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Abstract

The rationale for most economic regulation, be it sector specific or antitrust, relies on the comparison
of the analyzed market against the perfect competition model. Thus, it is based on the use of static
equilibrium models.

However, those models do not consider some important features that exist in the markets, like
innovation, time, investment, technology or product differentiation. In this paper, we make an
attempt to incorporate some of these variables in the traditional static analysis. Specifically, we
propose a quantitative model to assess the effect of innovation and time in market dynamics. Our
methodology should be understood as a first step before proceeding with the traditional market
assessment, allowing the analyst to identify if the static assessment is of consequence for the
market under scrutiny.

Once defined and justified, we try to apply the model to the telecommunications industry. In order for
that, we will propose specific measures for innovation periods and relaxation times. We will make a
first estimate for those periods and its relationship, and provide an interpretation for the results.
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Introduction

Sector regulation and antitrust decisions implicitly rely on the perfect competition model. For
mainstream economists, a market in perfect competition is the optimum for the social welfare. This
was shown by the economist Arrow, who proved that a market in perfect competition allocated
resources in a Pareto-optimal way.

As a consequence, regulators and antitrust authorities strive for redressing the real markets so that
they may conform to the ideal of perfect competition, in the confidence that in this way the social
welfare will be increased. It is because of this, for example, that authorities are concerned with the
existence of monopolies or, more generally, agents with market power.

However, there are plenty of important features that are actually observable in the markets, but are
not considered in the perfect competition model or other similar static models. In fact, when these
models assume a certain state of the art, they assume away features such as innovation, technology
or investment, which play a crucial role in the markets and in the social welfare.

Moreover, being static, they are not able to include a variable fundamental in human conduct and so
in economics, as is the time. All actions, be it productive or equilibrium processes, involve and require
time. There is no such a thing as an instantaneous process.

Finally, it is very likely that innovation, technology and investment lead to some degree of product
differentiation, another feature widely observable in actual markets, but assumed away and even
seen suspiciously in perfect competition models. After all, one of the conditions for equilibrium is the
homogeneity of the goods sold in the market.

It is very difficult to say how the disregarding of features such as those exposed above may impact
the market analysis and thus the regulatory and antitrust decisions deriving from it. But there is a
general consensus that those features should be somehow incorporated into the traditional analysis,
to make it more robust and less prone to errors.

One of the main obstacles to that inclusion is related to the difficulties for quantifying such
phenomena, implying that lack of figures supposes lack of rigor. Economic analysts are generally
comfortable with numeric measures such a price elasticities (which allows them to define the
analyzed market), market shares (to identify agents with market power) or cost and margin analysis
(to qualify the behavior as anticompetitive or to regulate ex ante the prices). But no such a
quantitative measure is provided in text books to ascertain how innovative is a market.

In this paper we propose a quantitative approach that may overcome such obstacles and provide
some numerical comfort to the analyst, so that he may be willing to incorporate time and innovation
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to his static analysis. Our proposal relies on the concept of relaxation time, as used in Physics to
measure the time that a system takes to go back to equilibrium once a perturbation is introduced.

We do not confine ourselves to the theory realm, and after proposing and justifying our model, we will
try to make a concrete application for it, showing thus that it may be applicable to actual market
analysis. Specifically, we will try to apply it to the telecommunications market, in which both sector
specific regulation and antitrust are usually very active.

This paper is structured in the following way. As a first step, mainstream economic theory on perfect
competition will be revisited, reviewing its shortcomings and efforts made to overcome them. In the
second section, we will introduce our proposal for a quantitative approach to dynamic features of the
market, based on the role of time and innovation in the market operation. After that, we will provide
an application of the defined approach to the telecommunications market and an interpretation of
the results obtained. Last section concludes with some policy recommendations.

Dynamic market analysis: state of the art

Description of the model of perfect competition

As already stated, sector regulation and antitrust decisions are implicitly based on the neoclassical
model of perfect competition. This model consists of a timeless situation of static equilibrium, based
on the following assumptions:

1) The market is atomized; all providers are small relative to the total market.

2) The product is homogeneous and undifferentiated, so that the only variable left for competition is
price.

3) There is perfect information for all parties involved; the information is correct, certain and free.

4) Each firm faces a horizontal demand curve: it can only sell at a specified price, but any quantity can
be sold at that price.

