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natives for New Mobile TV Services

The Purpose of the Study
The purpose of this study was to create a framework model for analysing price bundling of 
information goods. This model connects the challenges in pricing information goods to the 
advantages and risks involved using price bundling. The framework model was then applied 
to special a pricing decision situation where a mobile TV service provider needs to select a 
pricing strategy for mobile TV services.

Literature Review and Research Methodology
The theoretical part of the study was structured in two chapters. The first chapter explained 
what factors influence a pricing decision in general, and what special challenges there are in 
pricing information goods. Further, it described value-based pricing strategies. The second 
chapter explored in detail one value-based strategy, i.e., price bundling. First, it was explained 
what advantages and risks are involved in price bundling, and how they are connected to the 
challenges of pricing information goods. Second, different bundling methods were described. 
Finally, it was shown how segmentation can enhance the efficiency of price bundling. The 
empirical part used the framework model to test if price bundling is an appropriate pricing 
strategy for mobile TV services. A quantitative Internet survey (N=164) was conducted. The 
key research methodology used was conjoint analysis, which is a technique used to determine 
the part utilities of product characteristics and their levels.

Main Findings
The study showed that price bundling is a very suitable and also a widely used pricing strat
egy for information goods. Many of the challenges in pricing information goods can be solved 
at least partly with price bundling. Although the cost structure of information goods is an im
portant factor supporting the usage of price bundling, probably the most important advantages 
are related to consumer valuations. The consumer valuations of information goods are char
acterised by high variation and high uncertainty. The presence of network externalities in 
many information goods markets further complicates the usage of value-based pricing strate
gies. On the other hand, one of the key advantages of price bundling is its capability to reduce 
the variation and uncertainty in valuations. The efficiency of price bundling can be enhanced 
with segmentation when the segmentation is based on the variables that explain the variation 
in consumer valuations. The empirical research gave support to many of the expected advan
tages of price bundling. It also provided some indications how the mobile TV market could 
be segmented. For the mobile TV services, a pricing structure similar to those that are in use 
in cable TV industries looks most promising. Cable TV operators typically provide a few 
standardised bundles targeted to different customer segments and pay-per-view for certain 
types of programs.

Key Words: value-based pricing, price bundling, information goods, segmentation, conjoint 
analysis



1

TABLE OF CONTENTS

ABSTRACT.......................................................................................................................................................................

ACKNOWLEDGEMENTS............................................................................................................................................

TABLE OF CONTENTS...............................................................................................................................................1

LIST OF FIGURES......................................................................................................................................................... 3

LIST OF TABLES............................................................................................................................................................4

1 INTRODUCTION................................................................................................................................................... 5

1.1 Increased Profits from Information Goods with Bundling..............................................................5
1.2 Research Question and Subobjectives.................................................................................................... 7
1.3 Research Approach........................................................................................................................................ 8
1.4 Limitations....................................................................................................................................................... 9
1.5 Definitions........................................................................................................................................................ 9
1.6 Outline of the Study...................................................................................................................................10

2 INFORMATION GOODS AND MOBILE TV................................................................................................12

2.1 Digitally Distributed Information Goods........................................................................................... 12
2.2 Mobile TV...................................................................................................................................................... 16

3 PRICING STRATEGIES FOR INFORMATION GOODS........................................................................ 22

3.1 Basic Concepts...............................................................................................................................................22
3.2 Factors influencing Pricing..................................................................................................................... 25
3.3 Challenges in Pricing Information Goods...........................................................................................29
3.4 Value-Based Pricing...................................................................................................................................37

3.4.1 Differential Pricing.........................................................................................................................37
3.4.2 New Product Pricing......................................................................................................................42

4 PRICE BUNDLING OF INFORMATION GOODS..................................................................................... 45

4.1 Advantages and Risks of Price Bundling............................................................................................. 45
4.2 Methods of Price Bundling..................................................................................................................... 51
4.3 Supporting Price Bundling with Segmentation...................................................................................57
4.4 The Framework Model for Price bundling of Information Goods............................................. 60

5 METHODOLOGY................................................................................................................................................64

5.1 Conjoint Analysis........................................................................................................................................ 64
5.2 Internet Surveys........................................................................................................................................ 68
5.3 Sampling........................................................................................................................................................ 68
5.4 Operational Measures and Data Requirements................................................................................69
5.5 Design of the Questionnaire................................................................................................................... 72
5.6 Data Analysis...............................................................................................................................................77
5.7 Data Collection.......................................................................................................................................... 80
5.8 Validity and Reliability............................................................................................................................ 81

6 RESEARCH FINDINGS AND DISCUSSION................................................................................................ 83

6.1 Findings regarding Advantages and Risks of Bundling................................................................... 83
6.2 Findings regarding the Bundling Method...........................................................................................86
6.3 Findings regarding Segmentation........................................................................................................... 90
6.4 Other Findings............................................................................................................................................. 92
6.5 Summary of Hypothesis Tests................................................................................................................. 97
6.6 Discussion......................................................................................................................................................98



2

7 IMPLICATIONS................................................................................................................................................ 101

7.1 Theoretical Implications........................................................................................................................101
7.2 Managerial Implications........................................................................................................................103
7.3 Suggestions for further Research.....................................................................................................105

REFERENCES..........................................................................................................................................................107

APPENDICES...........................................................................................................................................................119



3

LIST OF FIGURES

Figure 1: The Dimensions of Electronic Commerce (Source: Choi et al. 1997, 18).......... 13
Figure 2: Typical Cost Curves of a) Physical goods, b) Digital goods (Source: Turban et al.

2002, 54)................................................................................................................ 15
Figure 3: Mobile TV converges two Networks.................................................................. 17
Figure 4: Mobile TV Value Chain (DVB 2002, 2)............................................................20
Figure 5: Pricing Range and its Formulation (Rope 1986,)...............................................23
Figure 6: Economic Value Analysis (Source: Nagle & Holden 2002, 75)........................24
Figure 7: Developing an Effective Pricing Strategy (Nagle & Holden 1995, 11).............26
Figure 8: Factors Influencing a Pricing Decision...............................................................27
Figure 9: Challenges in Pricing Information Goods..........................................................30
Figure 10: The Demand for Telecommunication Services (Modified from: Shy 2001, 112)34
Figure 11: Methods of Differential Pricing........................................................................38
Figure 12: Adapted Model from Harmer's Price-Segmentation Model (Nagle & Holden 2002,

106)........................................................................................................................41
Figure 13: Nagle and Holden (1995, 153): Relationship Between Price and Economic Value.

................................................................................................................................43
Figure 14: Advantages and Risks of Price Bundling.........................................................46
Figure 15: Possible Customer Flows Resulting From Mixed Bundling of A and В (Source:

Guiltinan 1987, 77)................................................................................................53
Figure 16: Research Framework........................................................................................62
Figure 17: The Structure of the Questionnaire...................................................................73
Figure 18: The Analysis Plan.............................................................................................78
Figure 19: Aggregate-level Estimates for the Change in the Price Sensitivity..................84



4

LIST OF TABLES

Table 1 : Classification and Examples of Digital Products. (Source: Choi et al. 1997, 64)12 
Table 2: Key Difference between mobile networks, digital TV networks and mobile TV

networks............................................................................................................... 18
Table 3: Competitive situations (Source: Laitinen 1990, 41)...........................................28
Table 4: Product Dimensions Susceptible to Versioning and Their Likely Users/Uses

(Modified from Shapiro 1999, 62)....................................................................... 40
Table 5: Conditions Leading to Success of Bundling Programs (Modified from: Guiltinan

1987, 83)...............................................................................................................54
Table 6: Research Hypotheses..........................................................................................63
Table 7: Channels and their Expected Reservation Prices and Demands......................... 72
Table 8: Question 12 about Two-part Pricing: Attributes and Levels.............................. 74
Table 9: Question 13 about Mixed Bundling: Attributes and Levels............................... 75
Table 10: Demand and Revenue Changes........................................................................ 85
Table 11 : Reduction in the Dispersion of Customer Valuations...................................... 86
Table 12: Demand and Price Elasticity for Individual Channels...................................... 87
Table 13: Consumer Segments Identified from the First Conjoint Analysis.................... 93
Table 14: Consumer Segments Identified from the Second Conjoint Analysis................ 95
Table 15: Cross Tabulation between the Two Segmentations.......................................... 96
Table 16: Summary of Hypothesis Tests..........................................................................98



5

1 INTRODUCTION

Information goods or digital goods are products or services that are digitised, i.e., presented as 

a series of bits (Turban et al., 2002, 48). Typical examples of information goods are computer 

programs, music, other audio material, television programs, movies, telephone calls, and 

news articles. These products and services existed already before the computer era, but earlier 

their format was either physical instead of immaterial (for example, a book) or analogue in

stead of digital (for example, a movie). In this study, information goods refer to digitally dis

tributed information goods. Digitalisation combined with digital distribution has many im

pacts on pricing. Firstly, cost-based pricing is not appropriate for digitally distributed infor

mation goods, because their marginal cost of production and distribution is zero (Shapiro & 

Varían 1999, 5; Shy 2001, 3). On the other hand, although marginal costs are near zero, pro

ducing the first copy of an information good can be extremely expensive, and the product life 

cycles are typically short. In this kind of context, pricing decisions are especially critical for 

company’s success and profitability.

1.1 Increased Profits from Information Goods with Bundling

Value-based pricing of information goods has its challenges also. According to the theory of 

value-based pricing, the price should be based on the value that the selected target consumers 

place to the product instead of its costs (Knox & Maklan 1999). Applying this to information 

goods can be challenging. Measuring the value of an information good can be extremely dif

ficult. On one hand, there is still a lack of consensus in the conceptualisation of information 

value and its components (Lopes 2002, 2). On other hand, the valuation of information seems 

to be a fairly dynamic concept. It varies widely between people, it varies with time, it depends 

on the context, it is affected by other consumers, and, as an experience good, consumers must 

experience information good, before they are can value it. Most likely, the most efficient 

pricing strategies for information goods are those that do not require direct measurement of 

consumer valuations or that reduce the variation in consumer valuations. Differential pricing 

methods and especially price bundling seem to be very suitable for these purposes.

Bundling is a value-based pricing strategy or, more precisely, one form of differential pricing. 

It has many advantages that are relevant to information goods. It helps to distribute fixed 

costs over a larger production amount, and it diminishes variations in demand. It is therefore
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especially suitable for goods that have high fixed costs, and large variations and uncertainty in 

consumer valuations, which all are true for information goods. The efficiency of price bun

dling is further increased when products have a complementary relationship, and information 

goods are complementary by nature. Price bundling can also be thought as a value driver for 

a successful corporealisation and commercialisation process of high-technology product and 

service that exhibits network effects (Lee & O’Connor, 2003). Information goods have typi

cally strong network externalities meaning that the total number of other consumers purchas

ing the same or a compatible product increases the value of the product. The efficiency of 

price bundling can be increased by optimally distributing the profit margins among the bun

dled products and by using segmentation.

The latest technical developments in electronic payment methods and customer relationship 

management have increased the interest in another differential pricing method, personalised 

pricing. In theory, a company could maximise its profits by charging each customer the value 

he is willing to pay. By using transaction-based pricing, it could perfectly price-discriminate 

its customers based on their usage of the service and, thereby, maximise its profits. In prac

tice, most companies are still using bundling methods like flat rates, two-part pricing or serv

ice bundles instead of pure transaction-based pricing. Could it be that bundling is just a relic 

from time when it was too expensive to perfectly price-discriminate consumers, or are its ad

vantages strong enough to counter-affect the theoretical ability of personalised pricing to 

maximise profits?

The theory of price bundling is quite well established. Also, there is a wide range of literature 

about optimal pricing policies for non-digital subscription services like telephone services. 

The impact of digitalisation on these services has not been studied. Lately, many studies 

about pricing information goods and, even, about price bundling of information goods have 

been published. Many of these studies are purely theoretical and have several assumptions 

regarding the factors that influence the pricing decision, which limits their usability in real- 

life pricing situations.
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1.2 Research Question and Subobjectives

This study applies the generic and behavioural pricing theory to a special pricing decision 

situation where information goods are price bundled. First, a conceptual framework model is 

developed to answer the main research question:

Can price bundling increase the value that a company selling information 

goods can extract from its customers?

Second, an empirical study with conjoint analysis is conducted to test the framework model. 

The purpose of the empirical study is to analyse a price bundling decision in the context of 

the mobile TV, i.e., a new consumer service that brings TV-like services to mobile phones.

To answer the main research question, the following subobjectives need to be answered:

1. What are information goods, and what kinds of industries provide them?

2. Mobile TV is a totally new innovation. What kind of a product will it be, and what 

kind of an industry will provide the future mobile TV services?

3. What factors influence a pricing decision? What is special in information goods re

garding these factors?

4. What value-based pricing strategies are most suitable for pricing information goods?

5. What value-based pricing strategies are most suitable for pricing new innovations?

6. What advantages and risks does price bundling involve especially in the context of in

formation goods?

7. What bundling methods are there, and how can a company select the most appropri

ate one?

8. How should a company distribute the profit margin among the bundled products?

9. Can segmentation increase the efficiency of price bundling?

The empirical part of the study focuses directly on price bundling and will therefore only 

cover the subobjectives 6-9.
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1.3 Research Approach

The data collection of this research was funded by Dígita Oy. Dígita Oy is a company oper

ating radio and television networks in Finland. In future, it is highly likely that Dígita will 

also operate the mobile TV network. In that role, it will have the future mobile TV service 

providers as its customers. The actual mobile TV consumers will then be customers of these 

service providers. Dígita’s key interest in this study was to understand the future market, and 

to provide information to its customers, i.e., to mobile TV service providers. One of the key 

questions was how the mobile TV services should be priced, which is the focus of this study.

The theoretical interest in this research is in developing a conceptual framework model for 

analysing price bundling decisions in the context of information goods. The first half of the 

study is theoretical focusing on the development of the framework model. Price bundling is a 

value-based pricing method. Because it was most important to understand how bundling im

pacts consumer valuations and behaviour (purchase intentions), behavioural pricing theory in 

marketing was selected as a theoretical framework and a consumer research as an empirical 

method. Some key concepts of generic pricing theory in economics like demand functions 

and price elasticity are necessary to analyse the characteristics of information goods. The key 

requirement for the conceptual framework model is that it has to support practical decision

making in companies providing information goods. In that sense, the framework model has to 

be extensive enough and not contain too many assumptions that would restrict its usability in 

real-life pricing situations.

The latter half of the research is an empirical study conducted to test the developed frame

work model with mobile TV services. A quantitative consumer research was selected. Quan

titative research is most suitable when the goal is to quantify the data, and, typically, apply 

some form of statistical analysis, while qualitative research is an exploratory methodology, 

based on small samples, intended to provide insights and understanding on some complex 

phenomena (Malhotra & Birks 1999, 156). The main reason for this was that many of the data 

requirements were qualitative by nature. Further, one large qualitative research regarding mo

bile TV had already been conducted (MobTV 2003). It provided a good starting point for 

collecting the quantitative data, which was needed, for example, to estimate more precisely 

the accepted price levels and to segment the market. The research is an Internet survey 

(N=164), where conjoint analysis is the key research method used. The reasons for running an
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Internet-based survey and selecting conjoint analysis will be explained later in Chapter 6. Due 

to the restrictions in the methodology, the results are preliminary. Dígita Oy accepted this 

limitation due to the budget and time constraints.

1.4 Limitations

The study is written from the point of view of a company selling information goods. The 

study is limited to the B2C markets. Production process of information goods, technical 

limitations relating to security and payments in e-commerce and other technical aspects will 

not be covered. Legal issues were also left out from the study.

The focus of the research is on value-based pricing. Cost-based pricing and competitive pric

ing are not covered. Cost-based pricing is not suitable for information goods, and competitive 

pricing does not suit the purposes of this study. Further, the focus of the empirical research is 

on the consumer behavioural and individual-level perspectives on pricing, and less on the 

strategic-level perspectives or on the managerial practices of pricing.

1.5 Definitions

Price bundling means a pricing model where a company offers two or more products as a 

package at a single price (Guiltinan 1987, 74). There are two basic forms of bundling: pure 

bundling and mixed bundling (Guiltinan 1987, 75). In pure bundling, the products are sold 

only bundled. In the mixed bundling, the buyer can either buy the bundle or included prod

ucts separately.

An information good is in this study defined to mean any goods or services that are digitised, 

i.e., presented as a series of bits (Turban et al., 2002, 48). When defined in this way an infor

mation good is a synonym for a digital good.

Value refers in this study to the economic value-to-the-customer. The concept is defined in 

Section 3.1.

Value-based pricing is a set of pricing methods, where the price is set to correspond the 

value that the selected target customers place to the product (Knox & Maklan 1998). De

mand-based pricing is a synonym for value-based pricing.
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Conjoint analysis is a decompositional research method, which uses consumer’s rank order 

ratings for product alternatives as an input material to produce the part utilities consumers 

attach to the different levels of attributes and the relative importance of these attributes to 

consumers (Anttila 1990, 25).

Mobile TV is a new innovation that combines two existing products: a mobile telephone and 

a television. From consumer’s point of view, it brings television and other broadcasting serv

ices to a mobile phone.

1.6 Outline of the Study

Chapter 2 describes what information goods are, and what industries provide them. Informa

tion goods are defined and compared to other goods and services. Information industries dif

fer widely especially regarding the market structure. The most common information indus

tries are given, and their differences explored. The empirical part of this research analyses the 

selection of a pricing strategy for a new innovation called the mobile TV. The mobile TV will 

bring TV-like services to mobile phones. The mobile TV is also a digitally distributed infor

mation good. The second part of this chapter explains what the mobile TV exactly is, and 

what kind of an industry structure is likely to emerge to provide the mobile TV services.

Chapter 3 presents first some basic pricing concepts. Second, the factors influencing pricing 

in general are given. These factors are then used to identify and classify the characteristics of 

information goods that make pricing them challenging. As it will be shown, value-based 

pricing strategies are most appropriate for pricing information goods. At the end of the chap

ter, various value-based pricing strategies are introduced. Price bundling is one value-based 

strategy. As earlier noted, the mobile TV is a new innovation. The best known pricing strate

gies for new products, i.e., skimming and penetration are value-based strategies as well.

Chapter 4 is dedicated to price bundling. First, the advantages and risks involved in price 

bundling are presented. A decision to use price bundling is not an end itself. Next, the com

pany needs to select a bundling method and decide how to distribute the profit margin among 

the products. Some guidelines for selecting the method and deciding about the margin distri

bution are also given. In practice, segmentation is often used together with bundling. The 

conditions when bundling enhances the efficiency of price bundling are described. At the end 

of Chapter 4, the theoretical framework model of this research paper is presented. The
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framework model integrates the challenges in pricing information goods to the advantages 

and risks involved in bundling.

Chapter 5 explains the research design in detail. The empirical research was a quantitative 

Internet-based survey, where conjoint analysis was the key methodology. First, conjoint 

analysis, and the advantages and disadvantages of Internet surveys are explained shortly. 

Then, sampling, data requirements, the questionnaire, data collection, and data analysis are 

covered. The most important operational measures formed are explained together with the 

data requirements. Finally, the validity and reliability issues are discussed.

Chapter 6 presents and discusses the findings of the empirical research regarding the advan

tages and risks of bundling, the selection of bundling method, the assignment of profit mar

gin, and segmentation.

Chapter 7 presents the implications of the research findings. First, the implications to the the

ory of price bundling are presented. Second, the implications are discussed from the market

ing management’s point of view. Finally, some suggestions for further research work are 

given.
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2 INFORMATION GOODS AND MOBILE TV

This chapter defines what information goods are. To be exact, this research focuses on digi

tally distributed digital information and entertainment goods. Because the selection of a digi

tal distribution channel has a major impact on the industry structure, the cost structure, and 

pricing, possible digital distribution channels are also explained. The empirical part of this 

research studies pricing strategies for a new innovation called the mobile TV. The mobile TV 

is one example of a digitally distributed information good. The second part of this chapter 

explains what the mobile TV is, and what kind of an industry structure is likely to emerge to 

provide the mobile TV services in Finland.

2.1 Digitally Distributed Information Goods

Digital goods are goods or services that are digitised, i.e., presented as a series of bits (Turban 

et al., 2002, 48). Choi et al. (1997, 64) classify digital products into three groups: 1) informa

tion and entertainment products, 2) symbols, tokens, and concepts, and 3) processes and 

services. The classification together with few examples is shown in Table 1.

1. Information and entertainment products that are digitised:
- Paper-based documents: books, newspapers, magazine journals, store coupons, mar

keting brochures, newsletters, research papers, and training material
- Product information: product specifications, catalogues, user manuals, sales training 

manuals
- Graphics: photographs, postcards, calendars, maps, posters, x-rays
- Audio: music recordings, speeches, lectures, industrial voice
- Video: movies, television programs, video clips
- Software: programs, games, development tools
2. Symbols, tokens, and concepts:
- Tickets and reservations: airlines, hotels, concerts, sport events, transportation
- Financial instruments: checks, electronic currencies, credit cards, securities, letters of
3. Processes and services
- Government services: forms, benefits, welfare payments, licenses
- Electronic messaging: letters, faxes, telephone calls
- Business value-creation processes: ordering, bookkeeping, inventorying, contracting
- Auctions, bidding, bartering
- Remote education, telemedicine and other interactive services
- Cyber cafés, interactive entertainment, virtual communities

Table 1: Classification and Examples of Digital Products. (Source: Choi et al. 1997, 64)
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In the literature, the term information good frequently refers to the first group of Choi’s clas

sification (Shapiro & Varían 1999, 3; Bakos & Brynjolfsson 1999, 1613; Shy 2001, 183). In 

computer era, an information good and a digital good are often used as synonyms. For exam

ple, Shapiro and Varían (1999, 4) define information broadly as anything that can be digit

ised. Still information goods, like newspapers and movies, have existed a long before the 

digital technology was invented. Before the computer era, the format of information goods 

was either physical instead of material (for example, a book) or analogue instead of digital 

(for example, a movie). This study will limit the term information good to digitally distrib

uted information and entertainment goods.

Choi et al. (1997, 18) also provide a model that classifies the field of commerce on three di

mensions: 1) a digital or a physical product or service, 2) a digital or a physical agent (inter

mediary), and 3) a digital or a physical transaction process. These dimensions create eight 

cubes, as shown in Figure 1. In the traditional commerce, all dimensions are physical (lower- 

left cube), and in pure electronic commerce, all the dimensions are digital (upper-right cube). 

This paper focuses on the commerce where the goods and the intermediary are digital, but the 

transaction process can contain both digital and physical elements. For example, ordering of 

products or collecting the payments could be done with traditional, physical methods.

Electronic The Core of
Commerce Electronic 
Areas Commerce

Virtual
Product

Digital
Product

A Virtual Process

Digital ProcessPhysical
Product

Physical Process

Virtual
Player

Physical Digital
Agent Agent

Traditional
Commerce

Figure 1: The Dimensions of Electronic Commerce (Source: Choi et al. 1997, 18)
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Electronic commerce is often in definitions limited to the commerce where the intermediary 

is Internet. For example, Turban et al. (2002, 4) define electronic commerce or e-commerce 

as a process of buying, selling, or exchanging products, services, and information via com

puter networks including the Internet. Additional terms have been invented for electronic 

commerce in other digital networks, like m-commerce for the commerce in the mobile net

works, and t-commerce for the commerce in the digital television networks. This study de

fines electronic commerce as a process of buying, selling, or exchanging products, services, 

and information via any digital network including the Internet, mobile networks, and digital 

television networks.

Digital information goods can never be consumed alone. They always require a complemen

tary device for accessing them. For example, software requires a computer, a TV show re

quires a television set, or a phone call requires a telephone. There are two independent mar

kets, i.e., the information market for information goods and the hardware market for the nec

essary complementary devices. The markets interact in complicated ways. The phenomena, 

where the demand for hardware products are mediated by the supply of complementary in

formation goods, is called an indirect network externalities (Gupta et ah, 1999, 396). The 

phenomena and its impacts on pricing will be discussed in the next section. This study fo

cuses only on the information good market, although it is necessary to understand how the 

complementary hardware market impacts the information good market.

Compared to other goods and services, information goods remind more services than physical 

goods. Firstly, information goods are immaterial. According to the service theory, services 

differ from goods along the four key attributes of intangibility, inseparability, heterogeneity, 

and perishability (Zeithaml et al. 1985, 33). Information goods are also characterised by in

tangibility, inseparability, and perishability. Due to inseparability, information is an experi

ence good, because the consumers must experience it before they can value (Shapiro & Var

ían 1999, 3-5). Lopes (2002, 2) adds two more things how information goods remind serv

ices. Firstly, acquisition occurs through multiple interactions with the vendor. Secondly, final 

control of the product remains with the provider. Like services, information goods are also 

very flexible by nature, because there is no physical manufacturing involved.

On the other hand, information goods differ from services and also from physical goods in 

two major ways. The first important difference is the cost structure. Information goods have a
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cost structure where the production of the first copy involves a huge sunk costs, but additional 

copies cost almost nothing to reproduce (Shy 2001, 5). According to Shy (2001, 53), all digi

tally distributed information goods require such a large development investment that it out

weighs any other production or distribution costs. Digital distribution makes also the distri

bution costs to near zero. Turban et al. (2002, 53) provide typical cost curves for physical 

goods and digital goods. The curves are shown in Figure 2. The second difference is that in

formation goods do not suffer from heterogeneity. Due to the digitalisation, it is possible to 

make numerous nearly perfect copies of the product and, still, the quality of copies remains as 

high as it was in the original product. In physical and analogue information goods, the quality 

of copies is a problem.

Average
Costs

Physical Goods

Optimal

Digital Goods

Quantity

Figure 2\ Typical Cost Curves of a) Physical goods, b) Digital goods (Source: Turban et al. 

2002, 54)

The most popular digital distribution channels are Internet, other computer networks, broad

casting TV network, cable TV network, fixed telephone network, and mobile telephone net

work. The selection of a distribution channel affects so significantly the marketing environ

ment that it is almost misleading to talk about information industries in general. The market 

structures vary from almost perfect competition in Internet to local monopolies in cable TV. 

The pricing practices in these industries are also widely different (LVM 2003). Furthermore,
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due to their physical structure, the networks are optimal for very different services and have 

different capacity constraints. The basic structure can be either one-to-one (unicast) or one-to- 

many (broadcast). The unicast networks like telephone networks are optimal for personal 

services, interactive services, and communication services, while the broadcast networks like 

TV network are optimal for mass distribution. They provide a low cost delivery channel when 

a large amount of information needs to be distributed to a large number of people. The current 

Internet is also a unicast network (Ahmavaara et al. 2002, 1). As Ahmavaara et al. (2002, 1) 

mention, the history has shown that, if there is a great and simultaneous interest on some 

subject, TV beats Internet.

Finally, there are major environmental changes happening in all information industries, espe

cially regarding technology and regulation. The most important change is the so-called digital 

convergence (Shy 2001, 155-159). At the technology-level, it means that, because all net

works are getting digital, it is technically possible to transmit basically any type of content in 

any type of a network. At the regulation-level, digital convergence means that governments 

allow different companies to sell and bundle all kinds of information goods and services. For 

example, cable and telephone companies are allowed to offer Internet services. This blurs the 

current barriers between the existing industries, and creates totally opportunities for new 

kinds of service bundles.

