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One of the most important present challenges 
faced by communication regulators is the creation 

of conditions that facilitate the high capital investment 
required to deploy next-generation networks capable 
of supporting continued innovation in new applica-
tions and services. This dynamic regulation problem 
is qualitatively different from orchestrating the transi-
tion from monopoly to an open market environment 
that had occupied regulation since the start of reforms 
several decades ago. During that earlier regulatory 
cycle, most of the core network infrastructure was al-
ready in place. Hence, many regulators attempted to 
jump-start competition with forms of structural and 
conduct regulation at the wholesale level, including di-
vestiture, interconnection, unbundling, and wholesale 
price regulation. In contrast, the deployment of next-
generation networks requires signifi cant upgrades 
and investment in new networks. Conditions for this 
massive expansion are complicated by the turbulent 
competitive environment. Digitalization allows the 
market entry of new powerful competitors, even if they 
initially only serve niche consumers. It also facilitates 
the migration of content and services across different 
platforms, stimulating new forms of competition. For 
example, mobile services substitute for fi xed phones.  
Instant messaging and social networking sites may, in 
turn, serve as substitutes for mobile and fi xed commu-
nications. On the other hand, new complementarities 
also emerge, as advanced network platforms will only 
be subscribed to if suffi cient content and applications 
are available.

During the past several years, US telecommunica-
tions regulators, partly on their own initiative and partly 
in response to mandates by the courts, have adopted 

a bold pro-competitive stance. Ex ante regulation has 
been removed or signifi cantly curtailed even in situ-
ations that would not have passed muster in the re-
cent past (or would currently pass the competitive test 
elsewhere). This shift has several causes, including the 
new industry environment and new patterns of com-
petition. It also refl ects a re-conceptualization of the 
basic pillars of regulatory practice: the gradual – and 
often tacit – replacement of a static with a dynamic 
approach to designing regulation. We argue that this 
transformation has been underway for quite some 
time, at least at the level of the conceptual frameworks 
that inform practical regulation, but that it has now 
started to infl uence actual policy. A critical appraisal 
of this change sheds light on an important regulatory 
development and may be useful for other nations as 
they design their response to the emerging communi-
cations environment.

In a broad-brush overview, it is possible to distin-
guish three distinct approaches to dealing with in-
novation and investment. In actual practice, these 
prototypes often coexisted for different segments of 
the communications industries. We propose the term 
“static regulation” for an approach that formulates the 
policy problem as one of controlling market power 
subject to given technological and economic con-
straints.  What we call “comparative static regulation” 
takes technical change into account and asks how 
regulatory instruments need to be adapted to such 
developments.  However, investment and innovation 
continue to be treated in an equilibrium framework.  In 
contrast, “dynamic regulation”, the focus of this pa-
per, recognizes the generation of proper incentives for 
investment and innovation – both dynamic economic 
phenomena – as a core challenge for the design of 
a regulatory framework. It acknowledges the inher-
ent uncertainty of the new environment and concep-
tualizes investment and particularly innovation as a 
response by entrepreneurs and fi rms to market oppor-
tunities (and hence as a disequilibrium phenomenon).  
In contrast to full reliance on antitrust and competi-
tion law, dynamic regulation attempts to deliberately 
shape market rules in ways that are perceived as most 
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conducive to the prevailing overarching public policy 
objectives for the communication industries.  In the 
historical evolution of US telecommunications regu-
lation, each of these frameworks was most infl uential 
during certain time periods with the others playing less 
important roles.  The static perspective was the pre-
dominant approach until the 1970s.  From the onset of 
gradual deregulation in the 1970s until the late 1990s 
regulation was more strongly shaped by the compara-
tive static approach.  Presently, regulation is in another 
transition to a dynamic approach, relegating the other 
perspectives to a less prominent role.  

This paper describes, and critically comments on, 
this transformation of the theoretical underpinnings 
of practical regulation in the US and assesses its rel-
evance for other nations and regions.  It fi rst provides 
a brief historical review as to how investment and in-
novation issues were addressed by US regulation dur-
ing the three paradigmatic periods. It then discusses 
elements of the conceptual frameworks used in for-
mulating a more dynamic framework. This is followed 
by a discussion of US unbundling policy and policies 
toward next-generation networks, cases that illustrate 
the transformation toward dynamic regulation particu-
larly well.  The design of regulatory policy under uncer-
tainty is then addressed. In conclusion, fi rst lessons 
for other countries are drawn. 

The Evolution of Dynamic Aspects of Regulation

It was not until the 1960s and 1970s that the inter-
temporal aspects of regulation became a more central 
concern of researchers and practitioners. This is not 
to say that regulation had ignored investment and in-
novation during preceding periods. In fact, core regu-
latory policies were designed to balance the need for 
massive infrastructure roll-out with mitigating undesir-
able effects of market power.  Rate-base rate-of-return 
(ROR) regulation was explicitly designed as a tool fa-
cilitating large-scale investment. Technical change and 
investment problems were not ignored in this approach 
but they were considered as part of the long-term 
planning processes upon which regulation was based.  
For example, to have capital expenses acknowledged 
as part of the regulated rate base, fi rms had to demon-
strate that these investments were used and useful.1  
The notion that due to economies of scale telephone 
suppliers were natural monopolies was nearly un-
contested. Regulatory practice sought to mimic the 
outcomes of a competitive market. Given the natural 

1  Cf. C. F. P h i l l i p s , Jr.: The economics of regulation: theory and 
practice in the transportation and public utility industries, Homewood, 
IL, 1965, Irwin.

monopoly assumption, this implied the second-best 
solution of equating prices to average costs. Joseph 
Schumpeter pointed out in the 1940s that regulatory 
theory was built on the (in his view fl awed) assump-
tion of a static or a steady-state market situation.2 In 
his view, this was the wrong effi ciency standard given 
the fact that technical change and innovation were the 
main engines of growth in capitalist economies.3 

The work of Harvey Averch and Leland Johnson 
marks the beginning of more formal attempts to exam-
ine the effects of regulation on investment (and later 
on innovation).4 One of the fi ndings emanating from 
this research was that ROR created a systematic bias 
in favor of wasteful capital expenses (“gold plating”).  
Although the theoretical fi ndings were never support-
ed by strong empirical evidence, the claims infl uenced 
the subsequent policy debate. At a practical level, very 
gradually during the 1960s and with increasing vigor 
during the 1970s, US regulation started to circum-
scribe the realm of regulation more narrowly to create a 
competitive fringe that would stimulate innovation and 
experimentation in market segments outside the core 
of the natural monopoly. Successively, terminal equip-
ment, value-added services, long distance, satellites, 
mobile service, cable TV, and eventually local services 
were freed from cumbersome regulation.5  Whereas in 
the preceding periods the potentially wasteful invest-
ment under ROR regulation was at the center of atten-
tion, during the late 1980s and 1990s the US was, in 
contrast, again worried about insuffi cient investment 
in telecommunications infrastructure.6 However, the 
solution was now seen in more competition and in new 
forms of regulation rather than in a return to traditional 
regulatory methods. Consequently, price cap regula-

2  Schumpeter was not unsympathetic to the problems of regulation.  
Under his presidency of the American Economic Association, one of 
its oldest subgroups, the Transportation and Public Utilities Group 
(TPUG) was founded. However, he was very outspoken in his critique 
of the prevailing regulatory practice and its theoretical foundations.

3  Cf. J. M. B a u e r : Market power, technical change and effi ciency 
in telecommunications: Schumpeter reconsidered, in: Journal of Eco-
nomic Issues, Vol. 31, No. 2, 1997, pp. 557-565.

