as brand, advanced data service, and quality of service, also

were estimated.

From the estimation results, SK Telecom has considerable brand loyalty. The company

has built a strong reputation for service quality because it has enjoyed first-mover

advantages over other service suppliers, including early investment in the base station and

acquisition of valuable or profitable subscribers in the early stages of the market. Using

reserved profit accumulated by these advantages, SK Telecom could invest in large-scale

marketing and thus occupy a dominant position in the industry to attract new subscribers

created by market expansion.

The results show that although the introduction of number portability helps to

significantly lower switching costs in the Korean mobile communications market, the

remaining potential switching costs are still large. To further lower the existing switching

barrier, it seems additional policy measures are necessary. First, fair evaluation of the

quality and price of service providers is needed. An independent third-party organization

should evaluate the levels of quality and price and periodically reveal information on these

estimates to the public. Such an arrangement would help reduce the uncertainty costs

associated with switching.

Second, a regulatory body should compel service providers to establish an easy

and simple brand-switching system using the Internet, for example, or enabling

registration or termination of service by phone call. In the case of the retail electricity

market in the United Kingdom, the regulatory body, OFGEM (Office of Gas and

Electricity Markets), created an Internet site through which consumers can change

retail electricity providers, minimizing inconveniences incurred by switching.

Consequently, it promotes consumer switching behavior (OFGEM, 2000). These

provisions are likely to reduce pre-switching search and evaluation costs, as well as

setup costs.

Third, a common billing system for all service providers should be established. With

this system in place, subscribers who wish to terminate their subscription to one service in

favor of another easily can settle the remaining charges by means of a common bill. The

latter provision would also reduce setup costs.

Fourth, the dual-band cellular phone, which is compatible with all service providers,

may reduce the sunk costs incurred when buying a new cellular phone after switching.

Finally, if the accumulated benefit of customers by mileage service can be maintained

even after switching service providers, it will help reduce switching costs.

We conclude that there exists a significant amount of switching costs in the Korean

mobile communications market, resulting in consumers being locked in with their service

suppliers. We further conclude that although the number portability service can reduce

switching costs, its introduction is not enough to remove the switching barrier completely.

However, number portability is meaningful in the sense that it helps promote competition

in the mobile communications market by reducing the cost of switching. We believe the

results of this study may be helpful to both policy decision makers and service providers in

providing basic quantitative information on the costs associated with switching service

providers.  
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Appendix A. Conjoint card example
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