2.2 Mobile TV

The mobile TV is one example of the ongoing digital convergence. The mobile TV will bring 

TV-like services to a mobile phone. At the product level, it will combine two existing prod

ucts: a mobile telephone and a television. At the industry level, it will converge two existing 

industries: the telecommunication industry and the broadcasting industry. The basic idea is 

shown in Figure 3. This section explains the mobile TV as a product, the services it will pro

vide, customer expectations regarding mobile TV, the emerging industry structure, product’s 

cost structure, and possible pricing structures. Regarding customer expectations, there has 

already been one large research project in Finland that evaluated the mobile TV from con

sumers’ point of view (MobTV 2003). The most relevant preliminary results from this re

search are summarised shortly. There are still many issues open regarding the future product 

and future industry. Some assumptions regarding them are made at the end of this section.
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From consumer’s point of view, the mobile TV is just another new service for the mobile 

phone, as have been short messages, WAP, multimedia messages, or GPRS. As for all the 

other services, consumers will need a new complementary device, i.e., a new mobile phone to 

access the services. In addition to mobile phones, other kinds of mobile TV terminals will be 

possible, like a portable TV, a personal digital assistant (PDA), or a TV in a car, in a bus or in 

a train. Pictures of possible user terminals are shown in Appendix C. From the technical point 

of view, the mobile TV is far more complicated and has required many innovations. The con

sumer can with his mobile TV terminal receive services from two totally different types of 

networks: from unicast-type mobile phone network, and from broadcast-type TV network.

CONVERGENCE AT 
INDUSTRY LEVEL

SERVICE
PROVIDER NETWORK

CONVERGENCE AT 
CONSUMER LEVEL

TERMINAL

Figure 3: Mobile TV converges two Networks

Because the mobile TV combines strengths of the both networks, a whole set of new services 

can be invented. The broadband channels to mobile devices can be used for mass services and 

information, while the mobile channel can be used for personal and interactive services. Be

cause, at least, most of the mobile TV services do not involve communication, they remind 

technically more digital TV services than mobile services. Most of the services will not in

volve direct network externalities, but they will involve indirect network externalities, be

cause the terminal and information goods have a complementary relationship. As a broad

casting network, mobile TV is not a subject to negative network externalities. The different
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types of network externalities are explained in the next chapter. The key differences between 

mobile networks, digital TV networks, and mobile TV networks are summarised in Table 2. 

(Ahmavaara et al. 2000; DVB 2002, 3-5; IPDC 2002, 5; Yoshida 2003)

Characteristic Mobile network
(UMTS)

Digital TV net
work

Mobile TV net
work

Communication
model

Two-way,
unicasting

One-way,
broadcasting

One-way broad
casting and/or two- 
way unicasting

Data rate 144 kbit/s - 2 Mbit/s 22 Mbit/s 15 Mbit/s
Reception Mobile Fixed Mobile
Positive network 
externalities

Direct and indirect Indirect Indirect

Negative network 
externalities

Present Not present Not present in 
broadcasting-like 
services

Table 2: Key Difference between mobile networks, digital TV networks and mobile TV net

works

hi the first phase, the services of the mobile TV will be TV-like broadcasting services like 

news, TV entertainment, or movies. Even, in the 3rd generation (3G) mobile networks, there 

is not enough capacity to provide high quality video streaming services (Yoshida 2003, 2). In 

fact, TV service is the main service that is still missing from today’s mobile handsets. There 

exists also an increasing demand for portability, and mobility, which are not available in cur

rent TV networks (DVB 2002, 3). In the second phase, when the receivers will have a large 

enough mass memory, the device will also be suitable for downloading services, like down

loading newspapers, games, or information like time schedules to mobile devices. The fol

lowing two usage scenarios illustrate the new service. For example, instead of missing their 

favourite TV show, the children could watch it at the backseat while the family is driving to 

their summer cottage, or a businessman could download the newest business magazine to his 

PDA at home and, then, read it during his work trip. A huge amount of possible services and 

usage scenarios has already been invented (Ahmavaara et al. 2002,1; DVB 2002, 17-22; DVB 

Scene 2003, 7). Examples of possible services are given in Appendix A.

The main market segments for mobile TV are the traditional B2B and B2C (DVB 2002, 10). 

Because of the wide variety of possible services, all current TV and mobile phone users are 

potential customers. This study will focus on the B2C market. According to the first studies,
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people are very keen to receive TV in the device they already carry with them (DVB Scene 

2003, 7). There has also been one Finnish study that researched consumers’ attitudes towards 

mobile TV services and also their willingness to pay for them (MobTV 2003). According to 

the preliminary results from this study, consumers were most interested in news. One finding 

was that children were very keen on this new innovation. The study also reported that con

sumers are willing to pay 20 euros per month for mobile TV services. The amount sounds 

fairly high. Earlier surveys have indicated that users are willing to spend 15-20 euros for mo

bile services per month in addition to phone calls (Zehle 2001). Furthermore, consumers are 

conditioned by “free” Internet, cheap voice telephony, and free to air broadcasting (DVB 

2002, 3). According to DVB, the willingness-to-pay could be a severe limitation on the de

velopment of mobile TV services (DVB 2002, 4). On the other hand, people are spending an 

increasing amount of their income to electronic communication and entertainment services.

Next, the emerging industry structure will be described. Several possible value chains have 

been proposed for the mobile TV industry (DVB 2002, 7; IPDC 2002, 7; Kavanti 2002). Be

cause the Digital Video Broadcasting Project has a major role in the industry, the model pro

vided by DVB was selected in this research. DVB is an industry-led consortium of over 300 

broadcasters, manufacturers, network operators, software developers, regulatory bodies and 

others in over 35 countries designing global standards for the global delivery of digital televi

sion and data services (DVB 2003). The value chain proposed by DVB is shown in Figure 4. 

There can be several financial relationships between the participants. The most obvious is the 

one between consumers and the service provider. The user pays some form of a fee to the 

service provider for accessing the content. The service provider may pays for the network 

usage to the access provider. Physically, the service provider and the access provider could be 

one company. The service provider may aggregate the content itself or purchase aggregated 

content. In this study, the focus will be on the service providers, who will bundle the content 

and have the business relationship with consumers.
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Content (Content \ Service \ Access \ Network \ Terminal 
Provider /Aggregator/ Provider / Provider / Operator / Provider

Figure 4: Mobile TV Value Chain (DVB 2002, 2)

In Spring 2003, it was still unclear in Finland what kind of industry structure will emerge to 

provide mobile TV services. Also, the innovation is so new that there are no established 

commercial markets or even networks for mobile TV in any other country. Currently, tele

communication operators like TeliaSonera or Radiolinja provide mobile services, and broad

casting companies like AlmaMedia or YLE provide TV services. It is highly likely that one or 

both of these could be service providers in the mobile TV. For the broadcast operators, it 

would provide a new way to reach their customers while they are on the move, while, for 

cellular operators, it could provide a mean to new revenue sources from new broadcast type 

of services (DVB Scene 2003, 7). Compared to broadcasters, telecommunication operators 

are in a stronger position, because they already have a customer relationship with mobile 

phone users, and have a distribution channel for mobile devices. In any case, the ownership 

relations behind the participant companies start to be very complicated due to deregulation 

and convergence. Whether service providers will be telecommunication operators, broadcast

ers, or some other companies, at least, both telecommunications and broadcasting have an 

oligopolistic structure.

By assuming the presented value chain, it can be expected that the major share of service pro

vider’s costs are fixed, as in mobile networks (Zehle 2001). The service provider pays for the
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network access typically a fixed fee. In mobile TV networks, the amount of capacity needed 

depends on the number of services rather than on the number of customers. For consumer 

services, marketing costs can be significant, and they are fixed as well. Regarding the content, 

there can be several kinds of financial arrangements. A service provider can itself be the con

tent provider and/or the content provider, in which case the cost of content is fixed. For ex

ample, TV broadcasters typically produce their news themselves. Second, the service provider 

can purchase broadcasting rights from a third-party content provider. Here, the costs are again 

fixed. Finally, there can be some kind of a profit sharing arrangement between the service 

provider and the content providers. The marginal cost of the content would then be some per

centage of the sales. This kind of a revenue-sharing model is typically in use in pay-TV serv

ices (Vogel 1998, 210).

Finally, because the product is new and several outcomes could approach, some assumptions 

are made. First, it is assumed that the competition in the future mobile TV market will be 

oligopolistic regardless of who the actual players will be. Because the pricing scheme is very 

complicated, the price of the terminal and a possible connection fee will also be ignored in 

the study. This research focuses on service fees. In practice, a terminal price and a connection 

fee have a major impact at least on the penetration, and ignoring them could cause some error 

on results.
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3 PRICING STRATEGIES FOR INFORMATION GOODS

Information goods have some special characteristics that influence significantly the selection 

of a suitable pricing strategy for them. First of all, due to their zero marginal cost of produc

tion and distribution, cost-based pricing strategies are not appropriate for information goods 

(Shapiro & Varían 1999, 5; Shy 2001, 3). The value-based strategies are more appropriate, 

but they also have their challenges in the context of information goods. First, a few pricing- 

related concepts are explained. Second, it is necessary to understand what factors in general 

influence the selection of a pricing strategy. These factors are then used to identify and clas

sify those characteristics of information goods that make pricing them especially challenging. 

Finally, the various value-based pricing strategies are introduced. The strategy analysed in 

this study, i.e., price bundling is a value-based strategies. Also, the mobile TV is a new inno

vation. The most well known pricing strategies for new products like skimming a penetration 

pricing are also value-based strategies. It is not only necessary to understand other value- 

based strategies as options to price bundling. For example, third-degree price discrimination 

and segmentation can significantly increase the efficiency of price bundling.

3.1 Basic Concepts

As a term, a price is a simple concept. According to Laitinen (1990, 12), a price is product’s 

unit costs plus an assigned unit margin. Anttila and Fogelholm (1999, 17) define a price as an 

amount of currency a consumer is willing to pay for a product including the terms of payment 

and possible discounts. A price is also one of the marketing mix elements. In practice, finding 

an optimal price for a product can be difficult.

Instead of talking of one certain price, it is more appropriate to talk about a price range. A 

price range is the freedom that a company has in the competitive environment when it decides 

the price (Anttila & Fogelholm 1999, 18). The minimum price is defined by costs. How fast 

all costs can be covered, depends on the maximum price that a company can charge for the 

product. The maximum price then depends on customer valuations and the competitive 

situation in product’s market (Anttila & Fogelholm 1999, 27). If the cost-based minimum is 

higher than the maximum, the product is too expensive to produce and the company should 

give up the product or lower its costs or higher its value (Anttila & Fogelholm 1999, 51). The 

width of the price range depends on various factors (Laitinen 1990, 90-91; Anttila & Fogel-
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holm 1999, 18-19) Figure 5 summarises the factors influencing a price range (Rope 1986). 

The factors will be discussed in the next section.

Product

Physical
product

Image
product

Under-priced

Over-priced

Commodity
Slightly
differentiated
product

Unique
product

small large

homogeneous heterogeneous
monopolycompetition competition

Pricing range = 
a result from 

у competition and 
customer 
valuations

Costs = 
lower limit

Figure 5: Pricing Range and its Formulation (Rope 1986,)

While accounting is mostly interested in the cost-based lower limit of the price range, mar

keting research focuses on the value-based upper limit. The concept of value is often purely 

defined. Often, value simply means total savings or satisfaction that a product or a service 

gives to consumers. For that usage, economists use either use value or the utility gained from 

the product. The most suitable concept for pricing purposes is called by economists exchange 

value and by marketers an economic value-to-the-consumer. In this paper, the term value re

fers to the economic value-to-the-customer. It is determined mostly by consumers’ alterna

tives. It is the price of the customer’s best alternative (called the reference value) plus the 

value of whatever differentiates the offering from the best alternative (called the differentia

tion value). Differentiation value can be either positive or negative. It is positive when the 

product has advantages compared to the best alternative and negative if it lacks some of the 

valued features of the best alternative. Value is also the maximum price that a fully informed 

buyer seeking the best value would pay. If the consumer, in practise, pays less than the value, 

a part of the value is left for the consumer as a consumer surplus. Figure 6 summarises the 

discussion about the value. (Nagle & Holden 2002, 74-76).
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Differentation Value is 
the value to the customer 
(both positive and nega
tive) of any differences 
between your offering 
and the reference prod
uct.

Total
j Economic Reference Value is the

Value cost (adjusted for differ
ences in units) of the 
competing product that 
the customer views as 
the best alternative for 
this one.

Figure 6: Economic Value Analysis (Source: Nagle & Holden 2002, 75)

Reference
Value

Negative
Differentation

Value
Positive ^

Differentation 
Value

Most consumers do not make purchase decisions as the value analysis would predict (Nagle 

& Holden 2002, 84). Another consumer-related measurement, price sensitivity, is more suit

able than value alone for pricing purposes. Price sensitivity can be defined as the highest price 

that a consumer would pay to buy the desired quantity of the product (Guiltinan 1987, 75). In 

addition to value, several other factors determine consumer’s price sensitivity for example 

perceived substitutes, switching costs, difficulty of comparison, size of expenditure, purchase 

situation etc. (Nagle and Holden 2002, 109-114). Economists use the term reservation price 

for similar purposes. The subjectively valued (behavioural) reference price is a related term 

to price sensitivity. The reference price is the price that the buyer considers to be reasonable 

or fair (Monroe 1973). The formulation of reference prices is influenced by the current prices 

of similar products, the recalled prices, which the buyer remembers from past exposures, and 

the context within which the price is offered. According to Lichtenstein and Bearden (1989, 

66), reservation and reference prices are highly correlated and the reservation prices are often 

higher than reference prices.

Price elasticity is a market-level parallel concept to price sensitivity that is measured at indi

vidual behavioural level. Price elasticity is the percentage change in product’s demand re

sulting from a percentage change in its price (Laitinen 1990, 26). It is also the coefficient of
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the demand curve that shows the demand of the product at various price levels. Price elas

ticity is generally negative, since price increases normally produce sales decreases, but for 

example luxury goods can have positive price elasticity (Laitinen 1990, 26). When the abso

lute value of price elasticity is small, price change does not much effect demand and the de

mand is called inelastic. When price elasticity is large (over one), the demand is called over

elastic (Anttila & Fogelholm 1999, 66-67).

Price cross-elasticity measures change in one product’s sales volume when a price of another 

product is changed. When an increase (decrease) in the price of one product results in an in

crease (decrease) of sales of the second product, the products are substitutes to each other. 

When a decrease (increase) in one product’s price causes the sales of another product to in

crease (decrease), the products are complements (Guiltinan et al. 1997, 234). In other words, 

complementary implies that the reservation price for one product is increased when the other 

product is purchased (Guiltinan 1987, 77). Oxenfeldt (1966) presents eight sources of com

plementary demand and categorised them into search economies, enhanced customer satis

faction, and improved total image.

3.2 Factors influencing Pricing

Several factors influence the selection of a pricing strategy. One model was already given in 

Figure 5. Pricing decisions should be connected to company’s strategic objectives (Oxenfeldt 

1982). Costs, customers and competition first define the pricing environment. After under

standing the environment, management is ready to set its strategic objectives. The strategic 

objectives are then translated into concrete goals, including goals for pricing and for other 

marketing mix elements. The goals are implemented with specific actions, called tactics, 

which also include individual pricing decisions. For example, if an objective would be to ex

pand the sales to students, and the pricing goal would be to increase the market share in that 

segment by 50 percent within the next two years, the tactics could be student discounts. This 

kind of approach is presented in Figure 7.
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Strategic objectives

Goals

Tactics

CompetitionCustomers

Price or price policy

Figure 7: Developing an Effective Pricing Strategy (Nagle & Holden 1995, 11)

In addition to the previous models, several other models and lists of factors influencing pric

ing have been presented. Hoffman et al. (2002, 1015) provide demand, cost, customer, com

petitive, profit, product, and legal consideration as factors influencing pricing. According to 

Guiltinan et al. (1997, 221), implementing a given market strategy with a price requires un

derstanding of demand conditions, competitors actions, costs, profitability consequences, and 

possible product-lines. Anttila and Fogelholm (1999, 52) state ten factors influencing market- 

based pricing: production costs, product line pricing, marketing costs and efforts, distribution 

costs, capacity utilisation objectives, marketing strategy, market conditions, product’s value 

from consumer’s point of view, competition, and legislation. Strecker, Reichert and Potte- 

baum (1976, 254; Ref. Laitinen 1990, 91) give another list of factors grouped into five 

groups: product, consumers, competition and market structure, distribution and other factors. 

The last group contains only one factor, i.e., the restrictions set by the government.

For the purpose of this study, the factors influencing pricing were grouped into five main 

categories: costs, competition, customers, strategic objectives and goals, and the marketing 

mix. In addition, demand was modelled separately to be a factor that depends both on cus

tomers and on the marketing mix. Legal issues were not seen critical from this research’s 

point of view, and they were excluded from the framework model. The basic framework
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model for pricing is shown in Figure 8. The elements in the framework model are explained 

next. To simplify the model, lines describing the relationships and interactions between the 

factors are not included in the model.

FACTORS INFLUENCING A PRICING DECISION

MARKET

DEMAND

cross elasticity

OTHER 
PRODUCTS

Figure 8: Factors Influencing a Pricing Decision

COSTS

CUSTOMERS

COMPETITION

COMPANY

STRATEGIC OBJECTIVES 
AND GOALS

MARKETING MIX 

PRODUCT

PRICE

PROMOTION

DISTRIBUTION

Costs mean all costs including for example production, marketing, and distribution costs. 

Costs impact pricing both directly and indirectly. First, costs determine directly the lower 

level of the price range. The relevant costs for determining the price floor are incremental and 

avoidable. Avoidable costs are the costs that either have not yet been incurred, or that can be 

reversed, while sunk costs are irreversible (Nagle & Holden 2002, 16-23). Incremental costs 

are the costs associated with the changes in pricing and sales. Avoidable and incremental 

costs can include both variable and fixed costs. Second, costs impact the selection of a pricing 

strategy indirectly through strategic objectives and the competitive structure. The cost struc

ture of a company limits the strategic objectives available to it. Furthermore, the cost struc

ture influences significantly the competitive structure in an industry. For example, if econo

mies of scale are present, companies might price aggressively to achieve the highest market 

share in the market.

Second, customer valuations together with competition determine the upper level of the price 

range. According to Myerson and Satterthwaite (1983), uncertainty about consumer valua-
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tions is the enemy of effective pricing and efficient transactions. However, efficient pricing 

requires deeper understanding of customer valuations than simple mediums or distributions of 

the valuations. Often, there are underlying variables that explain the variations in customer 

valuations. When these explaining variables are observable and can be used to segment the 

market, a company can significantly enhance its profits (Bakos & Brynjolfsson 1999, 1613). 

As earlier noted, price sensitivity is more suitable concept than value alone for pricing pur

poses. It could be as well argued that understanding of price sensitivities, their distribution, 

and the underlying variables behind the distribution are the key to efficient pricing strategies.

Third factor, competition limits company’s freedom in pricing. The most important charac

teristics of the competitive environment affecting pricing are the market structure, company’s 

and its competitors’ relative strengths and weaknesses, competitors’ reactivity and their mar

keting strategies (Strecker, Reicher & Pottebaum 1976, 254; Ref. Laitinen 1990, 91; Guilti- 

nan et al. 1997, 228-229). The far most important of these is the market structure. The less 

there are buyers and the more there are sellers, the less freedom there is in pricing. There are 

four basic market structures defined by the amount and size of participating companies, the 

product type, and entry barriers. The structures are perfect competition, monopolistic compe

tition, oligopoly and monopoly. The key characteristics of these markers are summarised in 

Table 3 (Laitinen 1990, 41). The relationship between pricing strategies and competitive en

vironment is also bi-directional. Pricing can change the market structure by forcing compa

nies out of the market, by changing the total industry profitability, or by modifying the indus

try value chains (Nagle & Holden 2002, 119; Bakos & Brynjolfsson 2000).

Number and size of 
companies

Product type Entry barriers

Perfect competition Large number of 
small companies

Commodity Free entry

Monopolistic com
petition

Large number of 
small companies

Differentiated
Products

Free entry

Oligopoly A few large compa
nies

Commodities or
differentiated prod
ucts

Free entry or barri
ers exists

Monopoly One company Unique No entry
Table 3: Competitive situations (Source: Laitinen 1990, 41)

From the three other marketing mix elements, a product is the most important factor influ

encing pricing. The type of the product, its quality and differentiation level, firm’s other
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products, and its lifecycle phase all affect pricing. Pricing differs for physical goods, for im

material goods, and for services, although some of the terms and strategies transfer from one 

context to the other (Grunenwald & Vernon 1988, 66). Second, product’s value reflects its 

quality and differentiation level. This is complicated by the fact that, consumers use the price 

itself as an indicator of product’s quality especially, when it is difficult to estimate the quality 

(Zeithelm 1984). Often, a company has more than just one product. Product-line pricing is the 

practice of pricing multiple versions of the same product or grouping similar products to

gether (Bearden et al. 1998; Ref. Hoffman et al. 2002, 1020). The first one refers to having 

substitutes and the second one in having complements in the company’s product line. Having 

product lines clearly increases the complexity of pricing. The possible existence of a product 

line is shown in the model by the cross elasticity box connected to other products. Finally, 

optimal pricing strategies change along product’s life cycle.

Because, the impact of strategic objectives, distribution, and promotion on pricing of infor

mation goods is not that different from pricing any other goods, they will not be discussed in 

detail here. Two things should still be noticed. First, as earlier mentioned, the marginal costs 

of digital distribution are near zero. Second, the price itself is an important promotional tool. 

In fact, price dealing or promotional pricing has become the most popular form of promotion 

for consumer goods (Nagle & Holden 2002, 267). Promotions take many forms: firms can use 

sales, coupons, rebates, and so on. All these techniques have one feature in common: they 

impose some inconvenience cost on the consumer. The coupons are worthwhile only if they 

are costly to consumer and, that way, help identifying and segmenting price-sensitive con

sumers (Shapiro & Varían 1999, 78-79).

3.3 Challenges in Pricing Information Goods

Information goods have several special characteristics that make their pricing especially 

challenging. These characteristics are collected in Figure 9. Regarding costs, information 

goods have high fixed costs compared to the almost zero marginal costs. Information goods 

have strong network externalities, i.e., other customers influence the perceived value of an 

information good. Due to network externalities, information goods have a special kind of a 

demand function called the inverse aggregate demand function. Furthermore, customer 

valuations for information goods vary widely, and involve high uncertainty. As earlier men

tioned, it is misleading to talk about information industries in general, because the market
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structures are widely different in different industries. Before accepting any general rules for 

pricing information goods, it is necessary to understand how the market structure impacts the 

selection of a pricing strategy. The literature also claims that because information markets 

exhibit very sharp economies of scale, the likely competitive outcome in these industries is a 

cost-based natural monopoly called also a winner-take-all situation. This is also not true for 

all information industries. Finally, the product type and its lifecycle impact the selection of an 

optimal pricing strategy.

CHALLENGES IN PRICING INFORMA TION GOODS

MARKET COMPANY

COSTS
• high realtive fixed costs
• zero marginal costs

CUSTOMERS
• high dispersion in 
price sensitivities
• high uncertainty in 
price sensitivities
• factors explaining 
the differences in 
price sensitivities
• network externalities

COMPETITION
• widely different market 
structures
• winner-take-all

STRATEGIC OBJECTIVES 
AND GOALS

cross elasticity

DEMAND
• inverse aggregate 
demand function

OTHER PRODUCTS

MARKETING MIX

PRODUCT
• level of differentiation 
(viewpoint vs.fact-based)
• short product life cycles
• high switching costs

PRICE

PROMOTION
• promotions do not 
identify price-sensitive 
segments

DISTRIBUTION

Figure 9: Challenges in Pricing Information Goods

Information goods have a cost structure where the production of the first copy involves huge 

sunk costs, but additional copies cost almost nothing to produce (Shy 2001, 5). Digital distri

bution reduces the distribution costs also near to zero. After the production of the first copy, 

the relevant costs for pricing, i.e., incremental and avoidable costs of digitally distributed in

formation goods are almost zero. As a result, the lower limit of the price range is also zero. 

This is the reason why cost-based strategies are not appropriate for information goods. The 

cost structure leads to substantial economies of scale: the more you produce, the lower your 

average costs are (Shapiro & Varían 1999, 21; Shy 2001, 54). The average cost of producing 

an information exceeds the marginal cost at every output level. As a result, there is no optimal 

production level for an information good producer. Rather a company can always increase its



31

profits by producing more. While in traditional industries, reducing average cost usually 

means focusing on the unit costs of production, in information goods, the key to reducing 

average cost is to increase sales volume.

The customer valuations of information goods seem to be characterised by high uncertainty. 

Valuations also vary widely between people (Shapiro & Varían 1999, 3). There is even a lack 

of consensus in the conceptualisation of the information value and its components (Lopes 

2002, 2). Lopes (2002, 4-10) synthesises from several sources a model where the components 

of the information value are expected benefits, attributes of the information good, and reputa

tion of the provider or the good itself. Already, this complexity partly explains the high un

certainty and high variations in customer valuations. In addition, the same information good 

may have different valuations at different times, for example a news story or a blockbuster 

movie (Bakos & Brynjolfsson 1999, 1622). The value of an information good is also highly 

dependent on the context (Martyn and Flowerdew 1983). For example, mobile devices reach 

consumers at the moment when their demand for a certain piece of information is at its high

est, which should also increase its perceived value (Dutta & Tomak 2003). What further 

complicates the valuation of information goods is that information is an experience good 

(John et al. 1999, 80; Shapiro and Varían 1999, 5). Like with services, consumers must expe

rience it before they can value it.

Efficient pricing requires identifying the underlying variables that have a remarkable impact 

on the valuation of goods, and that vary across consumers. These variables can then be used 

to segment the market. The information good literature mentions a few characteristics that 

could be useful for this purpose. The information good customers can be divided to heavy and 

light users (Jain et al. 1999; Danaher 2002, 130; Essegaier et al. 2002), to novice and expert 

users (Alba & Hutchinson 1987; Mitchell & Dacin 1996; Mittal & Kumar 1999; Jain & Kan

nan 2002; Lopes 2002), to business and non-business users (Bakos & Brynjolfsson 1999, 

1623), and to early and late adopters (Cabral et al. 1997; Saphiro & Varian 1999, 153). For 

example, expert users are better able to compare the benefits and the price of an product (Rao 

and Sieben 1992, 260-61), but they value more the same increase in quality than novice users 

(Lopes 2002, 17). Regarding the basic demographics, income is mentioned often (Shy 2001, 

57; Danaher 2002).
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Still, probably the far most important factor influencing customer valuations of information 

goods are network externalities. Network externalities mean that the number of other con

sumers impacts the value of a good or a service. The impact can be either negative (negative 

network externalities) or positive (positive network externalities). Many information indus

tries like the online service industry or the telecommunication industry are access industries, 

where consumers pay for the privilege of accessing firm’s facilities (Essegaier et al. 2002, 

139). When there is some kind of a capacity constrain in the facilities, a consumer exerts a 

negative externality on other consumers (Jain & Kannan 2002, 1127). For example, a large 

number of users cause congestion to Internet service. Positive network externalities are even 

more significant than negative network externalities for information goods. From now on, 

network externalities will refer to positive network externalities. Network externalities are 

also called demand-side economies of scales or the bandwagon effect (f.ex. John et al. 1999, 

81). Shy (2001, 17) gives the following definition for network externalities:

"Consumers ’preferences are said to exhibit network externalities if the utility of each 

consumer increases with an increase in the total number of consumers purchasing the 

same or a compatible brand. ”

Information goods typically have strong network externalities (Shapiro & Varían 1999, 183- 

184, Shy 2001, 3 & 16). There are two kinds of network externalities in information indus

tries: direct and indirect (Lee & O’Connor 2003, 243). Direct network externalities occur 

when the value of a good is directly an increasing function of the network’s size, i.e., the 

number of other users. Telecommunication and other communication services are the most 

obvious example of direct network externalities (Shy 2001, 101). The more there are people 

to communicate with, the more valuable the telephone is. Indirect network externalities occur 

due to the complementary nature of information goods. The phenomena, where the demand 

for hardware products are mediated by the supply of complementary information goods, is 

called an indirect network externalities (Gupta et al., 1999, 396; Lee & O’Connor 2003, 243). 

For example, digital TVs and PCs involve indirect network externalities.