4  Cf. H. Av e rc h , L. L. J o h n s o n : Behavior of the fi rm under regula-
tory constraint, in: American Economic Review, Vol. 52, No. 5, 1962, 
pp. 1052-1069 and, with an emphasis on innovation, E. E. B a i l e y : 
Innovation and regulation, in: Journal of Public Economics, Vol. 3, No. 
3, 1974, pp. 285-295.

5  The history of these reforms is well documented. Cf. G. W. B ro c k : 
The telecommunications industry: the dynamics of market structure, 
Cambridge, MA, 1981, Harvard University Press; G. W. B ro c k : Tel-
ecommunication policy for the information age: from monopoly to 
competition, Cambridge, MA, 1994, Harvard University Press; and G. 
W. B ro c k : The second information revolution, Cambridge, MA, 2003, 
Harvard University Press.

6  Cf. National Telecommunications and Information Administration 
(NTIA): The NTIA infrastructure report: telecommunications in the age 
of information, Washington, DC, 1991, US Department of Commerce.
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tion was adopted with the expectation that it would 
better than ROR regulation reconcile control of market 
power with incentives for investment and innovation.  
The Telecommunications Act of 1996 was designed to 
facilitate competition in local markets, the last remain-
ing monopoly area, and to accelerate competition in 
the telecommunications industry in general.  It set the 
stage for the latest shift toward dynamic regulation.

Regulatory measures before the 1990s were largely 
based on a static or comparative static model of com-
petition. From the late 1990s onward, with competi-
tion taking hold in an increasing number of market 
segments, regulatory measures shifted from retail to 
wholesale markets.  At the same time, regulators be-
came more informed by dynamic models of competi-
tion. Since the 1970s, US policy had been gradually 
inspired by creating a regulatory framework that would 
allow competition to unfold more freely. State and fed-
eral regulators, who jointly have jurisdiction over the 
common carrier segments of the telecommunications 
industry, pursued a strategy of structural separation. 
Market segments with economic and technological 
conditions that presumably allowed workable compe-
tition were removed from regulatory oversight. In the 
remaining regulated areas, the agencies set prices and 
other conditions attempting to mimic the outcomes of 
competitive markets. Even if not explicitly stated, the 
reference model guiding price regulation, the deline-
ation of structurally competitive and non-competitive 
markets, as well as other regulatory decisions was 
a perfectly competitive market.7 This is visible in the 
classical texts guiding regulation8 and in more recent 
treatises.9 Dynamic effects of regulation, at least at 
the level of the individual fi rm, were not at the center 
of public policy debates. This was less critical as the 
technological basis of the regulated telephone in-
dustry was, until recently, relatively stable.10 Major in-

7  Cf. the similar argument (although made in a narrower context) by 
W. J. B a u m o l :  Regulation misled by misread theory: perfect compe-
tition and competition-imposed price discrimination, Washington, DC, 
2006, AEI-Brookings Joint Center for Regulatory Studies.

8  Cf. M. J. G l a e s e r : Outlines of public utility economics, New York 
1927, Macmillan; M. J. G l a e s e r : Public utilities in American capital-
ism, New York 1957, Macmillan; C. F. P h i l l i p s , Jr.: The Economics of 
Regulation: Theory and Practice in the Transportation and Public Utility 
Industries, Homewood, IL 1965, Irwin; and A. E. K a h n : The econom-
ics of regulation: principles and institutions, New York 1970/71,Wiley.

9  Cf. D. F. S p u l b e r :  Regulation and markets, Cambridge, MA, 1989, 
MIT Press; K. E. Tr a i n : Optimal regulation: the economic theory of 
natural monopoly, Cambridge, MA 1991, MIT Press; and J. J. L a f -
f o n t ,  J. T i ro l e : Competition in telecommunications, Cambridge, 
MA 2000, MIT Press.

10  This raises the question of whether technological change was 
slow because of monopoly regulation or vice versa.  If technological 
change is endogenous to the regulatory system, as much of the recent 
dynamic literature would claim, the former seems more likely.

novations at that time occurred predominantly in the 
unregulated parts of the industry. 

When early liberalisation and digitalisation started 
to accelerate change, the innovation potential in core 
segments of the infrastructure increased and signifi -
cant investment needs in next-generation networks 
arose. It became increasingly clear that the traditional 
competitive model was a mismatch to the emerging 
industry environment, which was characterised by 
higher degrees of risk and uncertainty. Without prop-
er models to guide the design of regulatory policy in 
this new environment, traditional regulation was in-
creasingly seen as an impediment to innovation. Price 
cap regulation quickly lost its appeal, as unexpected 
weaknesses were revealed.11 Consequently, Section 
509 of the Telecommunications Act of 1996 expressed 
a clear desire to let advanced communication infra-
structure develop in an environment “unfettered from 
state and federal regulation”. However, the Act sent 
mixed signals to regulators and industry, as some of 
the instruments envisioned to support the transition 
to local competition invited excessive forms of regula-
tion. Driven by a continued focus on perfect competi-
tion, stringent unbundling policies were promulgated 
for voice services and later for broadband DSL plat-
forms (a more detailed discussion is presented further 
below). The experience with the specifi c local loop un-
bundling model adopted in the US revealed the trade-
off between its effects on short-run service-based 
versus long-run facilities-based investment. As a con-
sequence, the weaknesses of the static approach to 
regulation were more clearly recognised. Alternative 
conceptual frameworks that had infl uenced regula-
tion on the fringe in prior decades were revitalized 
and became adopted into the mainstream of regula-
tory design.The lessons from voice unbundling were 
extrapolated to broadband networks and contributed 
to the shift toward dynamic regulation in these mar-
kets.12 

Revisiting Concepts of Competition in 
Telecommunications

At the heart of these changes was a shifting em-
phasis on different notions of “competition” away from 

11  Cf. D. E. M. S a p p i n g t o n , D. We i s m a n : Designing incentive 
regulation for the telecommunications industry, Cambridge, MA 1996, 
Washington, DC, MIT Press, AEI Press; and C. Ai, D. E. M. S a p p i n g -
t o n : The impact of state incentive regulation on the U.S. telecommu-
nications industry, in: Journal of Regulatory Economics, Vol. 22, No. 2, 
2002, pp. 133-159.

12  Cf. J. M. B a u e r : From static effi ciency to innovation focus: the 
turnaround of U.S. unbundling policy, in: P. B a a k e , B. P re i s s l (eds.): 
Unbundling policies in the OECD, Berlin, 2006, Deutsches Institut für 
Wirtschaftsforschung, pp. 150-175.
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the traditional emphasis on the outcomes of atomistic 
markets. Echoing earlier contributions, some dating 
back to the mid-nineteenth century, newer theoreti-
cal perspectives insinuate that the traditional, perfect 
competition model is not useful as a benchmark for 
regulatory policy. In contrast, market concentration 
and temporary dominance may, under certain circum-
stances, be even conducive to dynamic economic 
effi ciency. In addition to the early works on dynamic 
market processes, recent research on competition in 
the presence of sunk costs, the economics of net-
works, and new perspectives on vertical and horizon-
tal relations are of particular interest.

