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Abstract: It is not uncommon that articles focused on consumer-price interaction in the network
and information goods market swiftly condemn price discrimination as an obfuscation, on-purpose
price complexity, or market failure. The reason is a general neoclassical rule of an efficient
market where prices are set at marginal cost with no price discrimination. However, the matter
is more complicated. This review provides authors an overview of why, where, and which type
of price discrimination should be viewed by different optics. Goods such as software, cell carrier
services, electronic newspapers subscription, electric energy supply, payment accounts, books,
copyrighted content streaming, etc, cannot be treated like manufactured goods. The reasons
are specific conditions — substantial and/or repeated fixed/sunk cost, economies of scale, and
demand heterogeneity. Recognized economist W. J. Baumol described marginal cost set prices
under these conditions as an ‘economic suicide’. Reviewed articles showed that firms are forced
to adopt price discrimination in order to recover their costs and to serve more consumer segments.
Reviewed authors provided facts to support the use of multipart tariffs, dynamic pricing, versioning,
bundling, and Ramsey pricing. These conclusions are used for suggestions on how several studies
of information and network goods should be modified. Modifications are related mostly to model
assumptions and pricing conclusions. | argue that, in the case of information and network goods,
there is justified price discrimination. Hence, there is a certain justified level of price complexity
that has to be accepted and not taken as automated evidence of inefficiency, market power, and
consumer exploitation.
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Introduction

There can be found many articles in which
price discrimination was swiftly considered as
a negative phenomenon, mainly behavioural
economy studies. Such studies described it as
pricing leading to consumer-detrimental effects
and increasing companies’ profits. However,
this rule is not as universal as it may seem. The
case is more complicated because exceptions
do exist, and they are far from rare — software,
cell carrier services, real-time stock quotes,

electronic newspapers subscription, electric
energy supply, payment accounts, books,
copyrighted content streaming, file storage, and
more. These information and network goods
were often treated as any mass-produced
physical goods, which is not an adequate
approach. The article’s ambition is to contribute
to a change. | hope that after reading the article,
you would agree that price discrimination in the
case of information and network goods should
be viewed by different optics.
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Price discrimination was seen in many
studies as being created on purpose to
exploit the bounded rationality and biases of
consumers. Such a situation was described
by various price-related terms in studies of
information and network goods: price complexity
(Carlin, 2009; Friesen & Earl, 2015; Homburg et
al., 2014; Kalayci, 2015), price intransparency
(van Boom, 2011), tariff complexity (Lunn,
2013), obfuscation (Chioveanu & Zhou, 2013;
Ellison & Wolitzky, 2012; Gu & Wenzel, 2014,
2017; Spiegler, 2016), price partitioning (van
Boom, 2011), cost complexity (Kalayci & Serra-
Garcia, 2016) and such. Acommented overview
can be found, e.g., in Grubb (2015). Sometimes
the mere presence of dynamic or multi-part
tariffs was explained as a sign/result of market
power (Carlin, 2009; Grubb & Osborne, 2015).
These authors would welcome efficient market
reached through marginal-cost pricing with no
price discrimination. | ask the question, why
recognised economist, Nobel prize candidate
Baumol sharply disagreed? He described
marginal cost pricing for such goods as
‘a financial suicide’ and ‘a recipe for insolvency’
(Baumol & Swanson, 2003; Baumol, 2006).
| argue that several specific conditions were
ignored in mentioned behavioural economy
studies: repeated and substantial fixed/
sunk costs versus near-zero marginal cost,
economies of scale, demand heterogeneity.

This review aims to provide authors studying
information and network goods a complex
overview of why, where, and which type of price
discrimination cannot be considered plainly as
an obfuscation, on-purpose price complexity,
market oddity, or failure. | gathered studies from
the last fifteen years as evidence. Studies were
analysed accordingly the PRISMA scheme 2009
(Liberati et al., 2009). Specific conditions forced
firms to adopt price discrimination in order to
serve the market at all or in a wider range of
consumer segments. There are three stages to
reach the goal. First, | introduced information
and network goods-specific features and real-
world examples. Second, | presented claims
and conclusions from reviewed articles related
to cost structure, economies of scale and
demand heterogeneity. Third, | offered a pricing
strategies overview to demonstrate the
purpose of price discrimination. To sum up the
introduction, this article is not yet another article
that argues about the Cambridge paradigm of
the efficient market or profit maximization. This

article seeks to improve further behavioural
or other studies focused on network and
information goods.

The remainder of this article is organized
as follows. Section 1 provides the theoretical
background for surveyed pricing. Section
2 describes the search process according
to PRISMA. Section 3 gives an overview of
surveyed goods’ features, summarises cost-
pricing claims and conclusions. Section 4
confronts findings from reviewed articles with
selected behavioural economy articles. The
last section sums up the review in concluding
remarks and comments on the review limits and
further research.

1. Price Discrimination

The most relevant start for a price discrimination

defense is Coase’s (1946) marginal cost

controversy problem. He contributed to

a theoretical debate on whether decreasing-

average-cost industries should set prices at

marginal cost. He reacted to Hotelling’s (1938)

support for marginal cost pricing and suggested

that the welfare-optimal pricing is the multi-part

tariff. They were discussing public utilities, i.e.,

typical network goods. Duffy (2004) concluded

in his summarizing opinion on the marginal
controversy matter that industry must be
allowed to price above marginal cost to cover
its fixed costs. This resonates in all reviewed
articles, but the matter is wider and deeper.

Therefore, we cannot settle with just Coase’s

(1946) conclusion because, among other

problems, there was an assumption of cost

attribution.

