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Overview of Network Industries

® Complementarity, compatibility and standards
® Consumption externalities
@® Switching costs and lock-in
» Contracts
» Training and learning
> Data conversion
» Search cost
» Loyalty cost
@ Significant economies of scalein production
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Welfare Aspects

® Government intervention

® “Natural” monopolies ver sus access pricing
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Hardware Compatibility

® Compatibility (48 % 1£)
Compatibility means that every software package written for one
machine can be run on amachine with a different brand name

» Strongly compatible — Different computer hardware brands use
the same operating system

» Downward compatible— A new model is compatible with an
older model, but not necessarily the other way around

» One-way compatible— One machine can read the files
generated by a competing machine, but not the other way around
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The Network Externalities Approach

® Network Externalities (& 7} #844)

Consumers’ preference are said to exhibit network externalities if the utility of each
consumer increases with an increase in the total number of consumers purchasing the
same or a compatible brand

» Monopoly selling asingle brand to identical consumers
» Monopoly selling a single brand to heterogeneous consumers
» Duopoly selling differentiated brandsto heterogeneous consumers
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The Network Externalities Approach

® Monopoly selling asingle brand to identical consumers
7« identical potential computer users who all value compatibility
q : computers sold or actual number of computer buyers
p : price of acomputer
>0, basic utility each consumer derives from using a computer regardless of compatibility
a, of importance of ili
aq, total utility gain from network externalities

The utility function of each consumer is given by

> B—p+aq adapter installed
Udef{f-p adapter not installed
- 0 does not purchase a computer
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The Network External

es Approach

® Timing of decisions made by producer

Stage 3 Stage 2 | Stage 1
Consumers’ purchasing decisions | Monopoly selects a price Monopoly compatibility decision

®  Tota number of buyers when m  Firm’stotal profit when m  Thecondition for the monopoly to

computer is produced without computers are produce compatible machines:
compatibility: incompatible : . -
X M, - cost of compatibility / unit
n itp=4p p=8 . . -
= X Ta=(B —un)n My, - cost of incompatibility / unit
0 ifp>p "
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The Network Externalities Approach 1

® |s there a market failure ?

Social welfare = Consumers’ utilities + monopoly’s profit
2> w=npU+7m

= Comparing the social welfare between making compatible and
incompatible machines yields that compatibility is socially preferred if :

def

= Total number of buyers when m  Firm'stotal profit when A, =p—p,<an A, =p,—pu,<on
pon i : Protusitg compaie machines s )
: p=g+an profitableif the cost difference . . . . .
n ifp<B+an - does ot exceed the gain from Conclusion: A monopoly selling computersto identical consumers will install
:{0 oo e mo=(Bran —wedn | bty compatibility adaptersif and only if it is socially optimal to do so.
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The Network Externalities Approach “ The Network Externalities Approach

® Monopoly selling a single brand to heter ogeneous consumer s
217) : computer users who value compatibility 7) + computer userswho does not value compatibility 7
q : computers sold or actual number of computer buyers
P : price of a computer
18>0, basic utility each consumer derives from using a computer regardless of compeatibility

a, of ibility to type ¢
«q, total utility gain from network externaities

® Timing of decisions made by producer

Stage 3 Stage 2 Stage 1
Consumers’ purchasing decisions || Monopoly selects a price

®  Total number of buyers when m  Firm’stotal profit when
computer is produced without i i

Monopoly comptibility decision
m  The condition for the monopoly

[

compatibility:
The utility function of each consumer type _Jn ifp=g =8 . cost of comoatibility/ urit
= consumer who value compatibility = consumer who does not value compatibility a= 0 it p>8 Ta=(f-wa)2n He - patibility funi
. " < cost of incompatibility / unit
u, u, = Total number of buyers when = Firm Sm“"a‘ ""’f""""egl Hn - paibilty
> . computer is produced with computers are compatible: < 2
| P~ P+od adapter installed U @ (B—p purchaseany computer compatibility: Ho < amn =P +2p,
U, = g— P Zdapta'mnot i:hsalled . "o does not purchase a computer oy if p=g o= { Eﬁ t(;nc ;2;:,° o
065 Nt purcasea computer q=yn if g<p=g+ay if p=p+an
0 if p>pgran if p=p
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The Network Externalities Approac s The Network Externalities Approac
® Is there a market failure ? ® Duopoly selling differentiated brandsto heterogeneous consumers
[] izing choice of ility / by computer producersA and B and
X - ) the welfar e consequences of such choices
Social welfare = Consumers’ utilities + monopoly’s profit 2 w=nU +7 Market hastwo brands brand A , brand B
. . . X . N Brand A-oriented consumers 7 + Brand B-oriented consumers 7
L Com',)a” ng_the social We"a'? bewﬁ‘l makl ng compati ble and incompatible Before Brand B decides its compatibility strategy, it will first consider Brand A’s strategy
machines yields that compatibility is socially preferred if : b, <an+pu
Incompatible N " (1) AB incompatible, profit level is T =7Ta = 211(8 —an)
H s <an-piom Conclusion: (2) A compatiblewith B + B incompatible with A, profit levels are:
an+p ) < 1 : Cost of producing compatible machinesis very ma=2n(0 *%) g =2(8 *%)
= high comparing to incompatible machines, both
. He = Hn 1hesodalvﬁ_|a_nner and the monopoly will choose (3) A8 compatible, profitlevel is Tp=7g =208
incompatibility.
on 11T Cost of producing compatible machines is not very Conclusion:
Compatible high, in which case both the social planner and the A maximized its profit level when manufacturing compatible machines, based on (2)(3) B also decided
;m?nopoly will choose compatibility, no market to produce compatible machines to maximize its profit level as well.
ailure. L
Thus, we reach a Nash Equilibrium.
Ha 11: Illustrates a parameter range where a market
an-p failure occurs since the monopoly will choose to
produce incompatible machines, but compatibility
Issocially optimal.
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The Network Externali