One strand of thinking that was revitalized ad-
dresses the possible confl ict between the conditions 
that are most conducive to static effi ciency and those 
that facilitate dynamic effi ciency. These themes date 
back to the work of J. A. Schumpeter, who coined the 
colorful notion of competition as a process of “crea-
tive destruction” and the later work by J. M. Clark 
on”workable” competition.13 In a static context, that 
is, when supply and demand conditions are stable 
and predictable, the widely known model of perfect 
competition can serve as a yardstick for the design of 
policy. However, to stimulate dynamic effi ciency, that 
is, risky investment and innovation, these authors ar-
gued that the conditions of static effi ciency have to 
be violated, at least temporarily. Obstacles to com-
petition, such as barriers to entry and the associated 
ability to charge prices above cost, have a role to play 
in facilitating long-term effi ciency. Dynamic effi ciency 
is promoted by entrepreneurs that seek super-normal 
profi ts by introducing innovative forms of production, 
goods and services. Although Schumpeterian analysis 
provided a powerful new lens on entrepreneurship and 
dynamic competition, it did not infl uence public policy 
for several decades. Schumpeter focused on revolu-
tionary innovations, but other authors emphasized the 
equally important role of entrepreneurs in recognizing 
opportunities for incremental innovation.14 In either 
case entrepreneurs innovate because of disequilib-
rium situations in a market. Apart from the eloquent 
mathematical treatment of these issues by C. C. von 
Weizsäcker,15 no general formal model of competition 

13  Cf. J. M. C l a r k : Competition as a dynamic process, Washington, 
DC 1961, Brookings Institution; J. A. S c h u m p e t e r : Capitalism, so-
cialism, and democracy, New York 1942, Harper.

14  Cf. I. K i r z n e r : Competition and entrepreneurship, Chicago, IL 
1973, The University of Chicago Press; S. S h a n e : A general theory of 
entrepreneurship: the individual-opportunity nexus, Cheltenham, UK 
and Northampton, MA 2003, Edward Elgar.

15  Cf. C. C. v o n  We i z s ä c k e r :  Barriers to entry: a theoretical treat-
ment, Berlin 1980, Springer.

and entrepreneurship is presently available to guide 
specifi c regulatory policy. Recent changes in regula-
tory policy are therefore based on broader policy vi-
sions.  

Whereas these earlier theoretical strands envisioned 
dynamic competition as a disequilibrium process, oth-
er approaches rooted in more traditional neoclassical 
analysis also shifted the perspective away from the 
yardstick of perfect competition. The theory of con-
testable markets, developed in the 1970s, has moved 
attention away from actual market structures and mar-
ket shares, which were the focus of classical antitrust 
analysis, to the entry and exit conditions of a market.16 
If market entry and exit are very easy (“ultra-free”), 
market concentration does not matter and even a mo-
nopolist could not abuse its power. Since it is the abuse 
of market power, not its mere existence that is critical 
in US antitrust cases, the theory has strong potential 
implications for mergers. Although telecommunication 
markets rarely meet the criteria necessary for these 
strong assumptions and the associated effi ciency re-
sults to hold,17 contestability theory has contributed 
to a stronger focus on sunk cost and other barriers to 
entry. There is a widespread presumption that the evo-
lution of telecommunications markets, in particular the 
emergence of inter-modal competition and the emerg-
ing class of access-independent services provided on 
a next-generation network architecture, has reduced 
or even eliminated market entry barriers and hence in-
creased the degree of contestability.18 As a result, high 
degrees of market concentration are often regarded as 
benign if accompanied by low market entry barriers or 
other conditions that preserve workable contestability.

One important aspect of telecommunications is the 
high sunk cost of building a network. This includes the 
traditional sunk costs, that is, the part of the initial ex-
penses that cannot be recovered in case of exit.  Fur-
thermore, as the theory of real options has clarifi ed, 
under conditions of uncertainty, the opportunity cost 
to an investor of losing the option to wait until more 
information about the future development of markets 
becomes available, is an additional sunk cost.19 In the 
presence of fi xed costs, some of which sunk, fi rms 

16  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 
markets and the theory of industry structure, New York 1982, Harcourt 
Brace Jovanovich.

17  Cf. W. G. S h e p h e rd :  “Contestability” vs. competition, in: Ameri-
can Economic Review, Vol. 63, No. 2, 1984, pp. 98-105.

18  Cf. D. J. Te e c e , M. C o l e m a n : The meaning of monopoly: anti-
trust analysis in high-technology industries, in: Antitrust Bulletin, Vol. 
43, No. 3-4, 1998, pp. 801-857.

19  Cf. A. K. D i x i t , R. S. P i n d y c k :  Investment under uncertainty, 
Princeton, NJ 1994, Princeton University Press.
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will need to differentiate their prices and charge prices 
above incremental costs in order to meet their dynamic 
break-even constraints. It is important to understand 
the different implications of this break-even constraint 
for past and future investment. Past investment is al-
ready irretrievably sunk. Whereas a fi rm will attempt to 
recover these costs, it may be forced by competition 
to price its services as low as its incremental costs. 
However, in the process of planning an investment, a 
rational fi rm will only go ahead with a project if it antici-
pates that the overall revenues during the life-span of 
the project will be suffi cient to recover the sunk costs 
in addition to other costs. Hence, a fi rm must be able 
to charge prices, sometimes signifi cantly, above incre-
mental costs, to meet this dynamic break-even con-
straint. If the anticipated competitive conditions do 
not allow such recovery, the fi rm will decide against 
the investment project. Like Schumpeterian analysis, 
the theory of real options questions the yardstick pro-
posed by static models of competition to assess the 
effectiveness of competition (i.e., setting prices equal 
to marginal or incremental cost). To the contrary, de-
viations from incremental cost prices are a precondi-
tion to dynamic effi ciency. Firms in network markets 
will use a range of strategies to meet their dynamic 
break-even constraint, including price differentiation 
and bundling of services. 

A third area of research that has contributed in im-
portant ways is the economics of networks and its 
application to antitrust and competition issues. This 
relatively young fi eld of economic research studies 
the unique economic conditions of network indus-
tries. These deviate in several ways from the stand-
ard textbook models of industrial organisation.20 Most 
importantly, network industries often operate under 
increasing rather than diminishing returns to scale 
and use shared capital to provide their services. Cost 
concepts such as average cost or incremental costs 
are diffi cult to defi ne in networks. Moreover, network 
industries often are characterised by a combination 
of high fi xed/sunk and low incremental costs. Con-
sequently, traditional optimality conditions, such as 
equating incremental costs with incremental revenues, 
cannot be operationalised easily. Other important fea-
tures of network industries include the existence of 

20  For introductions to the general literature cf. O. S h y : The econom-
ics of network industries, Cambridge, UK 2001, Cambridge University 
Press, and H. W. G o t t i n g e r : Economies of networks, London 2003, 
Routledge. For a specifi c discussion of information industries cf. C. 
Shapiro, H. R. Va r i a n : Information rules: a strategic guide to the net-
work economy, Boston, MA 1999, Harvard Business School Press.

network effects and possibly network externalities,21 
the existence of strong complementarities between 
components of the network (e.g., terminals and serv-
ices) or between layers of services that need to be 
combined to offer a fi nal service (e.g., transportation 
services and content). Network effects and the inabil-
ity to measure incremental costs are additional fea-
tures that render traditional effi ciency standards that 
equate incremental costs and incremental revenues 
inappropriate.

A fi nal area that has received renewed attention is 
the ability of a fi rm to foreclose vertically related mar-
kets and its capacity to leverage market power from 
one market segment to a complementary one.  As 
next-generation network architectures are envisioned 
that will separate network infrastructure from trans-
portation and applications more clearly, this is a par-
ticularly relevant issue. Modern telecommunication 
services require the combination of several comple-
mentary services, including transportation, routing, 
applications, and content. Traditional theory assumed 
that fi rms with market power in one market segment 
would have a strong incentive to expand this infl uence 
to vertically related and complementary market seg-
ments. This view was historically challenged by the 
Chicago School of economics, which claimed that 
market power was almost always rooted in superior 
effi ciency.  A modifi ed version of the approach claims 
that the owner of a network platform does have an 
interest in the effi cient provision of complementary 
services, such as content and applications. Therefore, 
unless it can provide these complementary services 
more effi ciently than any other fi rm, it will not expand 
and distort complementary markets as this will also 
reduce profi ts in the platform segment. For the same 
reason, even a dominant fi rm in the platform market 
will not leverage its market power to a complementary 
market. There are many possible objections and ex-
emptions to this general rule. Farrell and Weiser dis-
cuss eight such exceptions, including regulation of a 
platform owner, price differentiation, myopic behavior 
of the incumbent fi rm, and weak complimentarity.22  

These developments have not altered the process of 
competition review and antitrust scrutiny in principle. 
However, they have affected the criteria used when 

21  Cf. S. J. L i e b o w i t z , S. E. M a rg o l i s : Network effects, in: M. 
E. C a v e , S. K. M a j u m d a r,  I. Vo g e l s a n g  (eds.): Handbook of 
telecommunications economics, Amsterdam 2003, North-Holland/
Elsevier, pp. 75-96.