Maybe the most concise yet precise
definition of price discrimination comes
from Stigler (1987). He claims that price
discrimination appears where at least two
(or possibly more) similar goods are sold at
different prices relative to their marginal cost of
production. Price discrimination phenomena’s
most favourable conditions involve demand
price for any unit which is independent of
the price of sale of every other unit and, unit
non-transferability from market to market but
also consumer to consumer. Common pricing
methods which | found, discussed or modelled
in studied articles are described below:

1. No price discrimination: Linear, flat, uniform
pricing: price per unit does not vary with
quantity purchased (Vickers, 1997) and
is applied to everyone regardless of time,
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quantity or segment. It is the simplest
and straightforward pricing scheme from
the point of view of both market sides. In
economic theory by Robinson (1933),
if set at marginal cost, this type of pricing
is considered as the most market efficient
since it creates no dead-weight loss.
First-degree price discrimination: Individual,
personalized, customized pricing: a price is
set individually for each consumer, and this
price is led by a knowledge of the potential
buyer’s individual demand curve and be
able to set different prices for every unit
of the product (Shang et al., 2007). This
is the only pricing type that, in this review,
corresponds to an idea of perfect price
discrimination. As such, it is commonly
considered as only a theoretical concept.

Second-degree price discrimination:

a) Part/tier/block tariff: A price is divided
into at least two or more blocks. A two-
part tariff is the instance of quantity
discount (Armstrong, 2008) when
a two-part tariff incurs a fixed charge
in return for the right to purchase any
quantity at a constant marginal price.
A general rule, ‘the more you buy, the
less you pay per unit’ is applied in
a large variety of quantity discount offers
in telecommunications, copyrighted
content, electricity supply, and many
other industries. It is discussed in
a larger quantity of articles, including
already mentioned multi-part pricing
defense by Coase (1946).

b) Versioning, feature bundling: Is based
on product differentiation in quality.
Therefore, some authors outside this
review also use the term quality-based
price discrimination term (Li & Dinlersoz,
2012; Roach, 2019). According to Cox
(2017), it involves releasing different
versions of the same underlying product,
thereby encouraging consumers to
self-select by their willingness-to-pay.
Although at first glance, the product
differentiation approach differs from
quantity-based price differentiation,
the idea of segmentation remains.
Segmentation by self-select feature
allows what Simshauser and Whish-
Wilson (2017) described as an
automated sorting device. Differentiation
in quality includes a relatively large
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variety of features and its availability
functions. There are fitting examples for
software by Shapiro and Varian (2008)
in the form of delay, support availability,
format, speed of operation, capability,
and one of the most fitting, very recent,
and widespread — annoyance.
Bundling: Described in a seminal article
by Stigler (1963) as block-booking.
The pricing method was to achieve
a greater return for movie selling if they
are sold together. In general, it is based
on selling any of two or more distinct
goods with the bundle price being less
than the individual prices (Stole, 2007).
Varian (1989) counts it, in its simplest
form of quantity bundle, among clear
examples of second-degree price
discrimination. Stahl and Siegel (2005)
saw bundling as its own special form
of price discrimination. Shapiro and
Varian (2008) considered it as a special
form of versioning. Regardless of
classification, it is a very widespread
strategy since, e.g., various form of
bundling represents over 70% or sales
for  telecommunication = companies
(Kopczewski et al., 2018).

4. Third-degree price discrimination:

a)

Dynamic pricing: Price per unit varies
with time, stock or value. This pricing
primarily tracks changesinthe underlying
supply and demand imbalance (Phillips,
2005). The imbalance suggests
a physical out-of-stock situation, but
within this review’s scope, it stands for
network constraints. Such constraints
can be a general capacity (Elmaghraby
& Keskinocak, 2003; Neuteleers et al.,
2017), congestion issues (Schuler,
2012), and also yield management
problem (Schwind & Wendt, 2002).
A typical example is peak pricing in
telecommunication with a higher price
per minute during a workday or the
electric utility industry with a higher
price per kWh during a day. In all
cases, there is present third-degree
price discrimination based on sorting
consumers into at least two groups with
different price elasticities.

Group, segment pricing: Appears in
several reviewed studies (Baumol &
Swanson, 2003; Shang et al., 2007,
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Varian, 1996) as different pricing for
each different, separated groups of
consumers. This pricing is taken as
a synonym for the third-degree price
discrimination (Shapiro & Varian, 2008)
where separation of groups is not just
related to their identification but mainly
to the incapability of sharing or re-
selling goods.

c) Ramsey pricing: Is derived from

a theoretical taxation method introduced
by Ramsey (1927). Ramsey pricing
uses an inverse elasticity rule where
the price should be inversely related
to their respective elasticity of demand
(Munoz-Alvarez et al., 2018; Munoz-
Alvarez & Tong, 2018; Neuteleers et al.,
2017; Raineri & Giaconi, 2005; Schuler,
2012; Simshauser & Whish-Wilson,
2017). The application’s outcome
is differentiated pricing accordingly
different demand elasticities of different
consumer groups, i.e., third-degree
price discrimination.

There can be found more detailed
typologies with more types of pricing including
reversed price discrimination (Bang & Kim,
2013), intertemporal price discrimination
(Tobias, 2018), windowing, pay-what-you-want
pricing (Chao et al., 2015), and such. However,
let us consider for this article only those types
found in the reviewed articles.

2. Review Method

The pre-search phase was performed in
the EBSCO Discovery Service. This phase
identified the topic-related keywords and their
word forms since EBSCO Discovery Service
provides a wide range of articles. A search
query for the Web of Science and the Scopus
was carefully compiled after the pre-search
overview as: “(‘pric* discrimination’ OR ‘non-
linear pric* OR ‘non-linear pric* OR ‘multipart
pric*” OR ‘multipart pric*” OR ‘differential pric*’
OR ‘dynamic pric*’) AND (‘sunk cos™ OR ‘fixed
cos* OR ‘marginal cos™)’.

Frequent wildcard use was necessary due
to a combination of exact strings in quotes and
different possible word forms such as pric-e,
pric-ing, pric-es or cos-t, cos-ts. The query
was set with a parameter ‘all=()’ in the Web
of Science and with a parameter ‘TITLE-ABS-
KEY () in the Scopus. The search performed in
autumn 2020 resulted in 159 Web of Science

records and 196 Scopus records. Duplicated

records were removed from the list, which

resulted in a sample of 230 records. Duplicities
were identified by a DOI (132 duplicates) or title
match (3 additional duplicates).

