Submission Number: ASSET2009-09-00189

Electronic versus traditional B2B market from intermediary’s perspective

Markos Kourgiantakis Emmanuel Petrakis
Economics Department - University of Crete Economics Department - University of Crete

Abstract

This paper studies the pricing behaviour of an intermediary who creates a B2B e-
marketplace in an existing vertical oligopoly. The intermediary invests in value-added
services for firms that transit from traditional to electronic market and extracts
revenues by imposing membership fees to these firms. The analysis suggests that the
intermediary’s optimal pricing policy can include the imposition of membership fees
to both sides of the industry, while the level of fees is strongly related with his
investment decisions and market conditions. The proposed model also shows the
strategic interaction among firms in the traditional and electronic markets and
highlights the strong positive and negative network externalities in such business

systems.

Submitted: June 30, 2009.



Electronic versus traditional B2B market
from intermediary’s perspective

Markos Kourgiantakis * Emmanuel Petrakis!

May 2009

Abstract

This paper studies the pricing behaviour of an intermediary who
creates a B2B e-marketplace in an existing vertical oligopoly. The in-
termediary invests in value-added services for firms that transit from
traditional to electronic market and extracts revenues by imposing
membership fees to these firms. The analysis suggests that the inter-
mediary’s optimal pricing policy can include the imposition of mem-
bership fees to both sides of the industry, while the level of fees is
strongly related with his investment decisions and market conditions.
The proposed model also shows the strategic interaction among firms
in the traditional and electronic markets and highlights the strong
positive and negative network externalities in such business systems.

JEL Classification: D40, L13, L86

Keywords: E-commerce, B2B e-marketplaces, intermediary, vertical oligopoly,
pricing behaviour.

*Corresponding author.  Business Economics & New Technologies Laboratory
(B.E.NE.TeC), Department of Economics, University of Crete, Univ. Campus at Gal-
los, Rethymnon 74100, Greece, Tel: +30-28310-77409, Fax: +30-28310-77406 {mk-
ourg@econ.soc.uoc.gr}.

"Business Economics & New Technologies Laboratory (B.E.NE.TeC), Department of
Economics, University of Crete {petrakis@Qermis.soc.uoc.gr}.



1 Introduction

Electronic marketplaces constitute one of the basic business models in the
so-called new economy. In the e-commerce literature, e-marketplaces are
broadly defined as Internet platforms that concentrate many buyers and sell-
ers who transact electronically. Nowadays, this kind of platforms are used
for business-to-consumer (B2C) transactions (e.g. e-malls), for consumer-to-
consumer (C2C) transactions (e.g. eBay, flea.com), as well as for business-
to-business (B2B) transactions (e.g. RetailExchange.com). It is generally
argued that the success of B2B e-commerce is due to significant advantages
B2B e-marketplaces offer to participating firms relative to the traditional
B2B markets.

Business-to-business e-marketplaces are classified according to several cri-
teria in e-commerce literature. Popovic (2002) classify B2B e-marketplaces
according to their ownership structure and their industry focus. In terms of
industry, a B2B e-market is characterized “vertical” when is specified in a
specific industry or industry segment, and “horizontal” when it offers services
across multiple industries. In terms of ownership structure, there is a classi-
fication “independent” (or “third-party”) and “dependent” (or “consortia”)
B2B marketplaces. The third-party marketplaces (e.g. Citadon) are owned
and managed by independent entities who are neither sellers nor buyers. In
contrast, consortia e-marketplaces (e.g. Covisist) are built by a small num-
ber of industry agents (buyers or sellers), usually leaders that dominate their
respective industries. Especially in the first wave of B2B e-commerce, the
majority of e-marketplaces were created by independent firms like venture
capitalists or technology firms. This trend still exists with the vast major-
ity of them having vertical industry focus and being owned by third-parties
(Popovic, 2002).

Regardless of the ownership structure, the B2B e-marketplaces are char-
acterized by the existence of indirect network effects, i.e. participating buyers
expect higher utility in e-markets that house many suppliers and vice versa.
This feature combined with the presense of an intermediary, categorizes e-
marketplaces as two-sided markets. As Evans (2003) defines them, two-sided
markets are characterized by the combination of three main features: first,
the presence of two distinct categories of agents (here buyers and sellers);
second, the existence of positive indirect network effects; third, the agents’
inability to internalize these indirect benefits efficiently and, thereby, the



scope for intermediation. Such multi-sided systems' usually present compli-
cated network externalities among the large number of participating agents
(in e-marketplaces we have three kinds of agents: buyers, sellers, intermedi-
aries). As Katsamakas and Bakos (2004) mention “...many aspects of these
networks are not well understood, such as the determinants of participants’
benefits, the implications of actions by the intermediary, and how the value
created by the network is allocated between the two sides and the interme-
diary”.

Modern Internet B2B e-marketplaces are open systems, offering many ad-
vantages to participating firms, either buyers or suppliers, such as reduction
in transaction and communication costs, variety of suppliers/ buyers, several
transaction mechanisms (exchanges, catalogs, auctions, etc), services that
lead to more efficient supply chain management, finance services, etc. Many
researchers categorize the services that e-markets’ owners offer to participat-
ing firms. Bailey and Bakos (1997) synopsize intermediary’s services in ag-
gregation of buyer demand and suppliers’ products, enhancing trust between
participants, market facilitation, and matching buyers and suppliers. More
modern classifications in intermediaries’ services focus less on their aggrega-
tion and matching nature and put more emphasis on the value-added nature
of the services (Kaplan and Sawhney, 2000; Wise and Morrison 2000). Bhar-
gava and Choudhary (2004) classify intermediary services into two categories:
matching services, that facilitate establishment of a buyer-seller agreement,
and value-added services that provide additional value to participants®. Ob-
viously, the value-added services are less connected with the “liquidity” of
the e-marketplace, i.e. the increased number of firms from the demand and
supply side of the market. Bhargava and Choudhary (2004) further distin-
guish two kinds of value-added services: standalone and enhanced matching
services. In this research we focus on a kind of standalone services because
they are more related with the effectiveness of the e-marketplace and can be
easily connected with the reduction in transaction cost firms benefit in an
electronic platform.

The aim of this paper is to investigate the firms’ strategic interaction

' Besides e-marketplaces, characteristic examples of two-sided markets are credit cards,
advertising in media markets, pricing complementary software products and competing
offline marketplaces.