22  Cf. J. F a r re l l , P. J. Weiser: Modularity, vertical integration, and 
open access policies: towards a convergence of antitrust and regula-
tion in the Internet age, in: Harvard Journal of Law and Technology, 
Vol. 17, No. 1, 2003, pp. 85-134.
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analyzing the possible effects of deregulation and in-
dustry consolidation. The next two sections briefl y 
discuss two cases of recent regulatory change: local 
loop unbundling and policies toward next-generation 
networks.

Local Loop Unbundling

During the past few years, US unbundling policy 
was substantially reformulated. Whereas the initial 
focus was on the facilitation of rapid market entry, 
policy-makers have, after the slow emergence of fa-
cilities-based competition, become mainly concerned 
with the longer-term implications of unbundling rules 
for network investment and innovation. This is a re-
markable turnaround from the early years of unbun-
dling policy in the wake of the Telecommunications 
Act of 1996. Until their partial revocation during the 
past few years, US local loop unbundling rules were 
much more stringent and detailed than those that 
would later be promulgated by other countries. These 
favorable access conditions stimulated rapid growth 
of competitive local exchange carriers (CLECs), whose 
market share expanded to 19.1% by 2005 predomi-
nantly via service-based entry. Facilities-based entry 
did occur, but not as swiftly as had been envisioned 
when the original rules were crafted. This experience 
and other contested issues triggered a rethinking of 
the unbundling rules. A closer look at the conceptual 
foundations of unbundling also reveals trade-offs be-
tween its effects on short-term services versus long-
term facilities-based entry that had not been fully 
recognized when the initial rules were put into place.  
US unbundling choices and their effects are compat-
ible with these insights, which shall therefore be briefl y 
sketched.23

Unbundling measures are typically based on a stage 
theory of the evolution of competition in local markets.  
The most widely accepted approach is the ladder of 
investment model, which states that new entrants will 
fi rst enter via resale, wholesale, and unbundling (the 
lower “rungs” of the ladder) and once they have built 
a suffi cient market presence will eventually invest in 
their own facilities.24 Unbundling is thus an essential 
tool in easing initial market entry. Nonetheless, such 
measures require a clear justifi cation, which is typi-
cally rooted in some form of essential facilities argu-

23  For a more thorough discussion see J. M. B a u e r,  E. B o h l i n : Re-
cent developments in U.S. deregulation: relevance for Europe, Quello 
Center for Telecommunication Management and Law, Michigan State 
University, 2007, and J. M. B a u e r : Regulation of next-generation 
networks, East Lansing, Michigan State University, 2008.

24  Cf. M. E. C a v e : Encouraging infrastructure investment via the 
ladder of investment, in: Telecommunications Policy, Vol. 30, No. 3-4, 
2006, pp. 223-237.

ment: while access to a network element/functionality 
is seen as necessary to compete, the specifi c techno-
logical and economic conditions render duplication of 
the network uneconomic and hence welfare-reducing.  
If the prices of the unbundled network elements are 
not set according to the right standard and/or regula-
tors cannot commit to remove such obligations once 
they are obsolete, the policy may backfi re and lead 
to a lasting bias in favor of lower-risk, service-based 
market entry.25

Unbundling raises many intricate issues, including 
(1) how far unbundling should go, (2) how to price un-
bundled network elements, and (3) whether issues in 
the fi rst two categories should be resolved by private 
negotiation, regulation, or hybrid approaches. It has 
complex, often contradictory effects on the incentives 
of the different stakeholders. Furthermore, unbundling 
creates multiple trade-offs and feedbacks, for exam-
ple, between short-term effects on the competitive 
structure of a market segment and long-term effects 
on investment and innovation behavior. The most ap-
propriate unbundling regime will be contingent upon 
the specifi c policy objectives and the market context. 
In the US, the goals of unbundling have changed over 
time from a narrow focus on stimulating market entry 
to a broader view of its implications for investment and 
innovation. Figure 1 illustrates the short- and long-
term effects of unbundling. A “+” sign next to an arrow 
linking two boxes signifi es that the two variables move 
in the same direction. For example, link  indicates 

25  Cf. J. H a u s m a n , J. G. S i d a k : Did mandatory unbundling 
achieve its purpose? Empirical evidence from fi ve countries, MIT De-
partment of Economics, Working Paper 04-40, 2004; and J. A. E i -
s e n a c h ,  Hal J. S i n g e r :  Irrational expectations: can a regulator 
credibly commit to removing unbundling obligations? Washington, DC 
2007, Criterion Economics.

Figure 1
Short and Long-run Effects of Unbundling
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that a higher (lower) price/cost ratio of unbundled ac-
cess will – other things being equal – increase (de-
crease) facilities-based entry. A “– ” sign signifi es that 
the two variables move in opposite directions. There-
fore, link  indicates that a higher (lower) price/cost 
ratio of unbundled access implies – other things being 
equal – lower (higher) service-based entry.

The overall effect of unbundling depends on the 
severity of the intervention (e.g., the mandated devia-
tion of prices from the cost of providing unbundled 
access and the scope of unbundling requirements), 
the relative strength of the positive and negative ef-
fects linking the variables, and the time lags at which 
these effects unfold. More stringent unbundling rules 
(i.e., a lower price/cost ratio) will stimulate service-
based entry and competition (links  and ). In turn, 
service-based entry will stimulate intra- as well as in-
ter-platform facilities-based investment (link ). Both 
service-based entry and facilities-based entry will 
indirectly spur investment by the incumbent (links  
and ). Not captured in the stylized representation is 
another feedback effect.  Higher investment and more 
competition may stimulate demand for the services in 
question and hence induce additional service-based 
and facilities-based entry. This demand effect will ini-
tially be higher if stringent unbundling regulations are 
put into effect. In other words, a demand growth effect 
may counteract the substitution of services-based 
for facilities-based entry caused by stringent unbun-
dling requirements. However, stringent unbundling will 
also have a direct negative effect on facilities-based 
investment by the incumbent and new entrants (links 

 and ). To the contrary, less stringent unbundling 
rules will likely create stronger incentives for long-term 
investment but reduce short-term market entry op-
portunities. The overall net effect on competition and 
new investment will depend on the interaction of these 
forces (links ,  and ). There is also a feedback loop 
from the resulting state of competition and investment 
back to the market for access to unbundled network 
elements (link ) in that more intense competition will 
result in lower negotiated access prices. The overall 
effect of these interactions can only be assessed em-
pirically. Recent empirical research for the US and the 
EU indicates that the substitution effect is larger than 
the demand growth effect. In other words, stringent 
unbundling regulation has a negative net effect on in-
vestment.26

26  Cf. L. Wa v e r m a n , M. M e s c h i , B. R e i l l i e r, K. D a s g u p t a : 
Access regulation and infrastructure investment in the telecommuni-
cations sector: an empirical investigation. London, Law and Econom-
ics Consulting Group with the Support of ETNO, 2007.