The screening phase was consisted of

a record title, keywords, and foremost abstract
examination. A significant number of records
was false-positive. It was caused by the
complexity of the query. A significant number
of papers were focused only on either pricing
only or costs only. Manual screening showed
in some cases, appropriate keywords were
present, but an aim was not relevant. The
next group of articles was excluded during
an article body examination phase. The main
eligibility criteria were set for the final stage of
assessment as:

1. Publishing date after 1996. Such a time
span is more than double a usual timespan
common for systematic or scope reviews.
However, the reason is the rise of digital
services, i.e., a lot of information and
network goods. The date is set intentionally
to 1996 when Yahoo! made its IPO
becoming the most successful Nasdaq's
IPO indicating the sharp rise of ‘dotcom’
firms that later fueled a stock bubble.

2. Written in the English language.

3. Explicitly stating the cost structure
manifesting high or repeated fixed and sunk
cost where marginal one is zero or negligible.
There were 50 articles which met the

criteria. Their full text versions were analysed

and assessed. The most common problem
was that the target cost structure issue was in
twelve articles only briefly mentioned. The main
goal of the article required giving examples of
specific markets to which the problem applied
to. Additionally, it required an article to discuss
or model the impact on price of goods provided
under the specific cost conditions. Another
6 articles had to be excluded because they
focused on a production phase, supply chain
issues, efficiency gained by merging and so
missing the link between the cost issue and
price. There were four articles which met the
third point in the list above however detailed
conditions differed from the article focus such
an interdependent multi-product marginal cost
production issue. Another four articles were
not focused on a retail pricing and the last four
articles excluded were not adequately focused
on the firm. They described only the demand
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Records identified through database searching
(Web of Science, Scopus)
(n =355)

A 4

Records after duplicates removed
(n=231)

v

Records screened

Records excluded

(n=231)

\ 4

(n=181)

Full-text articles excluded for reasons of:

Published year before 1996

A 4

Studies included in
qualitative synthesis
(n=19)

(n=5)
X Lack of adequate detail on the cost
Full-text articles assessed stru_cture
for eligibility > (n=12)
(n =50)

Costs conditions other than surveyed
(n=4)

Not focused on a retail market
(n=6)

Focused on an impact of tariff structure
on a demand side only
(n=4)

side and only briefly mentioned cost conditions.
An overview of the review process can be found
in Fig. 1.

3. Results
Most of the articles were case studies of
a single-product company (Chellappa & Mehra,
2018; Cox, 2017; Evsukov et al., 2016; Munoz-
Alvarez et al., 2018; Munoz-Alvarez & Tong,
2018; Nelson et al., 2018; Raineri & Giaconi,
2005; Simshauser & Whish-Wilson, 2017) and
one multiproduct case (Stahl & Siegel, 2005).
The remaining articles in the sample were
theoretical models and discussions focused on:
= cost recovery or profit-maximising models
with no specific goods in mind (Abdallah,

Source: own

2019; Bhargava & Choudhary, 2001; Huang

& Sundararajan, 2011; Neuteleers et al.,

2017; Schuler, 2012; Vickers, 1997);

m 3 general discussion of the price
discrimination problem in connection to the
specific cost structure (Baumol & Swanson,
2003; Varian, 1996);

= an application possibility of other-than-
standard economic methods to solve cost-
structure-caused issues and their influence
on pricing (Schwind & Wendt, 2002; Shang
et al., 2007).

All ofthe reviewed articles stress the problem
of negligible marginal cost. Additionally, there
were two more commonly discussed features —
economies of scale and demand heterogeneity.
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They are described in the ‘why’ subsection but
let us begin with a description of where these
issues matter.

3.1 Network and Information Goods

Specific Nature

This subchapter answers the ‘where’ part of
the main goal. It contributes to the goal by
introducing goods and their specific nature
leading to price discrimination adoption. All
goods, which were mentioned in the reviewed
articles, can be divided into two groups:
information and network goods. Both groups
share the cost structure of high or repeated
fixed or sunk cost and zero or negligible
marginal cost.

Information goods are characterized by
customized retrieval, replication, or generation
(Schwind & Wendt, 2002) and are different
from industrial goods (Shang et al., 2007).
One of the most distinguishing features is the
creation of the first unit, which is extremely
costly in comparison to any of the next units.
Some authors refer to the problem as an issue
of high production but low reproduction cost
(Stahl & Siegel, 2005). Another specific feature
is the need for a substrate or an infrastructure
in order to be sold. The most comprehensive
examples of a substrate are paper, a DVD,
memory, or other physical matter containing
information goods. An infrastructure example
is, e.g., a set of server drives, connection, and
account/access management systems. These
examples are prerequisites for copyrighted
content  streaming services, electronic
journal subscriptions or paid website content.
A substrate or a network represents no value
for a consumer. What is crucial and one of the
main differences compared to network goods is
that a substrate or infrastructure does not play
a key part in costs. There is usually no or weak
limitation of goods provision.

The second group consists of network
goods. Such goods are characterized by
an infrastructure needed for their provision.
Infrastructure plays a key part in costs, in
contrast to information goods. A typical
infrastructure example is an electric grid or
wireless communication towers that facilitate
cellular phones’ signal reception. Unlike
information goods, network goods are much
more a subject of a physical limitation, that
is, prone to some form of congestion. It can
be solved only by investments expanding the

network capacity; otherwise, more consumers
cannot be served, or goods’ utility cannot be
maintained at a current level. There is also
a specific feature related to consumer value
(Evsukov et al., 2016). The value increase as
goods or services become more common. Cell
phones provide a user an opportunity to be
instantly reached almost anywhere. However,
the service value fully manifests only when
the user can reach the same way all contacts
because they too have a cell phone. Tab. 1
provides a summary of specific goods surveyed,
modelled, or discussed in reviewed articles.