>Matching services could be listing, price discovery, and matching of buyers and sell-
ers, while value-added services refer to workflow coordination, transaction management,
industry reports, account management, etc.(Bhargava and Choudhary, 2004)



and the intermediary’s pricing and investment strategy in an e-marketplace
which competes with a traditional B2B market. We develop a theoretical
model that corresponds to a scenario where an intermediary creates an inde-
pendent, vertical B2B e-marketplace in an existing two-tier industry. Before
the creation of the e-market, downstream and upstream firms (buyers and
suppliers) in the industry transacted only with traditional means (traditional
market). The scope of the intermediary is to attract in his platform a propor-
tion of firms from both sides of the industry in order to maximize its profits.
The intermediary extracts revenues by imposing membership fees to firms
that move from traditional to electronic market. In order to attract a num-
ber of firms, the intermediary should invest so as to offer specific standalone,
value-added services to participating firms. These services are strongly con-
nected with the quantity exchanged in the electronic platform. The proposed
setting allows us to address, among others, the following questions: Which is
the optimal pricing strategy for an intermediary who creates an e-market in
an existing industry? How does the investment strategy affect the participa-
tion of buyers and suppliers in the e-market, and how this strategy is related
with intermediary’s pricing behavour? How does the structure of the indus-
try affect owner’s decisions and vice versa? In which side of the market the
intermediary should impose higher membership fees or offer more services?

The analysis suggests that the intermediary’s optimal pricing policy can
include the imposition of membership fees to both sides of the industry, and
not subsidizing the participation of firms in the e-market. The investment
decisions of the intermediary are strongly related with his pricing behaviour,
since higher level of investments allow the intermediary to impose higher
membership fees. The investment level will be greater for the side of the
market with the larger number of firms, while in case of an industry with
more downstream firms the demand side has to pay relatively higher mem-
bership fees comparing to supply side. It is also suggested that because of
the existence of several kinds of network externalities, the intermediary’s
main objective is not the attraction of all (or the majority of) the players in
the industry in order to create the higher possible liquidity in the e-market.
Under specific market conditions, the intermediary can gain maximum prof-
its by allowing a relative small proportion of buyers and sellers to join the
e-market.

Contribution

This paper is related to several strands in the literature of network exter-
nalities, two-sided-markets and e-commerce in general. Although there is an
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extensive literature that focuses on economics networks appear only direct
network effects, that is on networks with a single type of participants whose
benefits accruing to an additional agent® (e.g. Katz and Shapiro 1985; Econo-
mides 1996), the literature on two-sided systems is relatively new. Rochet
and Tirole (2004) propose a useful and general introduction for the two-sided
market literature.

A part of two-sided markets’ literature investigates the pricing behaviour
of market owners. Contributions to this direction in case of internet platforms
are given by Rochet and Tirole (2003), Evans (2003), Caillaud and Jullien
(2003), Yoo et. al. (2003), Dai and Kauffman (2003), Armstrong (2004),
Katsamakas and Bakos (2004), Julien (2004), Nocke et. al. (2004), Bhargava
and Choudhary (2004), and Sulzle (2005)*. These research works investigate
how the intermediaries’ pricing policy is affected by several two-sided aspects,
such as the single or multi-homing of buyers and sellers in e-marketplaces, the
strength of positive and negative network effects, the product differentiation
in intermediary’s services, etc. Some of them focus on the impact of the
ownership structure of e-market on the optimal strategies of agents (e.g.
Katsamakas and Bakos, 2004; Yoo et. al., 2003).

Therefore, this literature follows similar formulation and approaches for
modeling utility functions of the agents under network-related benefits. Specif-
ically, general valuation functions of type a + b' N are used, where a usually
represents an ad hoc (exogenous) benefit gained by the participation in e-
market and bN represents a benefit due to the network (b is the strength
of the network effect and N the number of agents). In such settings the
major pricing instrument for e-platform owners is the membership fee, which
appears in the utility function of buyers and sellers as a fixed cost (e.g.
—p+a+bN). In some cases (e.g. Julien 2004) a kind of two-part addictive
valuation that considers also fixed transaction fees is adopted. Nevertheless,
this kind of approache presents the benefits of participants in a B2B e-market
in a very stochastic form, which from one hand facilitates the analysis of net-
work externalities but from the other hand does not allow further analysis in
the participants’ strategic decisions, like the level of produced quantity. Con-
trary to this, the model developed in this paper follows a more traditional
economic formulation which incorporates the quantities of inputs-outputs

3Examples of such networks are telecommunications networks and software application
networks

4 A more extended presentation of this kind of research is given in Kourgiantakis and
Mandalianos (2007).



that are exchanged through the e-marketplace. In this manner, important
strategic decisions of participating firms and the intermediary can be deter-
mined endogenously.

There are a few research papers in the e-marketplace literature, that use
a similar to ours setting, however they do not address the same questions as
we do. Belleflamme and Toulemonde (2004) develop a theoretical model that
examines two-sided aspects of an independent B2B e-marketplace, endoge-
nizing both buyers’ and suppliers’ payoffs but excluding from the analysis
intermediary’s investment policy, and so the authors by-pass “effectiveness”
aspects of an emerging e-market. In addition, they focus only on the optimal
strategy of the intermediary regarding the side of the market that should be
attracted first and examine commissions as an alternative pricing tool for the
intermediary. Similar models for the analysis of e-marketplaces are given in
Kourgiantakis and Petrakis (2006a; 2006b) but these models do not examine
the competition among traditional and electronic markets. Finally, another
example of a similar setting, which however address different questions, is
Milliou and Petrakis (2004), who investigate buyer-firms’ incentives to join
a public e-marketplace or to create a private B2B electronic network.

The rest of the paper is organized as follows. The next section presents our
model. Section 3 includes the analysis and particularly it investigates buyers
and suppliers strategic decisions, depending on whether the participate or
not in the e-marketplace, as well as the intermediary’s pricing and investment
policy. Finally, concluding remarks are included in Section 4.

2 The Model

Consider a two-tier industry consisting of N, downstream firms — final good
producers and N, upstream firms — input suppliers. The upstream, as well as
the downstream firms are identical. The upstream firms (suppliers) produce
a homogeneous input and the downstream firms (buyers) produce homoge-
neous final goods, transforming one unit of input into one unit of final good.
Transactions between the two sides of the market could take place either
in the traditional market or in a vertical B2B e-marketplace. We assume
single-homing, i.e. buyers and suppliers can participate and transact only
in one platform, traditional market or e-market, but not in both of them.
A number of buyers n,, (n, < Np), and thus of suppliers ng, (ns < Njy),
can participate in the electronic platform and thus benefit by enjoying lower



transaction costs. The reduction in transaction costs is expressed by para-
meters r, and rg, which correspond to the benefit buyers and suppliers gain
respectively for every unit of input exchanged in the e-market.