Network externalities are especially important in new product industries. Lee and O’Connor 

(2003) show that the presence of network externalities changes totally the optimal pricing 

strategies for product’s launch phase. Also, indirect network externalities involve a difficult 

co-ordination problem, when, as normally, service providers and hardware manufacturers are
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independent companies (Gupta et al., 1999, 397). This co-ordination problem between hard

ware and information good producers is often called the chicken-and-egg problem. Due to 

that problem, both hardware manufacturers and information good producers tend to under

invest in market creation, because neither can fully capture the benefits of the growth of the 

market. For example, digital TV sets are not expected to find mass consumer acceptance 

until sufficient digital TV programming is available (Brinkley 1997, Ref. Gupta et al. 1999, 

403).

When the network externalities are present, the demand curve could look like Shy’s (2001, 

112) inverse aggregate demand function for telecommunication services. The curve is shown 

in Figure 10. The inverse aggregate demand function is upward sloping at small demand lev

els, because customers’ willingness to pay rises with the increasing number of other users 

faster them the price increase decreases the demand. In other words, the network externalities 

effect dominates the price effect. Once the network size reaches half the population, the 

negative price effect starts to dominate, and the inverse demand function becomes a conven

tional downward sloping aggregate demand function. One impacting variable is missing from 

Shy’s model: Earlier adopters usually have different valuations than late adopters. This could 

impact the shape of the demand curve. Also, budget constraints influence the demand of in

formation goods (Bakos & Brynjolfsson 1999, 1622). In practice, demands both for informa

tion goods (Jain & Karman 2002, 1129) and for telecommunication services (Danaher 2002, 

131-132) seems to be quite inelastic.
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Figure 10: The Demand for Telecommunication Services (Modified from: Shy 2001, 112)

The competitive environment in information industries varies widely. Therefore, one has to 

be very careful when generalising any pricing-related results from one industry to another. 

Scarce resources and intellectual property rights are the two most important factors explaining 

the different competitive outcomes in information industries. There are two kinds of scarce 

resources in the networks. In wireless networks like mobile networks or broadcasting net

works, the scarce resource is the radio spectrum (Shy 2001, 149). Authorities regulate the 

usage of radio spectrum and award licenses to companies needing it. As a result, mobile in

dustries and broadcasting industries have traditionally been oligopolistic. In fixed networks 

like telephone networks or cable TV networks, it is not optimal to duplicate the physical 

lines. As a result, cable TV and telephone companies have been natural monopolies (Shy 

2001, 7). Nowadays, regulators are trying to turn also these markets to oligopolistic by re

quiring natural monopolies to rent their capacity to possible entrants.

Internet constitutes an example of an almost perfect competition (Turban et al. 2002, 51-52). 

Internet is hard to regulate and no single company has a dominant role in it. Competition is 

very intense due to low entry barriers, global coverage, and low buyers’ search costs. In Inter

net, companies can try to utilise intellectual property rights (IPRs) and copyright protection to 

monopolise their content (Shapiro & Varían 1999, 183). The IPR-based protection is the main
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support for the monopoly assumption in many studies regarding information goods markets, 

for example Bakos and Brynjolfsson’s (1999), or Jain and Kannan’s (2002) studies.

The strong economies of scale and strong network externalities are claimed to make informa

tion markets tippy (Shapiro & Varían 1999, 175 & 188) or winner-take-all markets (Arthur 

1996; Bakos & Brynjolfsson 2000; Lee & O’Connor 2003, 244). This means that information 

markets are likely to tip in favour of one player, which would then enjoy the highest profit 

margins, because it can charge premium prices due to its largest network externalities, and 

because it has the lowest average costs due to its highest production level. This situation will 

not be permanent but it will require a major product advantage or additional market develop

ment to change the market structure (Leifer, O’Connor & Rice 2000). John et al. (1999, 60) 

use a metaphor of a series a race, where each is won by some firm. Shapiro and Varían (1999, 

24-29), and Shy (2001, 24-25) give also another sustainable structure for information mar

kets: One, where there are a number of firms producing the same kind of information, but 

with different varieties. Regarding digitally distributed goods, these results apply best to the 

competitive Internet market. Other markets are likely to stay oligopolistic or natural monopo

lies. In oligopolistic markets, prices seem to fairly stable, although oligopolistic markets are 

also most vulnerable to price wars (Laitinen 1990, 43-44).

Regarding product differentiation, Lopes (2002, 12-13) provides an interesting division of 

information goods into viewpoint-based and fact-based goods. Viewpoint-based information 

is information that is generated from a unique source and composed of opinions, reviews, and 

creative manifestations. For example, films and music are viewpoint-based information. For 

the valuation of viewpoint-based goods, reputation, names of participants, and brands play a 

fundament role (Lopes 2002, 13). Fact-based information is more commodity-like informa

tion obtained from databases and records of transactions, where the addition of human inter

ference to the content is relatively small. For example, stock and news are fact-based. When 

the reliability of the fact-based information providers is high, consumers will consider infor

mation good providers as direct competitors offering equivalent products. This will drive the 

competition towards price. For example, Kephart et al. (1998) demonstrated that news serv

ices easily end up with a price war leading to zero profits. Generally, it can be expected that 

the reservation prices for viewpoint-based information goods will be higher than for fact- 

based information goods (Lopes 2002, 14).
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Bhargava and Sundaresan (2002) claim that quality uncertainty is especially relevant to digital 

goods because many dimensions of the quality like download speed, functionality, computa

tional performance, resolution, and customisation are not realised until delivery and perhaps 

consumption. Also, digital distribution can further increase quality uncertainty, because the 

channel is often provided by several companies, which may or may not include the actual 

service provider. Clearly, this discussion refers more to the technical quality uncertainty, 

which is relevant, for example, in the Internet, but not relevant, for example, in TV networks. 

Quality uncertainty together with the intangible nature of information goods might indicate 

that price could be a significant cue of the quality during the repurchase as it is in services 

(Hoffman et al. 2002, 1018). On the other hand, Hoffman et al. (2002, 1018) suggest that 

price is more likely to be used as a cue to quality when a) a price is the primary differential 

information available, 2) alternatives are heterogeneous, and 3) comparative price differences 

are relatively large. Only the first seems to be true for information goods in general. For ex

ample, fact-based information is by their nature homogeneous and price differences are small. 

Despite that a little can be said for sure about the role of quality uncertainty in pricing infor

mation goods, it does not exclude the uncertainty in customer valuation induced by other 

factors.

Due to flexibility and the complementary nature of information goods, product-line issues 

have a very important role in pricing information goods. Regarding product life cycles, in

formation goods tend to have very short life cycles. The final issue regarding products are 

switching costs, which are closely related to indirect network externalities. Due to comple

mentary nature, information goods often involve very high switching costs. Switching costs 

refer to the costs that arise when a consumer wants to switch a supplier or a technology. Ac

cording to Shy (2001, 5) switching costs affect price competition in two opposing ways. First, 

if consumers are already locked-in, firms may raise prices knowing that the consumers will 

not switch unless the price difference exceeds the switching cost. Second, if consumers are 

not locked-in, firms will compete intensively with the price and other 4P elements.

The final note about the challenges in pricing information goods is that promotions are not 

very useful in information industries. Information technology lowers buyers’ search costs 

significantly, and makes it easy to find the lowest price. Promotions in information industries 

do not impose inconvenience to customers, and, therefore, they do not cause the price- 

sensitive consumers to identify themselves. (Shapiro & Varían 1999, 78-79). On the other



37

hand, promotions are very useful in distributing samples, because no additional costs are im

posed (Shapiro & Varían 1999, 22).

3.4 Value-Based Pricing

Value-based pricing is one of the three main pricing strategies: Cost-based pricing, competi

tive pricing, and value-based pricing. In value-based pricing or demand-based pricing, the 

price is set to correspond the value that the selected target customers place to the product 

(Knox & Maklan 1998). The goal of the value-based pricing is to capture a substantial share 

of the value created back to company (Nagle & Holden 2002, 7). In general, value-based 

pricing is a wide range of methods and concepts. Compared to cost-based pricing and com

petitive pricing, terminology and classification are not that well established. Value-based 

pricing seems to be very appropriate strategy for digitally distributed information goods 

where cost-based strategies cannot utilised (Shapiro & Varían 1999, 5; Shy 2001, 3).

Different customers value products differently, and are willing to pay different prices for the 

same product. In theory, a company could maximise its profits by charging each consumer the 

value he is willing to pay, and by then increasing the production until the last price does not 

exceed the marginal cost of an additional unit. In practice, companies often assign different 

prices to different customer segments. The practice of selling the same or slightly modified 

product for different prices to different customers or customer segments is called differential 

pricing, price discrimination, or segmented pricing (Nagle & Holden 2002, 227; Anttila & 

Fogelhom 1999, 70; Shapiro & Varían 1999, 39). The mobile TV is a totally new innovation. 

The two most well known new product pricing strategies, i.e., skimming and penetration 

pricing are also value-based pricing methods.

3.4.1 Differential Pricing

In differential pricing, the same or slightly modified product is sold to different customers or 

customer segments for different prices. Price discrimination is used either as a synonym for 

differential pricing or only for illegal cases of differential pricing. Nagle and Holden (2002, 

227) use the term segmented pricing. A.C.Pigou (1920) presented a classification for differ

ential pricing that is still in use as early as 1920. He wrote about first-degree, second-degree 

and third-degree price discrimination. Shapiro and Varían (1999, 39) use terms personalised
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pricing, versioning and group pricing for the same classes. Figure 11 shows a grouping of 

various differential pricing methods. Discounts are also a part of differential pricing. Many of 

the discounts are group-based, while some others like quantity-based discounts can be 

thought to be a part of the personal pricing.

Bundling

Differential Pricing 
(Price Discrimination)

Personalised Pricing 
(1st Degree Price 
Discrimination)

Versioning 
(2nd Degree Price 

Discrimination)

Group Pricing 
(3rd Degree Price 
Discrimination)

Figure 11: Methods of Differential Pricing

Differential pricing is applicable when it helps to acquire new customers without diminishing 

the demand among existing customers, when the company has excess capacity or resources, 

when the company needs to balance its demand and supply, or when costs of serving different 

customers vary (Anttila & Fogelholm 1999, 70-71; Hoffman et al. 2002, 1017). It seems to be 

especially suitable for industries that have high fixed costs (Nagle & Holden 2002, 249). In 

practice, price differentiation can be very difficult. It requires that the seller can identity seg

ments, identify their valuations, and prevent customers from buying goods at prices meant for 

others. Also, some practices are illegal, and distributors can sometimes undermine price dif

ferentiation (Nagle & Holden 2002, 250; Anttila & Fogelholm 1999, 70).

In first-degree price discrimination or personalised pricing, a company will virtually charge 

from every customer a different price. Also, the term customised pricing is used (Chen & Iyer 

2002, 197). Customer relationship management (CRM) systems and new flexible payment 

and billing methods have increased the interest in customised pricing. The latter are especially
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important in information goods. Information good providers hope to achieve almost perfect 

price discrimination with these new tools. As a few examples of this technical development, 

micro payments enable sales of very small units of information, a huge number of new on

line payment methods has been conceptualised over the last years, and enhanced billing sys

tems help companies to develop more and more detailed rate plans (Bakos & Brynjolfsson 

1999, 1613, Dutta & Tomak 2003, Zehle 2001). Technically, perfect price discrimination 

starts to be possible.

Many companies like direct marketing firms, retailers, and banks utilise nowadays CRM sys

tems to customise their prices and promotional effects. Chen and Iyer (2002, 197-208) call 

this ability consumer addressability. In their study, they claim that it is not always desirable 

for firms to increase customer addressability, although the costs of doing so are declining. In 

fact, they say that, in some situations, the profits can even go down. They provide the long

distance telephone services as an example. When competitors also utilise customer address

ability, consumers are homogeneous in their needs, and the marginal costs of consumer ad

dressability are low, firms are likely to face a destructive price war. On the other hand, when 

customers are heterogeneous and the marginal costs of addressability are high, companies are 

likely to choose lower levels of addressability, and avoid price competition. Chen and Iyer 

propose that firms should differentiate themselves by their choices of addressability.

In the second-degree price discrimination or versioning, a company offers a product line, and 

lets users to choose the most appropriate version for them (Shapiro & Varían 1999, 39). Bun

dling is one form of differential pricing or, more precisely, one form of versioning (Nagle and 

Holden 2002, 244; Shapiro and Varían 1999, 73). While personalised pricing requires flexible 

prices, in versioning, the key requirement is a flexible product. Information goods are very 

flexible, and the second-degree price discrimination is also a widely used practice in infor

mation industries. A company offers a menu of different versions of the product to its cus

tomers. Customers select themselves the most appropriate version, and, thereby, reveal their 

valuation. The versions should be tailored to the needs of different segments using dimen

sions that most effectively sort the customers according to their valuations and willingness-to- 

pay. Shapiro and Varían (1999, 53-63) provide several product dimensions for versioning 

information goods. These methods are summarised in Table 4. (Shapiro & Varían 1999, 53- 

84; Shy 2001, 70-73 & 182-184)
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Product Dimension Likely Users/Uses
Delay Patient/impatient users
User interface Casual/experienced users
Convenience Business/home users
Image resolution Newsletter/glossy uses
Speed of operation Student/professional users
Format On-screen/printed uses
Capability General/specific uses
Features Occasional/frequent users
Comprehensiveness Lay/professional users
Annoyance High-time-value/Low-time-value users
Support Casual/intensive users

Table 4: Product Dimensions Susceptible to Versioning and Their Likely Users/Uses (Modi

fied from Shapiro 1999, 62)

In contrary to physical goods, the high-quality version of an information good is often devel

oped first, and the lower quality versions for low-willingness-to-pay customers are developed 

by degrading the high-end product. In information goods, producing the low-end version of

ten induces additional costs. The company also has to make sure that the quality adjustment 

cannot be undone. Due to extreme aversion, three versions are often the right amount of ver

sions (Simonson & Tversky 1992). Too many versions increase costs and create customer 

confusion. The value-subtracted versions can also be used instead of pure penetration pricing 

to establish an installed base of customers.

Unlike versioning and customised pricing, third-degree price discrimination or group pricing 

does require neither price nor product flexibility. It requires an ability to segment the market, 

and price discriminate the segments. In group pricing, the pricing is based on some group 

identity. Many of the same group pricing methods that are used in physical goods can also be 

utilised for information goods. For example, student discounts are widely used in software 

pricing. Group pricing requires segmentation. Segmentation can also increase the efficiency 

of other value-based pricing methods. Consumer markets can be segmented for example 

based on their characteristics, use situation, needs, preferences, and purchase behaviour (Cra

vens 1997, 128-133). Whatever the basis for the segmentation is, a company should develop 

own marketing and pricing strategy for each of the served segments. It must also be able to 

keep the segments separate and charge different prices based on observable characteristics. 

Segmentation is not always the most appropriate strategy. For new products with strong net-
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work externalities, mass targeting is a better launch strategy than niche targeting with heavy 

segmentation (Lee & O’Connor 2003, 250).

One thing, which varies usually across segments, is price sensitivity (Anttila & Fogelholm 

1999, 70; Guiltinan et al. 1999, 222-223; Shapiro & Varian 1999, 44). Segmentation based on 

price-sensitivity is called price segmentation (Nagle & Holden 2002, 105). Price segmenta

tion reveals more differences among customers than a simple distinction between price- 

sensitive and quality-sensitive segments. The factors influencing price sensitivity can be di

vided into those that affect the perceived value of a product’s differentiation and those that 

affect the perceived pain of its cost. Professor Richard Harmer from Boston University has 

presented in 1998 a price segmentation model that is shown in Figure 12.

Price Value
Buyers Buyers'

Convenience Relationship
..-'buyers Buyers

Low High
Value of Differentiation

Figure 12: Adapted Model from Harmer's Price-Segmentation Model (Nagle & Holden 2002, 

106)

Harmer’s model contains four macro-level price segments: price segment, loyal segment, 

value segment, and convenience segment. For example, consumers in the price segment seek 

to buy at the lowest price consistent with some minimum level of acceptable quality. Sai- 

ramesh and Kephart (2000) have studied the impact of different price segments on price wars 

in information markets. They studied a market where two or more sellers compete to provide 

an information good differentiated with the quality level. They not very surprising result is
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that, in a population of price-sensitive buyers, most pricing strategies lead to cyclical price 

wars, while, in a population of quality-sensitive buyers, there seems to be a price equilibrium.

There is one group pricing method that does not necessary require segmentation, i.e., sharing 

or site licenses. In sharing, a group of users is allowed to share an information good. Earlier 

examples of sharing are libraries and video rentals. Sharing like site licenses has long been a 

common practice in B2B information markets, but similar approaches are coming to B2C 

markets (IBC 2002). From customer’s point of view, the reasons for accepting sharing are 

convenience, network externalities, decreased transaction costs, and quantity discounts. From 

company’s point of view, the reasons are decrease in buyer valuation diversity, a faster 

growth of installed base, increased lock-in, and decreased transaction costs (Shapiro and 

Varían 1999, 44-48). Bakos et al. (1998) have analysed sharing of information goods. Ear

lier analyses of sharing have focused on comparing consumers’ marginal costs of sharing and 

sellers’ marginal costs of producing. In digitally distributed information goods, both costs 

approach zero. Bakos et al. (1998) report two factors that determine seller’s profit in sharing: 

an aggregation effect and a team diversity effect. The profitability of sharing depends on how 

much the demand aggregation decreases buyer diversity compared to the heterogeneity in 

team sizes that increases diversity. A company should try to influence team sizes and their 

formulation. Often, natural sharing patterns enhance profitability, for example high-valuing 

consumers tend to be less willing to share.

3.4.2 New Product Pricing

Pricing strategies that are based purely on the relationship between price and value, are called 

with a common name, value pricing (Nagle & Holden 1995, 153). This relationship and re

lated pricing strategies are shown in the figure 13:
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Figure 13: Nagle and Holden (1995, 153): Relationship Between Price and Economic Value.

In neutral pricing, the price is in the range that most consumers see to match the value. Neu

tral pricing minimises the role of the price as a marketing tool, and the competition will be 

based on other factors than the price. Neutral pricing is common in markets where customers 

are value-sensitive, precluding skimming, competitors are volume-sensitive, precluding 

penetration, or when the company wants to maintain a coherent product line strategy (Nagle 

& Holden 2002, 174). When market matures and competition increases, more and more com

panies select neutral pricing strategy. Probably this is why the other two value pricing meth

ods, i.e., skimming and penetration pricing are in literature often mentioned as new product 

pricing strategies although they do exist also in many mature markets.

In skimming or skim pricing, the price is set on purpose higher than the economic value of 

most customers (Dean 1951). The main idea is to capture high margins at the expense of sales 

volume. The strategy is viable only when the profit from selling to price-insensitive segments 

exceeds that from selling to a larger market with a lower margin. Penetration pricing involves 

setting a price low compared to the economic value to attract and hold a large base of cus

tomer (Grunenwald & Vernon 1988, 66-67; Tellis 1986, 151-152). It is used to achieve larger 

market shares in the expense of profit margins. A product that is priced based on the penetra

tion strategy does not need to be cheap. It is simply priced below the economic value that
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most customers place on it. Tellis (1986, 151-152) discusses penetration pricing under com

petitive pricing strategies, but, because the idea of penetration pricing is based on value, it 

better fits the category of value-based pricing.

There are supporting arguments both for using skimming and for using penetration pricing for 

information goods. On one hand, high unit-one costs, high uncertainty, and short product life 

cycles support skimming. On other hand, when standard wars and network externalities are 

present, penetration pricing is strongly recommended (Cabral et al. 1997, 199-214; Lee & 

O’Connor 2003, 248-249). As earlier noted, in the presence of indirect network externalities, 

service providers and hardware manufacturers are independent companies, which complicates 

the usage of penetration pricing (Gupta et al. 1999, 397). Cabral et al. (1997, 199-214) ana

lyse the role of lead users in selecting skimming or penetration strategy for certain types of 

information goods. They define lead users as consumers whose decision to purchase the good 

has an effect on the payoff to other buyers or on the prices. The products in their study are 

durable information goods with long product life cycles, and there are risks in applying the 

results to other information goods. However, it makes sense, that the share of lead users, the 

difference between the valuations of lead users and other users, and the probability of the 

adoption by the lead users affects the selection of either penetration or skimming. To summa

rise, there is no general rule for automatically selecting either skimming and penetration for 

all new information goods. The selection depends on network externalities, the length of 

product life cycles, and the role of lead users.
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4 PRICE BUNDLING OF INFORMATION GOODS

Bundling is the practice of selling two or more products and / or services in a single package 

(Guiltinan 1987, 74). Bundling is a value-based pricing method. It is one form of differential 

pricing or more precisely one form of versioning (Shapiro & Varían 1999, 73). The basic 

economic rationale behind bundling is the transfer of consumer surplus from one product to 

another (Guiltinan 1987, 76), but there are several other advantages possibly gained from 

bundling as will be seen in the next section.

Price bundling can basically be applied to any two or more products or services. It is applica

ble to physical products (Porter 1998; Eppen et al. 1991), immaterial goods (Bakos & Bryn- 

jolfsson 1999, 2000; John et al. 1999), services (Guiltinan 1987; Hoffman et al. 2002), or any 

combinations of these three. Price bundling can be applied to complements, substitutes, or 

products whose demands are independent. However, none of the bundling theories, advan

tages, and risks can be extended to another type of a product without a special consideration. 

For example, cross-elasticity affects the selection of a bundling method (Guiltinan 1987), or, 

according to empirical evidence, the same goods in immaterial form are bundled much more 

often than their physical counterparts (Bakos & Brynjolfsson 1999, 1626). For example, 

movies in videocassettes typically have each a distinct price, while bundled monthly rates are 

much more common for broadcasted movies than the pay-per-view pricing schemes.

This chapter explains first what advantages and risks are involved in bundling especially in 

the context of information goods. Then, the most common bundling methods and the factors 

influencing the selection of the method are explained. One critical decision regarding the 

method is how to distribute the profit margin among the bundled goods. The efficiency of 

bundling can be enhanced with segmentation and group pricing.

4.1 Advantages and Risks of Price Bundling

The framework model for pricing presented earlier provides a useful structure for analysing 

the advantages and risks of bundling. Price bundling brings many advantages. First, it can 

lower both average and fixed costs. Second, it can increase demand, and reduce variations 

and uncertainty in it. In the presence of network externalities, bundling fastens penetration. 

Bundling can also increase loyalty among existing consumers. Third, bundling can be used to
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differentiate the product offering. In fact, Eppen et al. (1991, 7) claim that price bundles 

should rather be treated as new products than as marketing gimmicks. Fourth, the possibility 

to utilise existing distribution and marketing facilities shortens time to market and makes it 

less risky. Finally, bundling can change the competitive structure of a company. Price bun

dling involves also a few risks. They will be discussed at the end of this section. Figure 14 

summarises the advantages and risks of price bundling.

CHALLENGES IN PRICING INFORMA TION GOODS

MARKET COMPANY

COSTS
+ lower average costs 
+ lower fixed costs

CUSTOMERS 
+ reduced dispersion in 
price sensitivities 
+ reduced uncertainty in 
price sensitivities 
+ increased loyalty 
+ faster penetration

COMPETITION 
+ changed competitive 
structure 
- theat of focused 
specialist

STRATEGIC OBJECTIVES 
AND GOALS

MARKETING MIX

cross elasticity

DEMAND
+ increased demand 
- cannibalisation

OTHER PRODUCTS
- lack of knowledge in 
complements

PRODUCT
+ differentation 
+ shorter time-to-market 
- erosion of the advantages 
with maturing

PROMOTION

DISTRIBUTION

PRICE

Figure 14: Advantages and Risks of Price Bundling

Bundling reveals major cost advantages when fixed costs are high compared to marginal 

costs, when fixed costs can be shared with the bundled products, when demand fluctuates, or 

when items have high set-up costs. Marginal costs have an especially critical role. Bundling a 

larger number of goods becomes quickly unprofitable for goods with substantial marginal 

costs (Bakos and Brynjolfsson 1999, 1617). Bundling reduces both average and fixed costs. 

Average costs are reduced by the increased demand and shared fixed costs. Bundling in

creases demand as will be shown later, and, thereby, directly the amount of goods that will 

share the fixed costs. Even without a demand increase, many fixed costs like marketing, sell

ing, and distribution costs can be shared by the products included in the bundle. In fact, the 

whole idea of versioning and the platform product strategy, where one core design (fixed 

costs) is used to offer several low-incremental-cost variants of the product to different seg
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ments, is based on this possibility to share fixed costs (Tellis 1985, 155-156; John et al. 1999, 

85). Dominance of unit-one costs always favours platform designs (John et al. 1999, 86).

Bundling can also directly reduce fixed costs by helping in planning and by increasing the 

efficiency for company’s operations. A company can better plan and target the usage of its 

capacity and personnel, because bundling reduces variations in demand and increases predict

ability (Porter 1985, 74; Bakos & Brynjolfsson 1999, 1613). Bundling can also simplify com

pany’s product lines and, thereby, increase the efficiency in production especially when prod

uct’s set-up costs are high. For example, Chrysler used to offer a basic package and a set of 

options for its car models. Chrysler changed this practice to a provision of 42 pre-configured 

auto packages. By this change, Chrysler could its reduce production costs remarkably, be

cause the production runs could be longer, and also the quality was enhanced (Eppen et al. 

1991,7-8).

Regarding customers and demand, bundling increases loyalty, decreases price sensitivity, 

increases demand, and reduces variation and uncertainty in it. The demand-related advantages 

are especially significant for information goods. Bundling increases loyalty, because it raises 

switching costs, and lowers consumer’s transaction costs. In addition, there seems to be also 

purely psychological reasons behind the loyalty increase (Eppen et al. 1991, 10). According to 

studies, a consumer loyalty increases significantly when a consumer buys two or more prod

ucts from the same institution (Eppen et al. 1991, 10; Guiltinan 1997, 179). Bundling also 

decreases price sensitivity and increases the purchase likelihood (Soman & Gourville 2001, 

30). Bundling requires that consumers differ in their valuations (Shy 2001, 184). Especially 

when more than two products are involved, the larger the dispersion and the higher the un

certainty in customer valuations, the bigger the gains are from bundling (Shapiro & Varían 

1999, 75). The dispersion in valuation could be one of the main reasons why price bundling 

seems so suitable for services and immaterial goods.

Hypothesis 1 (Hj): Bundling decreases price sensitivity.

Hypothesis 2 (H2): Bundling increases demand measured by purchase likelihood.

Hypothesis 3 (H3): Bundling reduces the dispersion of consumer valuations.
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Even, when a company does not gain any other advantages from bundling, bundling can in

crease demand and profits. The three reasons behind the increase are: 1) a possibility to trans

fer the consumer surplus from one product to another product, 2) complementary relationship 

between products in some cases, and 3) company’s ability to optimise the price of the whole 

bundle instead of individual products. In Appendix B, two examples are given showing how 

the surplus transfer increases demand. Profits are further increased for complements, because, 

in complements, purchasing one product increases the reservation price for the other product 

(Guiltinan 1987, 76). The third reason for the demand increase is the possibility to optimise 

the price of the whole bundle and, thereby, increase the demand. In general, a company can 

better plan its pricing policies. It can direct the consumption towards the products with higher 

margins and plan its discount policies better (Eppen et al. 1991, 8-9). In contrast to third- 

degree price discrimination, bundling operates on a “one-size-fits-all” principle, and, thereby, 

also reducing the required number of different prices. With bundling, the seller does not have 

to enforce any resale restrictions, as it has to do in third-degree price discrimination.