3.2 Network and Information Goods
Specific Cost and Market

Conditions

This subchapter answers the ‘why’ part of
the main goal. It contributes to the goal by
providing evidence of cost disproportionality
found in reviewed articles. It is firstly and
foremostly related to high and/or repeated fixed
or sunk cost and near or even zero marginal
cost. However, secondly, there are factors of
economies of scale and demand heterogeneity
which also co-create an environment for which
a marginal cost set price is not an option.

The main source of fixed/sunk cost comes
from an issue provision. However, there
is a significant difference in the source of
cost. Firstly, there are information goods for
which fixed/sunk cost came from creation. In
other words, there is high production but low
reproduction cost (Stahl & Siegel, 2005). The
most cited example was a software where
most of the cost originated in a development
(Baumol & Swanson, 2003; Chellappa &
Mehra, 2018; Cox, 2017; Shang et al., 2007;
Varian, 1996). One more installation, one more
file downloaded or DVD manufactured, all
this created only negligible cost compared to
wages of coders, beta-testers, and other human
resources needed to deliver safe and efficient
software. Movies, series, databases, music
clips, journal articles, books, and stock quotes or
stock analysis are the same example: one more
movie viewer, database user, journal subscriber,
ebook downloaded etc, created negligible cost
in comparison to good’s creation. This problem
can be transferred from creator to a reseller.
A retailer had to pay royalty payments for
a copyrighted content (Abdallah, 2019), licences
or other property rights payments (Evsukov et
al., 2016) before he could sell any unit.
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Summary of goods in reviewed articles

Article Goods
ERR: 5 x
-.‘% e | £ |5 Goods that were studied, modelled,
g = E| 2 or given as an example of the cost
2 LIEJ o2 disproportionality problem
= e
Abdallah, 2019 X X Streaming of a copyrighted content
Magazine publishing, air transportation,
Baumol & Swanson, 2003 X x | x computer softwarg, digital entertainment,
semiconductors, biotechnology, and other
innovative fields
Bhargava & Choudhary, 2001 X X (Digitizable) information goods in general
Cox, 2017 X | X Video games
Evsukov et al., 2016 X X | Network goods in general
Huang & Sundararajan, 2011 X X Dlglte?l gnd IT-enabled nond!gltal services
(provision of call centre services)
Chellappa & Mehra, 2018 X | X Information goods in general
Munoz-Alvarez & Tong, 2018 X X | Utilities industry in general
Munoz-Alvarez et al., 2018 X X | Utilities industry in general
Nelson et al., 2018 X X | Retail electric energy supply
Neuteleers et al., 2017 X X | Retail electric energy supply
Raineri & Giaconi, 2005 X X | Electric energy supply
Shang et al., 2007 X X Information goods in general
Utility projects and any other capital-intensive
Schuler, 2012 X X | facility (infrastructure with substantial
indivisibilities)
Schwind & Wendt, 2002 X X _Inform_at|on product a_nd |nfor_mat|on services
including automated information production
Simshauser & Whish-Wilson, 2017 X X | Retail electric energy supply
Stahl & Siegel, 2005 X | X Paid content digital information goods
Varian, 1996 X X | X Telecommur_ncatlo_ns, airlines, publishing,
software, private lighthouse
Vickers, 1997 X X Ut|||ty_|r_1dustry (explicitly me_nthns gas,
electricity, and telecommunication services)
Source: own
Secondly, there are network goods They were present in the case of capacity

for which fixed/sunk cost rose from an
infrastructure needed for their provision. The
most typical examples were electricity or
telecommunication, for which Schuler (2012)
pointed out high costs of construction, which
then become sunk. However, such costs were
not related to infrastructure construction only.

expansions as well. It was described by various
terms such as capital cost (Munoz-Alvarez et
al., 2018; Munoz-Alvarez & Tong, 2018; Nelson
et al., 2018; Schuler, 2012), common capacity
(Raineri & Giaconi, 2005), capacity resourcing,
and dynamic standby (Schwind & Wendt,
2002), and cost associated with maintaining the

4, xx1v, 2021 [V [ 45



Economics

value of the good during service life (Evsukov
et al., 2016). One more household connected to
the grid, additional phone SIM-card, additional
payment account opened, or payment card
issued meant negligible cost compared to
the cost of infrastructure. Such cost was in
the surveyed articles related to electricity or
water grid construction, a system for interbank
payments/payment gates/ATM network, cellular
network terrestrial transmitters, and such
capital-intensive endeavours.

Thirdly, there is a common feature which
Baumol and Swanson (2003) called an arms
race, and Evsukov et al. (2016) described as
a high degree of obsolescence. It was shared by
almost all information and network goods. The
nature of goods and intensifying competition
contribute to shortening the lifespan of product
generations, series, versions, and models.

Finally, let us finish the fixed/sunk cost
issue by maintenance cost. Maintenance
is straightforward and related to keeping
infrastructure operational. Nevertheless,
Evsukov et al. (2016) reminded other sources
of cost which rose from sale and after-sale. Such
product-maintaining cost includes, for example,
call-centers, physical branches with assistants,
account management, and other services
necessary to maintain value for consumers. Such
services are usually offered for free, but they
certainly do generate cost. Moreover, it cannot
be assigned to a specific unit of production and
can only be added ex-ante.

Some reviewed articles have explicitly
mentioned additional factors: environment
of scale economies or economies of scope
(Baumol & Swanson, 2003; Evsukov et al.,
2016; Neuteleers et al.,, 2017; Raineri &
Giaconi, 2005; Shang et al., 2007; Stahl &
Siegel, 2005; Varian, 1996; Vickers, 1997).
The study by Baumol and Swanson (2003)
provided the most straightforward problem
summarisation that resonated across the
reviewed articles: “if average cost decreases
as output expands, a marginal cost must be
subaverage”. Additionally, if the marginal cost is
at the near-zero level, the average cost has to
be comprised of fixed cost. That is why Baumol
and Swanson (2003) claimed that fixed and
sunk costs are the source of scale economies.
If a company sets a price at the marginal cost,
the fixed cost cannot be recovered. A similar
opinion had Huang and Sundararajan (2011)
and Simshauser and Whish-Wilson (2017).