The e-marketplace is owned by an independent intermediary, who does
not own or price the goods or services exchanged in the e-market; he only
provides services to facilitate buyers-suppliers interactions. The intermediary
is a profit maximizer and the price instruments he uses are the membership
fees p, and p, charged to every participating buyer and supplier respectively.
In this setup no firm will join the e-marketplace if it has no extra benefit
from its participation. Hence, the proportion of buyers and suppliers joined
the e-marketplace is zero (n, = ns = 0) when there is no participation benefit
for buyers and suppliers (r, = ry = 0).

The utility of the representative consumer is given by the quasi-linear
function:

Ny 1 Ny Ny, N Ny
Ulq, @2, 43) = ZCL%’ - 5(2%2 + quin) - ZpiQi +me (1)
i—1 i1 i=1 j=1 =1

The variable ¢; denotes the quantity of the downstream firm ¢’s product,
i, = 1,2,...,m , © # j, while m, represents consumer’s expenses on the
rest of the goods. The above utility function implies that each consumer
spends only a small part of his income on the products of the specific in-
dustry. Hence, income effects on this industry can be ignored and a partial
equilibrium analysis can be applied.

The solution of the utility maximization problem of the representative
consumer leads to the inverse demand function faced by each downstream
firm 4, p; = a — ¢; — Q—;, where Q_; = > ¢, denotes the aggregate output
produced by its rivals. The aggregate output ) produced by all downstream
firms is the sum of the quantity Q)¢ produced by the buyers participating in
the e-market and the quantity Q' produced by these buyers remaining in the
traditional market: Q = Q° + @Q'. Hence, the aggregate output produced
by its rivals Q_; is given by Q_; = Q°, + Q" for buyers participating in the
e-market and Q_; = Q' , + Q° for buyers in the traditional market.

Assuming negligible transformation costs, a typical downstream firm (buyer)
in the traditional market faces a variable cost stemming from the input price
w, charged by the upstream firms. We assume that buyers in the e-market
can face a lower input price, w — k, due to the fact that the e-market offers
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to its participating suppliers cost reduction that allows them to impose a
lower input price than the suppliers in the traditional market. Without loss
of generality, parameter k can take values from 0 to r; and of course, smaller
than w (k < w). The buyers in e-market have also to pay an entry fee p,
charged by the e-market owner.

Given that buyer 7 in the e-market produces ¢f quantity of output, while
buyer i in traditional market produces ¢!, the buyers’ profit functions in
traditional and electronic market are given respectively by:

I, = —py +¢f(a— g — (Q°, + Q") — (w—k) + 1), i=1,2,.n (2)

HZz:q'f(a_qf_(Qtfz—’_Qe)_w)a Z:nb+1aaNb (3)

where superscripts e and ¢ indicate buyers in the e-market and the tradi-
tional market respectively.

All the upstream firms (suppliers) compete by adjusting their quantities
simultaneously and independently (Cournot competition). Since there is one-
to-one transformation of input to output, the total quantity of the outputs
(Q) is equal to the total quantity of the input (X). Moreover, single-homing
implies that the total quantity of the output from buyers in the e-market
(Q°) is equal to the total quantity of the input sold by suppliers in the e-
market (X€) and the total quantity of output from buyers in the traditional
market (Q?) is equal to the total quantity of the input sold by suppliers in the
traditional market (X*). Every supplier I (I =1,2,3,...,n;) sells z{ quantity
of input if it participates in the e-market and x} if it remains in the traditional
market. Like the buyers, also suppliers in the e-market face a fixed entry fee
ps- In this way, the profits of each upstream firm [, [ = 1,2,3,...,ng, in the
electronic and traditional market are respectively given by:

I, = —ps + zj(w — k + 1), 1=1,2,3,...,n, (4)

I, = 2} w, l=ns+1,.., N (5)

Finally, the intermediary extracts revenues by both suppliers and buy-
ers, using entry (membership) fees (py, ps) for their participation in the e-
marketplace. Assuming negligible maintenance costs for the operation of the
e-market, the only cost for the intermediary is the investment in the proper



technology that will provide to participating buyers and suppliers the bene-
fits r, and r, respectively. We express this cost as an increasing stricty convex
function of type z r3 (r > 0, d = b, s). The parameter z represents the effec-
tiveness of intermediary’s investment technology. A higher z implies that to
provide a given cost reduction r, and r, for buyers and suppliers respectively,
the intermediary has to incur higher costs. Hence, higher z denotes a less
effective e-marketplace, ceteris paribus.
A consequence of all the above is that the profit function for the inter-
mediary is:
Iy =pyny + psns —215 —27° (6)

We consider a four-stage game. In particular, the sequence of events is
as follows:

Stage 1: The Intermediary sets membership fees (py, ps) for buyers and
suppliers participating in the e-marketplace. These prices are public informa-
tion and all downstream and upstream firms have perfect information about
the intermediary’s decisions.

Stage 2: Buyers and suppliers select one transaction platform, that is
the traditional market or the e-marketplace.

Stage 3: All the input suppliers (in both traditional and electronic mar-
kets) compete in the upstream market by setting their quantities simultane-
ously and independently.

Stage 4: All the downstream firms (in both traditional and electronic
markets) buy their inputs from suppliers, transform them into final goods and
compete in the downstream market by setting their quantities simultaneously
and independently.

We use subgame perfection as the equilibrium concept and solve the game
by backward induction.

3 Analysis

3.1 Strategic decisions for upstream and downstream
firms

In the last stage of the game, downstream firms in both platforms decide

simultaneously and independently their level of final goods quantity. In the

e-market, each buyer chooses the quantity ¢f in order to maximize its (gross)
profit given in eq.(2), and simultaneously each buyer remaining in traditional
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market chooses ¢! in order to maximize its profit given in eq.(3). Applying
first-order conditions (foc), and solving the system of equations, we get the
following level of quantity produced by each buyer in the e-market (super-
script e) and the traditional market (superscript t) respectively:

Cat+(Ny—my+1) (k+m) —w
N 1+ N,

€

q;

(7)

i oa—my (k+m)—w (8)
q4; = 1+ N,

The above expressions show that not only in the traditional market, but
also in the e-market, buyer ¢’s output is decreasing with the number of buyers
in the e-market (higher n;). The latter indicates that our setting takes into
account the negative externalities that two-sided markets, like e-markets,
usually present. Negative externalities or negative direct network effects refer
to situations where the benefits accruing to an agent of one category decrease
as the pool of members from the same category enlarges. In addition, eq.(7)
and (8) reveal that online buyers will produce more output than the offline
buyers, since ¢¢ — ¢! = k + ry, which is always positive (k, r, > 0).