The US experience with local loop unbundling by 
and large corroborates these theoretical relationships.  
Initial unbundling options were very advantageous to 
new entrants. In particular, the re-bundled UNE-P plat-
form, consisting of local loop, switching, and interof-
fi ce transportation, allowed new competitors to enter 
the market without signifi cant commitment to facilities 
investment. As a result, by 2004, 51 percent of com-
petitive access lines were based on UNE-P and an ad-
ditional 12 percent on UNE-L. Only 22 percent of lines 
were owned by the new entrants.27 These patterns do 
not only hold in the aggregate but also for individual 
carriers.28 The initial stringent unbundling rules had 
been challenged since their introduction. The addi-
tional empirical evidence and strong arguments by the 
courts that the FCC had not considered the implica-
tions of its policy on investment incentives, eventu-
ally led to a revocation of many of the more stringent 
rules.29 Among the rules that were eliminated is the un-
bundling requirement for switching, which was phased 
out in March 2006. The Commission found that tech-
nological advances such as soft switches had ren-
dered unbundling of switching obsolete.  Furthermore, 
many requirements in the wholesale and special ac-
cess market (mostly large enterprise customers) were 
defi ned more narrowly and differentiated according to 
geographic market conditions, in particular the size 
of the market and the number of collocating competi-
tors.

By 2007, only the following main unbundling obliga-
tions remained in place (see Table 1 for an overview): 
(1) in the mass market (residential consumers and 
small businesses), incumbent local exchange carriers 
(ILECs) have to continue to make local copper loops 
available on an unbundled basis; (2) in the wholesale 
market for interoffi ce transportation, certain types of 
circuits have to be unbundled in smaller markets with 
insuffi cient competition; and (3) special access serv-
ices to offi ce buildings also have to be unbundled in 
smaller markets with insuffi cient competition. In the 
two latter cases, the FCC has defi ned thresholds for 
the number of competitors and the market size be-

27  Cf. Federal Communications Commission: Local telephone com-
petition: status as of June 30, 2006, Washington, DC 2007.

28  Cf. J. H a u s m a n , J. G. S i d a k , op. cit.

29  For a more detailed discussion of the changes in US policy see 
J. M. B a u e r : Unbundling policy in the United States: players, out-
comes and effects, in: Communications & Strategies, No. 57, 2005, 
pp. 59-82.
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low which such obligations apply.30 In addition to 
these rules that survived from the 1996 rewrite of the 
Telecommunications Act, some older regulations ap-
ply.  Most importantly, with very few exceptions (such 
as lack of capacity), ILECs and other utilities have to 
grant third party access to poles, ducts, and conduits 
at regulated prices.  ILECs also have a continuing ob-
ligation to make their services available for resale at a 
regulated discount (retail minus avoided cost).  All oth-
er formerly unbundled services continue to be avail-
able at a negotiated rate.  During the transition period, 
price increases for such network elements remained 
below the threshold permitted by the FCC.31

Although the set of interacting variables is complex 
and one has to exert caution when linking two vari-
ables in a causal way the empirical record suggests 
that the elimination of unbundling rules has shifted 
investment decisions as predicted.  After the elimi-
nation of UNE-P, this form of service-based access 
declined rapidly. By 2006, only 28 percent of access 
lines were based on the platform, only half the number 
of two years prior.  Local loop unbundling has slightly 
increased from 12 to 15 percent. However, CLEC-
owned and operated lines had expanded from 22 to 
36 percent of all competitive access lines.  US experi-
ence does not necessarily imply that unbundling is a 
poor policy option but it points to the importance of 
applying the correct price setting method and the ne-

30  In the market for special access, the FCC defi ned Tier 1 markets as 
those metropolitan areas with a presence of four or more fi ber-based 
collocators and more than 60,000 business lines. Tier 2 markets are 
characterized by the presence of four or more fi ber-based collocators 
and more than 38,000 business lines. Tier 3 markets have fewer than 
four fi ber-based collocators and fewer than 38,000 business lines.  
The regulatory treatment of service providers is then tied to these 
classifi cations.  For example, DS1 loops need to be made available to 
competing carriers unless a building is located in a Tier 1 market.

31  Cf. B. J. G re g g : A survey of unbundled network elements, Public 
Service Commission of West Virginia, 2006.

cessity to understand the relevant trade-offs between 
its short-term and long-term effects in determining 
unbundling obligations. The TELRIC standard aims at 
mimicking the competitive long run equilibrium price 
of an effi cient supplier.32  However, these models do 
not take into account that real world telecommunica-
tions markets are characterized by sunk costs and 
uncertainty. More recent contributions to the research 
literature take dynamic effects of unbundling rules into 
account.33 Several authors have pointed out that the 
option value of unbundled access is not refl ected in 
TELRIC prices.34 Therefore, the formula distorts in-
vestment decisions by both incumbents and new en-
trants. Pindyck suggests the addition of a premium on 
the implicit rate of return used to calculate unbundled 
prices. In his analysis, the appropriate premium varies 
between 1 and 5 percentage points depending on the 
variability of the market and of demand side factors.35 

These implications from the theory of real options 
are not undisputed. For example, Noam cautions that 

32  Cf. D. E. M. S a p p i n g t o n : On the design of input prices: can 
TELRIC prices ever be optimal, in: Information Economics and Policy, 
Vol. 18, No. 2, 2006, pp. 197-215.

33  Cf. M. E. C a v e , I. Vo g e l s a n g : How access pricing and entry 
interact, in: Telecommunications Policy, Vol. 27, No. 10-11, 2003, pp. 
717-727; T. M. Va l l e t t i : The theory of access pricing and its linkage 
with investment incentives, in: Telecommunications Policy, Vol. 27, 
No. 10-11, 2003, pp. 659-675; D. M. M a n d y,  W. W. S h a r k e y : Dy-
namic pricing and investment from static proxy models, Washington 
DC, 2004, Federal Communications Commission, Offi ce of Strategic 
Planning and Policy Analysis; and M.  B o u r re a u , P. D oğa n : Un-
bundling the local loop, in: European Economic Review, Vol. 49, No. 
1, 2005, pp. 173-99.

34  Cf. J. H a u s m a n : The effect of sunk cost in telecommunications 
regulation, in: J. A l l e m a n , E. M. N o a m  (eds.): Real options in tele-
communications, Dedham, MA 1999, Artech House, pp. 191-204; and 
R. S. P i n d y c k : Mandatory unbundling and irreversible investment 
in telecom networks, NBER Working Paper 10287, Cambridge, MA 
2004, National Bureau of Economic Research.

35  Cf. R. S. P i n d y c k : Pricing capital under mandatory unbundling 
and facilities sharing, NBER Working Paper 11225, Cambridge, MA 
2005, National Bureau of Economic Research.

ILEC Network Element or Service Regulatory Framework Degree of Regulation

Access to poles, ducts, conduits, rights of way Detailed cost-based pricing formula High

Voice grade copper loops ILECs must provide access at TELRIC prices whenever “reason-
ably effi cient” competitor is “impaired” 

High

DS1 and DS3 fi ber loops ILECs must provide access in wirecenters with low line density 
and few collocated CLECs

Medium

High-speed data transmission, including Ethernet, 
ATM, Frame Relay and OCn

Dominant ILECs regulated but increasing forbearance; non-dom-
inant ILECs must provide access at non-discriminatory rates and 
conditions, but lack of enforceable regulations

Low

Broadband Internet access (cable, DSL, wireless, 
BPL) and dark fi ber

Treated as information services not subject to common carrier 
regulation but subject to antitrust oversight

Unregulated

Table 1
Main Elements of Present US Regulatory Framework
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in industries with fi rst-mover advantages the insights 
from real options theory may need to be modifi ed.36 
His concerns point to the importance of taking the 
competitive situation into consideration. If intra-modal 
competition is the only relevant option, more stringent 
unbundling may have stronger and more desirable ef-
fects than if there is strong inter-modal competition. 
Lastly, the effect of unbundling will depend on the 
overall conditions of the industry. If the environment is 
risky, easier unbundled access will, all other things be-
ing equal, render service-based entry a more attractive 
option than facilities-based competition. In any case, 
the important lesson is that the stringency of unbun-
dling has important effects on the dynamic incentives 
of incumbents and new entrants that need to be taken 
into account explicitly.