They noted that in the classic literature, there
is no guide on significant sunk or fixed cost
recovery, moreover within a short-run debt
constraint. Huang and Sundararajan (2011)
studied the composition of the average cost
discontinuous function and its shape. As
a consequence of discontinuous cost, the
results demonstrated a stairway-cost pattern
and not a smooth continuous function. A high
sunk cost had to be paid for each new output
interval on which the service can be supplied at
almost zero marginal cost. The output capacity
growth is extremely discreet.

3.3 Network and Information Goods
Specific Pricing

This subchapter answers the ‘which’ part of
the main goal. It contributes to the goal by an
overview of pricing types found in surveyed
articles, see Tab. 2. Not all discussed pricing
types were suitable for the specific cost
structure the review was focused on.

The next paragraphs provide
a summarization for each price discrimination
degree. Let us start with the zero-price
discrimination, i.e., uniform, flat, or linear tariffs
with no price discrimination. They were not found
as the optimal solution in either of the articles.
Several studies (Huang & Sundararajan, 2011;
Munoz-Alvarez et al., 2018; Neuteleers et
al., 2017; Vickers, 1997) discussed them as
a benchmark for other pricing methods or as
an exogenous feature in the case of regulation.
First-degree price discrimination was employed
as a benchmark (Abdallah, 2019) as well. The
reason was its theoretical nature which might
become a real option in the future as more and
more data are available about an individual
consumer (Baumol & Swanson, 2003). The
real-world examples of second and third-degree
price discrimination are between these two
extremes of no and perfect price discrimination.

Versioning was successfully employed for
cost recovery as well as for profit maximization.
However, articles (Bhargava & Choudhary,
2001; Chellappa & Mehra, 2018; Cox, 2017)
chose different approaches to how to set
price and quality. Consumer heterogeneity
could be exploited the most in a premium
content segment according to Cox (2017),
but Chellappa and Mehra (2018) concluded
that it was unnecessary to serve the highest
willingness-to-pay segment the richest featured
version with the highest quality.
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Overview of employed or discussed pricing strategies grouped
by price discrimination degree

Degree of price

st nd rd
discrimination B 2 E
o
[
©
o =
= o
o| 2|2 £
S5 2 s
= [T} s -
o N3 2 £
Article g g g ] Market structure
2 8| <| o
s g o x| & :E, g’
Sla| % S|E|c|&
5|22 ARABAR:
=S E 2IT| 2| L] »
S(Clels 2|1 alE|Q
S| [T 5| s
gls|5|S5|5|2|5|5
S| E|S|ala|lo|d|e
Abdallah, 2019 X X Oligopoly
Baumol & Swanson, 2003 X X OI'QOpO.IY’ monopolistic
competition
Bhargava & Choudhary, 2001 X Monopoly
Cox, 2017 X Oligopoly
Evsukov et al., 2016 X Monopoly
Huang & Sundararajan, 2011 X X Monopoly
Chellappa & Mehra, 2018 X Monopoly
Munoz-Alvarez & Tong, 2018 X X X | X [ Monopoly (regulated)
Munoz-Alvarez et al., 2018 X X X | X [ Monopoly (regulated)
Nelson et al., 2018 X Oligopoly
Neuteleers et al., 2017 X X X | X | Monopoly (regulated)
Raineri & Giaconi, 2005 X | Monopoly
Shang et al., 2007 X X Monopoly
Schuler, 2012 X | X | Not specified
Schwind & Wendt, 2002 X Not specified
Simshauser & Whish-Wilson, 2017 X Oligopoly (regulated,
deregulated)
Stahl & Siegel, 2005 X | X Oligopoly (presumed)
Varian, 1996 X X | X Any
Vickers, 1997 X X x | Monopoly (regulated,

unregulated), oligopoly

The next type was bundling. Two articles
investigated a multiproduct company. Abdallah
(2019) found that near-zero marginal cost
favours pure bundling. The empirical analysis

Source: own

by Stahl and Siegel (2005) considered bundling
and non-linear pricing in the form of a multi-part
tariff. They concluded that near-zero marginal
cost favours larger bundles with larger volumes
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over multi-part tariff providing lower unit price.
Nevertheless, both pricing strategies were
found suitable.

The largest group of articles employed,
modeled, or discussed non-linear pricing for
network goods. It was mostly in the form of a two-
part tariff, i.e., tariff with a fixed and variable
part. Ramsey or Ramsey-like was frequently
employed or discussed for the fixed part of
a tariff. Simshauser and Whish-Wilson (2017)
found such price discrimination cost recovering
and also welfare enhancing. Nelson et al.
(2018) expanded the (Simshauser & Whish-
Wilson, 2017) by considering heterogeneous
demand. Similarly, they advocate implicit price
discrimination. Two related articles about the
electricity market (Munoz-Alvarez et al., 2018;
Munoz-Alvarez & Tong, 2018) found as optimal
solution two-part tariff: fixed part combined
initial-connection and capacity-volume charge,
variable part used a dynamic pricing tariff in the
form of time-varying markups, i.e., ‘Ramsey
pricing based on time periods’. An analysis by
Neuteleers et al. (2017) compared different
approaches for how to set a fair price and allow
cost recovery. The two-part tariff option was the
best solution and scored the highest in ethical
and behavioural economy criteria. A subsequent
survey on Dutch consumers also placed this
tariff at the front. However, Ramsey and dynamic
pricing were found better in allocation efficiency.
An article by Huang and Sundararajan (2011)
focused on block tariffs. Optimal tariffs should
be constructed as multi-part non-linear tariffs
with a virtual variable cost that reflects network
limitation capacity. Multi-part tariffs were also
studied by Stahl and Siegel (2005); see the
end of the bundling paragraph. Two theoretical
articles (Varian, 1996; Vickers, 1997) discussed
non-linear tariffs. Both assessed such pricing
in a positive manner. Moreover, Varian (1996)
described it as ‘a very natural pricing scheme’
in the case of a high fixed cost and low marginal
environment. In general, non-linear pricing can
be more efficient than no price discrimination
because low-demand consumers would not be
served otherwise.