Then in the e-market and the traditional market, the equilibrium aggre-
gated output and firms’ (gross) profits are respectively:

a+ (Np—npy+1) (k+m) —w

Q= my

1+ N,
e (a+ 1+ (1 —=m)ny) (k+1) —w)?
Iy = —p» + 1+ ny)? (10)
¢ a— ny (k+mrp) —w
Q" = (Ny —mp) i (11)
iy, = Lz (k) —w) (12)

(1 + nb)2

The above expressions show that in the e-marketplace, buyer ¢’s profits
(ITg,), as well as the aggregate quantity ()¢, are increasing in the discount
made by their suppliers, k, and the benefit r, gained by their participation
into the e-marketplace. While they are decreasing in the input price w and
the number of buyers in the e-market (higher n;). In the traditional market,
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the higher the n, is, the lower are the buyer’s profits and the higher is the
aggregate quantity Q'. The sum of aggregate quantities in two transaction
platforms (Q° + Q) leads to the total aggregate output in equillibrium, Q:

B Nb(a - w) + nyp (k’ + Tb)
@= 1+ Ny
which is positively related to the number of buyers participating in the
e-market and their gained benefits (k + ;). From eq.(13) we get the input
price w:

(13)

nb(kr—l—rb) — (1—|—Nb) Q
Ny

In the third stage, all the upstream firms (suppliers) compete by adjusting
their quantities simultaneously and independently (Cournot competition).
Because of the one-to-one transformation of input to output, the total quan-
tity of the output (@) is equal to the total quantity of the input (X') and thus
eq.(14) gives the inverse demand function faced by the suppliers. Given the
aggregate input X and the input price w, a typical supplier in the e-market
chooses its quantity x¢ in order to maximize its profits given in eq.(4), while
a supplier remaining in traditional market chooses quantity z! in order to
maximize its profits given in eq.(5). The focs of eq.(4) and (5) imply that in
a symmetric Cournot equilibrium, each supplier [ in the e-market and in the
traditional market respectively produces a quantity:

w=a-+ (14)

CLNb + k (nb — Nb(NS — Ng + 1)) + NpTp + NbTS — ansrs + Nsz’f‘s
(14+ Np)(1+ Ny)

xl:

ot alNy + ny(ry, + k) — Nyng(rs — k)
: (14+ N,)(1+ N,)
Hence, the total quantity exchanged on each platform (X¢ and X'), as

well as the total quantity exchanged in the whole market (on both platforms),
X, are equal to:

ns(aNy + k (ny — Ny(Ng — ng + 1)) + nyry + Nyrs — Nyngrs + NpyNgrs)
(1+ Ny)(1+ Ny)

Xe:Qe:

(Ns — ng)(aNy +ny(ry + k) — Nyng(rs — k))
(14 Ny)(1+ Ny)

X' =Q' =
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aNy Ny + nyNy(k + 1) + nNy(rs — k))
(1+ Ny)(1+ Ny)

As expected, the quantity exchanged in the e-market (Q°, eq.(17)) in-
creases with the number of participating buyers (n,) and suppliers (n;).
However, it is quite interesting that ()¢ is decreasing in k, i.e. in the dis-
count per quantity provided by the suppliers in the e-market. This fact
indicates that k is a parameter that reduces the positive effect of r, in the
supplier’s profit function, that is, k& reduces the suppliers’ incentive to join
the e-market. Consequently, the smaller the number of suppliers in the e-
market, the smaller the quantity exchanged electronically. This effect of k
is also confirmed in eq.(19) which gives the total quantity exchanged in the
whole market, ). Eq.(19) also shows how the intermediary’s services (ex-
pressed by r, and ry) can affect the structure of the B2B market, i.e. they
increase the produced quantities in the market.

Substituting eq.(19) and (14) into equations (10) and (11), the buyers’
profits in traditional and electronic markets, in equillibrium are:

RQ=X=X"+X"'= (19)

alNp+ny (k+ry)—Nyns(rs—k)
o+ (@+ (Np —np + 1) (k + 1) — =5 )? (20)
bu (1 T Nb)2
) (CL - nb(k; + Tb) o G«Nb+nb(k+7'b)*anS(Tsfk))2
an _ Nb(1+Ns) (21)

(14 Ny)?

In the same manner, by substituting eq.(15) and (16) into eq.(4) and (5),
we obtain the suppliers’ profits in the traditional and the electronic market
respectively:

(CLNb + nb(rb + ]{7) + Nb(Ns —ns + 1)(7ns - k))2
Np(1+ Np)(1 + Ny)?

22 = —ps+ (22)
(aNy + k(ny + Nyng) + npry — Nyngr,)?
Ny(1+ Np)(1 + Ny)?

Equations (20) and (22) show clearly how firms’ profits in the e-marketplace
are affected by all the parameters of the model. Concerning the liquidity of
the e-market, i.e. how the number of participants affects firms’ profits, strong
negative direct and positive indirect network externallities are observed for
both sides of the market participating in the e-marketplace. That is, a de-
crease in ny (ng) or an increase in n, (n,) leads to higher profits for buyers

t
Hsl -

(23)
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(suppliers) in the e-marketplace. On the other hand, the number of buy-
ers (np) and suppliers (ny) participating in the electronic platform affects in
an opposite way the profits of firms remaining in the traditional market (eq.
(21) and (23)). The latter is expected since the products in both downstream
and upstream markets, are perfect substitutes.

Another indicator for the existance of positive indirect network exter-
nallities is the fact that buyers’ and suppliers’ profits in the e-market are

increasing in 7, and 7}, respectively ( E%H&TZI' > 0, %Zi/ > (). Clearly, higher val-
ues of 7, for instance, attract more buyers in the e-market and more buyers
imply a larger market for suppliers, whose willingness to join the e-market
increases. Of course, it is also shown from eq.(20) and (22) that the profits

of one side of the market are increasing in the benefit the e-market offers to

that side ( 3;% > 0, 88115’ > 0).
The parameter k plays a contradictory role for buyers and suppliers. As
stated before, k seems to reduce supplier’s incentive to join the e-market (

M < 0), but at the same time it increases buyers’ profits (aanli; > 0) in the

ok
e-market.’
In the second stage of the game, downstream and upstream firms select
a transaction platform, that is, they decide either their transition to the
e-marketplace or their stay in the traditional market. Firms decide their
participation into the e-market according to the "free entrance" condition,
i.,e. firms from one side of the market will join the e-market until their
profits become equal to those of their competitors remaining in the traditional
market. The free entrance conditions for buyers and suppliers are respectively
given by the following equations:

i = 113, (24)
=15 (25)
By substituting eq.(20) - (23) and solving the system of the above equa-

tions (24) and (25), we obtain the number of buyers and suppliers joining
the e-market:

(2a + 75 4 13)(ry + ) + No(rp 4+ k)* — pp(Ny + 1) — %
2(rp + k)2

1 (Py, Ds) =
(26)

5The role of k is further explored in the next subsection
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Nb(l 1+ N, + Nsz) _ quNb)(%IZ—VZ;NbNS)pS + Nb(1+Nb)((;Spﬁ;r)((:fabi’?g))(20+rb+k)

ns(pbvps) = 2Nb2

(27)

Lemma 1 The level of membership fees for the one side of the market affect
negatively and significantly the participation of the other side to the
e-market.

