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For EU electronic communications markets, a new 
regulatory framework was enacted in 2002. On the 

whole, this regulatory framework is designed to ensure 
the transition to general competition law. With respect 
to market analysis the directives,1 in conjunction with 
the Commission’s SMP-Guidelines,2 outline a three-
stage market analysis process: preliminary defi nition 
of the relevant communications markets, the examina-
tion of effective competition on those markets (=com-
petition analysis) and the discussion of appropriate 
regulatory instruments. For each stage of the analysis 
the arguments based on contestable markets theory 
have been presented both by the relevant legal docu-
ments and by some scholars and proponents of that 
theory.3 The latter even argue in favour of a strict appli-
cation according to the (regulatory) policy implications 
of the theory of contestable markets. 

Concerning market defi nition issues there is, fi rst, a 
questionable distinction with respect to the concepts 
of “potential competition”4 and supply-side substitu-
tion put forth in the SMP-Guidelines.5 Secondly, the 
European Commission introduced the so-called “three 
criteria test” (TCT) as a further market defi nition con-
cept next to the standard tools accruing from com-
petition law. Though conceptually fl awed6 TCT serves 
as a “fi ltering tool” when considering whether a mar-
ket should be regulated by competition law alone, or 
whether the market is susceptible to ex ante regula-
tion. Market delineation results should be subject to 
an additional requirement for ex ante regulation and 
might therefore differ from those obtained under com-
petition law.7 In its Recommendation, section 2.2, the 
Commission lays down three criteria (to be applied cu-
mulatively) for identifying relevant markets:8

the presence of high and non-transitory entry bar-• 
riers 

dynamic aspects: does the market tend towards ef-• 
fective competition (without ex ante regulation)

* Austrian Regulatory Authority for Broadcasting and Telecommunica-
tions (RTR), Vienna, Austria. The authors wish to express their thanks 
to their colleagues Ernst Langmantel, Paul Pisjak and Anton Schwarz 
for valuable comments on the draft paper. The views expressed are 
entirely those of the authors and do not represent those of RTR or 
Telekom-Control-Kommission (TKK). The usual caveat applies.
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the relative effi ciency of competition law.• 

The fi rst criterion makes direct reference to the 
height of market barriers, while the second and third 
criteria do so only in an indirect way. However, the in-
vestigation of market barriers within the TCT acts as 
an immediate transition towards competition analysis, 
where market barriers constitute a similar vital analysis 
element. As we shall see, contestability theory is asso-
ciated very much with exactly that kind of analysis, i.e. 

1 Especially Articles 14-16 of the Framework Directive (2002/21/EC).

2 European Commission: Guidelines on market analysis and the 
assessment of signifi cant market power, 2002/C 165/03, SMP-
Guidelines, Brussels 2002; henceforth also referred to as the “SMP-
Guidelines”.

3 Cf. most notably works by G. K n i e p s : Regulatory reform of Eu-
ropean telecommunications: Past experience and forward-looking 
perspectives, in: European Business Organization Law Review, Vol. 2, 
2001, pp. 641-655; G. K n i e p s : Sector-specifi c regulation of German 
telecommunications, in: G. M a d d e n  (ed.): World Telecommunica-
tions Markets – The International Handbook of Telecommunications 
Economics, Volume III, Cheltenham 2003, Edward Elgar, pp. 383-399; 
G. K n i e p s : Telecommunications markets in the stranglehold of EU 
regulation: On the need for a disaggregated regulatory contract, in: 
Journal of Network Industries, Vol. 6, 2005, pp. 75-93; as well as other 
German scholars such as U. I m m e n g a , C. K i rc h n e r, J. K r u s e , 
G. K n i e p s : Telekommunikation im Wettbewerb – Eine ordnungspoli-
tische Konzeption nach erfolgreicher Marktöffnung, Munich 2001, 
C. H. B e c k ;  and C. G ro w i t s c h , T. We i n : A Revised Theory of 
Contestable Markets – Applied on the German Telecommunication 
Sector, working report, University of Lüneburg, 2002, http://web.
abo.fi /fc/eunip/fp/Growitsch-Wein.PDF. Indeed, contestable markets 
theory evoked intense discussions and responses (cf. Monopoly 
Commission: Wettbewerbsentwicklung bei Telekommunikation und 
Post 2001: Unsicherheit und Stillstand, expert report, Bonn 2001; 
Monopoly Commission: Telekommunikation und Post 2003: Wettbe-
werbsintensivierung in der Telekommunikation – Zementierung des 
Postmonopols, expert report, Bonn 2003) with respect to the German 
telecommunications market; for a shorter and preceding work of this 
article (in German) cf. also W. B r i g l a u e r : Können Festnetzmärkte 
bestreitbar sein?, in: Wirtschaftsdienst, Vol. 3, 2004, pp. 193-200, 
which lines up with the critique of the Monopoly Commission. 

4 “Potential competition” and “contestable markets” are used inter-
changeably in economic terms.

5 European Commission: Guidelines on market analysis and the as-
sessment of signifi cant market power, op. cit., § 38.

6 For a criticism of this approach cf. W. B r i g l a u e r : Market Analy-
ses under the New European Communications Framework – Some 
Conceptual Issues, in: P. J. J. We l f e n s , M. We s k e  (eds.): Digital 
Economic Dynamics – Innovations, Networks and Regulations, 2006, 
Springer, pp. 63-90, chapter 3; and S. L o e t z , A. N e u m a n n : The 
Scope of Sector-specifi c Regulation in the European Regulatory 
Framework for Electronic Communications, in: German Law Journal, 
Vol. 4, No. 12, 2003, pp. 1307-1334, chapter III.
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examining the height and importance of the entry and 
exit barriers of the markets under consideration.9

Thirdly, advocates of contestability based approach-
es argue that ex ante regulation is only justifi ed with 
respect to monopolistic bottleneck segments, which 
are characterised by the simultaneous existence of a 
natural monopoly and irreversible (sunk) costs. All oth-
er markets are deemed to be “suffi ciently” contestable 
and should thus not be subject to regulation. In this 
view competition analysis and the discussion of ap-
propriate regulatory instruments are obviously intrin-
sically tied to each other and will thus be considered 
together in our analysis. 

In regulatory practice fi xed voice telephony retail 
markets took centre stage in the overall discussion on 
communications. Our analysis will also target these 
markets, while we shall also consider the pronounced 
vertical market relationships. Given the required for-
ward-looking ex ante perspective rapid innovation and 
technological progress within those markets will be 
taken into account. In doing this, we wish to provide a 
very precise application on the basis of real market be-
haviour and relevant business models as well as tech-
nological features (such as IP-based telephony).

The paper is organised as follows. First, we present 
the underlying assumptions of contestable markets 
theory and the results they produce. This is supple-
mented by a review of the main criticisms that have 
been brought forth since the theory was established 
by Baumol, Panzar and Willig in their famous 1982 
book.10 We then attempt to provide an in-depth appli-
cation, whereby detailed reference is made to the tech-
nological, institutional and operational layer. Although 
some of our empirical estimates are gathered from the 
Austrian market situation our results and policy impli-
cations should hold quite generally for electronic com-
munication markets.

7 Results may also differ because sector-specifi c analyses have gen-
erally to be based on a forward-looking perspective, taking potential 
future market developments explicitly into account. Apart from merger 
analysis dominance cases in competition law focus on past market 
behaviour and market outcome.

8 European Commission: Recommendation of 11 February 2003 on 
relevant product and service markets within the electronic commu-
nications sector susceptible to ex ante regulation in accordance with 
Directive 2002/21/EC of the European Parliament and of the Council 
on a common regulatory framework for electronic communications 
networks and services, OJ 8.5.2003 L 114/45, Brussels 2003; Euro-
pean Commission: Commission Staff Working Document Public Con-
sultation on a Draft Commission Recommendation, second edition, 
Brussels 2007, http://ec.europa.eu/information_society/newsroom/
cf/itemshortdetail.cfm?item_id=2824.