Group, segment, or differential pricing
was discussed in three theoretical articles.
Methods employed to set prices were based
mostly on dynamic or Ramsey pricing. Such
pricing was found by Varian (1996) to be very
common. In advocacy of differential pricing, he
mentioned cases where a different willingness

to pay arises from income limitation rather than
from preference. Differential pricing then led
to a situation where high-income individuals
paid more than low-income consumers. This
suggested increased output and total welfare.
In the same manner, Baumol and Swanson
(2003) mentioned group pricing in comparison
to the no-price discrimination scenario. They
concluded that no monopoly power must have
been present due to a new market entrant
threat. The sole fact that price discrimination
was present did not mean firms possessed
monopoly power. Firms were just limited in
a different manner. An article by Shang et al.
(2007) proposed the adoption of pricing based
on consumer valuation because marginal cost
pricing would create a loss for information
goods. To achieve it, they proposed the use of
CRM tools to classify consumers into groups
that can be charged separately.

Dynamic pricing was mostly discussed in
articles related to network goods. The typical
application was peak and off-peak pricing.
Schuler (2012) employs dynamic pricing to
solve the problem of sunk cost recovery, and
at the same time, it stabilized revenues and
smoothed market prices over time. From the
demand perspective, some consumers could
be encouraged by higher peak prices to shift
consumption to off-peak periods. Ramsey
pricing is suggested to proportionally distribute
the cost burden among different consumers.
As mentioned in the multi-part tariff paragraph,
Neuteleers et al. (2017) compared several
pricing models in terms of fairness. Peak and
off-peak pricing were found inferior to two-part
tariffs in behavioural economic aspects, despite
its allocation effectiveness. An article by Schwind
and Wendt (2002) applied an operational
research approach to the information goods
area. They demonstrated that dynamic pricing
and capacity control were successful in fixed
costs’ coverage by attributing the right capacity
type to the right customer type. In contrast to
other articles, Evsukov et al. (2016) focused
on dynamic pricing as a result of increased
valuation by consumers and various sources
of fixed costs related to after-sale. Evsukov et
al. (2016) recommended pricing accordingly
to which cost was higher. Sales revenue focus
was optimal in the case of negligible after-sale
cost, and by contrast, subscription-oriented
revenue was recommended for a significant
after-sale cost situation.
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Ramsey pricing was employed both as
a possible solution (Munoz-Alvarez et al., 2018;
Munoz-Alvarez & Tong, 2018; Raineri & Giaconi,
2005; Schuler, 2012; Simshauser & Whish-
Wilson, 2017) or as a benchmark (Vickers,
1997). Ramsey pricing was applied by Munoz-
Alvarez and Tong (2018) to time periods as time
period price markups’ settings in two-part tariffs.
The consumer and time-based approach led
to a successful fixed and sunk cost recovery.
However, it performed worse in comparison to
two-part tariffs, and there was a problem of the
lack of data on short-term price elasticities. In
an empirical study, Raineri and Giaconi (2005)
found the Ramsey pricing as the most social
welfare efficient scenario. However, similarly
to (Munoz-Alvarez & Tong, 2018), the authors
acknowledged the information problem. In
a fairness assessment study, Neuteleers et al.
(2017) saw Ramsey pricing as suitable for cost
recovery but also controversial. Ramsey pricing
scored the worst in a consumer survey when
it was considered unfair by 72% of consumers
in a survey. Schuler (2012) called the Ramsey
pricing in outlined dynamic pricing as “most
economically efficient way for cost recovery”.
A more general and theoretical perspective
was provided by Vickers (1997), who employed
Ramsey pricing as a benchmark to which other
pricing methods were compared. The article
stressed the pricing problem as a conflict of
market efficiency versus cost recovery. In the
case when all costs must be recovered by
company revenue, Vickers (1997) suggested
applying Ramsey pricing in the fixed part a two-
part tariff to recover the fixed cost. The reason
is to set a variable tariff part close to marginal
cost.

At the end of the pricing section, let me
present a few alternatives to how to achieve
marginal cost pricing and fixed/sunk cost
recovery simultaneously. Only a few reviewed
articles discussed such alternatives. The first
option required subsidies for a company, and so
marginal cost prices entail subsidies (Neuteleers
et al., 2017; Vickers, 1997). The negative
impact was, they would entail a tax increase
and would thus have created productive
inefficiency somewhere else. A similar negative
perspective shared Simshauser and Whish-
Wilson (2017) when citing (Coase, 1946)
and his preference of multipart tariff prior to
subsidies. The second option is to subsidise
consumers with a low ability to pay (Varian,
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1996). In this case, goods are not purchased
at marginal cost prices. However, a direct social
welfare subsidy compensates for the difference
between the tariff price and marginal cost set
price. Another option with the same result was
mentioned by Munoz-Alvarez et al. (2018) as
a cross-subsidising. It meant that high-income
consumers subsidised low-income consumers
who paid a marginal cost price. Real-world
examples have been provided by Nelson et
al. (2018) and Simshauser and Whish-Wilson
(2017) for highly discounted tariffs with prices
below industry average cost. Nevertheless, this
mechanism requires highly efficient consumer
sorting. The last option was available for
a multiproduct company. A service could be
priced at the marginal cost level. However,
fixed costs had to be simultaneously recovered
through the remaining services (Raineri &
Giaconi, 2005), in other words, price/cost
markups had to differ for each product (Vickers,
1997).