Policies toward Next-Generation Networks

US law and regulation rarely use the term of “next-
generation networks” (NGN). The Telecommunica-
tions Act of 1996 speaks of “advanced networks and 
services” and establishes the absence of regulation 
as the default framework.  Nonetheless, decisions in 
three areas have affected the development of the in-
frastructures and services commonly discussed under 
the NGN heading: broadband unbundling, decisions 
clarifying the legal status of broadband services as 
either common carrier telecommunication services or 
nearly unregulated information services, and decisions 
freeing service providers from non-discrimination rules 
established in the 1970s and 1980s.  

As broadband access was not yet a mass market 
phenomenon, the unbundling rules promulgated by 
the FCC in 1996 were designed to facilitate competi-
tion in the fi xed voice market. This changed somewhat 
in 1999, when the Commission introduced line sharing 
as a separate unbundled network element.  In many 
states, the prices for unbundled high-frequency loops 
were relatively low, as most state Public Utility Com-
missions considered the cost of the local loop to be 
recovered in the prices of voice services.37 However, 
the D. C. Court of Appeals vacated the line sharing 
rules in 2002 with the argument that the FCC had not 
considered the market leadership of cable nor the po-
tential disincentives for the investment and innovation 
decisions of ILECs and CLECs.38 In response, in 2003 

36  Cf. E. M. N o a m : Interconnecting the network of networks, Cam-
bridge, MA 2001, MIT Press.

37  Cf. J. E. N u e c h t e r l e i n , P. J. We i s e r : Digital crossroads: Ameri-
can telecommunications policy in the Internet age, Cambridge, MA 
2007, MIT Press.

38  Cf.  D. C. Circuit Court: United States Telecom Association v. FCC, 
290 F.3d 415 (D.C. Cir. 2002), Washington, DC, 2002, (USTA I).

the FCC’s Triennial Review Order (TRO) established a 
three-year time table to phase-out line sharing.39 Ac-
cording to the provisions in this Order, between 2003 
and 2006, ILECs had to allow line sharing, but were al-
lowed to charge higher prices than in the past.  Prices 
could increase to 25% of the full copper loop price in 
year 1, 50% in year 2, and 75% in year 3.  Under the 
transition plan, new customers could only be added 
during year 1. Furthermore, ILECs will have to allow 
line splitting, a scenario in which a CLEC acquires a 
local loop but only uses the high-frequency circuit and 
leases the voice channel to another CLEC.  

The Triennial Review Order also had eliminated 
unbundling requirements for fi ber deployment to the 
premises (FTTP) in new developments (“greenfi eld” 
projects) to stimulate investment in these next gen-
eration platforms. Responding to a request for recon-
sideration by Bell South and other ILECs, in October 
2004 the Commission clarifi ed that this exemption 
would also apply to fi ber-to-the-curb (FTTC) projects, 
in which fi ber extends to within 500 feet of all the cus-
tomers served by that loop.40 If an ILEC were to over-
build copper loops, it would either have to keep the 
copper loop in service or make a narrowband channel 
available on an unbundled basis if the copper loop is 
retired.  More specifi cally, ILECs must provide access 
to a voice grade channel via time division multiplexing 
(TDM) technology or, if no TDM is available, make a 
64kbps channel available.  In the Triennial Review Or-
der, the FCC had also eliminated the broadband shar-
ing requirement for hybrid loops.  In hybrid networks 
fi ber is deployed to points that do not qualify as FTTP 
or FTTC. In such cases, CLECs may deploy their own 
networks to the fi ber termination point of the ILEC (“re-
mote terminal”) and then lease the remaining copper 
loop (called “subloop”).  No other unbundling rules, 
such as bitstream access, exist for broadband access 
markets.  Although not primarily designed with NGN 
markets in mind, the wholesale and special access 
provisions as well as the third party access rules to 
poles and ducts discussed in the previous section also 
have implications for the evolution of NGN services.

39  Cf. Federal Communications Commission: In the Matter of Review 
of the Section 251 Unbundling Obligations of Incumbent Local Ex-
change Carriers; Implementation of the Local Competition Provisions 
of the Telecommunications Act of 1996; Deployment of Wireline Ser-
vices Offering Advanced Telecommunications Capability, CC Dockets 
Nos. 01-338, 96-98, 98-14, Report and Order and Order on Remand 
and Further Notice of Proposed Rulemaking, Federal Communica-
tions Commission, February 20, 2003, Washington, DC (Triennial Re-
view Order).

40  Cf. Federal Communications Commission: In the Matter of Review 
of the Section 251 Unbundling Obligations of Incumbent Local Ex-
change Carriers, Order on Reconsideration, CC Docket No. 01-338, 
October 18, 2004, Washington, DC.
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The second set of policies with relevance for NGN 
has to do with the classifi cation of broadband access 
services. US telecommunications law distinguishes 
between telecommunications services (essentially de-
fi ned as transportation services that do not modify the 
information stream) and information services.  Whereas 
the former are treated as common carrier services and 
thus subject to a broad range of regulatory safeguards 
− including non-discrimination requirements, the re-
quirement that prices be just and reasonable, and the 
requirement to seek prior approval for price changes 
− the latter are essentially unregulated.  Broadband 
services were initially deployed to the mass market 
by cable companies, who are not treated as common 
carriers. This created asymmetric market conditions, 
as telephone companies were treated as common 
carriers when offering DSL services.  After several lo-
cal cable franchise authorities had attempted to write 
common carrier-like provisions into cable franchises, 
the FCC in 2002 declared cable modem service as an 
information service. The ensuing legal confl ict was de-
cided by the US Supreme Court in 2005 in the Brand X 
case, which affi rmed the authority of the FCC to make 
such declaratory fi ndings.41 In the wake of this deci-
sion, the agency quickly moved to also declare other 
broadband access platforms as information services, 
including DSL (2005), wireless broadband access 
(2007) and broadband via power line (2007). Thus, by 
the end of 2007, all relevant broadband access plat-
forms had been relieved from common carrier regula-
tion.  As information services, they are only subject to 
the generic authority of the FCC to regulate commu-
nication services in the public interest should it deem 
necessary. Presently, no specifi c regulations are based 
on this authority, leaving broadband access essentially 
unregulated.

The third set of policies that affects NGN dates 
back to Computer Inquiry II conducted in the late 
1970s and concluded in 1981. In these inquiries, the 
FCC had promulgated rules guiding the participation 
of telecommunications service providers in data com-
munication markets. One set of legacy rules that are 
still applicable obligates dominant ILECs to make high 
speed data transmission, such as Ethernet, Frame 
Relay, ATM, and optical networking, which are prima-
rily bought by large enterprise customers, available 
at regulated conditions to other operators. Dominant 
suppliers had to fi le tariffs, typically with two weeks 

41  Cf. US Supreme Court: National Cable & Telecommunications 
Association v. Brand X Internet Services, 125 S. Ct. 2688, 2005, 
Washington, DC. The US Supreme Court did not review whether the 
FCC’s declaration was warranted in substance.

lead time, provide cost information to support any 
price changes, and charge just, reasonable and non-
discriminatory prices. Non-dominant ILECs in theory 
also had to make such services available at just, rea-
sonable and non-discriminatory conditions.  Because 
the FCC had eliminated the requirement to fi le tariffs, it 
is diffi cult to enforce these provisions. During the past 
two years, the FCC has signifi cantly relaxed the en-
forcement of these rules. In response to petitions from 
major ILECs, including AT&T, Verizon, and Embarq, the 
FCC granted these companies forbearance (that is, 
the rules, while not eliminated from the books, will not 
be applied) from the more detailed forms of economic 
regulation. In AT&T’s case, forbearance will take full ef-
fects only in 2009, as the company is subject to cer-
tain safeguards imposed in the course of the merger 
with Bell South.  Overall, the provisions dating back to 
Computer Inquiry II also have been relaxed consider-
ably.