9 Accordingly, the SMP-Guidelines (§ 78) explicitly mention “absence 
of potential competition” as a possibly relevant criterion in measuring 
the market power of an individual undertaking.

10 W. J. B a u m o l , J. C. P a n z a r, R. D. W i l l i g : Contestable Markets 
and the Theory of Industry Structure, New York 1982, Harcourt Brace 
Jovanovich.

Model Framework

The theory of contestable markets was claimed 
to be a signifi cant generalisation of the neoclassical 
theory of perfect competition. Accordingly, effi cient 
market outcomes should no longer be dependent on 
the assumption of a large number of price-taking fi rms 
active within the respective market. Furthermore, con-
testability theory was initially advanced as a guide to 
identify precisely market areas where intervention (or 
regulation) was justifi ed.

The main results of contestability almost imme-
diately derive from the respective defi nitions. In the 
case of single product fi rms11 with identical technolo-
gies given by total cost function TC(qi) = F + cqi with 
fi xed costs F and marginal costs c and assuming that 
inverse aggregate demand is given by p=D(Q) an in-
dustry confi guration (with incumbent’s prices pI at qI) 
is said to be12 

feasible, if • 
at pI the quantity demanded equals qI, i.e. D(p)=∑qi; 
the incumbent makes a non-negative profi t, i.e. pIqI 
≥ F + cql

sustainable, if • 
no potential entrant (e) can make a strictly positive 
profi t by undercutting pI while producing no more 
than the quantity demanded at the lower price, i.e. 
∃  no pe < pI and qe ≤ D(pe) and peqe ≥ F + cqe

contestable, if • 
a feasible industry confi guration is sustainable.

It follows from these defi nitions that in a contestable 
market each active fi rm earns just zero economic prof-
it and price is not less than marginal cost. Likewise, a 
contestable market minimises the cost of total output 
production.13 A contestable market structure therefore 
guarantees the same effi ciency properties as perfect 
competition without requiring an atomistic market 
structure. Despite the fact that the actual incumbents 
might be few in number (due to scale economies pos-
sibly only one) their “market power” is fully restricted 
by the threat of potential entry.

Absence of Market Barriers

Although the results of contestability are strictly 
static in nature, the underlying defi nitions simultane-

11 Contestability theory can be extended to multi-product fi rms as 
well; indeed, multi-product fi rms operating in the vicinity of the rel-
evant market seem to be the most obvious candidates for potential 
competition (cf. Robert C a i r n s , Dhanayshar M a h a b i r : Contest-
ability: A Revisionist View, in: Economica, Vol. 55, 1988, pp. 269-276).

12 O. S h y : Industrial Organization – Theory and Applications, Cam-
bridge, Mass. 1995, MIT Press, p. 207.

13 For straightforward “proofs” cf. S. M a r t i n : The Theory of Contest-
able Markets, 2000, Purdue University, pp. 6-9, http://www.mgmt.pur-
due.edu/faculty/smartin/aie2/contestbk.pdf.
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ously imply some kind of out-of-equilibrium behaviour 
that enforces the static results. Concretely, critical as-
sumptions of contestability refer to market barriers on 
the one hand and pricing behaviour and pricing ex-
pectations on the other hand. 

“[A] contestable market is one into which entry is 
absolutely free, and exit is absolutely costless.”14 

In the following, market barriers are understood in 
broad terms as described by the classical defi nition by 
Stigler: 

“[A] barrier to entry may be defi ned as a cost of pro-
ducing … which must be borne by fi rms which seek to 
enter an industry but is not borne by fi rms already in 
the industry.”15

With free market entry entrant fi rms face no form of 
competitive disadvantage compared to the incumbent 
fi rm. Thus there must be no asymmetries with respect 
to production technology or access to (essential) in-
puts on wholesale markets. Likewise, there are no 
informational asymmetries regarding the whole value 
chain of the relevant production process, and no legal 
or institutional barriers (such as patents) exist. On the 
consumers’ part there must not be any preferences 
favouring the incumbent fi rm, which might be due to 
loyalty, goodwill, brand names and associated reputa-
tion effects or any other incumbency advantages; in-
stead, consumers act fully rationally and immediately, 
and products are fully homogenous (with no degree of 
product differentiation in the relevant market).

Irrespective of the above, market entry will also fail 
if there are signifi cant transaction costs on fi nancial 
markets.16 Lenders might not be able to distinguish 
appropriately between potentially successful entrants 
and those who will fail (the “lemons”). As a conse-
quence of this kind of imperfect information fi nancial 
markets suffer form Akerlof’s “lemon problem” which 
implies that entrants as a group would be confronted 
with higher capital costs. Entrants’ cost of capital will 
thereby be higher (higher risk premium) the more ex-
penditures are sunk. 

Market exit is only costless when sunk costs are ze-
ro, which means that all entry related costs are fully re-
coverable. Various technical defi nitions of sunk costs 

14 W. J. B a u m o l , J. C. P a n z a r, R. D. W i l l i g , op. cit., pp. 3-4.

15 J. G. S t i g l e r : The Organization of Industry, 1968, University of 
Chicago Press, p. 67, quoted from W. K. Viscusi, J. M. Ve r n o n , J. 
E. H a r r i n g t o n : Economics of Regulation and Antitrust, Cambridge 
1995, MIT Press, p. 157; according to this defi nition, it is apparent 
that sunk cost also imply an entry barrier, since they constitute costs 
which are crucially relevant in the decision-making process of the en-
trant but are at the same time irrelevant to the incumbent (because 
they are already sunk and no longer included in the incumbent’s op-
portunity costs).

16 S. M a r t i n , op. cit., p. 19.

exist in the academic literature; for our purposes, how-
ever, it is reasonable to adopt Baumol´s understand-
ing: 

“[S]uppose that a unit of capital purchased at a 
price of β per unit could be sold or utilized elsewhere 
… for a unit salvage value of α ≤ β. Thus it is possible 
to parametrize continuously the degree of sunken-
ness of capital from zero (α=β) to absolute sunkenness 
(α=0).”17

Given this defi nition, “sunkenness” is aligned to the 
resale possibilities of (physical and intangible) assets. 
However, as mentioned above, resale markets might 
be subject to the “lemon problem” whenever poten-
tial purchasers cannot clearly evaluate the quality of 
the assets. Besides, the degree of sunkenness will be 
highly correlated to asset specifi ty, since secondary 
usage will then be highly limited by defi nition. 

Even if sunkenness could be minimised with regard 
to physical assets, sunk investments in intangible as-
sets are involved in virtually all entry situations. Prior 
to market entry the potential entrant will have to invest 
in market research to collect necessary information, 
whereby this sort of information will – as well as any 
organisational efforts –typically only be valuable to the 
entrant fi rm as long as it stays in the market.18 Also, 
while in the market fi rms will typically have to invest 
in marketing and advertising campaigns to build up a 
brand name and attract customer awareness. In case 
of market exit, however, who would pay for a brand 
name that failed? Most of these expenditures are thus 
sunk in nature and especially important whenever 
products are differentiated. In technologically progres-
sive industries fi rms will also have to invest in knowl-
edge and R&D activities, which are intrinsically sunk. 

It is evident that factually all products are differenti-
ated at least to some degree, that markets with (ap-
proximately) zero sunk costs do not exist nor do we 
observe completely symmetrical constellations among 
incumbent and entrant fi rms in real industries. 