Proof. From (26) and (27), we have that g—;: <0, 3—25 <0, gz: <0, g;f <0
|

Lemma 1 indicates different aspects of the e-market’s liquidity for partici-
pating firms and for the intermediary. Actually, this finding reveals a paradox
for the incentives of the intermediary. On the one hand, it is a stylized fact
in the literature that the incentive of buyers (suppliers) to participate in an
e-market is increasing in the number of joined suppliers (buyers). The lemma
confirms the literature, while a high membership fee for suppliers (buyers)
decreases their participation in the e-market, and in turn, the incentive of
buyers (suppliers) to join the electronic platform is decreasing. Following
this pattern, the finding in Lemma 1 shows that the intermediary can not
charge very high memberhip fees for both buyers and suppliers, if he wishes
great liquidity and success in his e-market.

On the other hand, a profit maximizer intermediary, who has membership
fees as the only pricing tool, in order to reach higher revenues will opt for
high membership fees and a large number of participants from both sides of
the market. According to Lemma 1, an increase in membership fee p;, reduces
both n;, and n, and so it is difficult to determine whether the intermediary’s
revenues (ppny + pshs) increase or decrease. Even in cases where intermedi-
aries impose fees only to one side of the market and allow free entrance to
the other side (e.g. p, > 0, ps = 0), a high level of membership fee do not
ensure higher profits and greater liquidity in the e-market. In contrast to
the bulk of the related literature, it seems that the liquidity is not the most
significant objective for the intermediary and consequently for the success or
the economic viability of his e-marketplace. The disputable value of liquidity
in e-market from the intermediary’s perspective is also refered in a couple
of other papers in the recent literature (Belleframme and Toulemonde, 2004;
Kourgiantakis and Petrakis, 2006).
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3.2 Pricing strategy and investment decisions of the
intermediary

In the first stage of the game, the intermediary maximizes its profits by

selecting the level of the membership fees imposed to buyers and suppliers

participating in the e-marketplace. Taking as given the participating firms’
number, the intermediary’s profit function (eq.(6)) becomes:

17 = py (s, ps) + Ds Py, ps) — 278 — 272 (28)

Substituting equations (26) and (27) into eq.(28) and applying first order
conditions, the equilibrium values for membership fees and the intermediary’s
investments are given by:

2aNyNg + (1 4+ Ny)(kNy(1 + Ng — 8z) — 16az2)

rh =t = 8(2+ No(3+ Ny + N,)) — (L + Ny)(No(L + N,) + 6422) (29)
‘_p 2a(1+ Ny)(Ny — 82) + kNy(1 + Ny + Ny + NN, — 8N, 2) (30)
T T RO T NGB N, £ N,) — (L4 Ny)(Ny(1+ N,) + 6422)
. (k+R)(2aN, + (k+ Ry)(1 + N,) (1 + Ny)) (31)
By = 2 (1+ N1+ N,)
* Nb(2a + (Rs - k)(l + Ns))(Rs - k) (32)

Ps = 2 (1+ Ny)(1+N,)

for any z that fullfills the non-negativity and other constraints for all the
outcomes in equillibrium®7.

6Equillibrium outcome equations suggest some restrictions for parameter z.
The non-negativity constraint for the outcomes in equations (29)- (41), as
well as the other constraints (nz < Ny, ni < Ng, k < 1rs and

S
I'+0.5(1/4T2 —64a Ny (1+Np)2 (14N, ) (2a+k(Ns+1)) < <
T6(1+Vy) (2atk(Ns+1)) > 2 =

k < w), suggest that

NpA+(y/NZ(A2+(—32aN, (2a(Np+1)+3kN, Ny
16(2(1(1+Nb)+3k)Nsz)

where I' = E(N, + 1)(Ns + 1)(2 + Np) + 2a(3 + Ns + Np(4 + Ny + 2Ng)) and A =
2a((1+ Ny + 4Ny) + k(TNs — 1+ Np(3N, — 1)))?

This restriction will be imposed to the parameter z in the remaining of the analysis.

"For simplicity in the analysis and without loss of generality, the equillibrium prices
for r; and r} are not substituted as they are in the rest equilibrium outcomes, but they
replaced by Ry and R respectively.
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The first interesting finding from eq.(31) and (32) is that the level of
membership fee to one side of the market is independent of the level of the
intermediary’s investmest for the other side. In eq.(31), for example, it is eas-
ily checked that p; depends only on R, (or 77) and not on R,. Furthermore, as
expected, the level of p; and p} is increasing in the level of the intermediary’s

> 0).

investment R, and R, respectively (always %i > 0 and a;{

Proposition 1 : In equillibrium, the intermediary’s pricing policy in a ver-
tical B2B e-marketplace includes imposition of membership fees for both buy-
ers and suppliers participating to the platform, as long as k < ry .

Proof. For any value of parameters ny, ng, r, 75, a and k, with k<r,,
the prices of p; and p! are always positive (eq. (31) and (32)). For k — ry,
lim(pf)=0. W

Combined with Lemma 1, Proposition 1 states clearly that when the
e-marketplace offers standalones value-added services to both sides of the
market, the owner of the platform can certaintly attract a number of buyers
and suppliers and extract revenues from both firm’s types.

In contrast to the bulk of the e-commerce literature®, the latter proposi-
tion reveals that the intermediary does not have to subsidize the participation
of one side of the market in the platform, in order to attract the other side.
Of course, the current setting has some different features than other models
in the literature: a) It takes into account Cournot competition among agents
which endogenizes in a better way the interaction, the network effects and,
hence, the strategic decisions in both upstream and downstream market, and
b) it assumes that the platform offers specific benefit to one side of the mar-
ket (e.g. the transaction costs’ reduction for buyers r3,) which is not (directly)
related with the number of participants of the other side (e.g. suppliers, ny).

The level of investments that the intermediary sets for buyers and sup-
pliers value-added services in the e-marketplace (r; and r¥) are given in eq.
(29) and (30) respectively. Besides the fact that both investment levels are
affected negatively by the effectiveness of the e-market (2)°, the following

8Belleframme and Toulemonde (2004) support also the finding in Proposition 1, stating
that "the intermediary always makes profits and extracts positive fees from both types of
firms" in case of an emerging e-marketplace.