While the reasons for deregulation are necessarily 
tied to the specifi cs of the case, the rationales provid-
ed by the FCC also have certain recurring elements.  
One main reason is seen in the changed technologi-
cal landscape, in particular the growing importance 
of packet networks, wireless communications, and 
satellites. These platforms have enabled many new 
services and continue to promise a continuous stream 
of innovations. Hence, in assessing competition the 
technological trajectories need to be taken into ac-
count, even if specifi c products are not yet commer-
cially available on the market. In many cases, it is 
inter-modal competition that matters more than intra-
modal competition. Market boundaries therefore need 
to be drawn suffi ciently broad.  Existing regulations are 
often seen as legacy rules not well suited to the new 
technological environment and hence with potentially 
high costs. In this context the effects of regulations on 
investment and innovation decisions are deemed as 
critical. Regulation may be affl icted with high indirect 
costs if such incentives are reduced or biased. Overall, 
the lines of reasoning are strongly infl uenced by no-
tions of dynamic competition.

Despite these measures in favor of unregulated 
competition, the FCC has also expressed its vision 
that open access to the public Internet is an impor-
tant public value. In August 2005, in parallel with the 
declaration that DSL will be treated as an information 
service, the agency issued a policy statement in which 
four essential freedoms were affi rmed. The FCC em-
phasized that consumers have a right to access any 
content of their choice, to access applications and 
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services of their choice, to attach terminal equipment 
of their choice (with safeguards), and to a competitive 
market environment. Whereas the statement is not very 
detailed and not legally binding, one must conclude 
that the agency intends to deal with possible abuses 
on a case-by-case basis, with a general promulgation 
of rules only considered if persistent abuse becomes 
visible. At the legislative level, several attempts to es-
tablish principles of network neutrality failed during 
2006 and 2007. Currently, one bill, the Internet Free-
dom Preservation Act of 2007, sponsored by Senators 
Dorgan and Snowe, is pending in Congress. This bill 
would establish certain minimal principles of network 
neutrality while not fully prohibiting the differentiation 
of platforms.

A Flexible Approach to Regulatory Uncertainty

The key features of the US approach can be further 
clarifi ed from a decision making under uncertainty per-
spective. In dynamic market environments, the present 
regulatory framework is not only contingent upon past 
and present but also the expected future state of com-
petition. In the US, regulatory choices with regard to 
broadband unbundling suggest an explicit forward-
looking view and a strong trust that the emerging mar-
ket structure will be characterised by robust workable 
competition. The US model does not adopt a leap-of-
faith attitude, assuming that future markets will per se 
be workably competitive. Rather it can be seen as a 
response to the risk of regulatory error. 

A framework to take the repercussions of uncer-
tainty on regulatory choices more systematically into 
account illustrates these differences. Two principal op-
tions exist: if the future state of competition is exog-
enous to regulatory decisions, the decision could be 
modeled as a “game against nature,” using traditional 
tools of decision-making under uncertainty, such as 
the minimax method. The assumption that the future 
state of competition is independent of preceding regu-
latory decisions is too limiting, however. Future market 
conditions are infl uenced by the present and expected 
future regulatory framework as these rules shape the 
incentives of incumbent service providers and po-
tential new entrants. Therefore, in contrast to the es-
tablished view of regulation, which models regulation 
contingent upon existing market conditions and rarely 
takes the effect of regulation on competition into ac-
count, future market structures are often endogenous 
to regulation as well. If this endogeneity is relevant, the 
game against nature approach cannot be utilised. It is, 
however, possible to use an alternative method based 

on an examination of the possible errors of present 
regulatory decisions. 

This framework has been used in antitrust and 
regulatory cases.42 Weisman has applied it to develop 
criteria for regulatory forbearance in voice markets.43  
Bauer pointed out that the framework is more appeal-
ing for new and emerging rather than existing mar-
kets.44 In the simplest case, two future competitive 
states (workable competition, non-workable compe-
tition) and two regulatory approaches (no regulation, 
regulation) can be distinguished. In a more differenti-
ated approach, more future competitive states and 
regulatory approaches are used. The main principles 
of the framework can be illustrated using the simplifi ed 
two-by-two scenario (see Table 2). 

A correct decision in period t requires that the 
regulatory model adopted matches the true competi-
tive situation in period t+1. This is quite different from 
much of current regulation, which often tacitly adopts 
a “rear-view mirror” perspective in that it is strongly 
based on the existing market structure.  If ex ante reg-
ulation was retained in period t in anticipation of a non-
competitive market structure in period t+1, but the 
underlying structure is a workably competitive market, 
a Type I error (false positive) was committed. If ex ante 
regulation was eliminated in period t in anticipation of 
a workably competitive market structure in period t+1 
but the emerging true market structure does not sup-

42  Cf. F. S. M c C h e s n e y : Talking ‘bout my antitrust generation: com-
petition for and in the fi eld of competition law, in: Emory Law Journal, 
Vol. 52, No. 3, 2003, pp. 1401-1438.

43  Cf. D. L. We i s m a n : Principles of economic regulation and for-
bearance. Testimony submitted on behalf of TELUS Communications, 
Inc. in the Matter of Forbearance from Regulation of Local Exchange 
Services, Canadian Radio-Television and Telecommunications Com-
mission (CRTC), PN-2005-2, June 21, 2005, Ottawa.

44  Cf. J. M. B a u e r : Economic foundations of forbearance in local 
exchange service Markets, Testimony submitted on behalf of the Con-
sumer Groups in the Matter of Forbearance from Regulation of Local 
Exchange Services, Canadian Radio-Television and Telecommunica-
tions Commission (CRTC), PN-2005-2, June 22, 2005, Ottawa.

Regulationt

True market structuret+1

Workable
competition

Non-workable
competition

No ex ante regulation, full reliance on 
antitrust oversight Correct Type II error

Ex ante regulation (e.g., control of 
wholesale and/or retail prices) Type I error Correct

Table 2
Possible Costs of Forward-looking Regulation
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port workable competition, a Type II error (false nega-
tive) was committed. Ideally, the choice of a regulatory 
approach will minimise the cost of errors. In the con-
text of antitrust policy, McChesney has argued that 
Type II errors (the failure to punish fi rms violating fair 
competition principles) are systematically less costly 
than Type I errors.45 As long as competitors may en-
ter the market, a self-correcting mechanism exists. In 
the second case, i.e. in a situation where behavior that 
is compatible with fair competition is punished, there 
is no such corrective process. In antitrust law, which 
deals with cases in industries that are presumed to al-
low workable competition, this analysis is compelling. 