Entry Lag versus Price Adjustment Lag

“Second, the potential entrant evaluates the prof-
itability of entry at the incumbent fi rms’ pre-entry 
price.”19

The second assumption again makes reference to 
the overall analysis of market barriers. However, it has 
evoked considerable discussion in the contestability 

17 W. J. B a u m o l , J. C. P a n z a r, R. D. W i l l i g : Contestable markets: 
an uprising in the theory of industry structure: reply, in: American Eco-
nomic Review, Vol. 73, No. 3, 1983, pp. 491-496, here p. 494.

18 Cf. S. M a r t i n , op. cit., p. 18.

19 W. J. B a u m o l , J. C. P a n z a r, R. D. W i l l i g : Contestable Markets 
and the Theory of Industry Structure, op. cit., pp. 3-4. 
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literature. We shall therefore deal with this question 
separately.

The entry lag denotes the time between the notice-
able market entry of the new fi rm and its ability to sell 
its products on a signifi cant scale to consumers. The 
price adjustment lag denotes the time between the 
noticeable market entry of the new fi rm and the effec-
tive price response of the incumbent fi rm. 

Whenever there are irrecoverable costs associated 
with market entry – which will most likely be the case 
– then the length of time for which the entrant can re-
cover all its (sunk) costs before the incumbent is able 
to respond is of crucial importance for a rational en-
trant. In the case of a signifi cant price adjustment lag 
market entry could become profi table despite some 
level of sunkenness (α<β). If, however, the incumbent’s 
price responses are suffi ciently fast then the potential 
entry will never occur since – even if entry and exit 
costs were low – it would be unprofi table. 

Generally speaking, the entrant, in making his de-
cision, will have to take into account the nature of 
post-entry competition. However, according to the 
defi nitions of contestability theory the entrant is not 
allowed to take into account the possible price reac-
tions of the incumbent since sustainability is defi ned 
with regards to a given industry confi guration (pI, qI). 
“Hit and run” entry is supposed to take place given 
the profi tability based on pre-entry prices. In contrast, 
the incumbent fi rm must believe that the entrant’s de-
cision is based on the assumption that the incumbent 
will not change its prices. However, price-taking be-
haviour would only be possible in the case of an ato-
mistic market structure as assumed by the theory of 
perfect competition, and is highly implausible in the 
case of concentrated oligopolies. It is generally ac-
cepted that oligopolists would be aware of their mutu-
al interdependencies. However, when the entrant only 
comes into the market on the basis of expected post-
entry profi ts, then the threat of hit-and-run competition 
is mitigated to a large extent and long-run equilibrium 
will no longer be achieved. 

The last resort of contestability refers to the possi-
bility of long-term contracts creating price-rigidity on 
the part of incumbents as well as offering protection to 
the potential entrant from the incumbent’s retaliation.20 
But whenever a large-scale entry is needed in order 
to produce effi ciently, such an insulation strategy is 
unlikely, especially with regard to transaction costs, 
demand uncertainties, and other informational asym-
metries (as mentioned above). Besides, such broad-
scale contracting would likely make the incumbent 

20 Cf. S. M a r t i n , op. cit., pp. 14-15.

aware of a future entrant and increase its responsive-
ness. Even if protection via long-term contracting were 
possible to a certain extent, it is evident that the same 
strategy could be applied by the incumbent fi rm, mak-
ing it partly resistant towards potential competition. 
Beyond long-term contracting proponents ultimately 
refer to any kind of impediment that could somehow 
delay the price-adjustment lag, even making reference 
to regulation (!):

“Even if such contracting is not feasible, it is still 
possible for regulation, costs of communicating price 
revisions, or other impediments to delay an incum-
bent’s effective price response …” 21

Robustness of Contestability Theory

All in all, contestability theory seems to be a priori 
highly unlikely for any real market situation since the 
“strong” assumptions and model predictions never 
hold in reality.22 However, contestability (just as any 
other theory) must not be judged only on the realism 
of the underlying assumptions. Instead, the important 
question is that of the robustness of the theory. 

Let Fα
i denote (initial) sunk costs incurred prior to 

market entry and Fα sunk costs incurred in the interval 
between actual market entry and feasible market exit 
(at exit period X).23 Fβ-α = F – Fα

i – Fα denotes recover-
able fi xed cost. π stands for profi ts of entrant (e) and 
incumbent (I), respectively, and let T denote the period 
when the incumbent can react by cutting his price. Due 
to our above considerations we will defi ne T in relative 
terms taking entry lag (λe) and price adjustment lag (λI) 
into account:

1) T = {
λI

… if
λI

>1λe λe

1 … if
λI

≤ 1λe

An entrant rationally taking into account price reac-
tions of the incumbent fi rm will only enter if the present 
value (PV) of his income stream is positive, i.e.

21 Cf. W. J. B a u m o l , J. C. P a n z a r, R. D. W i l l i g : Contestable mar-
kets: an uprising in the theory of industry structure: reply, op. cit., p. 
493.

22 For various critical appraisals cf. inter alia J. T i ro l e : The Theory 
of Industrial Organization, 2000, MIT Press, pp. 310-311; M. A r m -
s t ro n g , S. C o w a n , J. V i c k e r s : Regulatory Reform: Economic 
Analysis and British Experience, 1994, MIT Press, pp. 103-106; W. K. 
V i s c u s i , J. M. Ve r n o n , J. E. H a r r i n g t o n , op. cit., p. 161; and W. 
G. S h e p h e rd : The Economics of Industrial Organization, 1997, NJ: 
Prentice Hall.

23 For simplicity we assume that there is no uncertainty about the level 
of sunk costs; instead, the entrant is assumed to know that level when 
he decides on entry. Furthermore, we assume that post-entry sunk 
costs are distributed uniformly throughout the period of market activ-
ity.
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2)    PV e = π e = πI

T

e-rt dt – Fα

X

e-rt dt > 0.24∫ ∫
t=1 t=0

From equation 2)24we infer that the likelihood of en-
try, i.e. the entrant’s discounted profi t πe, increases 
as T and πI become larger,25 and decreases as Fα be-
comes larger and the longer capital is committed post 
entry (i.e. until exit is possible at time X). As a neces-
sary condition a market can only be contestable if T>1 
(irrespective of the level of pre-entry prices and sunk 
costs!) even if T is large entry will only occur if sunk 
costs are suffi ciently low simultaneously. Stiglitz26 
showed that for a homogenous Bertrand game even 
small sunk costs would lead to a market outcome 
where the incumbent fi rm makes a monopoly profi t (πI). 
If, however, the potential entrant engages in product 
differentiating activities sunk costs will also no longer 
be at a negligible level. Eventually, equation 2) is driven 
by the intensity of post-entry Bertrand price competi-
tion, which highlights the importance of expectations 
on fi rm behaviour. As argued above, price-taking be-
haviour would however be unrealistic in case of large-
scale entry.

To sum up, the theory also seems to be unsustaina-
ble with regard to its robustness. We prove this on em-
pirical grounds below for communications markets.

An Application to Communications 

As argued in the introduction our application is tar-
geted towards fi xed voice telephony retail markets. In-
deed, the most substantial changes that came along 
with the new recommendation of the European Com-
mission on relevant communications markets refer to 
these markets.27 According to the new recommenda-
tion markets for national and international calls should 
no longer be subject to ex ante regulation. By and 
large the Commission substantiates these changes 
with regard to the increasing importance of broadband 
connections and associated technological innovations 

24 For a similar presentation cf. M. S c h w a r t z : The Nature and Scope 
of Contestability Theory, in: Oxford Economic Papers, Vol. 38 (Suppl.), 
2006, pp. 37-57, who shows that any entry can be restricted if the 
incumbent can respond suffi ciently fast. 

25 The same holds for any initial sunk costs Fα
i.

26 Cf. J. S t i g l i t z : Technological Change, Sunk Costs, and Competi-
tion, in: Brookings Papers on Economic Activity, Vol. 3 (Special Issue 
on Microeconomics), 1987, pp. 883-937.