9The first derivatives of 7} and 7% in eq. (29)-(30) in respect to z are negative (%—Tf <0,

68—2 < 0). From eq.(31)-(32) it is also proved the negative effect of z in p; and p} (%‘-p; <0,
% < 0). Both findings are considered normal since less effectiveness of the e-market

(higher z) doesn’t allow the intermediary to invest and price lower.
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Proposition and analysis reveal a comparison among r; and r} under differ-
ent market conditions.

Proposition 2 : The intermediary’s investment for the demand side of the

market (1) is greater than the investment for the supply side (r¥), when

a(No—1)—k((4z—1)(N,+1))
Ny > o k(N t1-42) '

Proof. From equations (29) and (30) it is easily proved that r; —r¥ >0
when N, > Nb(r) _ a(Ns al)ké{z%(j; 131(ZNS+1)) -

The above proposition shows t%ﬁat the intermediary should consider ba-
sic feature of the market structure before taking decisions for the allocation
of investments in the e-marketplace. The intermediary will make the same
investment for buyers and suppliers (r} = r}) when the proportion of down-

stream and upstream firms is equal to Nb(r).

Otherwise, the intermediary

r)

should invest more to buyers’ value-added services when N, > Nb( or to

")

services for suppliers when N, < N, ( Practically, the positive relation be-

tween the N and Nb(r) (aN( ) shows that in a given B2B market with a
large number of suppliers (large N;) and a relative small number of buyers
(Ny), the intermediary will invest more to services for the supply side of the
market, and vice versa.

The level of N, b(r) also depends on the effectiveness of e-market (2), as well

as on the pricing behaviour of online suppliers (k). Ceteris paribus, Nb(r) is

increasing in the effectiveness of the e-marketplace (a];b( ) ), i.e. in a given
B2B market the lower the effectiveness of the e-market is, the higher is the
investment in buyers’ services relatively to the suppliers’ services. Regardln%
the impact of the discount from onlme suppliers in input price (k), the N

is negatively related with & ( ). In the polar case of k = 0, Nb(r) =
Ny — 1, which practically means that the intermediary will invest more to
the buyer side when in B2B markets the number of buyers is equal with or
greater than the number of suppliers.
The negative relation between ler) and k is a novel finding, since a higher
k offers greater utility for buyers (eq.(2)). Hence, it would be reasonable that
the intermediary’s investment for buyers’ services could be lower than the in-
vestments in suppliers’ services. In general, the role of k is not straighforward.
Equations (29)-(32) show that when the intermediary expects that the online
suppliers will make a great discount in input price (high k), he selects lower
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9r: <0, %% < 0) and higher

investments and membership fees for suppliers (

ok » Ok
investments and fees for buyers (68—% > 0, % > 0). A possible interpretation

for the intermediary’s behaviour when it facing a higher k is the following:
High values of k means lower prices for suppliers’ membership fees (lower p?)
and this causes a reduction in the intermediary’s revenues. The intermediary
will try to "prevent" high values for £ by investing low %, since k < r}. By
retaining the level of k relative small, online buyer’s utility becomes smaller
and this forces the intermediary to invest more for buyers’ services (higher
r7). In turn, the latter allows the intermediary to impose higher buyers’
membership fees (high p}).
The above results lead also to the following Proposition.

Proposition 3 When the number of buyers in the industry is greater than
N the intermediary i high bershi b h

b y imposes higher membership fees to buyers than to
suppliers.

By substituting rf =7 = R (or R, = Ry = R) and N, = Nb(r) =N,—11in
eq.(31)-(32), the difference between membership fees to buyers and suppliers

(") h
is positive (py — p; = % > 0). Finding that 61;]‘; < 0, % > 0
op3

52 < 0, the difference py — p; becomes bigger with an increase in k, so
p; > pi for any N, > ler) and k, ceteris paribus. W

Propositions 2 and 3 indicate that an intermediary who wishes to cre-
ate a vertical e-marketplace in an existing industry with more buyers than
suppliers, will follow a pricing and investment strategy with higher level of
investments and membership fees for the demand side of the market. Never-
theless, it is really hard to reach a clear conclusion on how the intermediary
prices firms in industries with a number of suppliers sufficiently larger than
the number of buyers.

Given the intermediary’s strategy described previously, an interesting
question is to determine the number of firms that will choose to partici-
pate in the e-marketplace. Substituting eq.(29)-(32) into eq.(26)-(27), the
number of upstream and downstream firms participating in the e-market is
respectively given by the simplified relationships (r; = Ry, and rf = R,):

Proof. For k =0, Nb(r) = N, — 1 and for this level of the Nér), ry = rk

and

0 — 2a + Nb(k‘ + Rb) + (Rb -+ RS)
b 4(k + Ry)

(33)
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«  2a(Npy+1)+ (Ry + Rs) + No(Ry + Ry + No(Rs — k)
ny = (34)
A(k + Ry)

From the equilirium values of n; and n?, it is easily shown that the level
of investments in buyers’ and suppliers’ services increases the participation
of firms in the e-market. Theoretically, significant high values of R}, and R,
could cause a transition of all firms from the traditional to electronic market.
But, high values of R, and R, lead to high membership fees p, and p, re-
spectively and according to Lemma 1 this reduces the mass of participating
firms. In essence, by setting r; and 77, the intermediary selects the number
of firms from both sides of the industry in his e-market, which maximizes his
profits. The multiparametric nature of relationships in eq.(33)-(34), does not
allow us to determine clearly the proportion of online buyers and suppliers in
a given industry. Based on comperative statics, it is show that the number
of online buyers and suppliers is inceasing in the effectiveness of the e-market
(% > (0 and a;z HES 0), while the reduction of input price from online suppli-
ers (k) has a contradictory inpact. On the one hand, it decreases the number

of buyers in the e-market (% < 0) and on the other hand, it increases the

%Tf > 0). The above lead to the following

number of participating suppliers (
Proposition.

Proposition 4 In a given industry, independently of the level of k, the num-
ber of suppliers will be greater than the number of buyers in the vertical elec-
tronic market.

Proof. For k = 0, n} — n; = 2z/N, which is always positive. Because
ony on}
8_kb < 0 and ak‘
|

> 0, the difference n} — n; is bigger with an increase in k.

In other words, the intermediary will apply a pricing and investment strat-
egy which will attract more suppliers than buyers in the electronic platform.
This intermediary’s strategy is consistent with the results stated in Propo-
sitions 2 and 3. In industries with buyers more than Nb(r), the intermediary
imposes relatively high fees to buyers and relatively low fees to suppliers.
Hence in that case, high p; (low p*) decreases (increases) the percentage of
buyers (suppliers) willing to join the e-marketplace.