4. Discussion
Here, | confront reviewed articles conclusions
with selected, mostly behavioural economy,
articles discussing a retail market of payment
accounts and other financial services
(Carlin, 2009; Ellison & Wolitzky, 2012; Gu &
Wenzel, 2017; Schiff, 2008; Spiegler, 2016),
telecommunications (Friesen & Earl, 2015;
Gu & Wenzel, 2017; Lunn, 2013; Podesta &
Poudou, 2012; Schiff, 2008; Spiegler, 2016),
electricity (Chioveanu & Zhou, 2013; Podesta
& Poudou, 2012), and books (Carlin, 2009).
| suggest for each article how to reflect
evidence from reviewed articles; see the
following paragraphs. Let me remind you that
we are still under specific conditions of cost
disproportionality, heterogeneous demand,
and scale economies. Evidence in reviewed
articles leads me to conclude that second and
third-degree price discrimination methods are
suitable for cost recovery, unlike marginal cost
pricing with no price discrimination. No price
discrimination can provide cost recovery under
a specific setting, such as a flat or linear tariff
set above marginal cost, i.e., at the level of
total average cost. However, the welfare results
are inferior compared with price discrimination
(Baumol, 2006; Huang & Sundararajan, 2011;
Neuteleers et al., 2017; Varian, 1996).

Carlin  (2009) aimed to demonstrate
a possible misuse, from a demand perspective,
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of pricing and gave examples of payment
accounts, other financial services, and books.
He concluded that “price dispersion persists
even when goods are homogeneous and
prices do not converge to marginal cost despite
a large number of firms”. Both Carlin (2009) and
also Grubb and Osborne (2015) explained such
a situation as a result of market power, i.e.,
monopoly power. First, | argue, authors should
acknowledge that price cannot converge to
marginal cost because of special conditions in
the markets. Even Carlin (2009) mentioned that
firms face zero marginal costs. Yet, he ignored
it later in his conclusion and complained
about prices ‘not converging to marginal
cost’. Second, | cannot agree that the source
is monopoly power only. Articles (Baumol &
Swanson, 2003; Levine, 2002; Varian, 1989,
1996) gave examples that price discrimination
could be present without any monopoly power
in the case of information and network goods.
Therefore, | suggest assessing entry barriers
first and then comment on monopoly power.
Carlin (2009) also discussed price complexity
which rose from partitioning prices. The problem
is that a price with more components includes
part tariffs and other examples in Tab. 2.
| strongly suggest acknowledging that such
pricing is necessary for cost recovery. Thus,
some price partitioning level has to be accepted
because of special conditions in the market.
Otherwise, some market segments would not
be served at all or companies would not be able
to recover their cost (Baumol & Swanson, 2003;
Varian, 1996).

Ellison and Wolitzky (2012) mentioned
a payment account list of fees as a complex
structure, i.e. an example of high price
complexity. Let me present an example where
this issue is solved, and there is no price-
related cognitive burden — a payment account
with just one fixed monthly fee covering all
included services. However, this is explicit
price discrimination — bundling. Stahl and
Siegel (2005) proved bundling being more
efficient in profit maximization than non-linear
tariffs. It attracted more consumers, and they
described it as ‘skimming consumer surplus’.
Such trade-off is likely not the result Ellison
and Wolitzky (2012) desired, although it
solved their fee issue. Therefore, again, some
complexity should have been accepted and
acknowledged as justified. There is another
evidence of such a trade-off effect between

complexity and consumer surplus. Homburg
(2014) suggested that a company could charge
a premium for price simplicity, that is, profit from
an intentionally simplified tariff.

Schiff (2008) studied the ‘waterbed’
effect inside a multiproduct company such as
a bank or mobile telephone company. | argue
that the ‘waterbed’ effect is not a marginal
cost interdependence phenomenon in these
markets. It is a case of products cross-
subsidizing, see the principle in the reviewed
article (Raineri & Giaconi, 2005) or the example
of printers and ink (van Boom, 2011).

Behavioural studies of telecommunication
services focused mostly on the consumer
choice being cognitively demanding as a result
of tariff construction. Lunn (2013) concluded
that part tariff is justified if it is more comfortable
from a consumer perspective. | cannot agree.
Multi-part pricing should have been described
as cost-recovery forced. lts base is justified
from the cell carrier side. The term ‘confusopoly’
was mentioned by Friesen and Earl (2015) in
the sense that cell carriers are using multi-part
tariffs to create consumer confusion instead
of competition. This is in discord with several
authors (Baumol & Swanson, 2003; Levine,
2002; Varian, 1989, 1996). They provided
examples suggesting that, e.g.,, multi-part
tariffs exist even in monopolistically competitive
markets. Price discrimination was adopted in
spite of intensive competition. Friesen and Earl
(2015) did not distinguish a necessary multipart
tariff structure from on-purpose complexity.
Specific conditions in studied markets lead to
the unexpected effect. If competition increases,
it leads to greater price dispersion (Baumol
& Swanson, 2003; Simshauser & Whish-
Wilson, 2017). There is another hit to a general
economic idea of the fix-all effect of competition.
Consumer confusion might not be diminished
by a competition increase (Kalayci & Potters,
2011), and the same applies to obfuscation
(Spiegler, 2016).

Gu and Wenzel (2017) discussed
and modeled obfuscation for both the
telecommunication and retail financial markets.
There were two options: high marginal cost and
low marginal cost firms. Accordingly (Schuler,
2012; Schwind & Wendt, 2002; Varian, 1996;
Vickers, 1997), a marginal cost should be to
be close to zero in these markets. Therefore,
| suggest excluding high marginal cost option
outcomes. Gu and Wenzel (2014) gave
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another obfuscation study an example of an
obfuscation technique by increasing price
elements in a mobile phone plan, and Spiegler
(2016) mentions in a similar manner ‘excessive
nonlinearity’. Distinct price elements are the
base of part/block tariffs, which is optimal for
network goods (Huang & Sundararajan, 2011;
Munoz-Alvarez et al., 2018; Munoz-Alvarez
& Tong, 2018; Simshauser & Whish-Wilson,
2017; Stahl & Siegel, 2005). Therefore,
| suggest accepting a certain level amount
of price elements as a base level. This is not
limited to just part tariffs. Similarly, when van
Boom (2011) discusses the transparency issue
of bundling, | suggest acknowledging some
cost-justified bundling intransparency under our
specific conditions.