27 Cf. European Commission: Recommendation of 11 February 2003 
on relevant product and service markets within the electronic commu-
nications sector susceptible to ex ante regulation in accordance with 
Directive 2002/21/EC of the European Parliament and of the Council 
on a common regulatory framework for electronic communications 
networks and services, op. cit., for the “old” recommendation as well 
as European Commission: Commission Staff Working Document Pub-
lic Consultation on a Draft Commission Recommendation, op. cit., for 
the “new” recommendation.

(most notably, IP-based telephony) on the one hand, 
as well as (in part only recently) imposed regulatory 
instruments on the wholesale layer (such as Unbun-
dling, Naked DSL, Wholesale Line Rental, Carrier Se-
lection) on the other hand. Accordingly, we shall focus 
our analysis on all the involved and relevant business 
models in which we examine the role of a potential en-
trant already operating near the target market.28 

Figure 1 provides a simplifi ed overview of the differ-
ent provider strategies for offering voice services. On 
the left-hand side, a traditional voice service provider is 
shown with his own PSTN29 core network (switch) and 
customers attached using the provider`s own access 
network typically based on copper lines (Direct Ac-
cess). This scenario also allows for another business 
strategy called Indirect Access, meaning that outgoing 
calls are routed to an alternative operator with his own 
switch by means of a carrier identifi cation code, i.e. 
Carrier Preselection (CPS) or Call-by-Call (CbC). An-
other possibility shown in Figure 1 is the utilisation of 
an incumbent’s voice product (primarily targeted at ac-
cess lines) called Wholesale Line Rental (WLR), which 
typically requires a billing system to be installed by the 
entrant. Another wholesale product (typically offered 
by CPS providers on an unregulated basis) is Resel-
ling of voice minutes, enabling entrants to concentrate 
on marketing and sales activities selling a CPS voice 
product to their customers.30 Looking at the right-
hand side of Figure 1, a VoIP scenario is illustrated: a 
VoIP provider is shown with his own equipment, i.e. a 
VoIP proxy server and a gateway providing the neces-
sary protocol translations between  the PSTN and IP 
worlds. Two scenarios are distinguished: Voice over 
Broadband (VoB) is VoIP provided on a managed IP 
(access) network, while Voice over Internet (VoI) uses 
the public Internet for providing voice services. Typi-
cally, the latter has lower quality as transport is often 
provided on a best effort basis on the Internet.

28 As indicated in footnote 11 contestable market theory best (if at all) 
describes competition among multi-product fi rms already operating 
in the vicinity of the target market. Therefore, if contestability turns 
out to be unlikely with regard to those candidate fi rms, this must hold 
a fortiori for any potential entrant that appears from nowhere (as was 
implicitly assumed by the theory). Furthermore, confi ning our analysis 
to the potential threat of multi-product fi rms operating near the target 
market also implies that we do not consider actual competition from 
mobiles. As opposed to potential competition from outside the mar-
ket, intermodal platform competition stemming from the mobile sector 
already brings about actual and increasing competition within fi xed 
network markets. The same holds, more or less, for cable operators 
insofar as they have already upgraded their networks in order to be 
able to offer voice telephony in recent years. Thus competition due 
to activities from cable operators has to be characterised to a large 
extent as actual and intramodal. 

29 Public Switched Telephone Network.

30 Reselling of minutes based on CPS products is a business case 
that comes in different fl avours, e.g. with the entrant using an own 
carrier identifi cation code, without an own code, based on toll-free or 
premium rate numbers.
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The amount of investment necessary for adaptations 
in technology, internal and external processes and re-
lations for an operator entering the market depends on 
the service(s) already offered and those service(s) that 
should be offered after such a move. Table 1 presents 
an exemplary overview regarding the variety of issues 
to be taken into account when an Internet Service Pro-
vider (ISP) initially offering non-voice services based 
on local loop unbundling (ULL) enters the voice te-
lephony market to offer services based on Voice over 
Internet (VoI), Voice over Broadband (VoB), Reselling, 
Wholesale Line Rental (WLR), Carrier Preselection/Call 
by Call (CPS/CbC) or Full POTS/ISDN, respectively. 
The table differentiates between new installations that 
are mandatory for operation in the new fi eld of busi-
ness (marked with “ • ”) and those that may possibly 
be needed in addition (marked with “ ( • ) ”). Some of 
these installations may already be in use, others may 
have to be newly installed (marked with hatching). The 
last column gives an indication of the amount of sunk 
investment in relative terms that is connected with 
each business case should an entrant later decide to 
leave the market again.

If the new voice service is classifi ed as public te-
lephony, the provider needs to obtain a general author-
isation, which may be an administrative and fi nancial 
burden. As public telephony is provided with tele-
phone numbers as addressing elements, those have 
to be obtained, managed internally and processes for 
number portability have to be put in place. Depend-
ing on the type of technology used, it may become 
necessary to install or lease PSTN or VoIP equipment. 

Furthermore, arrangements for interconnection (IC) 
have to be prepared. This ranges from contractual ne-
gotiations with the incumbent or other alternative op-
erators on both the domestic and international levels 
to setting up interconnection links or obtaining space 
for collocation. Typically, an ISP does not have a bill-
ing system in place as is required for voice telephony 
business. This is necessary for customer billing (retail) 
as well as interconnection billing (wholesale). Depend-
ing on the type of voice service offered it may become 
necessary to provide the customers with correspond-
ing customer premises equipment, e.g. VoIP phones, 
analogue terminal adapters or specifi c voice modems. 
This may raise additional expenses for support issues, 
e.g. service personnel or call centre agents. Another 
major cost factor is external communications, i.e. the 
marketing necessary to promote the new voice service 
and to build a new customer base. Finally, vendor rela-
tions have to be established or strengthened to get the 
support necessary for setting up the new business. 

However, not all items from Table 1 are necessary 
for all types of services. If an operator e.g. decides to 
move into “Minutes Reselling”, the list of activities nec-
essary is signifi cantly reduced to: obtaining a general 
authorisation, dealing with numbering issues, negoti-
ating the Reselling contract, and starting with market-
ing and advertising activities.

The indications given on the amount of sunk invest-
ment associated with each item listed in Table 1 are 
grouped into three broad ordinal categories (↑ low; ↑↑ 
medium; ↑↑↑ high), but have to be interpreted care-
fully such as this classifi cation heavily depends on 

Figure 1
Voice Services in both the PSTN and the IP World
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the specifi c situation of the market and the provider(s) 
involved. Investment in general authorisation and 
numbering issues is deemed to be rather low in com-
parison with other factors and therefore the associ-
ated sunk investments are also low. Investment in 
technical equipment such as PSTN switches, VoIP 
proxy servers or gateways are a more critical issue 
with regard to sunk investment risk. Although techni-
cal equipment can be sold to other providers, it has to 
be taken into account that product and innovation cy-
cles are rather short in the telecommunications sector, 
and therefore a signifi cant amount of sunk investment 
has to be expected. The same is valid for investment 
in interconnection measures (such as interconnection 
negotiations, interconnection links, collocation space 
or points of interconnection), where it is rather unlikely 
that the market can be left without signifi cant loss of 

investment. The same holds true for investment in bill-
ing systems which typically brings a large amount of 
system integration measures which cannot be recov-
ered when leaving the market. The largest risk of sunk 
investment, however, comes with access network 
activities on the one hand and voice service-specifi c 
marketing measures on the other hand. Operators in-
vesting in their own access networks have signifi cant 
advantages with regard to quality and product differ-
entiation, but are facing high sunk investments when 
leaving the market. The same holds true for marketing 
measures that cannot be recovered adequately when 
leaving the market, even when strong trade marks 
have been established for certain products.