For information goods, the demand-related gains from bundling are most significant. Infor

mation has always been sold in bundles due to the considerable variation in users’ willing-to- 

pay. For example, magazines are bundles of articles, and subscriptions are bundles of maga

zines. Although other reasons to bundle like economies of scale in printing, binding, ship

ping, and marketing might vanish with digitalisation, it still pays to sell information bundles 

(Chuang & Sirbu 1997). Bakos and Brynjolfsson (1999) write about a multiproduct monopo

list bundling a large number of information goods. They argue that, under a wide variety of 

conditions, bundling any number of goods with zero marginal costs increases the seller’s 

profits. The basic rationale is the law of large numbers, which makes it easier to predict con

sumers’ valuations. Consumer’s valuation for a collection of goods has a probability distribu

tion with a lower variance per goods compared to the valuation for individual goods. The 

larger the number of goods bundled, the greater the reduction in the variance. The reduction 

in buyer diversity, then, helps sellers extract higher profits (Schlamensee 1984). The diversity 

reducing power of bundling depends on the actual distribution of consumer valuations. Bakos 

and Brynjolfsson’s (1999) results apply to goods with zero marginal costs, free disposal, and 

independent consumer valuations. The results apply also to complements and substitutes, and 

goods with budget constraints. In fact, monetary and time constraints make the average vari-
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anee of valuations to decline more rapidly. On the contrary, their results do not extend to 

most physical goods due to marginal costs.

There are two major advantages from bundling related to the product. First, bundling in

creases possibilities to differentiate the product. There are more possibilities simply because 

there are more products and features, but there are also possibilities that are not available to 

producers of individual products (Porter 1985, 427). For example, a bundler can offer one 

service point. With bundling, a company can enhance customer satisfaction by selecting 

products, that function best together, and by optimising the functionality of the whole system 

instead of its parts. A company can use price bundling for teaching its customers to value the 

product (Eppen et al. 1991, 11). Secondly, bundling can significantly reduce product’s time- 

to-market, because a company can utilise its established branding, markets and distribution 

channels created for another product. For example, a car radio bundled with a car could 

penetrate much faster than the same radios sold separately.

Finally, price bundling can change the whole competitive structure of the industry. It can af

fect all main factors of company’s competitive environment: current competitors, substitutes, 

thread of new entrants, and negotiation power over its suppliers and customers (Porter 1985, 

16-24). The competitive environment is changed, because the product is now the bundle. For 

example, a system provider competes more against other system integrators, and not against 

specialists providing parts of the system. According to Porter (1985, 429) the competition 

between companies providing bundled products seems to be more stable and milder than 

between the specialists, because the competitive situation is easier to understand. On the other 

hand, Bakos and Brynjolfsson (2000) claim that, in information goods, price bundling can 

create “winner-take-all” -situations. Probably, they are writing of totally different types of 

industries. On the other hand, both agree that price bundling can raise entry barriers (Porter 

1985, 428-429; Bakos & Brynjolfsson 2000, 63).

Bakos and Brynjolfsson’s (2000) results are especially interesting, because they are writing 

about how the bundling of a large number of information goods affects competition. They 

find three main results. First, a larger bundler is in a stronger position towards its suppliers 

than its smaller competitors when competing for exclusive rights to an additional good. Be

cause a larger bundler can potentially capture a larger share of profits in markets, it will al

ways be willing to spend more to purchase or develop a new good to be added to its bundle.
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Second, as earlier stated, bundling increases entry barriers also in information markets. It dis

courages entry in the bundler’s markets even when the entrant would have a superior cost 

structure or quality. Thirdly, by simply adding an information good to an existing bundle, a 

bundler may be able to profitable enter a new market, capture most of the market share, and 

even drive the incumbent out of business. As a result, the larger bundler tends to grow larger 

relative to other firms, unless there are some offsetting diseconomies. Outcomes become even 

stronger if the goods bundled are complements. As an example of this kind of development, 

Bakos and Brynjolfsson (2000) provide Microsoft Office and its font packages, which were 

earlier sold separately.

Price bundling involves four main risks: cannibalisation, an erosion of bundling advantages 

when industry matures, a lack of knowledge in complements, and a thread of a strong focused 

specialist. All these are especially risky when bundling is used unconsciously simply, because 

it has been an established practice in the industry. First, bundling can reduce profits due to 

cannibalisation (Guiltinan 1987, 82). When discounts are used, cannibalisation comes from 

reduced margins among customers who would have bought both products anyway. When the 

products are sold only bundled, losses come from customers, who are not willing to purchase 

the bundle, though they would have bought one of products without bundling. Guiltinan pro

vides rules how to minimise cannibalisation effects. Second, when an industry or a product 

matures, advantages behind price bundling often seem to erode (Eppen et al. 1991, 9&11; 

John et al. 1999, 81). Industry’s growth rate slows down, products and interfaces become 

more standardised, and customers become more price-sensitive. Customers also learn to build 

their own bundles (Eppen et al. 1991, 11). Further, large and powerful buyers make charging 

higher margins for bundles more difficult. In general, a company needs to actively follow the 

market changes that could erode its original basis for price bundling, and unbundle if needed.

Third, price bundling should not be used unless the company has enough knowledge and 

competitive advantages in producing all of the products in the bundle (Tellis 1986, 157). In 

addition, when bundling is based on the complementary relationship between the products, 

the connection between the products should be strong enough, and there needs to be signifi

cant entry barriers in the complementary industry. Otherwise, the high margin for comple

ments will encourage the entry of manufacturers specialising to complements (Tellis 1986, 

157). A focused specialist has also its competitive advantages. It can optimise its value chain, 

and it has less co-ordination costs. It can also achieve the same economies of scale as the
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bundler by sharing its production lines with another company. In many industries, there are 

specialists focused on a few services that they then offer for many different products and for 

many different manufacturers (Lele 1985, 63). When the size of the total market increases, 

customer segments for specialists start to large enough to be profitable. Large enough spe

cialists can then enter bundler’s market by expanding their own skills or by forming joint 

ventures with other specialists.

4.2 Methods of Price Bundling

There are two basic methods of bundling: pure bundling and mixed bundling. In pure bun

dling, products or services are available only in the bundled form. The price of the bundle can 

be set higher, lower or equal to the sum of the prices of the parts. In mixed bundling, a con

sumer can either purchase the bundle or any of the included products individually. Further, 

there are two modes of mixed bundling: mixed-leader bundling and mixed-joint bundling. In 

mixed-joint bundling, the price for the bundle is lower than its parts purchased separately. In 

mixed-leader bundling, a customer can purchase another product at discounted rate when he 

has bought another product at a regular price. For information goods, a major share of the 

bundling literature discusses two-part pricing, which is one form of mixed bundling. De

mands, demand elasticity, and reservation prices for the products and their cross-elasticity 

influence the selection of an optimal bundling method. (Guiltinan 1987). The selection of the 

bundling mode significantly affects the efficiency of bundling. While the advantages and risks 

are largely shared by the two methods, they are applicable for very different situations. In 

mixed bundling, the bundler needs also to decide how to distribute the profit margin among 

the bundled products. This decision has a significant impact on the profitability.

The terminology used for price bundling varies a lot, especially, in the older pricing literature. 

Mixed-leader bundling has been discussed under terms captive product pricing (Kotler 1994, 

513; Tellis 1986, 156), cross subsidisation (Porter 1985, 436), and in the context of pricing 

complementary products (Nagle & Holden 2002, 256). Loss leadership (Porter 1985, 437; 

Tellis 1986, 156; Nagle&Holden 2002, 257) is one type of the mixed-leader method. Porter 

(1985, 425), Tellis (1986, 155), and Anttila and Fogelholm (1999, 71) use the term bundling 

for pure bundling. Also, terms tying, pure tying, and tie-in-sales are used for pure bundling 

(Guiltinan 1987, 74; Shapiro & Varían 1999, 73; Shy 2001, 149). Here, tie-in-sales will refer 

to a practise where along with the purchase, a buyer contractually agrees to purchase another
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product later. The first product is typically sold at a very low price while the tied product is 

priced at a premium. In many countries, legislation prohibits tie-in practices.

In pure bundling, products are offered only in the package. It is not possible to purchase the 

goods separately. Pure bundling is applicable only in relatively rare cases where the company 

holds monopoly power over at least one of the component in the bundle (Guiltinan 1987, 76). 

In the studies regarding pure bundling, a monopoly position is usually assumed. These studies 

show that the profitability of pure bundling depends on the correlation between product 

valuations, marginal costs, and the number of products included. According to Schlamensee 

(1984), pure bundling can increase profits if the valuations of two goods are negatively cor

related, or even if they are independent or positively but not perfectly correlated. Salinger 

(1995, 85) shows that profitability of bundling depends further on profit margins, and whether 

cost reduction can be achieved or not.

Most applicable pure bundling is when a large number of goods needs to be bundled. When 

the number of goods is increased, applying mixed bundling gets quickly too complicated due 

to interactions among sub-bundles and due to large number of decision variables (Hanson and 

Martin 1990, 166; McAdams 1997, Ref. Bakos & Brynjolfsson 1999, 1615). In fact, Bakos 

and Brynjolfsson (1999, 1618) show that, for a large number of goods, with very low mar

ginal costs, pure bundling captures nearly the entire value created, so mixed bundling cannot 

do substantially better. Their results hold under different cross-elasticity conditions, in the 

presence of budget constrains, and even when the company does not have a monopoly posi

tion. This agrees with the fact that flat rates are a common practice in information goods. The 

key rationale behind bundling a large number of items is that it reduces the dispersion in 

customers’ willingness to pay (Shapiro & Varían 1999, 75; Bakos & Brynjolfsson 1999).

Mixed bundling has two forms. In mixed leader bundling, the price of the leader product is 

discounted if the second product is purchased. In mixed joint bundling, two or more products 

are offered for a single price, but they can also be purchased separately (Guiltinan et al. 1999, 

237). As Guiltinan (1987, 76) wrote mixed bundling applies to a wider range of cases than 

pure bundling. In fact, at least for monopolies, mixed bundling of two goods is always more 

profitable than unbundled sales when consumer valuations are independent (McAfee et al. 

1989, 377). Also, the presence of marginal costs or correlated demands makes mixed bun

dling substantially more profitable than pure bundling (Bakos & Brynjolfsson 1999, 1618).
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As earlier mentioned, the problem with mixed bundling is that price setting for mixed bun

dling of many goods is a complicated NP-complete problem (Hanson & Martin 1990, 156). 

The results of studies with two goods do not even generalise to three goods (Bakos & Bryn- 

jolfsson 1999, 1615). For two goods, mixed bundling is a widely utilised practice with a well- 

established theory.

Guiltinan (1987) provides a framework for analysing conditions under which each mixed 

bundling method is an effective marketing tool. Guiltinan writes about bundling of two serv

ices. He notes that before and after bundling there are four basic segments: 1) those who buy 

both services, 2) those that buy only Service A, 3) those that buy only Service B, and 4) Non

customers. The model is shown in Figure 15.

Potential Results of 
Mixed Bundling

Potential Sources 
of Customers

Buyers of A onlyBuyers of A only

Buyers of В onlyBuyers of В only

Buyers of A and ВBuyers of A and В

Buyers of Neither A nor В

Figure 15: Possible Customer Flows Resulting From Mixed Bundling of A and В (Source: 

Guiltinan 1987, 77)

Guiltinan separates two different cases depending on whether company’s objective is to 

cross-sell services or to acquire new customers. He writes that profit effects will depend on 

the extent of cannibalisation due to reduced margins from the customers who earlier one or 

both of the products in the absence of bundling. According to Guiltinan, an optimal selection 

of mixed bundling method and, in mixed leader bundling, the selection of the leader product
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will depend on unbundled demand levels, relative margins, consumer surplus, and comple

mentary relationship between products. Guiltinan’s conditions are summarised in Table 5.

Cross-Selling/Mixed Leader
- Product A’s unbundled demand is larger than product B’s (UQa < UQm
- Product A’s profit margin is lower than product B’s (Pa-Ca)<(Pb-Cr)
- Larger consumer surplus on A
- В enhances value of A and/or search economies reduce the real cost of В
Cross-Selling/Mixed Joint
- Product A’s unbundled demand is equal to product B’s (UQa = UQm
- Product A’s profit margin is equal to product B’s (РА-СА)=(Рв-Св)
- Each consumer has large consumer surplus on A or on В
- Bi-directional complementarity between A and В due either to enhanced image of seller
or to joint search economies
Customer Acquisition /Mixed Leader
- If A is leader, demand for A is elastic
- В and A complements because of search economies or enhanced value
- A valued much more highly than В
Customer Acquisition /Mixed Joint
- Demand for A+B elastic (both A and В composed primarily of search attributes
- Strong bi-directional complementarity (or it can be established) between A and В

Table 5: Conditions Leading to Success of Bundling Programs (Modified from: Guiltinan 

1987, 83)

Two basic rules are that mixed leader bundling is applicable when the other product (leader) 

has a substantially larger demand, but lower profit margins, and mixed joint bundling is most 

appropriate when the demands and margins are approximately equal. Complementary rela

tionship enhances the results of bundling. It is therefore hypothesised that:

Hypothesis 4 (H4): Mixed-leader bundling increases revenue, when demand for the 

leader is much higher, but its reservation price is lower than the follower ’s.

Hypothesis 5 (H5): Mixed-joint bundling increases revenue, when demands and reser

vation prices for both products are approximately equal.

Several studies have shown that the allocation of the profit margin in mixed bundling is a 

fairly complex issue (Janiszewski & da Cunha 2002). In Guiltinan’s (1987) model, the dis

count was simply assigned to the leader in mixed leader bundling, and as a lump sum to the 

bundle in mixed joint bundling. Shapiro and Varían (1999, 74) notice that it is not always 

necessary even to give a discount. They claim that when customer valuations for both prod
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ucts are high, it makes little sense to offer a discounted bundle. In that case, the reasons for 

bundling have to be something else than transferring consumer surplus from one good to an

other. There seems to be also psychological reasons why a discount is not always necessary, 

especially, in mixed leader bundling. Further, simple partitioning the prices in a bundle can 

influence the attractiveness of the bundle. There is also evidence that an equivalent price re

duction to the overall bundle, one of the individual products in the bundle, or distributed 

among the individual products can alter the perceived attractiveness of the bundle. (Mazum- 

dar & Jun 1993; Yadav & Monroe 1993; Heath et al. 1995; Johnson et al. 1999; Kaicker et al. 

1995; Yadav 1995).

Janizsewski and da Cunha (2002) make an empirical research where they test two contra

dicting theories how and why the framing of the prices and discounts affects the attractiveness 

of a bundle. According to the weighted additive model, people assign more weight to more 

important product in the bundle, and, therefore, the discount should be assigned to that prod

uct (e.g., Mazumdar and Jun 1993; Yadav 1995). The price discount-framing model claims 

that people evaluate discounted prices relative to referents using a value function (Kaicker et 

al. 1995; Mazumdar and Jun 1993). The value function for losses is steeper than the value 

function for gains, hence it is better to assign a discount to the product that would have a 

negative valuation at its current offer price (Kahneman & Tversky 1979; Thaler 1985). 

Janizsewski and da Cunha’s (2002) results support the price discount-framing model. They 

claim that the discount should be assigned to the less attractively priced item. This more de

tailed discussion regarding the distribution of profit margin was not tested in this study, and it 

is hypothesised that:

Hypothesis 6 (He): Simple partitioning of the prices in a bundle influences the attrac

tiveness of a bundle.

Two-part pricing is a special case of mixed-leader bundling. It is a widely used practice for 

information goods. Two-part pricing for information goods usually means that a company 

chooses a pricing structure that is some kind of a combination of a flat access price and a us

age price. In one extreme, a user is only charged for his usage. In other extreme, a consumer 

pays a flat fee for an unrestricted usage. Pure flat fees can be thought as one form of pure 

bundling. In practice, the choice of pricing structure in various information industries varies 

(Essegaier et al. 2002, 140). Cable TV companies tend to use a flat rate pricing scheme, while
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many Internet service providers and local telephone companies use two-part pricing. Fur

thermore, pricing structure may even vary across firms and over time in the same industry as 

firms frequently experiment with different pricing schemes. The existing literature strongly 

advocates two-part pricing instead of pure flat rates (f.ex. Oi 1971, Rochet and Stole 1999). 

Two-part pricing can as bundling be used to charge high-value users higher prices, and it can 

even price discriminate them more efficiently. In fact, the dispersion in consumer valuations 

is only a problem if a company is forced to use flat prices (Shapiro and Varían 1999, 75-78).

Using flat rates or assigning a major share of the price to the access fee brings many advan

tages. Firstly, a high access price or a flat fee reduces risks in many ways. It, at least in theory, 

ensures a revenue floor, it reflects the high fixed costs of rolling out the infrastructure, and it 

reduces the risk of bill disputes (Zehle 2001). Secondly, customer strongly prefer flat rates to 

per-use pricing for psychological reasons as overestimation of usage and the avoidance of 

worrying about occasional large bills or whether each usage is worth it (Fishbum & Odlyzko 

1999). High uncertainty in consumer valuations increases the consumer preference for flat 

rates (John et al. 1999, 88). John et al. (1999, 88) also give a third reason to use flat rates. 

Greater network externalities favour flat rates per usage pricing. The reasoning behind this is 

that flat rates encourage usage by existing customers, which then leverages the network ex

ternalities. In contrast, usage-based pricing deters experimentation with unfamiliar products 

and, thus, inhibits the growth of the network. Field experiments in the telephone industry 

have shown that flat rates really do increase customer usage volume significantly (Fishbum et 

al 1997), and, thus, it is further hypothesised that:

Hypothesis 7 (Hy): Consumers prefer flat rates significantly to two-part pricing.

On the other hand, flat rates are not always applicable. When negative network externalities 

are present, usage prices help to avoid the excessive usage of network resources. Essegaier et 

al. (2002, 139-159) analyse how capacity constrains impact the selection of an optimal pric

ing structure in access industries. Access industries are industries in which consumers pay for 

the privilege to access a facility but do not acquire right to the facility itself. They give online 

service industry, telecommunication industry, and the fitness club industry as examples. They 

claim that, in access industries only flat rate pricing is a sustainable pricing structure once the 

industry has developed sufficient excess capacity. In theory, flat rate pricing also increases the 

risk of price wars (Fishbum and Odlyzko 1999, 447). In practice, the competitive situations in
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various markets are fairly stable. Fishbum and Odlyzko (1999, 469) provide two likely rea

sons for the observed stability: consumer behavioural reasons, and company co-operation. 

Co-operation is likely to be implicit, because usually legislation prohibits companies to ex

plicitly co-operate in prices.

The selection of the pricing structure also depends on company’s objectives, because the 

access price and the usage price have a totally different impact on consumer behaviour. 

Danaher (2002, 119-138) studies a revenue maximising combination of access and usage 

prices for one new mobile service. There is no additional information available what the 

service is. He evaluates access and usage price elasticity, and how the two prices impact 

service usage and retention. Four main results are given. First, the access price has some ef

fect on usage but much stronger effect on retention. Second, the usage price has a strong ef

fect on usage and a moderate effect on retention. Higher usage costs result in lower usage, as 

earlier noted. Third, access price elasticity is about half that of usage price, although both are 

much lower than 1. This agrees with several earlier studies about price elasticity in the tele

communications industry (f ex. Bewley and Fiebig 1988; Hackl and Westlund 1996). All 

these studies have found telecommunications prices to be relatively inelastic. These studies 

have also shown that the usage price elasticity is about double the access price elasticity, 

which shows the relative dominance of usage price over access price for determining demand. 

Danaher’s fourth result is interesting only because it gives some indication what the price 

levels for mobile services could be. He finds the revenue maximising price for this service to 

be 27.70 dollars per month for the access fee and 0.81 per minute for usage. Therefore, it is 

hypothesised that:

Hypothesis 8 (Hs): Consumers are more price sensitive to access fees than to usage

fees.

4.3 Supporting Price Bundling with Segmentation

The efficiency of bundling depends on its ability to the reduce variation in consumer valua

tions. In some cases, simple bundling does not decrease the variation. In fact, it can even in

crease differences and decrease profitability. The first case is when a good with high variance 

in valuations is added to a bundle. For example, boxing prize fights and other special events 

typically have either very high or very low valuations, and the valuations are concentrated
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among a small fraction of consumers willing to pay very high prices (Bakos and Brynjolfsson 

1999, 1622). In United States, cable TV bundles usually exclude this type of events, and cable 

companies offer them on a pay-per-view basis.

The second case is when different customer segments differ systematically in their valuations, 

and the valuations of goods are correlated to one or more underlying variables characterising 

the segments. For example, if business users have higher valuations than home users for both 

a stock quotation and financial news, they will have even higher valuation for the bundle of 

these two as well. In this kind of a case, a company should use segmentation and third-degree 

price discrimination to support bundling. It should create different bundles for segments or 

offer discounts to the lower valuation segment (Bakos & Brynjolfsson 1999, 1623-25). When 

are other reasons for segmentation than systematic differences in valuations, a company is 

often better off by targeting one bundle for an large aggregate market combining several seg

ments and, in addition, offering higher priced special bundles to unusual customer segments 

(Eppen et al. 1991, 9-10).

Some variables that could explain the variation in the valuation of information goods are con

sumer heterogeneity regarding usage, expertise, and adoption (Danaher 2002; Essagaier et al. 

2002; Jain & Kannan 2002). The same variables could be used to segment an information 

good market. Essegaier et al. (2002) claim that a firm’s choice depends on whether heavy or 

light users are more valuable in terms of their willingness-to-pay on a per-unit-capacity basis. 

When light users are more valuable, a firm should use a two-part pricing or a flat rate, de

pending on whether the firm is constrained by its service capacity. On the other hand, when 

heavy users are more valuable, a firm should choose to set a usage price or a flat fee. Danaher 

(2002, 129-130) also note that there are clearly two different segments. The high usage seg

ment is much less price sensitive to both access and usage price. It is more price sensitivity 

especially to usage price than the low usage segment. The low usage segment is not very price 

sensitive to usage price, but it is extremely sensitive to access price. Danaher’s results contra

dict Jain et al.’s (1999) earlier study, which claimed that high-usage customers were more 

price sensitive towards usage price than low-usage customers. Danaher writes that the reason 

for the difference is that, in the Jain’s study, access price included free calling minutes, and 

the low-usage segment tended to have used the phone only up to the limit of their free min

utes. Analogously, it is hypothesised that:
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Hypothesis 9 (Hg): Usage-based segmentation can increase the efficiency of bundling

a) Bundling decreases price sensitivity of heavy users more than light users ’
b) There exists differences in consumer valuations between heavy users and light us

ers that can be utilised in bundling

Hypothesis 10 (Ню): Usage-based segmentation impacts the selection between two-part 

pricing and flat fees

a) Heavy users prefer more flat rates than light users do
b) Heavy users are more price sensitive to access than light users

Jain and Kannan (2002) show that customer expertise and the costs of serving also impact the 

selection between flat rates and two-part pricing. In this special case, the higher the cus

tomer’s expertise is, the lower his costs of serving are. This can not be generalised. Jain and 

Kannan (2002) study the pricing of online information servers. Online information servers 

provide access to information databases where users can search for, price through, and 

download information. Recently, many online servers have changed their pricing strategies 

from time-based usage pricing to either search-based usage pricing or flat subscription fees. 

Their main result regarding the costs of serving and expertise is that when high-demand con

sumers have lower service costs, the firm should offer flat rates to high-demand customers, 

and two-part tariffs to the low-demand, high-cost consumers. To test whether expertise could 

be used to segment an information market and to support bundling, the same set of hypothe

ses is utilised as for the usage.

Hypothesis 11 (Hu): Expertise-based segmentation can increase the efficiency of bun

dling

a) Bundling decreases price sensitivity of expert users more than novice users ’
b) There exists differences in consumer valuations between expert users and novice 

users that can be utilised in bundling

Hypothesis 12 (Hu): Expertise-based segmentation impacts the selection between two- 

part pricing and flat fees

a) Expert users prefer more flat rates than novice users do
b) Expert users are more price sensitive to access than novice users

Franz and Wolkinger (2003) have made a small empirical research how lead users differ from 

other users regarding to the priced bundles of information services. Lead users are defined as
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users that are at the leading edge of a new product, and who expect a relatively high benefit 

from it (von Hippel 1986, 796). Franz & Wolkinger (2003) run a hybrid conjoint analysis 

offering three different bundles of information tools and services to a community of Austrian 

on-line newspaper readers. A major difference between lead users and ordinary users was 

found when asking them for their willingness to pay. Lead users were more willing to pay for 

a service bundle while ordinary users were not willing to pay for offered packages. The 

groups also differed in their interests towards different services. Lead users were more inter

ested in entertainment and communication while ordinary users were interested in offered 

content, like news. To test whether expertise could be used to segment an information market 

and to support bundling, the same set of hypotheses is utilised as for the usage.

Hypothesis 13 Adoption-based segmentation can increase the efficiency of bun

dling

a) Bundling decreases price sensitivity of early adopters more than late adopters ’
b) There exists differences in consumer valuations between early adopters and late 

adopters that can be utilised in bundling

Hypothesis 14 (Hi4): Adoption-based segmentation impacts the selection between two-

part pricing and flat fees

a) Early adopters prefer more flat rates than late adopters do
b) Early adopters are more price sensitive to access than late adopters

4.4 The Framework Model for Price Bundling of Information Goods

This section summarises the literature review, and presents the theoretical framework model 

for analysing price bundling in the context of information goods. The framework model is 

shown in Figure 16. It combines two earlier figures (Figure 9, Figure 14). The left side of the 

figure shows the challenges in pricing information goods. The right side shows the advan

tages and risks involved in price bundling. The factors that were identified to impact a selec

tion of a pricing strategy, i.e., costs, competition, customers, strategic objectives, the product, 

and other marketing mix elements, are used to classify the elements. Further, the items that 

will be measured are marked bold. The framework model can be utilised by measuring a) the 

change in these items before and after the bundling, b) their impact in the efficiency of bun

dling, or 3) their role in the selection of an optimal bundling method.
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The left side will be discussed first. Regarding costs, nothing is measured, because all digi

tally distributed information goods share the same cost structure, i.e., high fixed costs and 

near zero marginal costs. It is enough to note that, due to this cost structure, bundling is a 

suitable pricing strategy for information goods. On the other hand, the competitive structure 

in the industry affects the selection of the bundling mode. For example, pure bundling is ap

plicable only if the firm has monopoly rights to some of the products. The most important 

measurements are made regarding customers and demand. Demand, price sensitivity, and the 

variables explaining the variation in valuations need to be measured. Usage, expertise, and 

adoption were identified as potential variables that could explain the variation in valuations, 

and that could be used to segment the market. The right side measures the efficiency of bun

dling. Basically, only three variables needs to be measured: demand, and dispersion in valua

tions after bundling. These measurements will then be used to test the hypotheses regarding 

bundling. The hypotheses are shown in Table 6. The table also shows the connection of the 

hypotheses to the research questions.
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Hypothesis Briefly stated
RQ6: What advantages and risks does price bundling involve especially in the context of 
information goods?
Hi Bundling decreases price sensitivity.
H2 Bundling increases demand measured by purchase likelihood.
H3 Bundling reduces the dispersion of consumer valuations.
RQy: What bundling methods are there, and how can a company select the most appropri
ate one?, and
ROs: How should a company distribute the profit margin among the bundled products?

H4 Mixed-leader bundling increases revenue, when demand for the leader is 
much higher, but its reservation price is lower than the follower’s

H5 Mixed-joint bundling increases revenue, when demands and reservation 
prices for both products are approximately equal.

H6 Simple partitioning of the prices in a bundle influences the attractiveness of a 
bundle.

H7 Consumers prefer flat rates significantly to two-part pricing.
H8 Consumers are more price sensitive to access fees than to usage fees
RQg: Can segmentation increase the efficiency of price bundling?