Weisman, in his analysis of forbearance for local ex-
change services, extends the argument to industries 
that were historically subject to regulation.46 However, 
the antitrust analogy does not automatically apply to 
markets that may be characterised by signifi cant mar-
ket power. Consequently, a general claim that Type II 
errors are less harmful cannot be sustained without 
some qualifi cations. If the true market structure is in-
deed workably competitive, continued regulation (a 
Type I error) may delay its emergence. One reason is 
that regulation constrains supernormal profi ts, which 
is one of the forces attracting new competition in a dy-
namic market. Another reason is that the weaknesses 
in the regulation of inputs, discussed above, may re-
tard facilities-based entry. Consequently, a workably 
competitive market structure will only emerge slowly. 
On the other hand, the remedy for Type II errors is 
not competition but antitrust and regulatory meas-
ures. Whereas these measures are not costless, they 
may provide effective solutions. Therefore, if a market 
does not develop a workably competitive structure 
corrective action will be possible. Moreover, an ini-
tial approach without regulation will trigger a different 
learning and experimentation process than one that 
prolongs regulation. Given the conditions of dynamic 
telecommunications technology, these arguments 
suggest that in new markets the potential costs of 
Type I errors outweigh the potential costs of Type II er-
rors.

Although it was not explicitly invoked in policy de-
bates, the US approach toward NGN follows the 
logic of this method. When the new regime was put 
into place, the anticipated future market structure was 
one of workable competition. The FCC’s policy state-
ment of August 2005 indicated that the agency would 

45  Cf. F. S. M c C h e s n e y, op. cit.

46  Cf. D. L. We i s m a n , op. cit. 

be willing to promulgate new measures to safeguard 
openness of Internet access if evidence of abuse 
would accumulate. Other models are being discussed 
that attempt to achieve similar goals, most prominently 
the notion of a “regulatory holiday”. Several differences 
exist between the US model and this proposal. First, 
the US model is based on the expectation that work-
able competition will prevail and hence no schedule 
to re-introduce regulation at a future point in time ex-
ists. This overcomes the potential time-inconsistency 
problem inherent in the regulatory holiday model. Sec-
ond, as it has not been tried out before, no empirical 
evidence is available that a regulatory holiday will ac-
celerate facilities investment. On the other hand, there 
is considerable evidence, in telecommunications and 
in other industries, that markets stimulate investment. 
Third, the notion of a regulatory holiday has been com-
pared to patent law. This analogy is incomplete at best. 
Whereas patent law grants a limited exclusive period 
during which an inventor may exploit a patent, it also 
obliges the holder to completely disclose the inven-
tion to stimulate subsequent innovation. The regula-
tory holiday model does not defi ne such an obligation 
whereas the FCC’s intention to promulgate openness 
rules in case of abuse amounts to a similar provision.

Under conditions of uncertainty, regulatory deci-
sions will be dependent on the degree of risk aversion, 
the trust in the effectiveness of antitrust and regulatory 
institutions to deal with Type II errors, assessments as 
to the potential costs of Type I errors, and other regu-
latory and policy attitudes. The framework also allows 
an argument in favor of allowing more regulatory dif-
ferentiation, be it at the state or national level. Under 
conditions of uncertainty some degree of institutional 
diversity can be a more rational policy overall.  It may 
facilitate institutional learning that is a better under-
standing of the effects of different institutional ar-
rangements on sector performance. 

Conclusions

Since the 1970s, researchers and policy-makers 
have developed an increasing interest in learning from 
the practices and experience in other nations and re-
gions. Emulation of regulatory and policy innovations 
has become one of the sources of improved govern-
ance of information and communication industries.  
This paper describes and critically comments on the 
transformation of the theoretical underpinnings of 
practical regulation in the US. Our analysis suggests 
that the US regulatory framework has evolved in three 
phases: until the 1970s, practical regulation was pre-
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dominantly shaped by the static perspective; it was 
more strongly infl uenced by the comparative static 
approach until the late 1990s; and it is presently in 
another transition to a dynamic regulation approach, 
relegating the other perspectives to a less prominent 
role. The current phase recognizes increasingly invest-
ment and innovation as a core challenge of the de-
sign of a regulatory framework. It acknowledges the 
inherent uncertainty of the new environment and views 
investment and particularly innovation as a disequilib-
rium problem.  In contrast to full reliance on antitrust 
and competition law, dynamic regulation attempts to 
deliberately shape rules of market interaction in ways 
that are perceived as most conducive to the overarch-
ing objectives for the communication industries.  

The emerging approach is particularly visible in the 
area of unbundling and next-generation network poli-
cy.  Earlier unbundling obligations of ILECs in the voice 
markets and the few in the broadband markets were 
largely eliminated.  Different broadband access plat-
forms were declared as information services to create 
a symmetric legal and regulatory framework for the 
various providers. Legacy rules governing high-speed 
data communications were neutralized using the 
mechanism of forbearance.  The new approach trusts 
that competition among the two dominant suppliers, 
the cable and telephone companies, is intensifi ed by 
the competitive fringe of smaller service providers, in 
particular the existing and expected entry of wireless 
service providers in broadband markets. Overall, com-
petition is seen as suffi ciently robust and workable to 
warrant elimination of unbundling obligations and to 
allow industry consolidation. Moreover, the new policy 
rests on a strong belief that deregulation will facilitate 
facilities-based competition and thus a more robust 
competitive situation in the medium and long term.

The empirical evidence of the evolution of voice and 
broadband access markets in the US is consistent with 
the dynamic theory of investment and the anticipated 
effects of the regulatory changes. Due to the short 
observation period and the multiple additional factors 
involved, caution is required when interpreting these 
positive and possible negative outcomes as causal ef-
fects of the new regulatory framework. In narrowband 
markets, where the FCC eliminated switching as an 
unbundled network element (and thus UNE-P), com-
petitors have reacted with accelerated deployment of 
their own loops and a stronger interest in simple re-
sale. In broadband access markets, the growth rate of 
DSL has increased and consistently been above that 
of cable. Moreover, deployment of fi ber and wireless 

broadband is growing at a high rate (with the caveat 
that FCC data revisions limit the comparability of fi ber 
data). A trade off may exist between short term costs 
and the longer term benefi ts associated with facili-
ties based competition. For example, beginning in the 
second half of 2005 the total number of access lines 
provided by CLECs declined and the elimination of un-
bundling rules probably has complicated market con-
ditions for competitors building their business model 
on wholesale access. However, as evidence from mo-
bile and broadband markets indicates, facilities-based 
competition has considerable longer term benefi ts.

We suggest that a key feature of the US approach 
can be understood from a perspective of decision 
making under uncertainty. Under conditions of uncer-
tainty it can be a more rational policy to allow some 
degree of institutional diversity and a trial-and error 
approach. Such an approach seeks to avoid Type I er-
rors, at the price of increasing the risk for Type II errors 
(ex ante regulation under conditions of workable com-
petition vs. no ex-ante regulation under conditions of 
dominance). Such diversity is a precondition for insti-
tutional learning in the form of a better understanding 
of the effects of different institutional arrangements on 
sector performance. In the US, regulatory choices with 
regard to unbundling and next-generation networks 
suggest a strong trust that the emerging market struc-
ture will be characterised by robust workable competi-
tion.

Given the different institutional frameworks, the US 
does not necessarily offer a policy blueprint that could 
be directly adopted by other countries without further 
examination. However, the new US approach with its 
strong reliance on dynamic competitive thinking of-
fers an interesting conceptual framework to shape 
forward-looking regulatory decisions affecting NGN 
networks and services. Other nations should review 
the approach and monitor its effects. US policy is 
again diverging from the approaches in other nations.  
It is taking a new step in favor of dynamic market-
based competition. In mobile markets this approach 
is paying off after the US initially lost ground compared 
to peer nations. The slipping of the US in international 
broadband rankings during the past years may have a 
similar cause: that facilities-based competition takes a 
longer time to unfold than service-based competition.  
It remains to be seen whether the US approach will 
yield sustainable facilities-based competition in the 
medium and long run. So far, the empirical data seems 
to indicate that it is moving in that direction.