Considering an ISP that offers non-voice services 
based on bit-stream access31 entering the voice mar-
ket, the issues to be taken into account are quite similar 
to those listed in Table 1. For the WLR case, exactly the 
same issues as in Table 1 are relevant for market entry. 
For the VoI case, one major problem for a bit-stream 
access-based provider is the quality of service achiev-
able using the bit-stream access wholesale product, 
as the access network and its associated quality pa-
rameters are not solely manageable by the new voice 
service provider, but depend on the quality parame-
ters provided by the wholesale offer as well as other 
providers’ wholesale activities. A further drawback is 
the prevalent coupling of bit-stream access products 
to an existing incumbent voice telephony line, mak-
ing it especially diffi cult for a bit-stream-based opera-
tor to offer (another) voice service to the customer. In 
this context, the availability of naked DSL32 bit-stream 
services is considered a key for breaking that entry 
barrier into voice business, although it currently does 
not have a big relevance regarding market fi gures. 
Concluding, moving from bit-stream access to a VoI 
service obviously bears a higher risk than from ULL. 
Moving from bit-stream access to VoB, CPS, CbC or 
Full POTS/ISDN shows no difference to Table 1, as the 
same access network-dependent issues occur.

Table 2 shows the situation for a provider already 
offering public voice telephony services based on VoI 
and wanting to enter a voice market higher up the 
so-called “ladder of investment”, e.g. offering serv-
ices based on VoB, Reselling, WLR, CPS/CbC or Full 

31 Bit-stream access describes a broadband wholesale product al-
lowing a benefi ciary to use the broadband infrastructure of another 
provider (e.g. copper line, xDSL modem, DSLAM and backhaul in-
frastructure) to provide its own broadband services. Typically, the in-
cumbent operator is deemed to have SMP on the related wholesale 
broadband access market and must therefore provide non-discrimi-
natory bit-stream access to alternative operators.

32 Naked DSL refers to the possibility of using DSL services without 
mandatory use of traditional voice telephony on the same line; Naked 
DSL Bitstreaming is the corresponding wholesale product.

Table 1
Moving from Internet Services based on Local 

Loop Unbundling to Voice Services

... to be newly implemented

• ... mandatory for operation

( • ) ... possibly needed for operation

1 Customer Premises Equipment. 2 Analogue Terminal Adapter.

From ULL ISP to … VoI VoB
Re-

selling WLR
CPS
CbC

Full 
POTS

Sunk 
Invest-
ment

General Authorisa-
tion (voice)

( • ) • • • • • ↑

Numbering / 
Number Portability

( • ) • ( • ) • • ↑

Switch (owned / 
leased / shared)

• • ↑↑

VoIP Server • • ↑

PSTN/IP Gateway ( • ) • ↑↑
Access Network 
(Last Mile)

• • ↑↑↑

IC Links / PoIs ( • ) • • • ↑↑
Service/Fault 
Clearance

• • ↑↑

CPE1 (e.g. ATA2 or 
voice modem)

• ↑

WLR Contract • ↑↑

Reselling Contract • ↑
IC Contracts 
(national/int’l)

( • ) • • • ↑↑

IC Billing (voice) ( • ) • • • ↑↑
Customer Billing 
(voice)

( • ) • • • • ↑↑

Customer 
Relations

• • • • • • ↑↑

Vendor 
Relations (voice)

• • • • ↑

Marketing and 
Advertising (voice)

• • • • • • ↑↑↑
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POTS/ISDN, respectively.33 Again, the amount of sunk 
investment to be expected when leaving the market is 
indicated in the right-hand column. Table 2 illustrates 
that a provider already offering voice services needs 
signifi cantly less effort for moving up the voice busi-
ness value chain than a non-voice service provider. 
Typically a voice service provider already possesses 
a general authorisation,34 has numbers – however 
not necessarily geographic numbers – allocated and 
related procedures implemented, and equipment in 
the network and at customer premises available. One 

33 Although VoI constitutes a communications service it is generally 
not deemed to be a “relevant” product within voice telephony mar-
kets (in contrast to VoB); cf. European Commission: Commission Staff 
Working Document Public Consultation on a Draft Commission Rec-
ommendation, op. cit., section 4.2.

34 Table 2 considers the VoI provider entering the market to be a pro-
vider of public voice telephony with corresponding general authorisa-
tion. A different case would be a VoI provider offering Internet-only 
voice services without the need for prior registration (e.g. Skype clas-
sic). Such an operator would have to obtain a general authorisation 
when entering the market.

of the major challenges for such a provider is access 
to the customer that can be assured either by newly 
building a network or by cooperating with an estab-
lished access network operator. Interconnection 
agreements may have to be set up (or upgraded) and 
billing systems installed. Customer and vendor rela-
tions typically are established already, which allows the 
operator to concentrate on promoting the new voice 
service by means of marketing activities. Although Ta-
ble 2 shows fi ve possible migration scenarios for a VoI 
operator, only the fi rst case is of signifi cant relevance 
in practice, i.e. moving from VoI to VoB. The remain-
ing options would mean that the VoI provider has to 
switch technology as Full POTS/ISDN, CPS/CbC and 
WLR are all based on TDM technology, as are most 
Reselling offers. Moving from VoIP to TDM technology 
is very unlikely as this would mean a step backwards 
in the advent of all-IP next generation networks.

Not all the issues mentioned in Tables 1 and 2 
have the same relevance for residential custom-
ers and business customers alike. Some issues like 
general authorisation, number portability or intercon-
nection agreements are necessary for both customer 
segments, of course. Other issues, like the techni-
cal equipment necessary for providing specifi c serv-
ices, may be different depending on the segment 
addressed. Addressing the residential customers seg-
ment needs systems prepared to serve large numbers 
of customers while products designed for business 
customers typically have to meet higher quality de-
mands for a smaller number of customers. Regarding 
customer care, the focus on the residential market is to 
serve a large number of customers with similar prob-
lems, while on the business market a small number of 
customers will demand support in rather diverse and 
customer-specifi c issues. The same holds true for 
marketing activities that (may) strongly differ between 
residential and business segments, with the latter re-
quiring signifi cantly less advertising expenditure. The 
business segment, on the other hand, demands cus-
tomer-specifi c key account management activities.

Further Asymmetries between Incumbent 
and Entrant

According to Stigler’s defi nition of market barri-
ers these must be understood in broad terms includ-
ing any asymmetries between incumbent and entrant 
fi rm. In the markets considered here, possibly relevant 
asymmetries can be identifi ed with regard to access 
to inputs, to customer information, business relations 
and demand. In the following, the main and most dis-

Table 2
Moving from VoI to Voice Services Higher Up the 

Value Chain

From VoI to … VoB
Resel-
ling WLR

CPS
CPC

Full 
POTS

Sunk 
Investment

General Authorisa-
tion (voice)

• • • • • ↑

Numbering / 
Number Portability

• ( • ) • • ↑

Switch (owned / 
leased / shared)

• • ↑↑

VoIP Server • ↑

PSTN/IP Gateway • ↑↑

IC Links / PoIs • • • ↑↑
Access Network 
(Last Mile)

• • ↑↑↑

CPE (e.g. ATA or 
voice modem)

• ↑

Service/Fault Clear-
ance

• •

WLR Contract • ↑↑

Reselling Contract • ↑
IC Contracts (na-
tional/international)

• • • ↑↑

IC Billing System 
(voice)

• • • ↑↑

Customer Billing 
System (voice)

• • • • ↑↑

Customer Relations • • • • • ↑↑
Vendor Relations 
(voice)

• • • ↑

Marketing and Ad-
vertising (voice)

• • • • • ↑↑↑

... to be newly implemented

• ... mandatory for operation

( • ) ... possibly needed for operation
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tinct35 asymmetries which are not explicitly captured in 
Tables 1 and 2 will be described.