H9 Usage-based segmentation can increase the efficiency of bundling
a) Bundling decreases price sensitivity of heavy users more than light users’
b) There exists differences in consumer valuations between heavy users and 

light users that can be utilised in bundling
Ню Usage-based segmentation impacts the selection between two-part pricing 

and flat fees
a) Heavy users prefer more flat rates than light users do
b) Heavy users are more price sensitive to access than light users

Hu Expertise-based segmentation can increase the efficiency of bundling
a) Bundling decreases price sensitivity of expert users more than 

novice users’
b) There exists differences in consumer valuations between expert 

users and novice users that can be utilised in bundling
H12 Expertise-based segmentation impacts the selection between two-part pricing 

and flat fees
a) Expert users prefer more flat rates than novice users do
b) Expert users are more price sensitive to access fees than novice users

His Adoption-based segmentation can increase the efficiency of bundling
a) Bundling decreases price sensitivity of early adopters more than 

late adopters’
b) There exists differences in consumer valuations between early adopters 

and late adopters that can be utilised in bundling
Hl4 Adoption-based segmentation impacts the selection between two-part pricing 

and flat fees
a) Early adopters prefer more flat rates than late adopters do
b) Early adopters are more price sensitive to access fees than late adopters

Table 6: Research Hypotheses
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5 METHODOLOGY

This chapter is concerned with the research design and the methodology of this study. The 

research approach of this study was explained already in the introduction. To answer the re

search questions and to test the hypotheses related to them, a qualitative Internet-based survey 

was run, where conjoint analysis was the key research method. The Internet-based survey was 

proposed by the client, Dígita Oy. Before presenting the actual research design, conjoint 

analysis as a method, and the advantages and disadvantages of Internet-based surveys are ex

plained shortly. Then, sampling, data requirements, designing the questionnaire, data collec

tion, and data analysis are covered. The most important operational measures formed are 

given when the data requirements are explained. Finally, the validity and reliability issues of 

this study are discussed.

5.1 Conjoint Analysis

The most important methodology used was conjoint analysis. It will be explained first, be

cause it impacts the research design, for example, the sample size and the questionnaire de

sign. Conjoint analysis is a family of related methods. The most common models are full- 

profile and pairwise conjoint analysis, hybrid conjoint analysis (Green et al. 1981; Green 

1984), and Adaptive Conjoint Analysis (ACA) (Johnson 1987). Some more recent conjoint 

analysis methods are, for example, FastPace (Dahan & Hauser 2002) and Customised Con

joint Analysis (CCA) (Srinivasan & Park 1997). In this study, the full-profile approach with a 

fractional factorial design was selected. In this section, the basic idea behind conjoint analysis 

is explained first. Second, the reasons for selecting the full-profile approach with a factorial 

design are given. Third, some technical aspects regarding the design have an impact also on 

the research design. These aspects and their impact will be explained. The software package 

used was SPSS Conjoint (SPSS Conjoint 1997).

Conjoint analysis is a technique that is used to determine the relative importance consumers 

attach to different product attributes and the part utilities that they attach to the different lev

els of attributes. Conjoint analysis forces respondents to trade of competing values and needs 

for each other, thereby uncovers purchase motivations (McCullough 2002, 19). Originally, 

conjoint analysis is a measurement technique developed in the field of mathematical psychol

ogy by Lute and Tukey (1964) and introduced into marketing research by Green and Rao
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(1971). In marketing research, conjoint analysis has been used for 1) determining the relative 

importance of attributes in the consumer choice process, 2) estimating market shares, 3) de

termining the composition of the most preferred brand, 4) forming benefit segments and seg

menting the market based on similarity of preferences for attribute levels, and 5) measuring 

price sensitivity Commercially, conjoint analysis has been used to new product concept 

identification, competitive analysis, pricing, segmentation, and product repositioning. (Anttila 

& Brade 1995, 3; Malhotra & Birks 1999, 632; Moore et al. 1999).

There are two basic types of models for evaluating buyer preferences: compositional and de- 

compositional models. In compositional models, the overall product preference is estimated 

from the evaluative data on individual product attributes. In decompositional models, utilities 

for individual attribute levels are inferred from customer’s overall product evaluation. Al

though compositional models provide an understanding of customer attitudes towards indi

vidual product attributes, they do not explain how customers make trade-offs between the 

product attributes and price. Decompositional models are also more realistic in the sense that 

they remind more natural purchase situations. In reality, customers choose an entire product 

from several product alternatives instead of purchasing individual product attributes. Conjoint 

analysis belongs to the decompositional models. The basic issue in applying conjoint analysis 

is the assumption of how consumers combine the part utilities of product attributes (the com

bination rule). The most common combination rule has been the additive model, which is also 

utilised in this study. (Green & Rao 1971; Anttila 1990, 83; Reddy et al. 1996, 2)

Thus, the underlying assumption behind conjoint analysis is that any set of stimuli is evalu

ated as a bundle of attributes. In the full-profile approach, consumers are shown full product 

profiles defined by a set of attributes and their levels, and asked to sort, rank, or rate the pro

files, for example, based on a likelihood-of-purchase. In the pairwise approach, respondents 

evaluate two attributes at a time until all possible pairs of attributes have been evaluated. 

Mathematically expressed, conjoint analysis can be used for situations where multiple inde

pendent variables are interdependent and affect the ordering of a dependent variable. In mar

keting research, selected product attributes are the independent variables, and the dependent 

variable is usually consumer’s preference, rating or intention to buy. Conjoint analysis pro

duces two results: Utility functions and relative importance weights. The part-worths or utility 

functions describe the utility consumers attach to the levels of each attribute, and the relative 

importance weights indicate which attributes are important in influencing consumer choice.
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Utility scales are expressed in a common unit, which means that utility ranges can be com

pared from factor to factor (Malhotra & Birks 1999, 632-635).

In this study, traditional conjoint analysis with a full-profile approach was preferred over hy

brid models and АСА due to the small number of attributes and simplicity. The various con

joint models are comparable in terms of their validity and predicting power, but they differ in 

regard to the model structure, the data collecting procedure, simplicity, and generality (Ding 

et al. 1991, 3). The cross validation results between hybrid and full-profile models are mixed 

(Green and Srinivasan 1990; Carroll & Greene 1995). Full-profile models are generally pre

ferred over hybrid models if the number of attributes is small, and the levels within attribute 

are well discriminated (Green 1984, 156; McCullough 2002, 20). On the other hand, АСА 

and hybrid models are most optimal for larger-scale problems, and they were originally intro

duced to simplify the data collection task in conjoint analysis. Hybrid models might predict 

relatively better than the traditional conjoint model, as the number of attributes increases, as 

more levels within attribute are needed, as the number of respondents increases, the signifi

cance of selected interaction increases, respondents’ part worth become more homogeneous, 

and the validity of self-explicated data increases (Green 1984, 168). None of these factors is 

expected to be significant in this study.

In this study, the full-profile approach was preferred over the pair-wise approach due to sev

eral reasons. When, like here, the number of attributes is relatively small, the full-profile ap

proach is likely to perform better than the pair-wise approach in terms of predictivity and va

lidity (Green & Srinivasan 1978). Second, full-profile models can accommodate interaction 

terms more easily, and require a smaller sample. Third, the pair-wise approach accepts only 

ranking responses, while the full profile model offers more flexibility by allowing both rank

ing and rating in its design. Here, rating scales were used. Fourth, compared to the pair-wise 

model, the full profile model bears more resemblance to the decision-making situations in 

reality, because several attributes are considered at once. The biggest limitation in the full 

profile design is that even with a fairly small amount of attributes and attributes levels, the 

number of profiles can grow very large. For example, if there are four 3-level attributes, al

ready 81 (ЗхЗхЗхЗ) profiles are needed. Fractional factorial design can be used to reduce the 

number of profiles shown to respondents. Orthogonal arrays are used to select the profiles to 

be shown. Orthogonal arrays are a special class of fractional designs that enable an efficient
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estimation of all main effects of interest on an uncorrelated basis (Malhotra & Birks 1999, 

633).

Next, there are four technical issues regarding conjoint analysis that impact significantly the 

research design: scaling, the level of analysis, the number of questions, and the number of 

attribute levels. Scaling in conjoint analysis means in practice that users are asked either to 

sort, rank, or rate the profiles, for example, based on a likelihood-of-purchase. Here, the rat

ing scale was selected due to its simplicity and ability to generate disaggregate models. The 

rating scale has been the most popular measurement scale used in conjoint studies (Wittink et 

al. 1994, 46). Its main advantage is that it is easy to implement in mailed questionnaires 

(Reddy et al. 1996, 25). On the other hand, the advantages of the ranking scale are its ability 

to handle interaction terms and to easily model the no-buy option (McCullough 2002, 22). 

The selection of the scale has an impact on whether the data can be analysed at the individual 

respondent level or at the aggregate level. At the individual level, the data of each respondent 

can be analysed separately. McCullough (2002, 21-22) gives an example of problems that 

might appear when n aggregate model is used. In his example, a sample is asked to choose 

between Coke and Pepsi. If a half of the sample loves Coke and hates Pepsi, and the other 

half loves Pepsi and hates Coke, the aggregate model shows the total sample to be indifferent 

to the brand.

The number of attribute levels impacts the number of questions needed, and it can also bias 

the results. Both the number of levels and the attribute range affect attribute importance 

(McCullough 2002, 20). There is no know solution to this problem, expect keeping the num

ber of levels of all attributes as close to one another as is possible. The number of questions is 

critical due to the risk of respondent fatigue and resulting lower data quality. Studies have 

show that 20 or more tasks can be given to respondents without degradation of data quality. 

The number depends on the number of the attributes displayed, the familiarity of respondents 

with the category and terms, the level of involvement the respondents has with the category, 

the length of the questionnaire prior to the conjoint section, and numerous other factors 

(McCullough 2002, 21). In computer-based conjoint analysis, Dahan & Hauser (2002, 338- 

339) found that respondents were most comfortable seeing no more than twelve stimuli per

screen.
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5.2 Internet Surveys

Internet surveys have some well-known advantages and disadvantages. The most important 

advantages are cost, speed, and the elimination of data coding errors. Building and distribut

ing Internet surveys is cheap, easy, and fast. The responses can be collected directly to data

bases, which reduces the number of coding errors, speeds up the process, and, furthermore, 

the answers can be coded directly in the format that can be used in data analysis. Also, there 

are no geographic limitations for the data collection, although, if international marketing re

search is done, all normal problems of international research have to dealt with. Furthermore, 

Internet surveys enable respondents to participate at their convenience. Finally, Internet sur

veys can dynamically adapt based on the earlier responses and they can be enhanced with rich 

multimedia content.

The biggest disadvantage in Internet surveys is the sample bias. Often, there is no sampling 

frame available, and, in Internet, it is very difficult to identify respondent’s true identity. Fur

ther, Internet samples can be representative in fairly few cases, for example, due to the limited 

access to Internet. Also users’ limited time and concentration complicate Internet-based sur

veys. The alternative uses of their time are high. Unlike in a central facility, web-based re

spondents are free to terminate if they are bored. Also, instructions and tasks must be nor

mally understood without the presence of the researcher. Further, there are limits in the user 

interface simply, because the computer screen is limited. The limited bandwidth may con

strain the level of stimuli complexity and realism, and the sensory experiences like touch, 

smells and taste cannot be utilised. The sample bias can be reduced somewhat by pre

selecting respondents or by reweighting the sample to correspond to the characteristics of the 

relevant market. (Dahan & Srinivasan 2000, 101; Dahan & Hauser 2002, 334)

5.3 Sampling

A cross-sectional WWW-based survey was executed in January 2003. No preselection of re

spondents was made meaning, i.e., non-probabilistic convenience sampling was used. There

fore, the sample was not representative, selection bias was present, and the results can not be 

generalised (Malhotra & Birks 1999, 353-354, 363-365). On the other hand, data was col

lected fast within one month, which was one of the key requirements from the client’s point 

of view. Furthermore, there was no need to make population inferences. To make any of the
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results reliable, a larger scale research with a probabilistic sample would be needed. This is 

very likely to happen before the commercial launch of mobile TV services.

Little literature exists examining the impact of the sample size on the conjoint model error, 

but the existing evidence suggests that models can be reliably with samples as low as 75, re

gardless of type of conjoint technique used (McCullough 2002, 21). This was defined to be 

the minimum size of the sample needed.

5.4 Operational Measures and Data Requirements

This section is concerned with the data requirements needed for testing the research hypothe

ses. The hypotheses contain several theoretical concepts that need to be transferred into op

erational concepts before they can be utilised in the questionnaire. This mapping between 

theoretical and operational concepts is documented here. Dígita Oy had some additional data 

requirements, which are out of the scope of this study. Because they needed to be imple

mented as a part of the questionnaire, those data requirements are also explained shortly. Fi

nally, the basis for selecting the services included in the study is explained.

The first set of hypotheses was about the advantages and risks involved in price bundling. 

The hypotheses contain the following theoretical concepts: a price, price sensitivity, de

mand, and a consumer valuation. These basic concepts are needed later also to test the other 

hypotheses. A price is defined theoretically as an information cue. In the research, it was de

fined as the amount of euros assigned for a product and displayed in the questionnaire 

(Anttila 1990, 94). The price utility vector served as an operational concept for price sensitiv

ity. A price utility vector consists of the part utilities assigned on each stimulus price level 

derived from conjoint analysis (Anttila 1990, 96). Demand was measured by consumers’ pur

chase intentions. A five-point, forced, balanced, and even Likert-scale was used to measure 

purchase intentions. Finally, a consumer valuation was measured with a reservation price. 

The reference price or the reservation price is the price just low enough to result in purchase 

(Anttila 1990, 95). Although, it does not directly measure the reservation price, the part utility 

of each channel or each bundle was used as a measure for the relative reservation prices. This 

can be justified by the fact that the utility scales of conjoint analysis are expressed in a com

mon unit, and here only the distributions and relative values of reservation values were 

needed.
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The second set of hypotheses is about an optimal bundling method and the assignment of 

profit margin. To test the hypothesis, two additional theoretical concepts needed to be defined 

in operational terms, i.e., revenue and the attractiveness of a bundle. Revenue was defined 

simply as the product of a certain price level and the demand at that price level. The attrac

tiveness of a bundle will be measured simply by the demand of a bundle. Higher the demand 

is, the more attractive the bundle is. Hypotheses 7 and 8 were measured directly with the part 

utilities from the conjoint analysis.

The third set of hypotheses is about enhancing the efficiency of bundling with segmentation. 

This section contains several difficult concepts like a heavy user, a light user, a expert user, 

a novice user, an early adopter, and a late adopter. Forming the consumer segments is 

probably the most difficult issue regarding the needed constructs. Because the mobile TV is a 

totally new innovation, there are no direct measurements for usage, expertise, or adoption of 

the service. Similar services like mobile phone, pay-TV or Internet services could be used to 

form indirect measurements. This study is a consumer behavioural research. Because, from 

customer’s point of view, mobile TV is just another mobile phone service, the existing mo

bile phone services seemed the most promising candidate. It could be expected that consum

ers, who use a lot their mobile phone, use many services, and adopt quickly new mobile 

services, could behave similarly with the mobile TV. Still, this can be a risky assumption, 

because services might be different in some critical sense. For example, GPRS was first to 

B2B market, while mobile TV is more suitable for B2C market, or multimedia messages are a 

communication service, while mobile TV is mainly an entertainment service. Besides these 

differences, the mobile market looks like the closest measurement to future mobile TV mar

kets. In addition, the pay-TV market and the market for TV-like services in Internet are fairly 

small in Finland.

The definitions used here for expert users, novice users, heavy users, light users, early adopt

ers and late adopters were not based on any scientific theorem. The measurements were 

formed utilising the mobile phone industry. A heavy user was defined as a person who uses 

more than 40 euros per month for mobile phone services, while a light user uses less than 20 

euros per month. The selection of the euro-level was intuitive. An expert user was defined as 

a user who had used two or more other mobile phone services than phone calls and short 

messages. The penetration rate for short messages in Finland is over 90 percent. A novice 

user had used only phone calls and/or short messages. An additional definition for expertise
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was also tested. Here, an expert user was defined as a user of electronic services, who uses 

Internet regularly, has used also other mobile phone services than short messages, and uses 

one or more pay-TV services. A novice user was a person who does not fill at least two of the 

conditions defined for the expert user. Finally, an early adopter was defined as a person who 

has used GPRS or MMS services, and names new features or image as a critical factor for 

selecting a new mobile phone. A late adopter had used only short messages, and did not give 

new functions and/or image as critical factors when selecting a new mobile phone.

There were four key information requirements from Dígita’s point of view: what kinds of 

terminals the users would like to use, what services they find most interesting, what is ap

proximately the price level they would be willing to pay for these services, and what would be 

an appropriate pricing structure for them. The last two served well also the purposes of this 

study. The other two functioned well as orientating questions to the topic, and the latter could 

also be used to cross-validate the results. Furthermore, data for six demographics was col

lected including age, sex, education, household income, and a zip code. All demographic 

variables except the zip code were tested as well to find additional variables explaining the 

differences in customer valuations.

Finally, three mobile TV services were used to test the hypotheses. The basis for selecting 

these services is explained next. Dígita Oy was interested in getting interest information for a 

wide range of services. It would have been impractical to evaluate the pricing and bundling 

hypotheses for all these services. Therefore, the pricing questions were limited to only three 

services. The services selected were a news channel, a financial news channel, and a games 

channel. These services were selected for two main reasons. First, most consumers under

stand these services easily. Secondly, they were assumed to be suitable for testing the mixed 

bundling hypothesis due to their expected demands and reservation prices. The three assump

tions made were: 1) the news channel will be the most popular service, while the financial 

news channel will be the least popular service, 2) because games are viewpoint-based infor

mation goods, and both news are more fact-based information goods, the reservation price for 

games will be higher than for news and financial news (Lopes 2002), and 3) different con

sumer segments will be interested in games and in financial news. The segments will be 

somewhat overlapping for games and news, and strongly overlapping for news and financial 

news. The research showed that some of these assumptions were not true.
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Channel Reservation
Price

Demand Bundles

News low high 1) Mixed joint: news and financial news,
2) Mixed leader: news (L) and games

Games high low 1) Mixed leader: games (L) and financial news
2) Mixed leader: news (L) and games

Financial
News

low low 1) Mixed joint: news and financial news
2) Mixed leader: games (L) and financial news

Table 7: Channels and their Expected Reservation Prices and Demands

Based on these assumptions, three bundles were then formed from the three services. : 1) a 

mixed-leader bundle of news and games, where news is the leader service, 2) a mixed joint 

bundle of news and financial news, and 3) a mixed-leader bundle of games and financial 

news, where games is the leader service. The reason for selecting these combinations is 

based on Guiltinan’s theorem (Guiltinan 1987). The first target was to have each of the three 

services in two bundles. Bundle 1 was selected, because Guiltinan recommends using mixed- 

leader bundling, when the demand for A (news) is much higher B’s, while A’s reservation 

price is lower than B’s (games). Bundle 2 was selected to test the cannibalisation effect. 

Guiltinan’s recommendations for using mixed-joint bundling are only partially fulfilled. The 

reservation prices for A (news) and В (financial news) are approximately equal, but the de

mand for A is expected to be higher. In any case, it is expected that the target segments are 

highly overlapping, and, when discounts are given, a company will actually loose money. In 

Bundle 3, the situation does not match Guiltinan’s conditions for mixed-leader bundling. The 

demands for the two products (games and financial news) were expected to be about equal, 

but the reservation price for the leader was now expected to be higher than for the other prod

uct. The bundling gains from Bundle 3 were expected to be lower than from Bundle 1. The 

discussion is summarised in Table 7.

5.5 Design of the Questionnaire

The basic structure of the questionnaire used is shown in Figure 17. The whole questionnaire 

in the form of screenshots can be found in Appendix C. First, the research topic was intro

duced. Second, there were ten questions regarding respondent’s usage, expertise, and adop

tion of other electronic services. Third, to clarify further the topic, there were two orientating 

questions about the possible mobile TV terminals and mobile TV services. Dígita Oy also 

requested this information. The latter question regarding services was also used to check the
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internal consistency of the results. Fourth, the two price bundling questions formed the core 

of this research. The first one was about two-part pricing, and the second one about mixed- 

bundling. Conjoint analysis was used to form these two questions.

Usage, expertise, and adoption

Interest in mobile TV terminals

Interest in mobile TV services

Conjoint 2: mixed bundling

Introduction to the topic

Conjoint 1 : two-part pricing

Demographics

Figure 17: The Structure of the Questionnaire

The company, that implemented the World Wide Web (WWW) pages for the questionnaire, 

set two limits regarding the design of the questionnaire. First, no more than 20 questions were 

allowed, which is a reasonable limit for an Internet survey anyway. Second, the tool they used 

set some technical limits on the question formats.

Before the Internet survey, the questionnaire was pretested by an interview with ten respon

dents. This pretest sample was also used as a validity sample. During the pretest, minor 

changes were made to the questionnaire. The biggest change was that the questions regarding 

respondent’s usage, expertise, and adoption of other electronic services were moved before 

the mobile TV questions to add further warm-up, and to increase the commitment before the 

difficult bundling questions. The other changes were minor modifications to wordings and 

scales.

The two orienting questions were about mobile TV terminals and services. The first orienting 

question asked consumers’ preference for possible mobile TV terminals. Because it visualised
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different terminals, it served well as an orientating question to the topic. The answers to this 

question were not analysed in this thesis. The second orienting question asked consumers’ 

interest in various mobile TV services. Dígita Oy was interested to get that information for a 

wide range of services. It would have been impractical to evaluate the bundling theorems for 

all of these services. Therefore, the bundling questions were limited to only three services. 

The answers to this question were used to check the internal consistency of the results of the 

bundling questions.

The first pricing question was concerned about two-part pricing. A fractional factorial design 

of conjoint analysis was used to form the question. Four attributes were included: the channel, 

the price structure, the monthly access fee, and the usage price. Because conjoint analysis is 

sensitive for a different amount of attribute levels, three levels were used for each attribute. 

The attributes and their possible levels are shown in Table 8.

Content Pricing mode Access fee per 
month

Usage price per 
transaction

News Flat fee 3 euros 50 cents
Financial News Two-part pricing 

inch 20 transactions
6 euros 1 euro

Games Two-part pricing 
inch 5 transactions

9 euros 2 euros

Table 8: Question 12 about Two-part Pricing: Attributes and Levels

The services offered were a news channel, a financial news channel, and a games channel. 

The price structures offered were a pure flat fee with no usage restrictions, a flat access fee 

with 20 sessions included plus a usage price for additional sessions, and a flat access fee with 

5 sessions plus a usage price for additional sessions. The usage levels of 5 and 20 sessions 

were based on the discussions with the client (Hynninen 2002). There were two ideas behind 

the selection. First, the difference between the two levels should be clear enough. Second, the 

other level should reflect a consumer using the service about once a week, while the other one 

is more appropriate for a person using the service approximately once a day. A pure usage fee 

was not offered because telecommunication operators see it as a too risky model (Zehle 
2001).

The access fee was either 3, 6 or 9 euros per month, and the usage fee 50 cents, 1 euro or 2 

euros per use. The access fee was based on the assumption that the total amount a customer
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would be willing to pay for this kind of services is somewhere between 15 and 20 euros per 

month. The usage fees were based purely on the discussions with the client company (Hyn

ninen 2002). The differences between the price levels for access fees and usage prices were 

affected by the fact that the price elasticity for the access fee is higher than for a usage price 

was utilised. Because psychological pricing has in practice an important role, one cent was 

reduced from all access fees presented to customers.

In the second pricing question, two services were offered to customers bundled either with a 

mixed-leader mode or a mixed-joint mode. Four attributes were included: three 2-service 

bundles, the monthly access fee for the bundle, the share of the price assigned to the leader 

product, and the discount in the mixed-joint bundling. Again, because conjoint analysis is 

sensitive for a different amount of levels for the attributes, three levels were used for each 

attribute. The attributes and selected levels are shown in Table 9.

Bundle Flat fee 
per channel 
per month

Share of the 
price assigned 
to the leader

Discount
on
mixed
joint

Mixed leader: news (leader) and 
games

3 euros 40% 10%

Mixed leader: games (leader) and fi
nancial news

6 euros 60% 25%

Mixed joint: news and financial news 9 euros 80% 40%

Table 9: Question 13 about Mixed Bundling: Attributes and Levels

The service bundles were the ones described in the previous section. To make the results from 

the two pricing questions comparable, some of the attributes in the first question needed to be 

made fixed. Because bundling only makes sense, when a company uses flat rates, only flat 

rates with unrestricted usage were offered in the second pricing question. The flat rates for the 

bundles were double the monthly access fees used in the first pricing question. Again, due to 

psychological reasons, one cent was reduced from all prices presented to customers. The last 

two attributes are defined as percentages. First, in the mixed leader bundling, the total price 

was divided in three different ways between the two services. 80%, 60% or 40% of the price 

was assigned to the leader product. In mixed-leader bundling, the impact of three discount 

levels, i.e., 10%, 25% and 40% was tested.
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As in real-life, the combinations in the pricing questions were not directly shown to consum

ers. Instead, the offer was presented in a more natural form. In the first pricing question, the 

form shown to respondents was one of the following:

a) For flat rate combinations:

<channel> <flat rate> EUR/month (unlimited usage), for example 

News channels, 2.99 EUR/month (unlimited usage)

(1. line combination News, 2.99, flat rate, 2 EURJpcs)

b) For flat plus usage rate combinations:

<channel> <flat rate> EUR/month (including <usages> usages). After that the usage 

costs <usage rate>) EUR per time

News channels, 2.99 EUR/month (including 5 times per month). After that the usage costs 

2 EUR per time.

(2. line combination News, 2.99, 5 per month, 2 EUR/pcs)

In the second pricing question, the question format to respondents is one of the following:

a) For mixed leader combinations:

For a purchaser of <the leader channel> (<leader’s share of the 2*flat rate> 

EUR/month) <the other channel in special price of (<100%-leader’s share of the 2*flat 

rate> EUR/month

For a purchaser of the games channel (12.59 EUR/month) financial channel in special 

price of 5.39 EUR/month

(2. line combination Games>financial, 8.99, 60%, 40%)

b) For mixed joint combinations:

<the channel 1> and <channel 2> together in special price of (<100%-discount>* 

2*<flat rate> EUR/month (Normally 2*<flat rate> EUR/month)
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News and Financial News channels together in a special price of 16.19 EUR/month

(Normally 17.99 EUR/month).

(2. line combination News + financial, 8.99, 80%, 10%)

The two pricing questions measured consumer’s purchase intentions. A five-point, forced, 

balanced, and even Likert-scale was used for both. There were two reasons why only five 

points are used. First, all options of the scale were wanted to be labelled. Second, the com

puter screen limits the amount of data that can be shown in a single screen. Also, due to the 

restrictions in the user interface tool, all choices needed to be presented simultaneously.

5.6 Data Analysis

This section gives the analysis plan for the research. The used methods in addition to conjoint 

analysis are explained when they are needed first time. These other methods used were cluster 

analysis, analysis of variance (ANOVA), and cross tabulation. The analysis plan is shown in 

Figure 18. First, to get an overview of the results, frequency distributions were run for all 

questions. Second, the two conjoint analyses were executed. The results from these analyses 

like demands, price sensitivities, and reservation prices for all services and bundles were 

needed in all phases of the data analysis. The results of the two conjoint analyses are not di

rectly comparable due to the fractional factorial design used. Different combinations were 

shown to respondents, and the first conjoint analysis offered a two-part pricing scheme, while 

the second one utilised only flat rates. To make their results comparable, simulation was run 

based on the results of the first conjoint analysis. After the simulation, the three main phases 

tested the hypotheses regarding: 1) advantages and risks of bundling, 2) an optimal bundling 

mode and profit margin assignment, and 3) segmentation.