es Approach
@ Duopoly selling differentiated brandsto heter ogeneous consumers

m  Consumers’ utility levels

(1) AB incompatible: U, =3an—25 € Consumer has highest utility level

@A iblewith B + B not iblewith A: qu%_zg
3B iblewith A + A not iblewith B: UA:MTH_ZJ
(4) A,B compatible:

U, =2an-25 € Consumer has lowest utility level

Reason: Firms manage to extract more surplus under compatibility thereby making compatibility “bad”
for consumers
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The Network Externalities Approach
® |s there a market failure ?

m  Using social welfare function W to exam consumer welfare under all possible
compatibility decision outcomes:

(1) both machines areincompatible: W = 2an”
(2) one-way compatibility: W =3an?®
(3) both machines areincompatible:  \ = 452

Conclusion: social welfare is maximized when both machines are compatible
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The Components Approa ‘

® Assume complementarity

® Incompatible systems

® Compatible systems

® Compatibility versus
incompatibility

® Summary of the
components approach
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Incompatible systems
Priceof XaYal p o L p x4 p
[ Priceof XgYg: “ . ;
Computer systems Ithecompute P = P+ Py
C— e Firm A sells to consumers AA and AB and firm B g g
sellste 3 both conditions i ‘FlrmA‘ ‘ Firm B ‘
the following are simultaneously satisfied
DEFINITION 2.7: u_py u U _os
= RY *1> max{ (PY —&)* 2 (P — 25)*
_g— The components are said to be incompatible if the ”5 E:* u(( “ R )2 (Fu-20)"3 / \ / \
components producedibyidifferentimenufachuress T =Pu*22(Pp —20)*3 5 N 5 %
0 1 i iE e Inthecase of “mild” undercutting, equilibrium A A B B
F|rms and CanEbEEEEEMBIEUNTTOISYSTE Thai !“ Brices and profit Ievels\sglvmgyeq
Compatibility Said to e companbleNfithe Pl =35, Py =45, andr), = 65,1 = 45
“® components produced by different manufacturers o Aggregate consumer surplus asthe sum of
mbled into ems. Tha consumer utilities
ns
CS ' =Um+U 4 +U 4
= (B -385)+ (B -45)+ (B -85 -5)
— =3 -116 konsumer A4 ‘Consumer AB‘ ‘ Consumer BB
Consumers I PHcEs  eachicons e iasardifferent M %g’;&?;,’m:’mmmm‘ profit levels
- . . . . . Figure2.2:Trade with incompatible systems
W'Zx,+7,+CS' =65 +45+35-115
=3p -5
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Compatible systems i Compatibility versus incompatibility

L

e Equilibrium prices and profit level is given by| —] Proposition 2.8
PX =R =126/7,R} =P =155/7, Consumers ar"lncompatible
78 =7 =2*125 17415517 _] components th le components. [_
=3951/7 /
X v X Y, Proposition 2.9 I_
o Aggregate consumer surplus as the sum of A A ° ° (a) Aggregate industi itis hi i e compatible
consumers’ utilities components th: ponents
o (b) The firm with thi bility earns a higher
CS" =Um+Ug +Up profit under inco smaller market
=p-12617-156/7+p 155 17-125 17+ I share under incompatibility earns a higher profit under compatibility. I
-12617-12517
=3p-78517 —]Proposition 2.10 L
e AA‘ lc AB‘ lc Bl Social welfare i patible
e Socia welfareisthe sum of firms’ profit L L L
levels and consumer surplus components
WEe=x,+m,+CS° Figure2.3: Trade with compatible systems
=36 /7+3961/7+38-786
=3
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Summary of the components approach

A
Comparing Industry profit is always higher when firms
2.6&29 Choose Compatibility over incompatibility

C—

!omparmg

Consumers are worse off under compatibility #

|

< EmpiricalEndingsioniNetworkExiermmalities

Comparing The socially-optimal outcome is to have
compatible machines and compatible
2.7&2.10 P p
components
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Empirical Findings on Network Externalities
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® Keyboard compatibility and network externalities ® - A GEFEL e B
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® Gk D RFME - ERHFLT A%

® Mainframe computers A3 ’ﬁ;m,ﬁﬂh};—, W oo

® Network externalities in the market for
spreadsheet programs
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