Access to inputs and production technologies. One 
of the major differences between an incumbent opera-
tor and an entrant is the fact that the former can typi-
cally rely on its own infrastructure for provisioning a 
large variety of different services. The entrant on the 
other hand is typically dependent on wholesale inputs 
from the incumbent and/or alternative providers that 
often act as direct competitors at the retail level. In 
addition, some wholesale products are only available 
due to regulatory intervention (e.g. ULL, Naked DSL, 
CPS, CbC or WLR), which may imply that entrants 
have only a restricted or limited product spectrum at 
their disposal. One example of this category of asym-
metry is the application of local loop unbundling. While 
ULL in principle should give an alternative operator the 
possibility to get easy access to an incumbent’s sub-
scriber line, the practical problems faced by alterna-
tive operators can be manifold. These range, e.g., from 
cost factors related to the adaptation of collocation 
space to backhaul issues and delays in provisioning 
and broadband quality issues of the unbundled loop. 
These problems have in common that the alternative 
operator is highly dependent on the “goodwill” of the 
incumbent operator, as not each and every transaction 
can be monitored by the regulatory authority that has 
imposed the remedy.

Information and business relations. Some possi-
ble asymmetries e.g. vendor relations, research and 
standardisation activities, political standing, credit 
rating etc. are closely related to the difference in size 
between incumbent and entrant. One example is the 
involvement of incumbent operators in standardisation 
bodies like ETSI, ITU, IETF, IEEE or ANSI, which pro-
vides them not only with information but gives them 
direct infl uence over the technologies and standards 
to be introduced in the future. At the same time these 
activities strengthen the relationship with vendors 
which are also deeply involved in standardisation is-
sues. In combination with cooperation in R&D this can 
build a strong link between the production industry 
and incumbent operators.

Demand side. Focussing on the demand situation, it 
is the incumbent that benefi ts most from economies of 
scale and scope. Evidence shows that incumbent op-
erators can base their calculations on a larger number 
of users while entrants face high demand for innova-
tive products at low prices from a smaller number of 

35 This means that we take into account that a number of entrants 
have a strong international backing with some of them even being 
incumbent operators in their respective home countries. Therefore, 
the potential drawbacks discussed here do not necessarily refl ect the 
situation for each and every entrant on the market.

users. Therefore entrants cannot realise a comparable 
return on investment under similar conditions as an in-
cumbent operator. A good example is the broadband 
Internet access market, where incumbent operators 
can typically rely on a large number of “low and me-
dium users” who are fairly satisfi ed with the services 
offered, while entrants have to attract new customers 
with more innovative products that offer e.g. higher 
speeds or larger download volumes at the same (or 
a lower) price as the incumbent operator. Often, his 
small number of “power users” is harder to satisfy and 
needs more support than the incumbent’s users. The 
same phenomenon can be observed in narrowband 
voice telephony markets where entrants are typically 
faced with a higher percentage of price sensitive con-
sumers and an incumbent typically operates “captive 
consumers”.

Price Adjustment Lag, Entry Lag and Exit Lag 
in Practice

As outlined above, the entry lag denotes the time 
between the noticeable market entry of the entrant 
and its ability to sell its products on a signifi cant scale 
to consumers while the price adjustment lag denotes 
the time between the noticeable market entry of the 
entrant and the effective price response of an un-
regulated36 incumbent. The exit lag denotes the time 
between actual signifi cant or noticeable market entry 
and the fi rst date of possible market exit.

Price adjustment lag. The relevant period of time 
depends on a number of factors related to type and 
characteristics of the product concerned, as well as 
the organisational ability of the incumbent operator to 
react in a timely manner. At least the following aspects 
may have to be taken into account:

assessment of entrant’s product and/or price by in-• 
cumbent operator

adaptation of incumbent operator’s technical infra-• 
structure

adaptation of incumbent operator’s billing and rating • 
systems

adaptation of incumbent operator’s internal and ex-• 
ternal (administrative) processes

price difference• 

perceived demand elasticity of incumbent fi rm.• 37

36 An unregulated incumbent with regards to calls markets serves as 
the relevant benchmark, since deregulation on even those markets is 
demanded by the proponents of contestability based arguments. Here 
we ignore further complexities that might arise when we consider that 
the incumbent fi rm in most cases prices via a menu of two-part tar-
iffs where the access charge is/remains typically regulated. However, 
our conclusions with regard to contestability theory will remain unaf-
fected.
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When37reacting to a competitor’s market entry, a 
competitor’s new product or altered prices, the in-
cumbent operator will fi rst assess the situation to 
decide whether a response is necessary at all. The in-
cumbent’s marketing and sales divisions will evaluate 
commercial implications and analyse possible reaction 
strategies while the technical division may look for the 
preferred way to implement a new product or prod-
uct alterations. If the product is already within the in-
cumbent operator’s portfolio it is merely a commercial 
decision whether and under which commercial condi-
tions the product can be offered. In this case the price 
lag can be expected to be not much longer than about 
6 weeks, in urgent cases that lag may come down – 
within an optimised decision-making environment – to 
as short as 2 weeks. Assuming the product not to be 
within the current portfolio, that time lag may increase, 
however. This could be the case when technical ad-
aptations in the incumbent operator’s infrastructure 
become necessary preconditions for delivering the 
service to the end-customer. Taking into account the 
maturity of voice telephony products, however, the 
number of innovative product features that could be 
expected to bring the incumbent operator under pres-
sure in this regard seems to be limited. Furthermore, 
incumbent operators typically are well aware of the 
product innovations available and have the necessary 
vendor relations to react rather quickly to any such po-
tential threats, or even to be ahead of any entrant.

Entry lag. The relevant period of time depends on a 
number of factors that are mainly related to the type 
of service to be offered when entering the market. As 
illustrated in Tables 1 and 2, it is comparably easy to 
enter the market as a reseller, as this only needs a gen-
eral authorisation, a reselling contract with a minutes 
wholesale provider, and marketing and advertising 
activities. Major issues, such as numbering, intercon-
nection or billing can be managed by the reselling 
wholesale partner, and therefore they do not affect 
time to market. General authorisations are typically 
published by the authority responsible. Furthermore, 
this is a precondition for getting a 10xx carrier identi-
fi cation code or for getting access to telephone num-
bers later. As these actions have to be taken before 
actual market entry, the incumbent most surely will 
become aware of an entrant’s activities denoting the 
point of noticeable market entry. Under these precon-

37 Whereas the before-mentioned bullet-points address the technical 
and organisational feasibility of the incumbent fi rm to adjust prices, 
the incumbent fi rm may not have the economic incentive to adjust 
prices. Demand side barriers (or asymmetries) might lead to highly in-
elastic demand (at least for some consumer segments). Likewise, the 
incumbent fi rm might be obliged (by regulation or marketing require-
ments) to set uniform prices for all geographical areas. However, such 
strategic pricing considerations already imply some kind of deviation 
from the homogenous contestability framework. 

ditions market entry for the reselling case should be 
possible within a timeframe of about 6 to 10 weeks. 
The higher up the value chain, the more time will be 
necessary to deal with teething troubles that may oc-
cur when entering the market. 

Another option is WLR, which brings a similar entry 
lag as the reselling case with the major difference of a 
customer billing system being needed by the entrant. 
However, pre-testing38 and process adaptations may 
bring the entry lag timeframe up to 8 to 14 weeks. 

The more entrant-owned infrastructure involved in 
a business case, the longer the entry lag will become. 
Considering the CPS and CbC cases, infrastructure 
issues concerning switching and transmission equip-
ment, as well as interconnection will occur. As this 
typically involves testing and adapting procedures, 
the entry lag increases. Therefore a timeframe of 3 to 
6 months until the product can be sold in signifi cant 
quantities seems to be an appropriate estimation. An 
even longer timeframe is to be expected when the 
entrant is building its own access network (or at least 
parts of it) before entering the market,39 although in 
this case a complementary approach will be chosen, 
using appropriate wholesale offers for complementing 
the access network already existing or being built.