The first conjoint analysis about two-part pricing revealed the part utility for a flat fee versus 

two-part pricing, price sensitivity for the flat rate, price sensitivity for the usage rate, and de

mands and reservation prices for the three services. The second conjoint analysis regarding 

mixed-bundling revealed the price sensitivity for the flat rate when bundling is used, demands 

and reservation prices for the three selected two-service packages, impact of the price parti

tion under the mixed-leader mode, and the impact of the discount in the mixed-joint mode.
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Figure 18: The Analysis Plan

The first three hypotheses were about advantages and risks of price bundling. Hypothesis 1 

claims that bundling reduces price sensitivity. Price sensitivity was measured at the aggregate 

level by the difference between the part utility assigned to the highest price level and the part 

utility assigned to the lowest price level. This required the price utility vector to be decreas

ing. This was checked first. Because the flat fees in the second conjoint analysis were twice as 

high as those in the first conjoint analysis, the part utilities of the second conjoint analysis 

were divided by two before the comparison. Hypothesis 2 claims that bundling increases de

mand. Consumers, who had indicated purchase intention three or less, were included to de

mand. Two or less was also tested, but it revealed too small consumer groups, which would 

have made the most of the analyses impossible. The demand increase was first calculated for 

each 2-service bundle separately and, then, compared at the total level. The separate results 

were then used in the selection of the optimal bundling method. To test Hypothesis 3 about 

the dispersion of consumer valuations, frequency distributions for reservation prices (part 

utilities for the services) were developed for the two conjoint analyses. Then, descriptive sta

tistics (minimum, maximum, mean, standard deviation) were run. The key rationale was to 

show that the standard deviation for the reservation prices in the second conjoint analysis is 

lower than in the first conjoint analysis.
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The next five hypotheses are concerned about the selection of an optimal bundling mode. 

Hypothesis 4 is about mixed-leader bundling, and Hypothesis 5 is about mixed- joint bun

dling. All relevant data, i.e., demand, reservation prices, and price sensitivity were collected 

already in the previous phase. Now, the results were analysed case by case to see, first, how 

well the conditions actually did match the assumptions made when the 2-service bundles were 

formed, second, how much the profits increased, and, third, where the demand increase actu

ally came from. Testing the hypotheses 6, 7 and 8 was fairly straightforward. The results for 

Hypothesis 6 can be seen from the part utilities that consumers assigned in the second con

joint analysis to the different percentages of the price assigned to the leader product in the 

mixed leader bundles. Using the importance revealed by the second conjoint analysis, it was 

also checked whether consumer see the partitioning as an important attribute or not. In testing 

Hypothesis 8, the part utility consumers assigned in the first conjoint analysis to the pure flat 

fee was compared to the part utilities assigned to the two-part prices. Furthermore, using the 

importance revealed by the conjoint analysis, it was checked whether consumer see the pric

ing mode important or not. In Hypothesis 9, the price sensitivities for access fees and usage 

fees are compared. This can again seen from the part utilities revealed by the first conjoint 

analysis. Price sensitivity was again measured at the aggregate level by the difference between 

the part utility assigned to the highest price level and the part utility assigned to the lowest 

price level.

The third main phase consisted of the hypotheses regarding consumer segmentation. First, 

the groups for heavy and light users, expert and novice users, and early and late adopters were 

formed. Two different operational measures were tested for expertise. Second, a cross

tabulation between the groups was run to test how overlapping the concepts are. Then, the 

two conjoint analyses were executed separately for each pair of the groups. The ANOVA 

method was used to analyse which of the differences in part utilities and attribute importance 

between each two groups are important. ANOVA in the SPSS software package was utilised 

(SPSS 1997). The measurements used for the hypotheses 9a, 10a, 10b, 11a, 12a, 12b, 13a, 

14a, and 14b are similar to those that were used at the aggregate level. Instead of measuring 

the demand increase for each group, the hypotheses 9b, lib, and 13b searched for the exis

tence of differences in consumer valuations for various services. The difference can be seen 

from the part utilities assigned to the different channels in the first conjoint analysis. The idea 

here was to find differences in valuations that could be utilised in bundling.
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Analysis of variance (ANOVA) is a statistical technique for examining the differences among 

means for two or more populations. In ANOVA, the populations are defined by categorical 

variables called factors. A particular combination of factor levels is called a treatment. 

ANOVA involves only one categorical variable, or a single factor. The null hypothesis in 

ANOVA is that all means are equal. The dependent variable in ANOVA is metric (Malhotra 

& Birks 1999, 490-509). Cross-tabulation is a statistical technique that describes two or more 

variables simultaneously and results in tables that reflect the joint distribution of two or more 

variables that have a limited number of categories or distinct values (Malhotra & Birks 1999, 

462).

Finally, cluster analysis was used in order to identify other underlying variables that could 

explain the differences in consumer valuations. It was also used to cross check the impact of 

usage, expertise, and adoption. Cluster analysis was applied to the results from the two con

joint analyses. Explanations for the differences in individual-level part utilities and attribute 

importance were searched by cross tabulations from the collected demographics and earlier 

mentioned usage, expertise, and adoption definitions. Cluster analysis is a class of techniques 

used to classify objects into relatively homogeneous groups called clusters. Objects in each 

cluster should be similar to each other and dissimilar to objects in the other clusters. Cluster 

analysis makes no distinction between dependent and independent variables. Cluster analysis 

has been used for segmenting the market, understanding buyer behaviour, identifying new 

product opportunities, selecting test markets, and reducing data. There are two main types of 

cluster analysis: hierarchical and non-hierarchical clustering (Malhotra & Birks 1999, 601- 

607). The cluster analysis of the SPSS software package was utilised (SPSS 1997). The 

method used was non-hierarchical clustering

5.7 Data Collection

The WWW questionnaire was available to respondents from 6th of January 2003 to 2nd of 

February 2003, altogether four weeks. The WWW site used for the data collection was 

www.digitv.fi, which is a information portal both for digital TV consumers and service pro

viders in Finland (Digitv 2003). The portal provides information about the services, technical 

developments, and the progress of the terrestrial digital television in Finland. Dígita Oy owns 

and operates this information portal.
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5.8 Validity and Reliability

This section addresses the reliability and validity of the research design. Reliability refers to 

the extent to which a scale produces consistent results if repeated measurements are made. 

Systematic sources of error do not have an impact on reliability. On the other hand, validity 

refers to the extent to which observed differences reflect true differences among objects on 

the characteristic being measured, rather than systematic or random errors. Perfect validity 

implies perfect reliability, but perfect reliability does not imply perfect validity, because sys

tematic errors may still be present. Assessing validity can cover content validity, criterion 

validity and construct validity. Content validity is a subjective evaluation how well the scale 

items cover the entire domain of the construct being measured. Criterion validity reflects 

whether a scale performs as expected in relation to other variables selected as meaningful 

criteria. Construct validity addresses the question of what construct or characteristic the scale 

is actually measuring. (Malhotra & Birks 1999, 304-309)

A totally new product, Internet as a data collection method, conjoint analysis as a research 

method, and some operational concepts induce the biggest risks to the validity and reliability 

of the research. First, because a mobile TV is a totally new product, there were risks that con

sumers perceive the described services totally differently. The price and the core service were 

the only cues available of the products. For example, a channel brand and detailed informa

tion about the channel content were missing, which both can affect consumer valuations. 

Also, only three price levels were given for access fees and usage prices, which is risky for a 

service where no earlier price information has been available. Clearly, the results regarding 

price levels will only give some first estimates of consumers’ willing-to-pay for these kinds of 

services. Further, if the hypothetical services are not realistic enough, the results can be highly 

distorted (Anttila 1990, 136). Also, as earlier noted, Internet surveys have serious limitations 

regarding sampling. The sample used was not representative, and selection bias is present. As 

a result, the findings cannot be generalised.

Second, conjoint analysis as a method has its risks. Several procedures are available for as

sessing the reliability and validity of conjoint analysis results: 1. The fit of the estimated 

model should be evaluated, 2. test-retest reliability by obtaining a few replicated judgements 

later in data collection, 3. the evaluation for the holdout or validation stimuli, or 4. if an ag

gregate-level analysis has been conducted, the estimation sample can be split in several ways
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and conjoint analysis conducted on each sub-sample (Malhotra & Birks 1999, 633 & 641). A 

validation set can simply be a respondent set not used to estimate the parameters of the 

model. Another option is to have the questionnaire contain so-called holdout questions. Re

spondents rate these holdout questions but their ratings are not used to estimate the parame

ters of the models. In this research, the pre-test sample was used as a validation sample. Using 

a holdout sample would have been a better approach, but it was discarded because of the 

limitations in the questionnaire length. Furthermore, the answers for the second orienting 

question regarding the interests in various services were used to check the internal reliability 

and consistency of the results from the first conjoint analysis. The results from the validation 

sample and the frequency distribution of the orienting question did not contradict the earlier 

findings.

Thirdly, the most risky operational concepts for the validity are the concepts used to measure 

usage, expertise, and adoption. Two different concepts were used to form one of the seg

ments, i.e., for expertise and the results were compared. The primary concept was based on 

the usage of mobile service, while the secondary concept first utilised a wider set of electronic 

services. The problem with the latter was that the segments were so small that they were not 

anymore very suitable for conjoint analysis. Finally, another concept based on pay-TV was 

selected. Clearly, the selection of the concept impacts the results significantly. Two different 

purchase-intention levels were also used to estimate the demand, and the analysis was made 

at both levels. Both definitions gave similar results. Also, in cluster analysis, two different 

amounts of clusters were tested, and the results were compared. Findings of this will be given 

in the next chapter.
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6 RESEARCH FINDINGS AND DISCUSSION

This chapter presents the findings from the empirical research. Upon the completion of the 

data collection, the sample consisted of 164 respondents, which is an adequate number to run 

conjoint analysis. The interruption rate was not high, i.e., under 10%. Furthermore, the most 

of those, who did not finish the questionnaire, interrupted it already after the brief introduc

tory to the subject. In 27 of 164 responses, one or more selections in the conjoint analysis 

questions were left blank. Two kinds of cases seemed to exist. In two of the incomplete ques

tionnaires, respondents had only selected cases, where the values were different from 5 

(=defmitely will not buy). In the rest of the cases, there were one or two values missing. In 

most of these cases (n=20), only one value was missing. They were included in the analysis 

sample by replacing the missing value with a value that was typical in the similar reply pat

terns. All the rest of the incomplete cases (n=7) were eliminated from the sample.

The attribute importance and summary utilities from the two conjoint analyses can be found 

in Appendix D. These results will be utilised throughout this chapter. When interpreting the 

results, it should be noted that the scale was such that the highest purchase intention had the 

lowest value (l=would surely buy). Therefore, the lower the utility, the more it increases con

sumer’s intention to purchase. The findings will be discussed in the order of the hypotheses 

presented.

6.1 Findings regarding Advantages and Risks of Bundling

This section explains the research findings related to the first three hypotheses about the ad

vantages and risks of bundling. The result for Hypothesis 1 can be seen by comparing the 

summary utilities assigned to monthly flat fees in the two conjoint analyses. In the second 

conjoint analysis, the monthly flat fees evaluated were 6, 12 and 18 euros, which were double 

the rates of the first conjoint analysis simply, because there were now two channels instead of 

one. When the utilities from the second conjoint analysis are divided by two, the utilities are 

almost the same as the utilities for 3, 6 and 9-euro monthly rates in the first conjoint analysis. 

The comparison is shown in Figure 19. According to the figure, the price sensitivities with 

and without bundling were approximately the same, which contradicts Hypothesis 1 (Hi re

jected).
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Figure 19: Aggregate-level Estimates for the Change in the Price Sensitivity

□ Utility without bundling

I Utility with bundling 
divided by 2

On the other hand, the results support Hypothesis 2 claiming that bundling increases demand. 

To test Hypothesis 2, the demands for individual channels in the first conjoint analysis needed 

to be compared with the demands for the two-service bundles in the second conjoint analysis. 

First, simulation was used to make the results comparable. The original idea was to compare 

the results for all services and bundles at all price levels. This would have required running 

simulation also on the results from the second analysis. However, this simulation behaved 

very unstable. The reason was probably that one of the factors was used only in three profiles 

(the discount in mixed joint) and another one factor only in six profiles (price partitioning in 

mixed leader). Therefore, the comparison was finally made between the simulated results 

from the first conjoint analysis and the actually collected price and service combinations from 

the second analysis. The demand was evaluated with two different definitions: One where the 

purchase intentions were between 1 and 2, and another where they were between 1 and 3. The 

latter results can be found in Table 10. Both definitions revealed very similar results, so the 

table that included also the probably-would-purchase case (value 3) was selected, because a 

larger number of cases was more useful for the other analyses.

Third, when calculating the demand and the revenue with bundling, two assumptions were 

made. First, it was assumed that those who had earlier intended to buy either only Product A 

or Product B, would, if not buying the bundle, continue to buy Product A or B. Second, it was 

assumed that those who had earlier indicated interest to buy both A and B, but were not inter

ested to purchase the bundle, would continue to buy A and В separately, although this is not
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very logical. The results for all nine cases can be found in Table 10. Under these assumptions, 

in all cases, the demand was slightly increased. The increase was between 1 to 10 %. This 

supports Hypothesis 2, but one has to be very careful when accepting this result because of 

the assumptions and the relatively low increase in demand (#? accepted).

CASE PURCHASE BEFORE
Units Euros

AFTER
Units Euros

DEMMAND 
CHG (Units)

DEMAND
CHG (%)

INCOME 
CHG (Euros)

INCOME 
CHG (%)

Games 1A) and Fina (В)
- mixed leader 60%

- Games (A) leader

- 3 EUR/channel

Neither

A only

В only

Both

A+B (Bundle)

55

17

15

57

0

51

45

342

33

15

15

33

27

0

45

45

198

162

4 3% 12 3%

Total Sold (Units/Eur) 146 438 150 450

Games ÍA) and Fina (В)
- mixed leader 80%
- Games (A) leader
- 6 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

51
26
22
25

0
156
132
300

5Ü
23
22
16
13

Ö
138
132
192
156

5 5% 30 5%

lotal Sold (Umts/fcur) “TU'3 Ö18

Games ÍA) and Fina (Bi
- mixed leader 70%
- Games (A) leader
- 9 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

58
22
16
28

0
198
144
504

58
21
16
25

4

0
189
144
450
72

1 1 % 9 1 %

lotal Sold (Units/bur) 95 855
News ÍA) and Fina ÍB)
- mixed joint
- 40% discount
- 3 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

1У
33

0
72

0
99
0

432

18
23

0
13
70

0
41

0
47

252

12 7% -191 -36 %

1 otal Sold (Umts/Eur) Г89 330
News ÍA) and Fina ÍB1
- mixed joint
- 25% discount
- 6 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

47
30

5
42

Ö
180
30

504

35
23

4
21
31

0
104

18
189
279

12 10% -125 -17 %

lotal Sold (Units/Eur) ГЗТ 590
News ÍA) and Fina ÍB)
- mixed joint
- 10% discount
- 9 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

51
29

3
41

0
261

27
738

50
27

3
31
13

0
219

24
502
211

4 4% -70 -7%

lotal Sold (Umts/Eur) m 956

News ÍA) and Games
- mixed leader 70%
- News (A) leader
- 3 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

Г7
33
2

72

0
99

6
432

Г5
28

1
14
65

0
84

3
84

390

8 4% 24 4%

lotal Sold (Umts/Eur) M>1

News (At and Games
- mixed leader 60%
- News (A) leader
- 6 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

33
29

8
43

0
174
48

516

42
25

4
28
25

0
150
24

336
300

12 10% 72 10%

lotal Sold (Umts/Eur) Г75 5T0
News ÍA) and Games
- mixed leader 80%
- News (A) leader
- 9 EUR/channel

Neither
A only
В only
Both
A+B (Bundle)

48
26

6
44

Ü
234

54
792

45
25

5
30

19

0
225

45
540
342

8 7% 72 7%

1 lotal Sold (Umts/Eur) rZÜ| TÜ8Ü Ш ГТ57

Table 10: Demand and Revenue Changes

The results supported somewhat Hypothesis 3 claiming that bundling reduces the dispersion 

in customer valuations was tested. To test the hypothesis, descriptive statistics were run. The 

results can be found in Table 11. The test was simply that, if the standard deviation for the 

reservation prices of the bundle is lower than for its parts, dispersion is reduced. For seven
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cases of nine, the standard deviation for the bundle was smaller. The reduction was largest for 

the games and financial news bundle at the highest price levels. The reason for this reduction 

is not very useful, and can be found from the columns minimum, maximum and mean. The 

reason is simply that consumers are in the second conjoint analysis more concentrated around 

the lowest purchase intention figures (3-5). On the other hand, for two cases, the dispersion 

slightly increased. The cases were the news and games bundle and the news and financial 

news bundle at the lowest price level, i.e., 3 euros per channel (H3 accepted).

Descriptive Statistics
Channel/Bundle Minimum Maximum Mean Std. Deviation Variance
News 3 euros 1 5 2,4677 1,15776 1,34
Financial 3 euros (simulated) 0,67 5,33 2,9704 1,1318 1,281
Games 3 euros (simulated) -0,33 6 2,8683 1,14513 1,311
News 6 euros (simulated) 0,67 5,33 2,9731 1,0171 1,035
Financial 6 euros 1 5 3,4758 1,08298 1,173
Games 6 euros (simulated) -0,33 5,67 3,3737 1,03558 1,072
News 9 euros (simulated) 0,67 5 3,0269 1,00459 1,009
Financial 9 euros (simulated) 0,67 5 3,5296 0,93416 0,873
Games 9 euros 1 5 3,4274 1,13223 1,282
Mixed Leader: News (Leader) + Games, 6 euros 1 5 3,52 1,233 1,52
Mixed Joint: News + Finance, 6 euros 1 5 3,19 1,34 1,795
Mixed Leader: Games (Leader) + Finance, 6 euros 1 5 4,18 0,937 0,879
Mixed Leader: News (Leader) + Games, 12 euros 1 5 4,24 0,82 0,673
Mixed Joint: News + Finance, 12 euros 2 5 4,09 0,937 0,878
Mixed Leader: Games (Leader) + Finance, 12 euros 3 5 4,4 0,673 0,452
Mixed Leader: News (Leader) + Games, 18 euros 1 5 4,31 0,876 0,767
Mixed Joint: News + Finance, 18 euros 2 5 4,39 0,783 0,613
Mixed Leader: Games (Leader) + Finance, 18 euros 3 5 4,56 0,559 0,313
Valid N (listwise)

Table 11: Reduction in the Dispersion of Customer Valuations

6.2 Findings regarding the Bundling Method

This section is concerned about the finding regarding the selection of an optimal bundling 

method. First, Hypothesis 4 regarding mixed bundling were tested. The testing was done by 

analysing the demand increase separately for each of the nine cases in Table 10. The table 

shows the demand and the profits before and after bundling. In the research design, some as

sumptions were made regarding demands, price elasticity, and reservation prices. There was 

now additional information available for checking whether these assumptions hold or not. 

This check was done first. Finally, the hypotheses regarding the margin assignment and two- 

part pricing were tested.
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Estimates for demand, price elasticity, and reservation prices for the three services can be 

seen in Table 12. Although, the price elasticity cannot be measured exactly here, the table 

gives some indication of price elasticity for the three services. Each column in the table 

shows how many consumers were likely to purchase the service at each price level, and how 

large percentile drop there was when the price was raised from the previous level. For exam

ple, when the price for the financial news channel was 3 euros, 47 customers were likely to 

buy the service. When the price was raised to 6 euros, the demand dropped to 24, which is 

almost 50% decrease. Table 12 shows that the news channel had the highest demand on all 

price levels, and it was the least price elastic service. The demands for the financial news 

channel and for the games channel were approximately equal at the lower price levels. At the 

9-euro level, the demand for financial news further dropped while the demand for games 

seemed to be rather inelastic between 6 and 9 euros. Financial news was the most price elastic 

service.

Channel Demand 
(3 euros)

Demand 
(6 euros)

Demand 
(9 euros)

News
- nmb of customers (percentual drop)

67 43 (-38%) 43 (0%)

Games
- nmb of customers (percentual drop)

44 23 (-48%) 24 (+4%)

Financial news
- nmb of customers (percentual drop)

47 24 (-49%) 16 (-33%)

Table 12: Demand and Price Elasticity for Individual Channels

The part utility was used directly as an indication of the relative reference or the reservation 

price. As earlier mentioned, reservation and reference prices are highly correlated, and the 

reservation price can be used as an operational concept for the reference price (Lichtenstein 

and Bearden 1989, 66; Anttila 1990, 95). News had the highest utility and, thereby, the high

est reservation price. The reservation prices for games and financial news were almost equal. 

This agrees with the earlier assumptions. The reservation prices contradicted the assumptions 

that the fact-based news and financial news would have lower reservation prices than the 

viewpoint-based games channel. The part utilities for bundles confirm the results from the 

first conjoint study. In the second conjoint analysis, the most popular bundle combined the 

highly popular news channel with the second popular games channel. The news channel and 

the least popular financial news channel formed the second popular bundle. The least popular 

bundle combined two least popular services: games and financial news. The first conjoint
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analysis also revealed that customers, who preferred games, disliked financial news and op

posite.

Hypothesis 4 was concerned about mixed-leader bundling. The two mixed-leader cases can 

be found in the rows 1 to 6 in Table 10. Hypotheses 5 was about mixed-joint bundling. The 

one mixed-joint case can be found form the rows 7 to 8 in Table 10. In the table, the demand 

changes are shown in columns 7 and 8, and the revenue changes in columns 9 and 10. The 

general results for all cases in Table 10 are that, first of all, there was a demand increase in all 

three cases. The reason for the increase was different in each case. Secondly, the higher the 

price was, the higher the revenue was with or without bundling in all cases.

Both mixed-leader cases supported Hypothesis 4, but the demand increases were so small that 

one has to be careful when accepting the results. Rows 1 to 3 show the results for the mixed- 

leader bundle where the games channel was the leader service, and financial news was the 

other service. Regarding the conditions in Hypotheses 4, this bundle was not very promising, 

because demands, price elasticity, and reservation prices for the two services were about 

equal. Still, there was only a very small increase (1-5%) both in demand and revenues in all 

three cases. Most of the bundle buyers would have purchased both products anyway. The in

crease came from a few respondents who in the first conjoint analysis intended to buy only 

the games channel, but who were interested to buy also the financial news after bundling. 

There were altogether eight game purchasers who after bundling gave the answer “could buy” 

to the bundle, although originally either did not intended to buy financial news (n=6) or nei

ther of the channels (n=2). In all of the cases, the original purchase intention for the games 

channel was either very little above or below 3 (could buy), and for the financial news near 4 

(probably would not buy). Cross-selling to financial news buyers did not succeed at all. They 

were not interested to buy the bundled game channel. The cross-selling figures were so small 

that the result is not significant.

Rows 7 to 9 show results for a bundle where news was the leader service, and games the other 

service. According to Hypothesis 4, mixed-leader bundling increases cross-selling when the 

demand for the leader is larger and the reservation price smaller. This applies better to this 

bundle than the previous one, because news had the highest demand, although it had also a 

higher reservation price, which contradicted the original assumptions. This bundle performed 

best of the three bundles. The results in rows 7 to 9 show there was an increase of 4-10% both
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in the demand and in the revenue for all cases. Again, most of the bundle buyers would have 

purchased both products anyway, but, this time, cross selling succeeded both to news buyers 

and games buyers. Both those who originally intended to purchase only news (n=10) and 

those who originally intended to purchase only games (n=6), were interested to buy also the 

other product when bundling was applied. Again, there were a few customers (n=6) who 

originally intended to buy neither of the products, but ended up buying the bundle. The origi

nal values in these cases (n=22) were all between 3 and 4, expect in three cases where the 

value for the other product was around 2 {H4 accepted).

The results for the third case, i.e., mixed-joint bundling of news and financial news can be 

found in Rows 4 to 6 in Table 11. In this case, the conditions did not match well enough the 

conditions in Hypothesis 5, and it was not possible to test the hypothesis with this one case. In 

this case, there was an increase in demand, but decrease in revenues. The increase in sales 

was not large enough to offset the decrease in profits due to the given discount. The smaller 

the discount level was, the lower the drop was in earnings. The reason for this was the canni

balisation effect: most of bundle buyers would have purchased both products anyway. The 

increase in demand came almost solely from the customers who originally intended to pur

chase only the news channel (n=19). Only one customer, who in the first conjoint analysis 

intended to buy only financial news, purchased the bundle. On the other hand, there were four 

customers who originally intended to buy neither of the products, but were still interested to 

buy the bundle. The last increase was probably due to the discount. In cross-selling cases, the 

original answer to the other service was between 2 (=likely to buy) and 3 (=could buy), and to 

the other 4 (=quite surely will not buy). In one case, the corresponding values were 2 and 5 

(=surely won’t buy). In all of the customer acquisition cases, the original values were between 

3,33 and 4,33 for both products (#5 neither accepted nor rejected).

Hypothesis 6 claiming that simple partitioning of the prices in the bundle makes a difference 

was supported. In the most popular partitioning, the share of the leader product was 60%. In 

the second popular partitioning, the share of the leader product was 40%, while, in the clearly 

least popular partitioning, the share of the leader product was 80%. The unpopularity of 80% 

allocation could for example indicate that customers are sensitive to extreme prices. On the 

other hand, the partitioning was not considered to an important factor in the evaluation {He 

accepted).
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As earlier stated, the attempt to measure the appropriate amount of the discount in the mixed- 

joined method failed and, due to the small number of actually evaluated combinations, the 

results are highly unreliable. To make this result more clear, a simulation was run for the 

news and financial news bundle sold at 6 euros per channel with discounts of 10%, 25%, and 

40%. The simulation showed that this result did not behave logically. The demand increased 

significantly when the discount was increased from 10% to 25% as can be expected. But 

when the discount was further increased to 40%, demand dropped. The latter result is hard to 

interpret, and it rather tells that the results regarding the discount are highly unreliable and 

that this measurement failed.

Finally, the supporting evidence for Hypotheses 7 and 8 can be seen from summary utilities 

regarding pricing mode in the first conjoint analysis. Flat fees were clearly the most preferred 

pricing scheme. A bundle including 20 usage was preferred more than a bundle including 

only 5 usage. Furthermore, the pricing mode was considered to be the second important factor 

when customers evaluated the offers, almost as important as the channel type. At the aggre

gate level, customers seemed to be more price sensitive to access fees than to usage prices. 

The utility difference between the most and the least preferred monthly rate was 0.55, while 

the same figure for usage rates was 0.36. From the two price levels, the access fee was 

slightly more important attribute than the usage price (#7 accepted, Hs accepted).

6.3 Findings regarding Segmentation

Next, the third group of hypothesis regarding segmentation were tested. Before the analysis, it 

was tested how overlapping the three groups based on usage, expertise, and adoption were. 

The cross tabulations can be found in Appendix E. The results showed that the groupings 

were somewhat overlapping, but still clearly separate. Second, Hypothesis 9 to 14 about 

heavy versus light users, expert versus novice users, and early adopters versus late adopters 

were tested. In each case, the groups were first formed, and, then, the two conjoint analyses 

were run separately for each group. Then, ANOVA was used to check the significance of the 

differences between the two groups. Further, an additional definition was formed for exper

tise to show that the definition of these difficult concepts has a major effect on the results.

Regarding usage-based segmentation, both hypotheses were supported. In addition, there 

were other significant differences between the groups. Utility summaries, attribute impor-
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tance, the ANOVA results, and analysis of valuation differences can be found in Appendix F. 

56 heavy users and 79 light users were identified. First, summary utilities for monthly rates 

showed that bundling decreased the price sensitivity more for heavy users that for light users. 

In fact, the price sensitivity of light users even slightly increased. Second, if the pricing of 

single channels had been based on the aggregate-level prices, there would have been con

sumer surplus left in financial news for heavy users, and in games for light users. On the other 

hand, heavy users would not have purchased games, and light users would not have purchased 

financial news. In theory, this would have created an opportunity for offering an aggregate 

bundle of financial news and games for both groups. To summarise, there existed differences 

in consumer valuations between heavy users and light users that could be utilised in bundling. 