We finaly turn our attention to the other outcomes in equilibrium. By
substituting eq.(29)-(32), the input price, the intermediary’s profits, the prof-
its of buyers and suppliers in the industry, as well as the total quantity and
the quantities in traditional and in e-market become in equilibrium:
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. 20— (Nyg+1)(Rs — k)
v A(1+N,)

= 4a(a(A+Ng)+B(Ry+Rs))+(N +1) (A2 R?4+N, No(Rs —k) %+ A(k? Ny +2k Ny, Ry +2 R Ry +R2—8(Ry+Rs)2))
16(1+N,) (1+N ) (R, +k)*

(35)

(36)

T — (DC + 2a(k(1 — Ny(N; — 2)) + Ry — Ny((Ns — 1) Ry + Ry)))? (37)
bi 16NZ(1 + Ny)2(1 + Ny)2(Ry + k)2

H:l _ Nb (20' _ (Ns + 1)<Rs - k))2 (38)

16 (1 + Ny)(1 + N;)?

. C(kE(Ny— Ny)+ E)+2a(k(Ng — Ny + 2N, Ny) + E 4+ 2N, Ny Ry,
X* = (39)
4(1 4 Np)(1 + N)(Ry + k)

e ((2a+C0)((K*>~ Ry Rs) (N (—3+N,—4N )+ (N, +1) RZ 4+ Ry (R, — N Rs )+ F+E(Ry+Rs+ Ny ((— 14+ N, —4N ) R, +(5— N, +4N
16(1+N,) (1+N,) (R, +k)*

(40)

Xt — _ ((Ra+Ry+(N,—4N ) (k+Ry))+R, ) (C(k+R, —No(Rs—k))+F)
- 16(1+N,) (1+N, ) (R, +k)*

(41)

where A=1+4+ Nb
B = (14 Ny)(1+ Ny)
O:Rb+Nb(/€+Rb)+RS
D = (k(1+ Ny(2+ Ny)) + Ry + Ny(Ry(1 + Ny) — Ry))
E = N,Ry + Ny R
F =2a(k + 3kN, + Ry + 2N, Ry, — Ny R;)

for any permissible z.

The complexity of the above relationships enforce us to provide a qual-
ititative analysis, and particularly to constrain the analysis in comparative
statics. We focus on the role of the parameter k in the agents’ profits. An
increase in k decreases the intermediary’s profit (83—;* < 0) and this may
reveal that those profits are more sensitive to buyers’ participation in the
e-market, since an higher & leads to smaller n} (ceteris paribus). On the

contrary, firms’ profits in equilibrium are positively related to k. In the case
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of buyers’ profits this is an expected result because higher k means lower
input prices (w* — k) and higher 7} for online buyers. On the other hand, the
(unexpected) increase of suppliers’ profits with & can be hardly explained in
detail in the current setting. It maybe that optimal input price w* given in
eq.(35) is the key factor. It is shown that w* is increasing with k (% > 0),
i.e. the suppliers remaining in the traditional market tend to impose higher
input prices to offline buyers whenever online suppliers decide to lower input
price w — k (for k # 0). Although they sell less input quantities, the higher
w* increases offline suppliers’ profits. Additionally, considering that a higher
k decreases p%, i.e. k has also a positive effect on online suppliers’ profits, in
equilibrium, where the profits of both online and offline suppliers are equal,
the final profit level for every upstream firm increases with k.

3.2.1 Numerical Examples

Due to complexity of the investigated system, we provide in this subsection
two very simple numerical examples in order to illustrate in an alternative
way the findings presented before. Consider a two-tier industry consisting of
N, = 100 downstream firms and N, = 80 upstream firms — input suppliers.
The inverse demand function faced by each downstream firm has a demand
parameter a equal with a = 100. Let also assume that the suppliers transit
to e-marketplace tend to offer a discount & = 0.01 (or £ = 0.1 in the second
example) in input price w that the offline suppliers offer, i.e. the online input
price is w — k. Finally, taking into account the restrictions for parameter z,
we assume the effectiveness of intermediary’s investment technology z = 30.

For these parameters’ values, the equilibrium outputs are given in the
following table:
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Outcome Equilibrium Value (k=0.01) FEquilibrium Value (k=0.1)
7 1.45 1.52
rr 1.25 1.21
P 2.50 2.89
p 9.29 1.97
ng ~ 59 56
nk ~ 61 66
w* 0.30 0.34
I+ 178.45 179.82
I, 0.14 0.0025
5 0.09 0.11
X" 99.55 99.44
Xex ) Xt 92.90 / 6.65 88.34 / 11.11

These results show that the proportion of total quantity in the industry
semming from online firms is extremely larger than the quantity produced in
the traditional market (X¢* >> X™). It is also shown that the intermediary
applies a pricing policy that includes positive membership fees for both sides
of the market. In the above examples, the number of buyers in the industry
(N, = 100) is larger than the number of suppliers (N, = 80) and as Proposi-
tion 2 and 3 states, the intermediary invest more to services for the demand
side (r; > r*) and at the same time it imposes higher membership fees to
this market side (p; > p%). Concerning the impact of k, the differences in
outcomes’ values in the two last column of the table, confirm the analysis
undertook in the Section 3.2. For instance, higher £ leads to higher values of
ry, p; and lower values of 7}, p¥.

Finally, the numerical examples show clearly another important finding
of our analysis about the disputable value of liquidity in the e-marketplace
for the intermediary. Note that in the first example where £ = 0.01, the
intermediary applies such strategies that allow the entrance of 59 (out of
100) buyers and 61 (out of 80) suppliers in its e-market, while in the second
example with £ = 0.1 the respective numbers increases to 56 and 66. In other
words, these results reveal that the intermediary’s main objective is not the
attraction of all (or the majority of) the players in the industry in order to
create the higher possible liquidity in the e-market and consequently to gain
higher profits. Under specific market conditions, the intermediary can gain
maximum profits by allowing small proportions of buyers and sellers to join
the e-market.
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4 Concluding Remarks

The aim of this paper is to investigate the strategic behaviour of all the
agents in the framework of a vertical B2B e-marketplace which may emerge
in an existing two-tier industry. We model this using two discrete groups
of both downstream and upstream firms (offline and online agents) and an
independent intermediary who creates the e-marketplace. The analysis is
grounded on the assumption that the intermediary should invest in specific
stand-alone services for participating buyers and suppliers. These value-
added services are strongly connected with the quantity exchanged in the
electronic platform. Furthermore, the intermediary has the ability to extract
revenues using membership fees as its only pricing tool.

The analysis of the proposed model confirms the existing literature in that
e-marketplaces are complicated systems with strong direct and indirect net-
work effects, which should be taken under consideration by all participating
agents (buyers, sellers and intermediary) on their strategic decisions.

The ilntermediary’s investment and pricing strategies are strongly intere-
lated and in such a way that the higher the investments are, the higher
are the imposed membership fees. This fact creates a contradictory picture,
since higher investments attract more firms in the e-marketplace but high
membership fees affect negatively firms’ participation. In essence, the latter
phenomenon disputes the value of “liquidity” in the e-market, at least from
the intermediary’s point of view.