The energy and telecommunication
markets were modeled by Podesta and
Poudou (2012) as environments with a linear
cost function. | find it hard to accept because
Huang and Sundararajan (2011) demonstrated
the discontinuous cost issue for the electricity
market. Cost manifested a stairway-cost pattern
with no linear parts. Moreover, energy, network,
and other components are a widespread base
for bill calculation across European countries
(see Tab. A1 in Schleich et al., 2019). Again,
no linearity. Another study | confront published
Chioveanu and Zhou (2013). Their marginal
cost was ‘normalised to zero’. However, the
problem was that firms set the price at marginal
cost in several of their model equilibria. Such
pricing is in overall discord with (Munoz-Alvarez
et al., 2018; Munoz-Alvarez & Tong, 2018;
Nelson et al., 2018; Raineri & Giaconi, 2005;
Simshauser & Whish-Wilson, 2017; Vickers,
1997).

Conclusions by Neuteleers et al. (2017)
are in accordance with behavioural studies of
consumer confusion. Behavioural economy
causality is as follows: There are incentives
to increase consumer’s inability to properly
assess or to compare distinct products’ value
because it can decrease demand elasticity
(Kalayci, 2015). The outcome is highly unfair
when firms adopt Ramsey pricing. Confused
and vulnerable consumers are practically
subsiding those who can evaluate goods
properly, elastically respond, and pay a lower
price. Neuteleers et al. (2017) conclusion was
that Ramsey pricing is unfair and controversial.
Nevertheless, such a phenomenon is common
and well-founded in a behavioural economy
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where naive consumer prices create a subsidy-
like effect on sophisticated demand prices.
The survey by Neuteleers et al. (2017) found
a peak pricing much less fair than the multipart
tariffs. This finding is in accordance with Frey
and Pommerehne (1993). They demonstrated
that price increases were in the case of
excessive demand considered unfair by 80% of
consumers.

Conclusions

The goal of this review is to provide an overview
of why, where, and which type of pricing cannot
be plainly condemned as an attempt of firms
to obfuscate prices and to exploit consumers.
This problem was present in studies concerning
information and network goods such as
payment accounts and other financial services
(Carlin, 2009; Ellison & Wolitzky, 2012; Gu &
Wenzel, 2017; Schiff, 2008; Spiegler, 2016),
telecommunications (Friesen & Earl, 2015;
Gu & Wenzel, 2017; Lunn, 2013; Podesta &
Poudou, 2012; Schiff, 2008; Spiegler, 2016),
electricity (Chioveanu & Zhou, 2013; Podesta
& Poudou, 2012), and books (Carlin, 2009).
Price discrimination was there considered only
as means for companies to increase profits,
which prevents a market from performing
efficiently — marginal cost set price. This is in
discordance with the reviewed microeconomic
and operational research articles from the
last fifteen years. They explained why price
discrimination was necessary, and in some
cases, even beneficial. | want to stress
that no reviewed article disputed that price
discrimination increases cognitive demands
or challenged existence of the obfuscation
phenomenon. Thus, there is no dispute to what
was aptly expressed by, e.g., Kalayci (2015):
“Figuring out the price can be a daunting task”.
He gave an example of a phone call, which is
a textbook example of a network good.

The main conclusion is that a certain price
complexity level has to be accepted and taken
as a starting point. In other words, the mere
presence of price discrimination in the case of
information and network goods is not a market
failure, temporary oddity, sign of monopoly
power. The matter is more complicated. Let
us follow the goal separation into where, why,
and which parts. The answer to ‘where’ part
is the market of information or network goods.
The reason ‘why’ is their specific conditions.
The need to adopt price discrimination rises
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from substantial or repeated fixed/sunk cost,
economies of scale, and demand heterogeneity
environment. One more electricity user, one
more cell carrier plan subscriber, one more
bank client, or one more cloud storage user all
created a negligible marginal cost compared
with costs necessary for even a possibility of
the service provision — the network. One more
streamed movie spectator, one more application
downloaded, one more book printed, one
more trading account opened, and one more
journal screened induces a negligible marginal
cost compared with the costs necessary to
create information goods. Another sign of this
issue the cost function chart which resembles
a stairway pattern (Huang & Sundararajan,
2011) or a jagged pattern (Schuler, 2012).

Which pricing is suitable to cope with
the special conditions? Firstly and foremost,
reviewed articles brought evidence that
marginal pricing is not suitable for such an
environment. Our specific conditions should
not be seen through the general economy
lens. Second, no or perfect price discrimination
can be used as benchmarks. Finally, both the
second and third-degree price discrimination
pricing methods were suitable pricing methods.
They allowed cost recovery, but they also
resulted in greater welfare in comparison to no
price discrimination. Part tariffs were a typical
example of second-degree price discrimination.
It was even described as a ‘very natural pricing
scheme’ (Varian, 1996) and scored the highest
in ethical and behavioural economy criteria
(Neuteleers et al., 2017). The fixed tariff part
recovered (most) of fixed cost, and thus variable
tariff part could be set closer to marginal
costs (Varian, 1996; Vickers, 1997) in order
to minimize a dead-weight loss. Typical third-
degree price discrimination employed dynamic
and Ramsey pricing. A typical form is a peak
and off-peak pricing. Such pricing recovered
fixed/sunk costs and smoothed market prices
over time (Schuler, 2012).

The review has several limitations. There
are other articles discussing or information and
network goods or other relevant topics such as
the marginal cost controversy. They were not
included in the review because the timespan
was from 1996, and | insisted on an explicit
statement of high or repeated fixed/sunk cost
and near-zero marginal cost. How a consumer
deals with a pricing was topical in the last
fifteen years, mainly thanks to the behavioural

economy. Thus, many articles modelled,
experimented and discussed price obfuscation,
complexity, intransparency. | neither screened
nor inspected all those articles because the goal
of the review is different. | included only several
articles to demonstrate the problem | seek to
fix. | see the main challenge for further research
of the matter in the base price complexity
level. In other words, to clearly separate the
justified price complexity from the one created
on purpose. Some reviewed articles already
provided clues. That is what | believe to be the
‘true’ on purpose obfuscation.
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