5) There are no transaction costs (in particular, there are no barriers to entry or exit)

It can be shown that, under the above conditions, there is a situation of perfect competition with the
following features:

a) Marginal cost, minimum average cost and market price are equal
b) There are no profits for any firm
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) Resource allocation satisfies the Pareto optimalitg2

Any separation of the previous assumptions would imply that the companies would not face a
horizontal demand curve, making possible for them to set a price above its marginal cost (i.e, to have
market power). This would lead to a situation of lower social welfare than that of perfect competition,
since some customers would not be able to buy the product at the higher price.

The welfare losses caused by the existence of market power in comparison to a situation of perfect
competition are usually categorized as follows.

First, there is a loss from static inefficiency. Since the price is above the perfect competition level,
fewer exchanges are made than would be with prices at that level. Along with this loss, mainstream
economists refer to the misuse of those resources devoted to lobbying and influencing governments
in order to maintain market power position (rent-seeking activities).

Second, there is a loss from productive inefficiency. The reason is that the firm with market power
can operate with less efficient technology than that which would be required in a perfect competition
situation. Thus, marginal costs increase with respect to the situation of perfect competition. In
consequence, production is even more restricted in order to maximize the profit, compared with the
situation in which costs would be those required in a perfect competition situation.

Finally, there is a loss from dynamic inefficiency, since the incentives of the firm with market power
to innovate are lower than those of the normal firm.

Limitations of static equilibri  um models
Criticism to the static efficiency approach for sector regulation and antitrust has come from several
and prestigious sources.

Gilbert (2005) states that “Dynamic competition to develop new products and to improve existing
products can have much greater impacts on consumer welfare than static price competition, and
antitrust policy should take dynamic competition into account when evaluating mergers or conduct in
innovation intensive industries.”. Antitrust enforcement should start from a sound analysis of
competitive effects in the new economy, even if dynamic, innovation-driven industries have a
number of characteristics that challenge conventional approaches.

Vickers (1995) concludes that “Reasoning about competition problems requires better theoretical
understanding, and of course empirical analysis, of how competition works. In particular it requires
frameworks that explicitly address effects on productive efficiency.(...) The concept of competition as
equilibrium resource allocator is not the only model of a modern economist.”

? Pareto optimality is obtained if there are no interchanges that can improve the welfare of any member of the system,
without worsening the situation of any other member.
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From another point of view, Dixit and Pindyck (1994, chapter 9) conclude that prices can be in any
given moment above or below those of the equilibrium, appearing to show extraordinary profits or
predatory behavior, as a natural consequence of the uncertainty and irreversibility of investments.
Thus, in order to evaluate possible anticompetitive circumstances it is necessary to analyze the prices
evolution over long periods of time; a snapshot can show misleading results. In summary, prices, the
main variable of traditional antitrust policy, are unreliable as indicators of anticompetitive behavior.

Evans and Schmalansee (2001) reckon that “where dynamic competition is actually or potentially
important as a source of economic benefit, basing antitrust policy on the notion that perfect
competition is the attainable ideal is unlikely to serve consumers well." According to these authors,
market power for some period of time is a necessary condition for dynamic competition, as is also
that leaders charge price well above marginal costs and earn high profits, adjusting borne risks. In new
economy industries, the key determinant for performance is the vigor of dynamic competition, and
that is often ignored by traditional antitrust analysis.

Pleatsikas and Teece (2001) review and evaluate some of the traditional techniques used to define
markets and measure market power in antitrust analysis, revealing the limitations of them when
applied in high technological contexts, when static analytical frameworks are employed. Normally,
this leads to too narrowly defined markets and consequently to an overestimation of market power.
They suggest that a qualitative analysis to define markets is likely to be less flawed than the
traditional one, and recommend the use of analysis of rents to identify if the market power is
potentially troublesome.

Gual (2007) criticizes the use of unilateral effects in merger policy. In this context, he concludes that,
even if economic analysis should provide the basis for merger examination, “economic models are
unavoidable abstractions of the real world that have to be handled with extreme care when used in
important policy matters such as merger decisions. Despite the tremendous progress of industrial
organization theory over recent decades and the phenomenal improvement in quantitative methods,
the range of uncertainty regarding the appropriate model of competition for real-life industries is
huge, and merger policy should be deployed with a broad portfolio of analytical tools".

Herrera-Gonzalez (2012) criticizes the static equilibrium models as a reference for regulatory
decisions, and more specifically on the model of perfect competition, on two different grounds:
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