The optimal pricing policy of the intermediary includes the imposition
membership fees to both sides of the industry, and not subsidization for the
participation of firms in the e-market. The investment level will be greater
for the side of the market with the larger number of agents, while in case of
an industry with more downstream firms the demand side has to pay higher
membership fees relatively to the supply side.

We are aware that the undertaken analysis has several limitations and
could be extended towards various directions. In future work, it would be
valuable to relax the assumption of single homing, i.e. to investigate cases
where firms can join more than one transaction platform. In addition, the
case where two or more e-marketplaces compete with each other, while com-
peting with traditional market as well, could be investigated (in both single-
homing and multi-homing pattern). The analysis of intermediary’s pricing
or investment policy under different kinds of e-marketplaces (e.g. buyer-
driven e-markets) or different transaction mechanisms for buyers and sellers

23



(e.g. auctions) could also contribute to the relevant literature, as well as in
revealing the strategic aspects of real B2B e-marketplaces in practice.

Acknowledgement

The authors acknowledge generous financial support from PENED 2003
(research Grant No.01EA332) financed by the General Secretariat of Re-
search and Technology of the Greek Ministry of Development.

References

Bailey, J. P. and Bakos Y., (1997), “An exploratory study of the emerging
role of electronic role of electronic intermediary”. Internat. J. Electronic
Commerce, v.1, p.7-20.

Belleflamme P. and Toulemonde E., (2004), “B2B marketplaces: Emer-
gence and entry”, Mimeo.

Bhargava H.K. and Choudhary V., (2004), “Economics of an Information
Intermediary with Aggregation Benefits”, Information Systems Research,
v.15, n.1, p.22-36

Caillaud, B., and Jullien B., (2003), “Chicken and egg: Competition
among intermediation service providers”, RAND Journal of Economics, 34,
p-521-552.

Chatfield, A. K., and Yetton, P., (2000), “Strategic Payoff from EDI
As a Function of EDI Embeddedness,” Journal of Management Information
Systems, 16(4), p. 195-224.

Chen, R.R., Roundy, R., Zhang, R. Q. and Janakiraman, G., (2002),
“Efficient auctions for supply chain procurement”, Technical report, Johnson
Graduate School of Management, Cornell University, Ithaca, NY.

Chircu, A.M., and Kauffman, R.J., (2000), Reintermediation strategies
in business-to-business electronic commerce”, International Journal of Elec-
tronic Commerce, v.4, n.4 (Summer 2000), p. 7-42.

Dai Q. and Kauffman R.J., (2003), “To be or not to be: Evaluating
managerial choices for e-procurement channel adoption”, Working Paper.

Economides, N., (1996), "The economics of networks", International Jour-
nal of Industrial Organization, 14, p.673-699.

Evans, D.J., (2003), “The antitrust economics of multi-sided platform
markets”, Yale Journal on Regulation, 20, p: 325-381.

24



Julien, B., (2004), “Two-sided markets and electronic intermediaries”,
in Cesifo Economic Studies Conference on Understanding Digital Economy:
Facts and Theory, November 2004.

Kaplan, S. and Sawhney M., (2000). “E-hubs: The new B2B market-
places”, Harvard Business. Review, 78(3), p. 97-103.

Kaplan, S. and Sawhney, M., (2000), “E-hubs: the new B2B market-
places”, Harvard Business Review, 78(3), p.97-106.

Katsamakas E. and Bakos Y., (2004), “Design and ownership of two-sided
networks: implications for Internet intermediaries”, Working Paper.

Katz, M. and Shapiro, C., (1985), “Network externalities, competition
and compatibility”, American Economic Review, 75, p. 424-440.

Kourgiantakis M. and Petrakis E., (2006a), “Modelling B2B e-marketplaces:
The role of intermediaries”, in IADIS E-commerce 2006 Conference, Decem-
ber 2006, Barcelona.

Kourgiantakis M. and Petrakis E., (2006b), “Pricing policies in buyer-
driven and supplier-driven e-marketplaces”, Working Paper.

Kourgiantakis, M. and Mandalianos, 1., (2007), “Modeling E-marketplaces:
An Annotated Bibliography”, working paper, forthcoming.

Kourgiantakis, M., Mandalianos, I., Migdalas, A. and Pardalos, P.M.,
(2006), in Handbook of Optimization in Telecommunications (Edited by
M.G.C. Resende and P.M.Pardalos), Springer (2006), p. 1017-1050

M. Giaglis, G.M., Klein, S. and O’Keefe, R.M., (2002), “The role of
intermediaries in electronic marketplaces: developing a contingency model”,
Info Systems Journal, 12, p. 231-246.

Milliou, C., and Petrakis, E., (2004), “Business-to-business electronic
marketplaces: Joining a public or creating a private”, International Jour-
nal of Finance and Economics, 9, p. 99-112.

Nocke, V., Peitz, M. and Stahl, K., (2004), “Platform ownership”, work-
ing paper, University of Manheim, Germany.

Popovic, M., (2002). “B2B e-Marketplaces”, Mimeo European Commis-
sion’s Electronic Commerce Team (Information Society Directorate General).
Brussels.

Rochet J.-C. and Tirole J., (2004), “Two-sided markets: An overview”,
Mimeo

Rochet, J.-C., and Tirole, J., (2002), “Cooperation among competitors:
Some economics of payment card associations”, RAND Journal of Economics,
33, p.549-570.

25



Rochet, J.-C., and Tirole, J., (2003), “Platform competition in two-sided
markets”, Journal of the European Economic Association, 1, p.990-1029.

Rochet, J.-C., and Tirole, J., (2004), “Two-sided markets: An overview”,
Mimeo. IDEI, Toulouse.

Spulber, Daniel F., (1996). “Market Microstructure and Intermediation”,
Journal of Economic Perspectives, 10 (3), p.135-152.

Salzle K., (2005), “Duopolistic Competition between Independent and
Collaborative Business-to-Business Marketplaces”, Ifo Working Paper No.
5, available at www.ifo.de

UNCTAD, (2002), “e-Commerce and Development Report 2002", Inter-
net Version, Geneva, http://r0.unctad.org/ecommerce/docs/edr02 en/ecdr02.pdf

Wise, R. and Morrison D., (2000), “Beyond the exchange: The future of
B2B”, Harvard Business Review, 78(6), p. 86-96.

Yoo, B., Choudhary, V., and Mukhopadhyay, T., (2003), “Neutral vs.
biased marketplaces: A comparison of electronic B2B marketplaces with dif-
ferent ownership structures”, working paper, University of California, Irvine.

26