Finally, the market segment addressed also has 
to be taken into account. Moving into the residential 
customers segment obviously is a more complex is-
sue with regard to marketing and advertising expen-
ditures. On the other hand, addressing the business 
segment may demand a higher grade of tailor-made 
products with defi ned service quality and related fi rst 
and second level support. Depending on the specifi c 
needs of the customer segment addressed the entry 
lag timeframes estimated above may vary.

Exit lag. With respect to the exit lag (X) as defi ned 
above several relevant factors can be identifi ed. From 
an economic point of view, a decent period of time for 
market development is needed until success or failure 
of market entry can be evaluated. Estimation for such 
a time period is 6 months minimum. Another factor 
setting the exit lag is the duration of contracts signed 
in conjunction with market entry. Contracts regarding 
infrastructure, e.g. leased lines, switches or regulated 
products, such as ULL or WLR, typically require a me-

38 In most cases WLR will be a regulated wholesale product used by 
NRAs as a remedy for operators with SMP on (retail and/or wholesale) 
access markets.

39 It is almost the same with mergers as a mode of market entry. Like-
wise, market entry by cable operators upgrading their network (allow-
ing for voice telephony) will also be associated with time frames far 
beyond those required by contestability. 
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dium to long-term involvement of the entrant,40 which 
supports the exit lag estimation of 6 months minimum. 
The resale of technical equipment, e.g. TDM switches, 
VoIP servers or billing systems no longer needed due 
to market exit has no restricting effects on the exit lag 
as infrastructure can also be sold after market exit. 
Generally speaking, the higher up the value chain an 
entrant is operating and the more own infrastructure 
is involved, the longer the exit lag has to be estimated. 
Empirically, market exit often takes place via company 
take-overs,41 which lead to a substantial consolidation 
process in fi xed network voice telephony markets in 
recent years. Yet the market transactions involved to 
complete such takeovers are likely to cause similar 
exit lags.

Policy Implications

Contestability cannot be applied as a direct guide 
for regulation or deregulation since its predictions 
can be turned upside down by only gradually chang-
ing the underlying assumptions. Contestable markets 
theory would imply that no regulation is needed even 
in the case of just a single fi rm being active in the mar-
ket. However, both technology and price adjustment 
mechanisms reject the applicability of the contestable 
markets theory.

“[T]he theory of contestable markets can no longer 
be said to apply where technology requires fi rms to 
be large relative to the market. The theory of contest-
able markets applies where effi cient fi rms can be so 
small that they make decisions taking price as given. 

40 In Austria, for example, the following periods of cancellation are in 
use for regulated wholesale products: Reference Interconnection Of-
fer – notice of cancellation every half year with a cancellation period of 
4 months; Reference Unbundling Offer – notice of cancellation every 
quarter of a year with a cancellation period of 4 months; WLR Offer – 
notice of cancellation every half year with a cancellation period of 4 
months; the respective decisions of the Austrian regulator (RTR/TKK) 
are available at: www.rtr.at. 

41 Many of them are additionally motivated by fi scal incentives on the 
part of the overtaking company.

This, of course, is the usual size condition imposed 
for applicability of the theory of perfectly competitive 
markets.”42

“However, for most industries, especially those 
that have typically been associated with the concept 
of natural monopoly, prices adjust much more quick-
ly than can capacity. Accordingly, this approach to a 
contestable market equilibrium does not appear to be 
of much practical interest either.”43

In the same way the early enthusiasm by propo-
nents and applicants of the theory has been fully at 
odds with the empirical evidence even in those mar-
kets that were said to be a fl agship of contestability.44 
However, contestability provides some insights into 
the importance of market barriers and the role of sunk 
costs in monopoly and oligopoly industries. This, how-
ever, basically just points to the necessity of sharpen-
ing the focus on market barriers and their importance 
on performance and effi ciency; this relation is, of 
course, well known in traditional industrial economics 
and goes back to the work of J. S. Bain. Accordingly, 
some scholars even only attribute merit to contestable 
markets theory with respect to the involved elabora-
tion of associated multi-product cost concepts:

“While contestability has had theoretical interest it 
seems not to have fulfi lled its promise. What the theory 
has added to industrial economics is an intensifi cation 
of interest in the effects of both economies of scale 
and scope.”45

42 S. M a r t i n , op. cit., p. 11.

43 P. L. J o s k o w : Regulation of Natural Monopolies, Centre for En-
ergy and Environmental Policy Research, 05-008 WP, 2005, p. 27.

44 With regards to the airline industry W. J. B a u m o l , R. D. W i l l i g : 
Contestability: Developments since the Book, in: Oxford Economic 
Papers, Vol. 38, 1986, pp. 9-36, here p. 25, had to admit that “there 
is a signifi cant positive correlation between profi ts and concentration 
in airline markets. Thus the threat of entry does not by itself suffi ce to 
keep profi ts to zero.”

45 D. J a c o b s o n , B. A n d re s s o -O ` C a l l a g h a n : Industrial Eco-
nomics and Organization, 1996, MacGraw Hill, p. 21.

Figure 2
Estimated Range of Entry Lag, Price Adjustment Lag and Exit Lag
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The above conclusions are reinforced when we take 
into account the characteristics of network industries 
such as communications. To begin with, we wish to 
apply the potential entrant’s calculus (as captured in 
equation 2)) to the above analysis by using a simple 
simulation. After this, we refer to an illustrative em-
pirical market observation which clearly indicates the 
non-relevance of contestability. 

For the following simulation we normalized πI to 
unity; sunk costs are therefore to be interpreted with 
respect to this level of πI. According to equation 2) we 
also had to determine the level of interest rate and exit 
lag. For the interest rate we set r=0.05, for the time 
of possible market exit we set X=6.46 The analysis 
above suggested that T and X are both to be meas-
ured by monthly periods. Figure 3 depicts the resulting 
“hit and run” surface on the left: Sunk costs (or Fα) on 
the x-coordinate and the ratio of price adjustment lag 
and entry lag (T) on the y-coordinate simultaneously 
determine the profi tability or present value (PV) of the 
entrant.

The left-hand side of Figure 3 shows that the en-
trant can expect positive profi t (PV or πe) after entry 
only within a rather limited area (the top triangle). 
Moreover, this would require that even if T is unrealisti-
cally high (say T=2) fi xed costs must be rather low. The 
right-hand side of Figure 3 shows that for T=2 sunk 

46 Both parameters are thus set in a rather “conservative” way: (i) in-
terest rates around 10% typically resemble the (average) incumbent’s 
capital costs in regulatory praxis (for European evidence cf. Cullen 
International: Cross Country Analysis – Benchmarking of key regula-
tory topics across 17 countries, August 31, 2007, Table 9, http://www.
cullen-international.com/documents/cullen); (ii) market exit after 6 
months seems to be just as cautious when one takes into account 
that even optimistic business models will consider that time frame for 
successful market development only (let alone the duration of basic 
wholesale contracts).