Third, although both groups preferred flat fees most, heavy users preferred them significantly 

more. They also gave the pricing mode as the most important attribute, while for light users it 

was the content. Heavy users were also more price sensitive toward access fees. On the other 

hand, the light users were more price sensitive towards usage prices {Hga¡ H%, Hwa, and 

H¡ ob,accepted).

For the expertise-based grouping, both Hypothesis 11 and Hypothesis 12 about were only 

partly supported. No other significant differences between the groups were found. Exact re

sults can again be found in Appendix F. 32 expert users and 121 novice users were identified. 

First, the part utilities for monthly rates showed that bundling did not decrease the price sen

sitivity of either group. This contradicted Hypothesis 11 a. Second, if the pricing of single 

channels had been based on the aggregate-level prices, there would have been consumer sur

plus left in financial news for novice users, and in games for expert users. On the other hand, 

novice users would not have purchased games, and expert users would not have purchased 

financial news. In theory, this would have created an opportunity for offering an aggregate 

bundle of financial news and games for both groups. To summarise, there existed differences 

in consumer valuations between expert users and novice users that can be utilised in bun

dling. The result was not significant. Contradicting Hypothesis 12a, novice users preferred 

flat rates to the expert users. Novice users also found the pricing method more important than 

expert users. For expert users, the content was the most important factor. On the other hand, 

expert users were more price sensitive towards flat access fees. The result was also not sig

nificant. Regarding the usage price, there were no significant differences (Нць and 

Hi2b accepted Hi¡a and H¡2a rejected).
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For the adoption-based grouping, Hypothesis 13 was partly supported, and Hypothesis 14 was 

supported. In addition, there were some other significant differences between the groups. Ex

act results can again be found in Appendix F. 33 early adopters and 48 late adopters were 

identified. First, summary utilities for monthly rates showed that bundling did not impact the 

price sensitivity for late adopters, while the price sensitivity of early adopters even increased. 

This contradicted Hypothesis 13a. Second, if the pricing of single channels had been based on 

the aggregate-level prices, there would have been consumer surplus left in news for late 

adopters, and in financial news for early adopters. On the other hand, early adopters would 

not have purchased news, and late adopters would not have purchased financial news. In the

ory, this would have created an opportunity for offering an aggregate bundle of news and fi

nancial news for both groups. Interestingly, both groups valued games more than consumers 

at aggregate level do. To summarise, there existed differences in consumer valuations be

tween early adopters and late adopters that can be utilised in bundling. Hypothesis 14 about 

two-part pricing was supported. Early adopters were significantly more price sensitive to

wards usage fees. Early adopters also preferred more flat rates, but the difference was not 

significant. Regarding usage price, there was no difference. Clearly, the most significant dif

ferences between early adopters and late adopters were related to the content (Н^ь, H¡4a and 

Hi4b accepted ;H¡¡a rejected).

To show how a critical role does the definition of concepts usage, expertise, and adoption 

have, an additional operational measure was formed to expertise. As earlier described, the 

second definition was the experience with pay-TV. This revealed only two minor differences. 

Рау-TV viewers were less price sensitive to usage prices, and they were less interested in 

games. The original measurement seems more promising.

6.4 Other Findings

Finally, to identify consumer groups or segments that gave similar answers to the two con

joint analyses, cluster analysis was executed on the individual-level utilities from the conjoint 

analyses. Cluster analysis gave a lot of insights how consumers actually differ regarding their 

attitudes to pricing and services. It also showed more clearly where the demand increase actu

ally came from when bundling was introduced. For both cluster analyses, formulation of both 

three and four clusters was tested. Differences in demographics and in the behaviour regard

ing mobile services were used to describe the clusters. Further, the segments from the first
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and second conjoint analysis were compared with cross tabulation to understand how con

sumers behaved when bundling was introduced.

In the first conjoint analysis, three clusters were selected, because using four clusters did not 

reveal much additional information. In four-cluster analysis, there was an additional small 

group of consumers who preferred a bit more flat fees, but the difference was not very signifi

cant. The results from 3-cluster analysis can be found in Appendix G. The identified seg

ments are approximately equal in size. In addition to these three groups, there was a group of 

respondents that gave an equal value (5) to all nine options. This segment was analysed sepa

rately. The main differences between the four segments are collected in Table 13. The most 

significant difference between the clusters was what services they were most interested in. 

The segments were named according to the content: 1) “Unsure News” segment, 2) “Games, 

no Finance” segment, 3) “News and Finance” segment, and 4) “No Interest” segment.

Segment =>

Characteristic U

Unsure News Games,
No Finance

News and
Finance

No
Interest

Core benefit (con
tent)

News, no strong 
attitudes

Games and
news, disliked 
finance

News and financial 
news, disliked
games

Not inter
ested

Pricing-related Least price sen
sitive to access 
fees

Most price sen
sitive to usage 
prices

Most price sensi
tive to access fees

Demographics Less over 40 More under 25, 
lower education

More over 40, 
higher education

-

Consumer behaviour 
in electronic services

Light users,
novice users

Heavy users, early 
adopters and fol
lowers

Light users, 
late adopters

Table 13: Consumer Segments Identified from the First Conjoint Analysis

The first segment was called the “Unsure News” segment. It was interested in news, but it did 

not have any strong attitudes towards the other two services. Also, it preferred flat-rate pric

ing most and the lowest price levels as all other segments, but it did not react strongly to any 

of the pricing options. Regarding the access fee, it was the least price sensitive segment. 

Analysis of respondents’ demographics showed no significant differences expect that there 

were relatively less over 40-year old. As consumers of electronic services, there were rela

tively more light users and novice users. The second segment was called the “Games, no Fi

nance” segment. It was interested in games and news, but disliked financial news. Regarding 

demographics, there were relatively more people under 25 and with a lower level of educa-
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tion. Regarding pricing and consumer behaviour regarding electronic services, there were no 

significant differences, although the segment was most price sensitive to usage prices. The 

third segment was called the “News and Finance” segment. It was interested in news and fi

nancial news, but disliked games. Regarding pricing, there were no significant differences 

found, but the segment was somewhat more price sensitive to access fees than the others. In 

demographics, there were relatively more people over 40, with a higher level of education, 

and also a bit more men than women. As consumers of electronic services, there were rela

tively more heavy users, and more early adopters and followers (users between early and late 

adopters). In the “No Interest” segment, there were no significant differences in demograph

ics, but there were relatively more light users and late adopters.

Second, the results from cluster analysis applied to the individual level utilities from the sec

ond conjoint analysis will be covered. Again, using both three and four clusters was tested. 

Both revealed two same segments: One that was only interested in the news and financial 

news bundle, and the other that was interested in the news and games bundle and strongly 

disliked the other bundles. In the 4-cluster segmentation, there were two additional segments 

between which the distance small but, when analysed further, seemed to be quite different. In 

the 3-cluster segmentation, the combined bundle was somewhere between the two bundles. 

Although the two clusters were quite small, it was decided to use 4-cluster analysis due to the 

differences. The results from 3-cluster analysis can be found in Appendix H. Again, there was 

also a group of respondents that gave an equal value (5) to all nine options. This segment was 

analysed separately. The main differences between the five segments are collected in Table 

14. The most significant difference between the clusters was again in services. Therefore, the 

segments were named: 1) “ News and Finance” segment, 2) “Price and News ” segment, 3) 

“Unsure” segment, 4) “Games, no Finance”, and 5) “No Interest” segment.

The first segment was called the “News and Finance” segment. It was interested only in the 

news and financial news bundle, although it did not have any strong attitudes towards the 

other two bundles. Regarding pricing, it was the least price sensitive segment. Analysis of 

demographics showed that there were relatively more people over 40, with medium or higher 

income levels, and with a university degree. There were also slightly more men. As consum

ers of electronic services, they were relatively more novice users and more followers. There is 

one additional interesting result regarding the segment. Probably because this segment was 

only interested in the mixed-joint bundle, it was the only segment where the discount on the
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mixed-joint bundling behaved logically: The higher the discount was, the higher the demand 

was. The second segment was named as the “Price and News ” segment. It was almost 

equally interested in both bundles that included the news channel. Regarding pricing, it was 

also the most price sensitive segment. It preferred mixed-leader bundles where the price par

titioning between services was either 40% or 60%, but not 80%. This agrees with the price 

sensitivity. Regarding demographics, the only significant difference was relatively more high- 

income consumers. Analysis of the electronic service consumption showed that there were 

more earl adopters and heavy users.

Segment =>

Characteristic U

News and 
Finance

Price and
News

Unsure Games,
No Finance

No
Interest

Core benefit News and
finance

News and
finance, news 
and games

News and 
games, no 
strong atti
tudes

Only news and 
games

None

Pricing-related Least price
sensitive

Most price
sensitive

Not very
price sensi
tive

Highly price
sensitive

Demographics Over 40, me
dium or high 
income, uni
versity degree

High income Less over
40, more
without any 
degree

Less over 40 Lower educa
tion, lower
income

Consumer behav
iour in electronic 
services

Novice users, 
followers

Early adopt
ers, heavy
users

Novice users, 
light users,
late adopters

Table 14: Consumer Segments Identified from the Second Conjoint Analysis

The third segment was called the “Unsure” segment, because it did not react strongly to any 

of the options. It was mostly interested in the news and games bundle. It was not very price 

sensitive. It preferred mixed-leader bundles where 60% of the price was assigned to the 

leader, which could be interpreted so that it valued more news than games. Analysis of demo

graphics showed that there were relatively fewer people over 40 and relatively more people 

without any degree. Regarding electronic service consumption, there were no significant dif

ferences. The fourth segment was called the “Games, no Finance”. The cluster analysis indi

cated this as the most different segment from the other segments. It was also the smallest 

segment (n=9). It was only interested in the news and games bundle, and highly disliked all 

other bundles. The reason could be that the other two bundles included financial news. The 

segment was also highly price sensitive. It also preferred the mixed-leader bundle where the 

partitioning was such that leader’s share of price was 60%. Because the segment is small, it 

was impossible to analyse reliably the differences in demographics and electronic service
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consumption. Highly unreliable results are that there were relatively fewer people over 40, 

slightly more women, and less heavy users. The analysis of demographics for the fifth seg

ment, i.e., “No Interest” segment showed that the segment had more people with a lower edu

cational level and lower household income. Regarding electronic service consumption, there 

were relatively more novice users, light users, and late adopters.

To understand the impact of bundling and the segments further, the results of the two cluster 

analyses were combined with cross tabulation. The results are shown in Table 15.

Clusters from Conjoint 1 Total

C
lu

st
er

s f
ro

m
C

on
jo

in
t 2

No Interest Unsure
News

Games, no
Finance

News and 
Finance

No Interest Count 28 20 4 0 52
Expected
Count

10,7 14,3 12,3 14,7 52,0

% within 87,5% 46,5% 10,8% ,0% 33,3%
News and 
Finance

Count 2 11 5 19 37

Expected
Count

7,6 10,2 8,8 10,4 37,0

% within 6,3% 25,6% 13,5% 43,2% 23,7%
Price and 
News

Count 0 2 8 17 27

Expected
Count

5,5 7,4 6,4 7,6 27,0

% within ,0% 4,7% 21,6% 38,6% 17,3%
Unsure Count 2 9 12 8 31

Expected
Count

6,4 8,5 7,4 8,7 31,0

% within 6,3% 20,9% 32,4% 18,2% 19,9%
Games, no 
Finance

Count 0 1 8 0 9

Expected
Count

1,8 2,5 2,1 2,5 9,0

Total
% within ,0% 2,3% 21,6% ,0% 5,8%
Count 32 43 37 44 156
Expected
Count

32,0 43,0 37,0 44,0 156,0

% within 100,0% 100,0% 100,0% 100,0% 100,0%
Table 15: Cross Tabulation between the Two Segmentations

Table 15 shows how consumers moved between the segments when bundling was introduced. 

First, most of respondents in “No Interest” segment in the first analysis remained in the simi

lar group after bundling. Second, many of the “Unsure News” respondents from the first
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conjoint analysis had problems or did not want to answer the second question, and over 45% 

of this segment joined the “No Interest” segment. Third, the “Games, no Finance” segment 

from the first analysis dispersed into three segments in the second analysis. Most of them 

went to the “Unsure” segment. The rest of them went either to “Games, no Finance” or “Price 

and News” segment. Fourth, the “News and Finance” segment from the first analysis was 

divided between the “News and Finance” segment and the “Price and News” segment of the 

second conjoint analysis.

6.5 Summary of Hypothesis Tests

Table 16 summarises the results of the hypothesis tests of this study. The results of the em

pirical research will be discussed in the next section. It is important to keep in mind that the 

results are only tentative, because the sample was not representative, and selection bias can be 

present.

Hyp. Briefly stated Results
H, Bundling decreases price sensitivity. Rejected
H2 Bundling increases demand measured by purchase likelihood. Accepted
H3 Bundling reduces the dispersion of consumer valuations. Accepted
H4 Mixed-leader bundling increases revenue, when demand for the 

leader is much higher, but its reservation price is lower than the 
follower’s

Accepted

H5 Mixed-joint bundling increases revenue, when demands and res
ervation prices for both products are approximately equal.

Neither ac
cepted nor 
rejected

H6 Simple partitioning of the prices in a bundle influences the attrac
tiveness of a bundle.

Accepted

H7 Consumers prefer flat rates significantly to two-part pricing. Accepted
H8 Consumers are more price sensitive to access fees than usage fees Accepted
H9 Bundling works more efficient on heavy users than light users

a) It decreases price sensitivity of heavy users more than light 
users’
b) There exists differences in consumer valuations between 
heavy users and light users that can be utilised in bundling

a) Accepted
b) Accepted

Hio Flat rates work more efficient on heavy users than light users
a) Heavy users prefer more flat rates than light users do
b) Heavy users are more price sensitive to access than light users

a) Accepted
b) Accepted

H„ Bundling works more efficient on expert users than novice users
a) It decreases price sensitivity of expert users more than novice 
users’
b) There exists differences in consumer valuations between ex-

a) Rejected
b) Accepted
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pert users and novice users that can be utilised in bundling
Ни Flat rates works more efficient on expert users than novice users

a) Expert users prefer more flat rates than novice users do
b) Expert users are more price sensitive to access fees than nov

ice users

a) Rejected
b) Rejected

H,3 Bundling works more efficient on early adopters than late adopt
ers
a) It decreases price sensitivity of early adopters more than late 
adopters’
b) There exists differences in consumer valuations between early 
adopters and late adopters that can be utilised in bundling

a) Rejected
b) Accepted

H,5 Flat rates works more efficient on early adopters than late adopt
ers

a) Early adopters prefer more flat rates than late adopters do
b) Early adopters are more price sensitive to access fees than late 

adopters

c) Accepted
d) Accepted

Table 16: Summary of Hypothesis Tests

6.6 Discussion

This section discusses the empirical findings presented in the sections 6.1 to 6.6. Especially 

the following five results were found important. First, cannibalisation is a serious risk for the 

profitability of price bundling. Second, profitability and penetration pricing contradict in this 

particular case. Third, consumers prefer strongly flat rates. Fourth, cluster analysis revealed 

consumer groups that could enhance the efficiency of bundling. Fifth, the second conjoint 

analysis and cluster analysis together showed that a part of the demand estimated in the first 

conjoint analysis might be highly uncertain.

The advantages of bundling were not very strongly supported. The reason could be that the 

research design was too simple. This could for example explain why the price sensitivity was 

not reduced when bundling was introduced. Pricing information was basically the only infor

mation cue in addition to the core benefit (the content) available to respondents. It might have 

been too easy for consumers to compare the offerings. Further, respondents could see all the 

offerings in each conjoint analysis simultaneously. Bundling increased the demand in all 

evaluated cases, but the increase was fairly small, and there were some assumptions behind it. 

The misbehaving factor, i.e., the discount in mixed-joint bundling disturbed somewhat the 

analysis. Probably, a more realistic research design with a wider set of information cues and 

price ranges would support much more strongly the expected advantages of bundling. At 

least, any of this study’s results did not contradict the advantages of bundling.



99

The analysis of mixed bundling was complicated by the fact that the original assumptions 

regarding price elasticity and reservation prices for the services proved to false. Still, the con

ditions indicated by Guiltinan’s theorem (1987) seem to support the efficiency of bundling. In 

addition, this part provided three useful results. First, in mixed-joint bundling too large dis

counts easily offset the advantages of the demand increase. A closer analysis of the decrease 

in profitability showed that the reason was the cannibalisation effect. Second, in all cases, the 

company would have achieved the highest revenues at the highest price levels. In practice, 

this means the company needs to select between these short-term profitability and penetration 

pricing. Penetration pricing is strongly recommended by the theory for this kind of a new 

service. Third, the simple partitioning of the price clearly affects the attractiveness of the 

bundle. How the discount should be exactly assigned, was not analysed.

The results regarding two-part pricing are probably the clearest, and they confirm the theory. 

As expected, consumers preferred strongly flat rates. This was true for all consumer groups 

regardless of their usage, expertise, or adoption of electronic services. Still, there were some 

differences in how strongly the flat rates were preferred, and how price sensitivity the con

sumers were towards flat fees and usage prices. The only contradicting result was that novice 

users prefer flat rates more than expert users, although they were less price sensitive towards 

access fees. Flat rates reduce customer uncertainty, which could explain the preference of 

novice users for them. Another result was that the pricing mode was found to be an important 

factor. It was found to be more important than price levels, and, sometimes, even more im

portant than the content. There could be at least three explanations for this. First, it could be 

that consumers really do dislike usage prices. Second, it could be a methodology problem 

related to conjoint analysis. In conjoint analysis, the selection of attribute levels impacts the 

relative importance of these attributes (McCullough 2002, 19-20). Third, it could be that the 

simple research design directs respondent’s attention to the pricing mode. Probably, it is some 

kind of combination of these three.

Regarding usage, expertise, or adoption of electronic services, usage seems to be the best in

dicator of consumer’s pricing behaviour. There were clear differences between heavy users 

and light users in all pricing-related issues. As earlier mentioned, the pricing-related differ

ences between expert users and novice users could probably be explained with consumer un

certainty. On the other hand, adoption of electronic services does not seem to provide much 

additional information to pricing. The most significant differences between early adopters and
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late adopters were related to their interest in various services. The finding that early adopters 

would be more price sensitive towards access fees contradicted the general assumption that 

early adopters have higher willingness-to-pay for new services. The result is difficult to inter

pret, and the reason could be also that the grouping used for dividing the respondents to early 

adopters and late adopters was not functioning very well. On the other hand, using mobile 

market as an indicator for usage and expertise seems fairly promising, because the results 

behaved pretty much as expected based on the literature review. Still, additional concepts for 

usage, expertise, and adoption should be tested.

Cluster analysis revealed many insights into the demand. In both cluster analyses, the most 

important variable describing the clusters or the segments was the core benefit, i.e., the chan

nel content. This might indicate that the benefit segmentation could be a very promising seg

mentation strategy. There were also several other differences between the segments regarding 

pricing, demographics, and consumption of electronic services. They could be used when 

marketing strategies are planned per segment. One very interesting result revealed by the 

cluster analysis was that a part of the demand for the highly popular news service might not 

be real, or, at least, these consumers were very unsure about their needs and their willingness 

to pay. These respondents might have simply indicated interest in the news channel, because 

it was the most neutral service and also the easiest to understand.
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7 IMPLICATIONS

In this section, the implications of the research findings are presented for the theory develop

ment of price bundling and for the purposes of marketing management to plan pricing strate

gies for information goods. Finally, some topics for potential future research are presented.

7.1 Theoretical Implications

The research finding of this study gave support to the claim that price bundling is a useful 

pricing strategy for information goods. It showed that many advantages can be achieved by 

price bundling and also that there is a risk called cannibalisation involved. Second, it gave 

some guidelines for selecting a bundling method, and for assigning the profit margin among 

the bundled products. Last but not least, it is showed that segmentation can increase the effi

ciency of bundling.

Earlier Bakos and Brynjolfsson (1999) have shown that, in theory, price bundling should be 

very applicable for information goods. This study partly continues their work. The existing 

studies regarding price bundling of information goods have many restrictions that limit their 

applicability in real-life pricing situations. A comprehensive framework model has been 

missing for analysing price bundling in the context of information goods. The main objective 

of this study was to develop this kind of a framework model that could be used in real-life 

pricing situations. The framework model should contain the factors that influence the price 

bundling decision for information goods, and it should describe the advantages and risks of 

using price bundling. The framework model was created, and it was presented in Section 4.4.

The pricing theory provides several models for classifying the factors influencing a pricing 

theory. The same classification is useful when analysing the factors influencing a price bun

dling decision. It also provides a way to classify the challenges in pricing information goods. 

The advantages from price bundling in the context of information goods match well these 

challenges. The framework model maps the challenges in the pricing information goods to the 

advantages and risk of price bundling. The framework model clearly shows that many ad

vantages can be achieved if price bundling is applied to information goods. Especially, the 

cost structure of information goods and the high variation in valuations support the usage of 

price bundling. There is one thing in the framework model regarding competition that should
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not be forgotten. Although information goods share many characteristics, different informa

tion markets differ significantly from each other. The impact of the market structure has al

ways to be analysed before a bundling decision is made.

Many of the advantages of price bundling can also be achieved with other value-based pricing 

strategies like differentiation. Furthermore, in reality, bundling is combined with other value- 

based pricing strategies like group pricing or penetration. For these two reasons, it is neces

sary to understand also other value-based pricing strategies. This study mainly discussed how 

the profitability of price bundling could be enhanced with segmentation and group pricing. In 

practice, a company needs also to understand how to combine price bundling with value 

pricing, i.e., with penetration pricing or skimming.

The decision to use price bundling is not an end in itself. The most difficult decisions left are 

what kind of a bundling method a company should use, and how to distribute the profit mar

gin among the products. Regarding the method, the key decision is to decide whether to use 

pure bundling or mixed bundling, and what kind of mixed bundling when mixed bundling is 

selected. The methods share many of the advantages and risks, but they are applicable under 

totally different conditions. The conditions affecting the selection of the bundling method 

were also included in the research framework. In general, mixed bundling can be used in a 

wider range of cases, because it does not require the company to have monopoly rights to 

some of the goods. Regarding mixed bundling, Guiltinan (1987) has provided a widely used 

framework for analysing mixed bundling decision in the context of services. The literature 

review provides reasons why this framework for services could be applied to information 

goods. The empirical research for testing the applicability of Guiltinan’s theory to informa

tion goods failed, although some support for it could be shown. The literature provides some 

contradicting ideas how the profit margin should be distributed among the bundled products. 

This study gave support to the hypothesis that even a simple partitioning of the price impacts 

the attractiveness of the bundle.

There is one mixed bundling method that is widely used for information goods, i.e., two-part 

pricing. For example, a mobile TV service provider needs to decide whether to price his 

services based on flat access fees, transaction fees, or a combination of these two. In general, 

other bundling methods are needed only if two-part pricing cannot be used. There is a lot of 

theory available for analysing a two-part pricing decision, and the literature for two-part
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pricing of information goods seems to be fairly robust and established. Also, this study pro

vided support for the hypothesis of the two-part pricing literature in the context of the mobile 

TV. For example, consumers strongly preferred flat rates, and price sensitivities towards ac

cess fees and usage prices behaved as expected. Based on the theory, this study claims that, 

although there exists other impacting factors, the most important factor influencing a two-part 

pricing decision is negative network externalities, i.e., capacity constrains. Because the mo

bile TV is lacking negative network externalities, flat rates are the recommended pricing 

strategy for it.

The most difficult problem in pricing information goods is the variation in consumer valua

tions. Although bundling often reduces the variations in consumer valuation, there are cases 

when it doesn’t reduce them or even can make them worse. The literature review describes 

the conditions when this might happen. The basic reason for this is always that the consumer 

valuations are correlated on one or more underlying variables. To solve this problem, a com

pany should identify the variables and segment the market based on them. This study collects 

some characteristics that could be applicable for segmenting an information market. The 

characteristics identified were usage, expertise, and adoption of electronic services. Accord

ing to the empirical research, usage seems to explain differences in the valuations measured 

by price sensitivity. Also, expertise seemed to have some impact, probably, due to customer 

uncertainty. Still, forming these concepts for totally new innovation is difficult and challeng

ing. When segmenting the market for totally new innovations, simple core benefit segmenta

tion might be at least in the beginning the most useful and the easiest segmentation method.

7.2 Managerial Implications

For marketing management, this study provides some indications what the future price struc

ture and the price level could be. Also, there seems to be different consumer segments that are 

interested in different service bundles. The segments also differ regarding pricing, which can 

provide some ideas for price discrimination. Due to the convenience sample and possible 

consumer bias, the results are only tentative. Before the commercial launch, a new consumer 

research is highly recommended.

This study suggests that the pricing structure for future mobile TV services could remind 

more the pricing structures in cable TV than the typical two-part pricing used in mobile in-
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dustries. Cable TV operators typically offer a few standard bundles that are priced using flat 

rate pricing, and that are targeted to different customer segments. Pay-per-view is an option 

for programs, which have either very high or very low valuations, and the valuations are con

centrated among a small fraction of consumers willing to pay very high prices (Bakos and 

Brynjolfsson 1999, 1622). There are three main reasons why flat rate pricing is recom

mended for TV-like services in mobile TV. Firstly, there are no negative network external

ities present in the mobile TV at least, when TV-like one-directional services are offered. 

Second, consumers seem to strongly advocate flat rate pricing. Thirdly, flat rate pricing en

courages usage, which can support creating positive network effects. Creating bundles from 

the flat-rate priced channels can further enhance profitability. This has again been earlier seen 

in the cable TV market. Pure bundling is not recommended, because the market is likely to be 

competitive. The exact selection of bundles requires further research.

The study indicated that the company would achieve the highest level of profitability by using 

the highest price levels in this study or even higher prices. On the other hand, penetration and 

penetration pricing require serious consideration, because indirect network externalities will 

be present in the mobile TV industry. The mobile TV industry is likely to suffer from the 

same chicken-egg problem as all other industries like digital TV, where indirect network ex

ternalities play a critical role, and hardware and software providers are independent compa

nies. The participating companies should study where the penetration pricing could be most 

efficiently applied to create the market. Penetration pricing could be applied to terminals, to 

signing fees, to service fees, or to any combination of these three. In any case, too high serv

ice fees can seriously limit the size of the future market.

The service provider should clearly consider using some kind of a segmentation policy. Using 

segmentation could help the company to better plan the launch order of its services, market

ing activities, pricing policies, and cross-selling activities. The cluster analysis in this study 

indicated that the most important variable describing the clusters or the segments could be 

simply the content of the channel. Benefit segmentation could be a useful strategy for a mo

bile TV service provider, because it is a fairly simply method, and there is not yet much in

formation available that could help to segment the market otherwise. In fact, cable TV indus

try seems to utilise a similar kind of strategy where channel bundles are formed around cer

tain content themes.
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It is also strongly recommended that the companies participating in the mobile TV market 

will run a new consumer research before the commercial launch. Some proportions regarding 

this study are presented in the next section.

7.3 Suggestions for further Research

First, it is highly recommended that the companies participating in the mobile TV market will 

run a new consumer research before the commercial launch. The study should use a prob

abilistic sample and, if Internet is used for data collection, respondents should be pre-selected. 

According to this study, two-part pricing would not require additional research for this kind 

of a service. Instead, the new research should focus on flat rates, but offer a wider range of 

price levels and different kinds of service bundles. Also, the price level for future terminals 

and the impact of a connection fee could be studied in the next research. Furthermore, the 

study should provide respondents more information cues than just the title of the content, and 

price information. Prototypes of the terminals and demos of the services should be shown to 

respondents. Channel brands and detailed information of the channel content could also be 

included.