Figure 3
“Hit-and run” surface defi ned by T and 

sunk costs (Fα)
Present value (PVT) as a function of Fα when T=2

PVT (Fα)

Fα

costs must not be more than about 18% (Fmax) of the 
incumbent’s profi t. If more realistically we let converge 
T→1 – as indicated by our above analysis and Figure 
2 respectively – then the term Fmax/πI →0. The “hit and 
run” surface therefore seems to be too steep to crest 
even for the least costly business cases (simple minute 
reselling).47 

In addition, it is empirically manifest that diverse 
non-pricing asymmetries (as described above) imply 
that the incumbent’s profi t will show a certain degree 
of inertia. In other words, entrants will only be able 
to gain a fraction of πI, which will be especially true 
with regards to the entrant’s fi rst market periods. This 
point might be easily illustrated by past pricing pat-
terns. Concretely, Figure 4 provides a comparison of 
average tariffs with real market data for the Austrian 
market for the years 2002-2005.48Figure 4 focuses 
on the residential market for international calls since 
this market is deemed to be most competitive within 
all fi xed retail voice telephony markets, precisely be-
cause market barriers are rather low (with the market 
being “closest” to contestability).48 Despite that, we 
observe signifi cant and stable pricing mark-ups by the 

47 Note also that the profi tability of fully service-based business cases 
will again be contingent on the competitive conditions within the mar-
ket. Whenever there is no dedicated ex ante obligation for reselling 
activities (which is typically the case for minute reselling as opposed 
to CPS/CbC) expected profi tability is thus only indirectly derived from 
the incumbent’s pre-entry profi ts. 

48 Accordingly, this market was among the fi rst to be deregulated; 
for European evidence cf., for instance, M. C a v e , U. S t u m p f , T. 
Va l l e t t i : A Review of certain markets included in the Commissions 
Recommendation on Relevant Markets subject to ex-ante Regulation, 
independent report, Warwick/Bad Honnef/London 2006, p. 9, http://
europa.eu.int/information_society/policy/ecomm/doc/info_centre/
studies_ext_consult/review_experts/review_regulation.pdf; or Cullen 
International: Cross Country Analysis – Market analysis database, 
2007, http://www.cullen-international.com/documents/cullen.
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incumbent fi rm with respect to the group of all relevant 
(as measured by market shares) alternative operators 
(“AO”).49 (Massive) price undercutting behaviour on 
the part of the alternative operators has atrophied the 
incumbent’s market share during the observation pe-
riod. However, these market share shifts were due to 
actual intra market competition. Moreover, the incum-
bent still (after years of undercutting!) holds by far the 
highest market share with concomitant profi ts on that 
market which is clearly not in line with the predictions 
of contestability as outlined above.

Concerning market defi nition, there is a question-
able separation between the concepts of “potential 
competition” and supply-side substitution put forth in 
the SMP-Guidelines.5051

“A third source of competitive constraint [in addition 
to demand and supply side substitution] on an opera-
tor’s behaviour exists, namely potential competition. 
The difference between potential competition and sup-
ply substitution lies in the fact that supply side substi-
tution responds promptly to a price increase whereas 

49 The Austrian market situation is by no means a particular case. 
Rather, we observe such pricing patterns across most European 
member states; cf. European Commission: European Electronic Com-
munications Regulation and Markets 2006 (12th report), COM(2007) 
155, Brussels 2007, http://ec.europa.eu/information_society/policy/
ecomm/implementation_enforcement/annualreports/12threport/in-
dex_en.htm, volume 2, fi gures 113-116. 

50 The following draws on W. B r i g l a u e r : Market Analyses under the 
New European Communications Framework – Some Conceptual Is-
sues, op. cit., pp. 67-68.

51 European Commission: Recommendation of 11 February 2003 on 
relevant product and service markets within the electronic communi-
cations sector susceptible to ex ante regulation in accordance with 
Directive 2002/21/EC of the European Parliament and of the Council 
on a common regulatory framework for electronic communications 
networks and services, op. cit., § 38; although a large portion of (both 
academic and political) literature adopted this trichotomy of competi-
tive forces, this is not the case throughout.

potential entrants may need more time before starting 
to supply the market. Supply substitution involves no 
additional signifi cant costs whereas potential entry oc-
curs at signifi cant sunk costs.”51

Thus, according to the SMP-Guidelines the speed of 
reaction marks the signifi cant difference. When refer-
ring to contestability theory, however, this differentia-
tion does not hold. Instead we found that entry, as one 
of the underlying crucial assumptions, must take place 
quickly without the need for substantial and time-
consuming additional investment expenditures. Only 
this allows potential entrants to take advantage of any 
profi t opportunities in the respective market. Without 
this, “hit and run entry” would not work, neither po-
tentially nor actually. If at all, the hypothetical nature of 
the mere threat of potential entry as opposed to actual 
supply-side competition might be seen as a relevant 
distinction. However, appraising the actual/potential 
extent of supply-side substitution seems to be a rath-
er hypothetical task in many situations anyway. Thus 
these boundaries inevitably become blurred, which 
might be a reason why the SMP-Guidelines loosen the 
strict assignment concerning potential competition in 
footnote 24: 

“What matters however is that potential entry from 
other suppliers is taken into consideration at some 
stage of the relevant market analysis, that is either at 
the initial market defi nition stage or at the subsequent 
stage of the assessment of market power (SMP).”52

Final Remarks

Our paper clearly points out that an abstract ref-
erence to contestability based arguments can by no 
means provide guidance for ex ante regulation or 
competition policy. This holds especially true for com-
munications markets where (actual or potential) com-
petition problems are directly related to the market 
structure characteristics of network industries. Mis-
takes made in the deregulation of airline industries – 
based on the infl uential power of early contestability 
literature – should not be repeated with regard to com-
munications markets more than 20 years later. Baumol 
et al. later explicitly denoted the theory’s main contri-
bution ” ... as a guide for regulation, rather than as an 
argument for its elimination”.53 In particular, the theory 
rightly draws attention to the importance of a proper 
understanding and in-depth analysis of market barri-
ers and structures. Even if the SMP-Guidelines (§78) 
list “absence of potential competition” next and co-
equal to several other market structure related criteria 

52 European Commission: Guidelines on market analysis and the as-
sessment of signifi cant market power, op.cit.

53 W. J. B a u m o l , R. D. W i l l i g : Contestability: Developments since 
the Book, op. cit., p. 27.

Figure 4
Average Residential Prices for International Calls – 

Data for Austria 

Source: RTR.
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that are regarded as relevant for analysing markets, 
one should not be confused. This just indicates that 
the criteria listed in §78 come from case law and thus 
do not constitute a coherent economic framework.

Of course our application was subject to some 
rough interval estimates. Although we showed that our 
policy implications should be fairly stable, the estima-
tions involved and expert opinions might well differ in 
international comparison and are thus naturally open 
to further discussion.

The focus of our paper implies that it solely exam-
ines relevant forms of potential competition within the 
wireline sector (intramodal). However, the mobile sec-
tor has become the most important real threat for fi xed 
voice telephony markets in recent years. Possible fu-
ture changes in market defi nition and associated ex 
ante retail obligations will thus have to be primarily as-
cribed to intermodal platform competition (“fi xed-to-

mobile substitution”).54 Surprisingly, the Commission´s 
justifi cation55 with regard to the deregulation of fi xed 
line retail call markets still focuses on intramodal com-
petition (ignoring intermodal competition almost en-
tirely).

54 Cf. for instance the fi nal decision of the Austrian regulator (RTR/
TKK at http://www.rtr.at/web.nsf/englisch/Telekommunikation_Reg-
ulierung_Entscheidungen?OpenDocument) which recently imposed 
(April 2007) a so-called “quasi-ex post” retail regulation on calls mar-
kets: Mobile competition was deemed to be signifi cant yet not suf-
fi cient with regard to market defi nition (in order to defi ne a common 
fi xed-mobile market) and competition analyses (SMP was still found); 
therefore a more light handed form of retail regulation – in terms of a 
transition from classical ex ante regulation towards “quasi-ex post” – 
was considered to be justifi ed. For more detailed descriptions cf. W. 
B r i g l a u e r, M. E r t l : Dynamische und marktspezifi sche Übergänge 
zwischen Ex-ante und Ex-post am Beispiel der Festnetzregulierung, 
in: Netzwirtschaften & Recht, Vol. 3, 2007, pp. 103-109. 

55 European Commission: Commission Staff Working Document Pub-
lic Consultation on a Draft Commission Recommendation, op. cit., 
section 4.2.
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