Another interesting future study would be to test how well Guiltinan’s theorem (Guiltinan 

1987) regarding mixed bundling of services would apply to information goods. His theory 

would provide a good foundation for analysing a mixed bundling decision, and information 

goods seem to share many important characteristics with services. This study failed to test the 

applicability of Guiltinan’s theory for two reasons. First, the original assumptions regarding 

price elasticity and reservation prices of the services proved to be false, and the conditions did 

not match Guiltinan’s conditions for achieving maximum benefits from mixed bundling. Sec

ond, only a minor part of the study was dedicated to this purpose, and it was not the core ob

jective of the research. Because the results would be very useful both theoretically and practi

cally, a dedicated study for testing the applicability of Guiltinan’s theorem to information 

goods should be made.

Third, while this study provided some guidelines for selection the method of bundling, more 

detailed results regarding how to assign the profit margin among the products would be 

needed. The only results here were that the price partitioning impacts the attractiveness of the 

bundled, and that access fees and usage prices have different price elasticity. Because the
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pricing of terminals, the impact of the connection fee, and penetration pricing should also be 

researched, it is recommended that these four objectives could be combined into one study. 

This study would try to answer, how the profit margin should be distributed when the service 

offering consists of a terminal, a connection fee, and two or more bundled services. Further

more, it should study where penetration pricing would be most efficient.
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APPENDICES

APPENDIX A. Mobile TV Services

DVB (DVB 2003 has provided a classification and a wide range of examples for possible 

future mobile TV services. This classification is show in the table below.

Information / public information services Road transport “Telematics”
Web access and browsing
Interactive shopping/ m-commerce

• Online printed media (on demand or 
broadcast)

• Location based broadcasting services

Travel, and Traffic Information (TTI)
Advanced vehicular environment : “automatic 
car” including SW updating and remote diagno
sis, ...
Public transportation : passengers infotainment

• On-line addressing/managing of vehicle 
fleets

• Mise : Toll, emergency, searching, ...
Educational Communication services

• Training
• On-line science labs, library, language 

labs

• Telephony and video telephony
• Videoconferencing
• Messaging, Multimedia Messaging

Entertainment Business
• TV, radio
• Audio or video on-demand
• Game on-demand
• Video-clips (possibly event driven)
• Virtual sightseeing & Augmented reality
• Gambling (cars, horses, golf, etc...)

• Mobile office, Web-office desk, ...
• Virtual work-group, including video- 

conferencing and very large file down
loading

• Narrowcast business TV

Special services
• Tele-medicine
• Emergency services
• Security monitoring services
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APPENDIX В. Examples for The Surplus Transfer in Bundling

This appendix gives two examples of how bundling can be used to transfer the consumer sur

plus between products. In examples, a company has two products and four consumers. To 

simplify the example, it is assumed that the demands for the two products are independent. 

Due to the assumption, the reservation price for a product bundle equals to the sum of the 

reservation prices of the products included in the package.

The first example is about pure bundling. Each consumer’s reservation price for each product 

is shown in Table 1. If the price for Product A would be 70 euros and 40 euros for Product B, 

Consumer X would buy Product A, Consumer Y would buy Product B, Consumer Z would 

buy both products, and Consumer W neither of the products. The total revenue of the com

pany would then be 220 euros. If pure bundling would be used, and the price for the bundle 

would be set to 90 euros, consumers X, Y and Z would buy the bundle. As a result the sales 

revenue would be 270 euros instead of 220 euros, and the company would sell six products 

instead of four products.

Reservation
Prices

Consumer X Consumer Y Consumer Z Consumer W

Product A 70 50 70 50

Product В 20 40 40 20

Sum of A and В 90 90 110 70

Table 1: An example of pure price bundling: reservation prices (Modified from Guiltinan 

1987, 76)

The second example is about mixed joint bundling. The new reservation prices are shown in 

Table 2. If the sales prices for individual products are the same as in the earlier example, 

again without bundling X buys A, Y and W buy B, and Z both. As a result, the sales revenue 

without bundling would be 260 euros and five products would be sold. The prices for pure 

bundling will be kept the same as in the previous example. As a result, a company’s sales 

revenue with pure bundling would again be 270 euros and six products will be sold. A com

pany can further increase demand by using mixed joint bundling. In this method X, Y and Z 

would buy the product bundle and W would only buy the product B. In mixed joint bundling, 

the sales revenue would then be 310 euros and the company would sell seven products.
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Reservation
Prices

Consumer X Consumer Y Consumer Z Consumer W

Product A 70 50 70 20

Product В 20 40 40 40

Sum of A and В 90 90 110 60

Table 2: An example of mixed joint bundling: reservation prices (Modified from Guiltinan 

1987)
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APPENDIX C. Questionnaire

1. Introduction

Mobiili-TV on kehitteillä oleva uusi palvelu, joka tuo TV-palvelut kännykkään, kämmenmikroon tai kannettavaan matkatelevisioon. Mobiili-TV 
mahdollistaa myös nopean pelien, musiikin, elokuvien tai sähköisten lehtien lataamisen kännykkään tai kämmenmikroon.

Tämä tutkimus selvittää, mitä mobiili-TV-palveluita ja miten ihmiset haluaisivat käyttää sekä paljonko he olisivat valmiita niistä maksamaan. 
Tutkimuksesta tehdään opinnäytetyö Helsingin kauppakorkeakouluun.

Continue I

Vastatkaa kysymyksiin klikkaamalla hiirellä Teille sopivaa vastausvaihtoehtoa ja/tal noudattamalla multa mahdollisia kysymysköhtaisiä ohjeita. 
Painamalla "Continue" -painiketta pääsette tutkimuksessa eteenpäin seuraavaan kysymykseen. Taaksepäin liikkuminen tapahtuu tarvittaessa 
selaimen BACK/Edellinen -painiketta käyttäen.

Sivun alareunassa näkyy lisäksi (useimmilla selaimilla) värlpalkkl, joka kertoo kuinka monta prosenttia kysymyslomakkeesta olette jo täyttänyt. 

Continue I

2. Usage, Expertise, and Adoption

I Sähköisten palveluiden käyttö

Aluksi haluaisimme esittää Teille muutaman kysymyksen koskien nykyistä sähköisten palveluiden käyttöänne. 

Kuinka usein käytätte Internetiä?
( !! ** i Yli 4 kertaa viikossa

c 1-4 kertaa viikossa

r 1-3 kertaa kuussa

r Harvemmin kuin kerran kuussa

Continue I

|Missä kaikkialla käytätte Internetiä?

ПЁГ Työssä

г Kotona

г Oppilaitoksessa

Г Muualla

Continue j

Minkälainen Internet-yhteys teillä on kotonanne?

Г I Puhelinmodeemi

C

c
r
r
r

ISDN

ADSL

Kaapelimodeemi 

Kiinteä yhteys 

En osaa sanoa

Continue ~|
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Kenen GSM-palvelu teillä on?

r Ei oie

r Sonera

r Radiolinja

r DNA

r Telia

r Saunalahti

r Muu

r En osaa sanoa

Continue ^

{lUlitä se u ra avista moblllipalvelulsta olette käyttäneet viimeisen kuukauden aikana?

jr GPRS

Г MMS-kuvavlestit

г WAP-palvelut

г GSM Data

г Tekstiviestit

г En mitään näistä

Continue I

Kuinka suuri kännykkälaskunne on arviolta kuukaudessa?

r yli 70 eur/kk

r 41-70 eur/kk

r 21-40 eur/kk

r alle 20 eur/kk

r En osaa sanoa

Continue ]

Kuka maksaa kännykkälaskunne?

[r Minä Itse

r Työnantaja

C Vanhemmat

C Joku muu

Continue
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Jos hankkisitte nyt uuden kännykän, mitkä kaksi (2) se ura avista tekijöistä vaikuttaisivat eniten puhelimen valintaan?
"F" Ulkonäkö

f ¡Uudet ominaisuudet

I Г ¡Merkki

I p ¡Luotettavuus

Г Hinta

Continue

¡Mitkä seuraavista maksullisista TV-paIveluista teillä on käytössänne kotona?

¡rl Canal+

r TV1000

r Discovery Channel

r CNN

г Ei mitään näistä

Continue ]

3. The First Orientating Question (Terminals)

Seuraavaksl siirrymme tulevaisuuden moblill-TV-palveluihin. Mobiili-TV:tä voi katsella:

Painakaa "Continue" -painiketta slirtyäksenne seuraavaan kysymykseen. 

Continue J

¡Kuinka mielenkiintoisina omalta kannaltanne pidätte näitä eri vaihtoehtoja?

i - Erittän 
: kiinnostava

2 3 Г 4........ 5 * В 1

kunnostava
¡Vårikännykkä 1 И ! Г Í r r Г r
¡Kämmenmikro r Г r..... ! r r 1. . . >. . . !
¡Kannettava matka-TV r r 1 r r r
¡TV henkilöautossa r 1 r ! f r r

¡TV junassa tai bussissa r 1 ! r r
I Continue I
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3. The Second Orientating Question (Services)

¡Mobi¡li-TV:hen on tulossa seuraavanlaisia palveluita: 1. TV-palvelut sekä 2. mahdollisuus ladata pelejä, musiikkia ja sähköisiä lehtiä kännykkään 
¡tal kämmenmlkroon. Kuinka mielenkiintoisina omalta kannaltanne pidätte seuraavia mobiili-TV-palveluita?

1 - Erittäin 
kunnostava

2 3 4 5-B
lainkaan

klnrostava

Ajankohtaiset uutislähetykset r r r r
Talousuutiset <- r r r r
Urheilulähetykset r r r r r
TV-viihde (vrt YLE, MTV3, Nelonen) r r r r
Radio r r r r r
Elokuvat r r r r r
Lyhytelokuvat r r r r r
Kanava, jossa lyhytelokuvia ja mainoksia r r r r r
Pelit ... r r r r r
Sähköiset lehdet r r r r r
Musiikin lataaminen r r r r r

I Continue~~|

4. The First Pricing Question (Two-part Pricing)

I Continue-]

4. The Second Pricing Question (Mixed Bundling)

Palvelupaketti II

¡Seuraavassa on vielä erilaisia pakettitarjouksia uutis-, talous-Ja pelikanavista. Kuinka todennäköisesti tilaisitte seuraavan tarjouspaketin?

Vrmastl Meko Voän data Meko En varmasti
tilakin varmasti varmasti en tilaisi

в* ttosi iHHHRii

jPelikanavan ostajalle (3,59 EUR/kk) talouskanava tarjoushintaan 2,39 EUR/kk 0 r Il r r r ...I
jPelikanavan ostajalle (9,59 EUR/kk) talouskanava tarjoushintaan 2,39 EUR/kk r r r r i|

¡Uutis-ja talouskanava! yhteishintaan 3,59 EUR/kk (Normaalihinta 5,99 EUR/kk) r r ;j Г r Г : 1

¡Pelikanavan ostajalle (12,59 EUR/kk) talouskanava tarjoushintaan 5,39 EUR/kk r r il r r r
¡Uutiskanavan ostajalle (4,19 EUR/kk) pelikanava tarjoushintaan 1,79 EUR/kk r r r f r
¡Uutiskanavan ostajalle (14,39 EUR/kk) pelikanava tarjoushintaan 3,59 EUR/kk r r Г r r
¡Uutiskanavan ostajalle (7,19 EUR/kk) pelikanava tarjoushintaan 4,79 EUR/kk r ........Г...... :| r r r
¡Uutis- ja taiouskanavat yhteishintaan 16,19 EUR/kk (Normaalihinta 17,99 EUR/kk) r r r r r !
¡Uutis- ja taiouskanavat yhteishintaan 8,99 EUR/kk (Normaalihinta 11,99 EUR/kk) r :] r r _S.j

I Continue"-]
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4. Demographics

Lopuksi kysymme joitakin taustatietojanne tulosten tilastollista tarkastelua varten. 

Sukupuolenne?
r Nainen

r Mies

Ikänne?
Г Alle 15 vuotta

r 15-19

r 20-24

r 25-29

r 30-34

r 35-39

r 40-44

r 45-49

r 50-54

r 55-59

r 60-64

r 65-69
r 70-74

r 75-

Continue ]

Taloutenne yhteenlasketut vuositulot veroja vähentämättä?

E Alle 20 000 €Koulutustasonne?

r 20 001 - 30 000 €Rl peruskoulu/kansakoulu

r ammatti-, tekninen-, kauppakoulu r 30 001 - 40 000 €

r ylioppilas, lukio r 40 001 - 50 000 €

г opisto r 50 001 - 60 000 6

r ammattikorkeakoulu c 60 001 - 70 000 €

r yliopisto, korkeakoulu r 70 001 - 80 000 €

r Yli 80 000 €
Continue 1 r En halua vastata

Continue 1

Postinumeron kolme ensimmäistä numeroa:

Continue
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APPENDIX D. Imporatance and Summary Part Utilities in the Aggragae-Level Con
joint Analyses
Conjoint analysis 1 : two-part pricing

Summary Utilities
.3"------------------------------------------------------------

Summary Utilities
.01----------------------------------------

•Й*
5 -.4J_______ „________ __________„_

news finance games

Channel type Pricing mode

Summary Utilities

3 euros 6 euros 9 euros

Monthly rate

Summary Utilities

g
5 '3J-------- .----------.----------

0,5 euros 1 euro 2 euros

Unit rate

Importance summary

Pricing mode Unit rate

Monthly rate Channel type

Factor
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Conjoint analysis 2: mixed bundling

Summary Utilities Summary Utilities

Mleader: 
games as 
leader + 
news

Mjoint: 
news and 
finance

Mleader: 
news as 
leader + 
games

Summary Utilities
■3'------------------------------------------------------

2 ■

g
5 -¿J________ v_________ v__________v_

10% 25% 40%

Discount on Mleader Discount on Mjoint

Importance summary

Monthly rate Channel Package

Discount on Mleader Discount on Mjoint

Factor
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APPENDIX E. Overlapping between the Classifications

Knowledge * Usage Crosstabulation

Usage
TotalLow High

Knowledge Novice Count
Expected Count 
% within Knowledge

65
56,4

73,9%

23
31,6

26,1%

88
88,0

100,0%
Medium Count

Expected Count 
% within Knowledge

21
23,1

58,3%

15
12,9 

41,7%

36
36,0

100,0%
Expert Count

Expected Count 
% within Knowledge

14
20,5

43,8%

18
11,5

56,3%

32
32,0

100,0%
Total Count

Expected Count 
% within Knowledge

100
100,0

64,1%

56
56,0

35,9%

156
156,0

100,0%

Knowledge * Adotion Crosstabulation

Adotion
TotalLate Mover Medium High

Knowledge Novice Count
Expected Count 
% within Knowledge

48
36,7

54,5%

40
32,7

45,5%

0
18,6
,0%

88
88,0

100,0%
Medium Count

Expected Count 
% within Knowledge

10
15,0

27,8%

15
13,4 

41,7%

11
7,6

30,6%

36
36,0

100,0%
Expert Count

Expected Count 
% within Knowledge

7
13,3 

21,9%

3
11,9

9,4%

22
6,8

68,8%

32
32,0

100,0%
Total Count

Expected Count 
% within Knowledge

65
65,0

41,7%

58
58,0

37,2%

33
33,0 

21,2%

156
156,0

100,0%

Usage * Adotion Crosstabulation

Adotion
TotalLate Mover Medium High

Usage Low Count
Expected Count 
% within Usage

44
41,7

44,0%

37
37,2

37,0%

19
21,2

19,0%

100
100,0

100,0%
High Count

Expected Count 
% within Usage

21
23,3

37,5%

21
20,8

37,5%

14
11,8

25,0%

56
56,0

100,0%
Total Count

Expected Count 
% within Usage

65
65,0 

41,7%

58
58,0

37,2%

33
33,0

21,2%

156
156,0

100,0%
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APPENDIX F. ANOVA Results and Key Summary Utilities for Usage, Expertise and 
Adoption

ANOVA for Heavy and Light Users

ANOVA

Sum of 
Squares df Mean Square F Sig.

5 kertaa Between Groups ,000 1 ,000 ,003 ,954
Within Groups 10,825 107 ,101
Total 10,825 108

20 kertaa Between Groups ,474 1 ,474 4,490 ,036
Within Groups 11,305 107 ,106
Total 11,780 108

rajaton käyttöoikeus Between Groups ,500 1 ,500 2,368 ,127
Within Groups 22,602 107 ,211
Total 23,102 108

3 EUR/kk Between Groups ,313 1 ,313 2,649 ,107
Within Groups 12,653 107 ,118
Total 12,967 108

6 EUR/kk Between Groups ,025 1 ,025 ,247 ,620
Within Groups 10,602 107 ,099
Total 10,626 108

9 EUR/kk Between Groups ,163 1 ,163 1,100 ,297
Within Groups 15,817 107 ,148
Total 15,979 108

0,5 EUR/kk Between Groups ,174 1 ,174 2,100 ,150
Within Groups 8,851 107 ,083
Total 9,025 108

1 EUR/kk Between Groups ,066 1 ,066 ,616 ,434
Within Groups 11,480 107 ,107
Total 11,546 108

2 EUR/kk Between Groups ,026 1 ,026 ,211 ,647
Within Groups 12,960 107 ,121
Total 12,985 108

uutis Between Groups ,004 1 ,004 ,028 ,867
Within Groups 14,269 107 ,133
Total 14,273 108

talous Between Groups ,398 1 ,398 1,666 ,200
Within Groups 25,589 107 ,239
Total 25,988 108

peli Between Groups ,479 1 ,479 1,321 ,253
Within Groups 38,835 107 ,363
Total 39,314 108
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ANOVA for Expert Users and Novice Users

ANOVA

Sum of 
Squares df Mean Square F Sig.

5 kertaa Between Groups ,015 1 ,015 ,150 ,700
Within Groups 11,826 120 ,099
Total 11,841 121

20 kertaa Between Groups ,194 1 ,194 1,947 ,165
Within Groups 11,953 120 ,100
Total 12,147 121

rajaton käyttöoikeus Between Groups ,102 1 ,102 ,490 ,485
Within Groups 24,943 120 ,208
Total 25,045 121

3 EUR/kk Between Groups ,048 1 ,048 ,410 ,523
Within Groups 13,990 120 ,117
Total 14,037 121

6 EUR/kk Between Groups ,006 1 ,006 ,065 ,799
Within Groups 10,990 120 ,092
Total 10,996 121

9 EUR/kk Between Groups ,088 1 ,088 ,633 ,428
Within Groups 16,604 120 ,138
Total 16,692 121

0,5 EUR/kk Between Groups ,016 1 ,016 ,203 ,653
Within Groups 9,712 120 ,081
Total 9,728 121

1 EUR/kk Between Groups ,019 1 ,019 ,182 ,671
Within Groups 12,402 120 ,103
Total 12,421 121

2 EUR/kk Between Groups ,000 1 ,000 ,001 ,979
Within Groups 13,816 120 ,115
Total 13,816 121

uutis Between Groups ,005 1 ,005 ,038 ,845
Within Groups 16,514 120 ,138
Total 16,519 121

talous Between Groups ,019 1 ,019 ,076 ,783
Within Groups 29,704 120 ,248
Total 29,723 121

peli Between Groups ,004 1 ,004 ,011 ,918
Within Groups 47,759 120 ,398
Total 47,763 121
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ANOVA for Early Adopters and Late Adopters

ANOVA

Sum of 
Squares df Mean Square F Sip.

5 kertaa Between Groups ,060 2 ,030 ,306 ,737
Within Groups 11,923 121 ,099
Total 11,984 123

20 kertaa Between Groups ,038 2 ,019 ,190 ,827
Within Groups 12,166 121 ,101
Total 12,204 123

rajaton käyttöoikeus Between Groups ,152 2 ,076 ,369 ,693
Within Groups 25,009 121 ,207
Total 25,162 123

3 EUR/kk Between Groups ,193 2 ,097 ,836 ,436
Within Groups 13,972 121 ,115
Total 14,165 123

6 EUR/kk Between Groups ,158 2 ,079 ,881 ,417
Within Groups 10,883 121 ,090
Total 11,042 123

9 EUR/kk Between Groups ,341 2 ,171 1,259 ,288
Within Groups 16,409 121 ,136
Total 16,750 123

0,5 EUR/kk Between Groups ,138 2 ,069 ,851 ,429
Within Groups 9,796 121 ,081
Total 9,933 123

1 EUR/kk Between Groups ,157 2 ,078 ,768 ,466
Within Groups 12,333 121 ,102
Total 12,490 123

2 EUR/kk Between Groups ,221 2 ,110 ,962 ,385
Within Groups 13,892 121 ,115
Total 14,113 123

uutis Between Groups ,207 2 ,103 ,742 ,478
Within Groups 16,849 121 ,139
Total 17,056 123

talous Between Groups 1,249 2 ,624 2,632 ,076
Within Groups 28,711 121 ,237
Total 29,960 123

peli Between Groups ,749 2 ,374 ,938 ,394
Within Groups 48,284 121 ,399
Total 49,033 123
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Hypothesis 9a and 10b
Heavy, Conjoint 1 Heavy, Conjoint2

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk

Monthly rate Monthly rate

Light, Conjoint 1

Summary Utilities
,2

,1

0,0

-.1

-,2

-.3
§
5 -A

3 EUR/kk 6 EUR/kk 9 EUR/kk 

Monthly rate

Light, Conjoint! 

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk 

Monthly rate

Hypothesis 9b
Heavy, Conjoint 1 Light, Conjointl

Summary Utilities Summary Utilities

Channel type Channel type
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Hypothesis 10a 
Heavy, Conjoint 1

Summary Utilities

5 kertaa 20 kertaa rajaton käyttöoikeus 

Pricing mode

Hypothesis 11a and 12b 
Expert, Conjoint 1

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk 

Monthly rate

Novice, Conjoint 1 

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk

Light, Conjointl 

Summary Utilities
,ei-------------------------------------------------------------

5 kertaa 20 kertaa rajaton käyttöoikeus 

Pricing mode

Expert, ConjointZ 

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk 

Monthly rate

Novice, Conjoint2

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk

Monthly rate Monthly rate
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Hypothesis lib 
Expert, Conjoint 1

Summary Utilities
,3'

,2'

,1 '

0,0'

-.1'

-.2 

-.3
£
5 -.4

uutis talous peli

Channel type

Hypothesis 12a 
Expert, Conjoint 1

Summary Utilities
,6

,4

,2

-,0

-.2

-,4

£
5 -.6

5 kertaa 20 kertaa rajaton käyttöoikeus 

Pricing mode

Hypothesis 13a and 14b 
Early Adopter, Conjoint 1

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk

Novice, Conjointl 

Summary Utilities
,31------------------------------

S-
5 -4________ ,_________ __________

uutis talous peli

Channel type

Nov ice, Conjointl 

Summary Utilities
,6'

,4'

,2 

0,0 

-,2 

-,4 

-,6
£
5 -,8

5 kertaa 20 kertaa rajaton käyttöoikeus 

Pricing mode

Early Adopter, Conjoint! 

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk

Monthly rate Monthly rate
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Late Adopter, Conjoint 1 

Summary Utilities

3 EUR/kk 6 EURVkk 9 EUR/kk 

Monthly rate

Hypothesis 13b
Early Adopter, Conjoint 1

Summary Utilities

uutis talous peli

Channel type

La te Adopter, Conjoint2 

Summary Utilities

3 EUR/kk 6 EUR/kk 9 EUR/kk 

Monthly rate

Late Adopter, Conjointl 

Summary Utilities
.6

,4

.2'

-.0'

-.2-

-.4-
&
5 -.6,

uutis talous peli

Channel type

Hypothesis 14a
Early Adopter, Conjoint 1

Summary Utilities
,6i--------------------------

ë-
5 -.8,__________________ ._________ .______

5 kertaa 20 kertaa rajaton käyttöoikeus

Late Adopter, Conjointl 

Summary Utilities

5 kertaa 20 kertaa rajaton käyttöoikeus

Pricing mode Pricing mode
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APPENDIX G. Results from the First Cluster Analysis

Final Cluster Centers

Cluster
1 2 3

Constant 4,52 3,63 3,60
5 kertaa ,17 ,44 ,51
20 kertaa ,12 ,25 ,24
rajaton käyttöoikeus -.29 -.69 -,75
3 EUR/kk -,25 -,38 -.44
6 EUR/kk ,17 ,33 -.01
9 EUR/kk ,08 ,05 ,46
0,5 EUR/kk -.21 -,33 -.16
1 EUR/kk ,13 ,20 -.05
2 EUR/kk ,08 ,13 ,21
uutis -.26 -,29 -.35
talous ,20 ,75 -.26
peli ,06 -.47 ,62

Distances between Final Cluster Centers Number of Cases In each Cluster
Cluster 1 43,000

2 37,000
3 44,000

Valid 124,000
Missing 32,000

Cluster 1 2 3
1 1,296 1,410
2 1,296 1,611
3 1,410 1,611

ANOVA

Cluster Error
F Sig.Mean Square df Mean Square df

Constant 11,548 2 ,201 121 57,557 ,000
5 kertaa 1,367 2 ,076 121 17,880 ,000
20 kertaa ,212 2 ,097 121 2,175 ,118
rajaton käyttöoikeus 2,624 2 ,165 121 15,942 ,000
3 EUR/kk ,442 2 ,110 121 4,023 ,020
6 EUR/kk 1,169 2 ,072 121 16,245 ,000
9 EUR/kk 2,189 2 ,102 121 21,408 ,000
0,5 EUR/kk ,293 2 ,077 121 3,795 ,025
1 EUR/kk ,691 2 ,092 121 7,526 ,001
2 EUR/kk ,202 2 ,113 121 1,779 ,173
uutis ,100 2 ,139 121 ,716 ,491
talous 10,320 2 ,077 121 133,998 ,000
peli 11,817 2 ,210 121 56,294 ,000

The F tests should be used only for descriptive purposes because the clusters have been chosen to 
maximize the differences among cases In different clusters. The observed significance levels are not 
corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are 
equal.
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APPENDIX H. Results from the Second Cluster Analysis

Final Cluster Centers

Cluster
1 2 3 4

3 EUR/kk -,38 -1,25 -,51 -1,00
6 EUR/kk ,09 ,48 ,16 ,44
9 EUR/kk ,29 ,77 ,35 ,56
20% ,17 ,49 ,14 ,59
40% ,11 -,25 -,23 -1,07
60% -,29 -,24 ,09 ,48
Pelin ostajalle talous ,30 ,45 ,30 1,07
Uutis- ja talous -.68 -.24 ,16 ,85
Uutisen ostajalle peli ,38 -,21 -,46 -1,93
10% ,21 -.16 -.30 -,89
25% ,04 ,24 ,23 ,44
40% -,25 -.08 ,06 ,44

Distances between Final Cluster Centers Number of Cases In each Cluster

Cluster 1 2 3 4
1 1,466 1,448 3,587
2 1,466 1,157 2,581
3 1,448 1,157 2,279
4 3,587 2,581 2,279

Cluster 1 37,000
2 27,000
3 31,000
4 9,000

Valid 104,000
Missing 52,000

ANOVA

Cluster Error
F Sig.Mean Square df Mean Square df

3 EUR/kk 4,594 3 ,117 100 39,102 ,000
6 EUR/kk ,965 3 ,054 100 17,932 ,000
9 EUR/kk 1,382 3 ,071 100 19,435 ,000
20% 1,035 3 ,053 100 19,412 ,000
40% 3,515 3 ,051 100 68,468 ,000
60% 2,002 3 ,049 100 40,741 ,000
Pelin ostajalle talous 1,614 3 ,153 100 10,561 ,000
Uutis-ja talous 7,520 3 ,202 100 37,184 ,000
Uutisen ostajalle peli 13,780 3 ,164 100 83,898 ,000
10% 3,455 3 ,053 100 64,928 ,000
25% ,520 3 ,065 100 8,038 ,000
40% 1,361 3 ,064 100 21,420 ,000

The F tests should be used only for descriptive purposes because the clusters have been chosen to 
maximize the differences among cases in different clusters. The observed significance levels are not 
corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal


