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In this paper, I measure and compare the distribution of decision-making power in regulatory ar-
rangements in the telecommunication sectors of four Latin American countries. In particular, I measure
the coordination of the decision-making process and the concentration of regulatory influence. Addi-
tionally, I measure the relative influence of each actor involved in the regulatory arrangement. To
perform these measurements, I introduce, refine and apply a recently developed methodology. I found
that there are significant differences across countries and across types of regulation. Furthermore, I found
that the sector regulator is not necessarily the most important actor in every country.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

This paper studied one of the most relevant changes in the role
of governments worldwide, namely, the rise of the regulatory state,
which is the result of a process that has occurred over approxi-
mately three decades. Many countries have experienced a tendency
toward the liberalization and deregulation of markets (Simmons,
2004) and a reduced role of the state (Pollitt and Bouckaert,
2011). This phenomenon has been documented in different parts
of the globe, including Europe (Majone, 1994), Latin America
(Jordana and Levi-Faur, 2005).The diffusion of regulatory capitalism
in Latin America: Sectoral and national channels in the making of a
new order., 2005) and the South (Latin America and South Asia)
(Dubash andMorgan, 2012), as well as at the global level (Levi-Faur,
2005).

The concept of a regulatory state describes a situation in which
governments, after liberalizing markets, use regulation as one of
their primary tools to intervene in society. This form of regulation
differs from previous governmental regulatory efforts in that it is
performed by agencies with a certain level of independence
(Moran, 2002).
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Thus, in many places across theworld, we experienced a process
whereby governments decided not to interfere directly in different
policy sectors (i.e., by having public operators) but rather to inter-
vene indirectly through regulatory agencies.

The starting point of this paper is the argument that the regu-
latory framework of a given country is affected by the number of
actors and government levels involved in this framework and by
the institutional setting in which the actors are embedded. In turn,
these factors affect the manner in which decisions are made.
Furthermore, I argue that a high level of formal independence of
the sector independent regulatory agency (IRA) is not necessarily
equal to a predominant position of the IRA in the regulatory
decision-making process. Rather, even highly formal independent
IRAs interact with other regulatory actors through relationships
that are called regulatory arrangements (Aubin and Verhoest,
2014), a term that refers to the manner in which a series of regu-
latory tasks related to a specific public policy are articulated for a
series of regulatory actors.

We argue that the type of regulatory arrangement depends on
the distribution of decision-making power. This organization
comprises two main elements: the coordination between the reg-
ulatory actors in the decision-making process and the extent to
which there is a concentration of regulatory influence in a partic-
ular regulatory actor.

Recent research has highlighted the necessity of studying
paring the distribution of decision-making power in regulatory
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regulatory arrangements, because the larger institutional setting in
which sector regulators are embedded shapes the policy outcomes
of regulatory reforms (Jordana and Sancho, 2004). In this sense, the
division of responsibilities, power structures and political culture
are key factors that shape regulatory outcomes. The concept of
regulatory arrangements and the distribution of decision-making
power within them is still in development. This paper is based on
a theoretical and methodological framework for measuring the
distribution of decision-making power in regulatory arrangements,
which was previously developed by Aubin and Verhoest (2014) and
Mathieu et al. (2016). Therefore, this paper draws on that effort to
refine these measures and to provide an application in Latin
American contexts.

Hence, I have two objectives in this study. First, based on the
aforementioned methodology, I attempt to refine the techniques
and instruments for measuring the distribution of decision-making
power in regulatory arrangements and to implement these mea-
sures in four Latin American countries. Second, based on the results
in these four countries, I would like to explore variations in the
regulatory arrangements of liberalized markets across the four
Latin American countries. Here, I will try to address two research
questions: How can existing measures of the distribution of
decision-making power in regulatory arrangements in liberalized
telecommunications markets be strengthened? How is decision-
making power organized in the regulatory arrangements in the
telecommunications sectors of four Latin American countries?

To answer these questions, I will first conceptualize the distri-
bution of decision-making power in regulatory frameworks. Sec-
ond, I will present the methodology introduced by Mathieu et al.
(2016). This methodology, which builds on mapping techniques
and mathematical calculations, is modified to measure the distri-
bution of decision-making power in regulatory frameworks. Third, I
present the results of the measurements of the telecommunication
regulatory arrangements in four countries in Latin America,
namely, Colombia, Ecuador, Peru, and Venezuela. Finally I present
the conclusions and some policy recommendations.

2. Conceptual framework

In this section, I define the basic concepts that allow us to un-
derstand the distribution of decision-making power in the context
of regulatory arrangements. I start by discussing the concept of
regulation and then I present the concept of distribution of
decision-making power in regulatory arrangements.

2.1. Regulation

Based on Baldwin et al. (1998), we can extract three possible
approaches to understanding regulation, going from narrow to
broad: the narrowest definition refers to the authoritative estab-
lishment of rules through a public agency. The public agency is also
responsible for monitoring compliance with those rules. The sec-
ond meaning of regulation relates to the various manners by which
state agencies steer the economy. The difference between the first
and second definitions is that the latter includes measures such as
taxation, subsidies and redistributive measures. The third meaning
of regulation is the broadest and includes everything encompassed
1 There are several other general and critical approaches to the issue of regula-
tion that do not directly address the intervention into any given policy sector but
rather focus on the manner in which governments endeavor to regulate society to
achieve a perceived desirable conduct. A clear example of this type of approach to
regulation is found in the work of Michael Foucault, who approaches government
and governmentality as a mechanism to control population conduct in order to
align it with government interests (Foucault et al., 1991).
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by the first two as well as all unintentional and non-state regula-
tions (i.e., social control or self-enforced regulations). In this
research, I understand regulation in its narrowest sense1.

A second issue that has beenwidely discussed in the literature is
the relation between regulation and competition policy. For this
research, I understand this relation as explained by Jordana and
Levi-Faur (2004 p. 6), who distinguish between the regulation of
competition and regulation for competition to describe the positive
relation between competition and regulation. Both concepts as-
sume a positive intervention of the state in the economy but the
latter implies larger capacities to do so than the former. Regulation
for competition is normally implemented on a sector-specific basis
and conducted by a sector regulator (IRA) that acts proactively.
Regulation of competition is exercised in a broader manner (all
economic sectors) and with less intrusive capacities. This type of
regulation is normally conducted by the general competition au-
thority, which acts reactively.

2.2. Distribution of decision-making power: coordination and
concentration

The regulation of a liberalized market involves a number of
decisions related to economic, social and technical regulation. Here,
distribution of decision-making power refers to the distribution of
influence among the different actors and the interactions that such
distribution generates when actors make regulatory decisions
(Farrell and H�eritier, 2004; Bindseil and Hantke, 1997; Hooghe and
Marks, 1999).

We propose that the formal distribution of decision-making
power in regulatory arrangements has two main dimensions: (a)
the degree of coordination among regulatory actors in the decision-
making process and (b) the concentration of regulatory influence.

The degree of coordination refers to the extent of interaction
among regulatory actors in the process of making regulatory de-
cisions. The multiplication of relevant regulatory actors does not
necessarily imply a high degree of coordination among them. A
highly coordinated regulatory arrangement is one in which the
process of making regulatory decisions involves a high degree of
consultation, information exchange, or even co-decision making
among different regulatory actors. In contrast, low coordination is
exhibited when regulatory actors scarcely interact with each other
in the process of adopting regulatory decisions.

It is important to note here that I understand coordination as a
process and not as an outcome. Thus, in this article, coordination
refers to interaction, consultation or information exchange that
occurs in the process of making a regulatory decision. However, this
process does not necessarily imply that the outcome will be a co-
ordinated decision.

Concentration of regulatory influence refers to differences
among regulatory actors in terms of their capacity to shape regu-
latory output according to their preferences. The differences among
the capacities of regulatory actors to shape output can be high (high
concentration of regulatory influence) or low (low concentration of
regulatory influence).

Concentration of regulatory influence should not be understood
as the opposite of the concept of power dispersion, which is
commonly used to refer to the multiplication of actors involved in
the policy process. The multiplication of regulatory actors is
compatiblewith a high concentration of regulatory influencewhen,
for example, regulatory decision-making procedures give the main
regulatory actor a much broader influence on the regulatory pro-
cess compared with the other regulatory actors. In this case, the
main decision-making actor is able to shape most of the regulatory
output according to its preferences and the remaining actors have
little opportunity to make a genuine impact.
paring the distribution of decision-making power in regulatory
s Policy (2017), http://dx.doi.org/10.1016/j.jup.2017.04.002
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Both concepts described above are independent of each other,
meaning that a high or low degree of concentration in a given
arrangement does not necessarily imply a high or low degree of
coordination among the regulatory actors. More precisely, a highly
coordinated arrangement is not necessarily characterized by a low
level of concentration of influence. For example, I can imagine
regulatory arrangements that combine high participation and high
concentration. This type of arrangement exists when the main
regulator has the greatest influence on the content of the decision
but many other actors are also involved in the decision-making
process, albeit with little capacity to influence the content of the
regulatory decision. Regulatory arrangements with low participa-
tion and low concentration are also conceivable; for example, a
decision-making process that involves few actors but provides
these actors with similar capacities to influence the content of the
decision.

3. Distribution of decision-making power in regulatory
arrangements

In this section, I develop a conceptual framework that allows us
to capture the distribution of decision-making power in regulatory
arrangements. In particular, I attempt to capture the coordination
among actors in the regulatory decision making process and the
concentration of regulatory influence among regulators.

3.1. Regulatory arrangement

I define regulatory arrangement as ‘the way a series of regula-
tory tasks, related to a specific public policy, are articulated with a
series of regulator actors’ (Aubin and Verhoest, 2014). This concept
derives from the fact that even highly formally independent IRAs
are increasingly embedded in multi-level, multi-actor settings in
which they must interact with other organizations and share
decision-making powerwith other actors. Research has highlighted
four dimensions in which IRAs must interact with other organiza-
tions (Mathieu et al., 2011):

Vertical or multi-level: when regulatory activities and re-
sponsibilities in a specific sector are shared among different gov-
ernment levels (national, federal, regional and/or local) or with a
supranational organization (as in the case of EUmember countries)
(Doern and Johnson, 2006).

Horizontal: when IRAs share responsibilities with other orga-
nizations, such as the parent ministry, information gathering or-
ganizations, private regulators, and appeals courts. This
arrangement may create overlaps in regulatory competences
(Christensen and Yesilkagit, 2006).

Multi-sector: normally, independent regulatory agencies are
defined according to economic sector. However, because com-
panies have become increasingly active with specific products in
different markets simultaneously (e.g., telecom companies active in
media products), regulatory organizations of affiliated economic
sectors (e.g., telecom and media) must take each other's actions
into account.

Vis-a-vis the general competition authority: the regulatory
model has both ex ante and ex post regulations. Normally, ex ante
regulation is the responsibility of the sector IRA and ex post regu-
lation is the responsibility of the general competition authority.
However, in more mature markets, the division of responsibilities
becomes blurred and the sector IRA and general competition au-
thority tend to share responsibilities (Coen and H�eritier, 2005).

The four interactions mentioned above are related to the two
dimensions of the organization of regulatory decision-making po-
wer in the sense that coordination can occur in each of the
mentioned dimensions and regulatory influence can be dispersed
Please cite this article in press as: Gonz�alez, C.I., Measuring and com
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or concentrated in any of the four dimensions.

3.2. Types of regulatory arrangements

The starting point of this conceptual framework is the legal in-
struments on which the regulation is based. I am particularly
interested in the manner in which decisions are made, specifically,
the number of actors involved in making the decisions and how
these actors are involved. Thus, the framework mainly involves the
formal organization of decision making as stated in the law.

Based on the formal measure of the distribution of decision-
making power, I have developed a model of the different types of
interactions that can occur in a regulatory arrangement (Fig. 1).
Formal regulatory arrangements can take different forms depend-
ing on the number of actors involved in the decision-making (co-
ordination) process for each regulatory decision (the horizontal
axis of Fig. 1) and the concentration of regulatory influence, which
refers to the extent to which one or several actors have the final
decision-making power (the vertical axis of Fig. 1). I identify four
possible arrangements according to variations of those factors:
Concentrated Regulatory Arrangements, Consultative Regulatory
Arrangements, Cooperative Regulatory Arrangements, and Frag-
mented Regulatory Arrangements.

Concentrated regulatory arrangements are those in which regu-
latory influence in the decision-making process for a specific
market is concentrated in one regulatory actor (in most cases, the
sector IRA) and other regulatory actors have little to no involve-
ment in the different regulatory decision-making processes.

Second, consultative regulatory arrangements occur when regu-
latory influence is concentrated in one regulatory actor but that
regulatory actor interacts with other regulatory actors in different
decision-making processes by consulting them; thus, there is some
coordination. In this type of arrangement, although one actor has
the final decision-making power, that actor must consult with or
seek advice from other actors.

Third, cooperative regulatory arrangements are characterized by
the involvement of several regulatory actors in specific regulatory
decisions and relatively high coordination. None of the regulatory
actors has more regulatory influence than the others in these de-
cisions; therefore, there are many interactions, consultations and
join decision making among regulators.

Finally, fragmented regulatory arrangements are present when
several regulatory actors make specific regulatory decisions sepa-
rately. Hence, the regulatory influence is dispersed among different
actors, none of which involve the other actors in their respective
decision-making processes; in other words, there is no coordina-
tion. In such regulatory arrangements, all regulatory actors possess
more or less equal (although limited) decision-making power.

4. Methodology

As mentioned above, to measure the distribution of decision-
making power in regulatory arrangements, I am going to draw on
a methodology developed by Mathieu et al. (2016) that endeavors
to measure coordination and concentration of regulatory influence
in regulatory arrangements. However, I modified the original in-
dexes to make them more suitable for cross-country comparison.
The original methodology entails the calculation of three indexes:
participation index, actor influence index and concentration index.

The construction of the indexes builds mainly on themapping of
regulatory processes as defined in the regulatory legislation. Three
main elements are extracted to construct the indexes: the number
of decisions involved in the arrangement, the number of actors
involved in each decision-making process, and the influence of
each actor in each decision. Calculations are based on Table 1 (for
paring the distribution of decision-making power in regulatory
Policy (2017), http://dx.doi.org/10.1016/j.jup.2017.04.002
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Fig. 1. Types of regulatory arrangements.

Table 1
Measurement of actors' influence.

Weight Coding Description

0 Not involved The actor is not involved in the decision
0.2 Informed The actor is informed about the decision
0.4 Consulted The actor is consulted or gives non-binding advice
0.6 Binding opinion The actor holds a binding position or can make proposals
0.8 Co-decision maker The actor is a co-decision maker
1 Main decision maker The actor is the main decision maker

Source: Mathieu et al (2011).
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the detailed formulas of the index calculations, see annex 2).
The coordination index is a measure of coordination among

regulators. Mainly, this index shows the extent to which regulators
interact with each other and have the opportunity to take each
other's views into account to produce agreed-upon decisions. This
index is calculated by summing the number of actors that interact
in each decision. In this case, interactions refer to every instance in
which the decision-maker should inform, consult, or co-decide
with another actor.

To make this index comparable among different regulatory ar-
rangements, it is transformed to a 0 to 1 scale. The first step of this
transformation is to identify the minimal and maximal values that
the coordination index can take within a given regulatory
arrangement. The minimal value occurs when all regulatory de-
cisions involve a single main decision maker and therefore will be
equal to the number of decisions in the arrangement. The maximal
value occurs when all actors in the arrangement are involved in
each regulatory decision; thus, this value corresponds to the
number of decisions times the number of actors. Once the minimal
andmaximal values are calculated, the minimal value is withdrawn
from the original value (i.e., the sum of the number of actors that
interact in each decision) and the number obtained is divided by
the maximum value of the index (see equation (1)). For this index,
high values indicate high interaction.

The actor influence index is a measure of the influence of an in-
dividual regulatory actor in a regulatory arrangement. This measure
is calculated by summing the number of decisions in which the
regulator has any form of participation. The influence is coded us-
ing the influence codes for each decision (see Table 1). Thus, the
factors of the sum are not 1 for each decision but rather the
Please cite this article in press as: Gonz�alez, C.I., Measuring and com
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respective influence weight of the actor in each decision. This index
is then transformed to a 0 to 1 scale using the same logic applied
the coordination index (see equation (2)). In this case, however, the
minimal value (‘0’) will occur in a situation in which a particular
actor does not participate in any of the decisions, whereas the
maximal value (‘1’) occurs when a particular actor is the main de-
cision maker of all decisions in the arrangement. For this index,
high values indicate high actor influence.

The concentration indexmeasures the extent to which regulatory
decision-making power in the arrangement is concentrated in one
actor. In other words, this index assesses whether there is a
dominant central actor or, conversely, if influence and decision-
making power are shared relatively equally among all actors. This
measure is based on the actor influence scores of each actor
involved in the process. This measure is inspired by social network
analysis and its centrality measures. The calculation is the result of
the sum of the differences between the actor influence of the most
influential actor in the arrangement and those of the other actors.
This sum is then divided by the maximal possible value of the index
to be converted into a 0 to 1 scale (see equation (3)). For this index,
the maximal value is equal to a situation in which the influence
index of the most central actor is 1 and those of all other actors are
0. Conversely, the minimal value is reached when all actors have
equal actor influence indexes, for example, if all actors are co-
decision makers of all decisions. In this index, high values mean a
high level of concentration of regulatory decision making power.
4.1. Data collection and coding

Data collection was performed using the current main
paring the distribution of decision-making power in regulatory
s Policy (2017), http://dx.doi.org/10.1016/j.jup.2017.04.002
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telecommunication legislation of the four countries, as well as
secondary legislation when necessary. Secondary legislation was
particularly necessary when the main law did not address a
particular topic in detail. As I mentioned earlier, I extracted each
actor and each decision in the regulatory arrangement and then
coded the role of each actor in each decision (see annex) using the
actor influence measures (Table 1).

The modifications to the original index calculation formulas
were designed to limit the number of decisions included and to
make the results more comparable. In this regard, I decided to
allocate the decisions to a pre-defined set of issues. These issues,
each of which involved several regulatory decisions, were defined
using a two-way strategy. The first part of the strategy was
inductive: after collecting data in the four countries, I extracted
certain common issues that were addressed in the regulations of
every studied country. Second, I compared our list of issues with
the issues highlighted in manuals for telecom regulation published
by the International Telecommunication Union (ITU) and refined
our list accordingly (Blackman and Srivastava, 2011). This process
resulted in a list of 14 issues.

These issues can be aggregated into three major categories:
Technical, Economic and Social. In technical regulation, I included
all issues related to standards and the distribution of limited re-
sources. In the economic regulation category, I compiled all issues
concerning relations among telecommunication providers. Social
regulation includes issues that address the relation between pro-
viders and users. The issues and aggregated categories are pre-
sented in Table 2.

After the issues were defined and aggregated into the different
categories of regulation, I modified the original formulas in order to
standardize the index scores for cross-country comparison and to
weight the value of each issue and regulation category similarly
regardless of the number of regulatory decisions entailed. This
modification was achieved by calculating the three indexes ac-
cording to regulation type (Technical, Economic or Social), taking
into account the different issues involved in each type. Conse-
quently, for each type of regulation, instead of calculating the in-
dexes based on the total number of decisions in the arrangement, I
calculated the indexes as the average index value for each issue.
Then, I aggregated the index scores of the different regulation types
to generate the overall scores. This method requires us to take each
type of regulation as an independent regulatory arrangement and
then to aggregate them.

I used this method for two reasons: first, to ensure that an issue
with more decisions or a regulation type with more issues would
not disproportionately affect the final index score and second, to
ensure that regulatory actors whose presence was limited to a
particular type of regulation were not taken into account in other
types of regulation.
Table 2
List of issues coded in telecommunication legislation.

Issue

Technical Numbering
Frequencies and spectrums
Technical standards
Infrastructure building and shared infrastructure

Economic Interconnectivity
Licensing and general authorizations
Definition analysis and market remedies (ex ante remedies)
Ex post regulation (based on general competition law)

Social Universal access and social telecommunication policy (funds)
Service quality
User rights
Tariffs and billing
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4.2. Country selection

We have included four Latin American countries in this study:
Colombia, Peru, Ecuador and Venezuela. I selected these four
countries following the most similar case system (Lijphart, 1971). In
this regard, I selected four countries that have the same adminis-
trative traditions, come from the same colonization process, have
fairly similar state structures, belong to the same supranational
integration scheme (except for Venezuela), and have similar dura-
tions of market liberalization. Thus, when selecting the cases, I tried
to control for certain important characteristics in order to make the
cases more comparable. Table 3 presents several characteristics of
the selected countries.

5. Measuring distribution of decision-making power in the
regulatory arrangements of four countries

In this section 1 present the results of the data collection and
index calculations for the regulatory arrangements of the tele-
communication markets in the four Latin American countries
included in this paper: Peru, Venezuela, Ecuador, and Colombia.

In this section, I present the results of the index calculations for
the four countries included in this paper. This section is structured
as follows. First, I discuss the influence of the different actors across
countries using the actor influence index. Then, using the partici-
pation and concentration indexes, I compare the distribution of
decision-making power in the different regulatory arrangements.

5.1. Describing the influence of actors in different regulatory
arrangements

Table 4 presents the actor influence index scores of each orga-
nization involved in the regulatory arrangements of the four
countries. This table presents the aggregated score to show the
influence scores for each type of regulation (see annex �1). Table 4
presents themain sector regulator of each country first, followed by
(in order) the ministry and other sector regulators, the general
competition authority, international/supranational and subna-
tional actors, and finally, actors from other sectors.

The first important element that can be seen from Table 4 is that
in all countries except Peru, the sector regulator is the most influ-
ential actor. In Peru, the most powerful actor is the sector ministry;
the sector regulator has the second highest score on the actor in-
fluence index. Second, in the majority of countries, the sector
ministry has the second highest influence score, which means that
in nearly all of the countries studied here, the sector ministry is
quite heavily involved in regulatory decision making in the telecom
market. Venezuela and Ecuador present a different phenomenon,
that is, the sector ministry has a minor influence in these countries.

Another important element is that the difference between the
most influential actor and the other actors is relatively large in
Venezuela and Ecuador compared to the other two countries,
meaning that the sector IRA is especially powerful and clearly
dominates the regulatory arrangements in Venezuela and Ecuador.

Regarding the general competition authority, it has a relatively
low influence in Venezuela and Peru. The country in which the
competition authority has the greatest influence is Colombia,
indicating that the sector regulator must share substantial
decision-making power with the general completion authority in
Colombia.

The supranational body, CAN, has a relatively significant role in
regulatory decision making in the telecom sectors of Colombia and
Ecuador, but its influence is rather limited in Peru.

The role of regional- and local-level actors is not well repre-
sented across countries. Sub-national regulators have roles only in
paring the distribution of decision-making power in regulatory
Policy (2017), http://dx.doi.org/10.1016/j.jup.2017.04.002



Table 3
Summary of country selection.

County State structure Supranational institutional integration Political administrative traditionsa Length of market liberalizationb

Colombia Regionalized Andean Community of Nations Latin American 1989
Venezuela Federal Collaborative Latin American 1991
Peru Regionalized Andean Community of Nations Latin American 1994
Ecuador Regionalized Andean Community of Nations Latin American 1992

a Based on Bianculli et al. (2013); Painter and Peters (2010).
b I used the year in which liberalization started as a proxy.

Table 4
Influence scores of actors in telecommunication regulatory arrangements.

Country Sector Regulator Telecommunication
Ministry

Other regulators General
Competition
Authority

Supranational
main regulator

Supranational
secondary
regulator

Subnational
regulator

Other

Colombia 0.47 (CRC) 0.27 (MinTic) 0.04 (ANE) 0.27 (SIC) 0.07(CAN) 0.01 (ITU) 0.09 Local Governments
0.03 Fund of
telecommunications

0.04 (CATEL) 0.03 Local Judges

Ecuador 0.41 (CONATEL) 0.04 (Ministry of
Telecommunications

0.24 Telecom secretary 0.10 (SCPM) 0.09(CAN) 0.08 (ITU) 0.03 Local Judges
0.13 Superintendence
of telecom

0.02 (CATEL) 0.04 Financial
Regulation Board

0.01 FONDETEL
Peru 0.43 OSIPTEL 0.53 (Ministry of

Transport and
Telecommunications)

0.01 (FITEL) 0.01 (INDECOP) 0.01 Economy ministry
0.01 Inspection
organizations

0.03 Defense Ministry
0.01 Congress

Venezuela 0.89 CONATEL 0.04 Vice presidency 0.02 Universal service
Fund

0.04 (procompetencia) 0.02 (ITU) 0.01 (Mppeuc)

0.01 Presidency 0.01 Fidetel 0.01 Subnational
Governments

0.03 RSC

C.I. Gonz�alez / Utilities Policy xxx (2017) 1e116
Colombia and Venezuela, and even in these countries, their influ-
ence scores are inconsequential.

Finally, the multi-sector dimension of regulatory arrangements
was not present in the studied countries at the time I performed the
coding.

The influence of actors also varies depending on regulation type
(see annex 1). For instance, in all countries except Colombia, min-
istries have a relatively large role in economic and especially social
regulation. General competition authorities and supranational
bodies exert relatively significant influence only with respect to
economic regulation. These results suggest that economic regula-
tion is characterized by more participation compared with the
other regulation types. They also suggest that governments have
the capacity to exert a much greater influence on economic and
social regulation than on technical regulation.
5.2. Comparing the concentration of regulatory influence and
coordination in decision making in regulatory arrangements

In this section, I present the results of the concentration and
participation indexes for the four studied countries. The aggregated
results (including all regulation types) are presented first, followed
by the results for each type of regulation.

Graph 1 presents the aggregated scores of the indexes for the
telecommunication regulatory arrangements of the four countries
included in this study. The graph shows that the largest variations
among these countries relates to the concentration of regulatory
influence rather than the level of coordination among actors
involved in decision making. Nonetheless, there is some variation
among the countries in terms of the participation of regulatory
actors in decision making, with Peru and particularly Ecuador
having greater participation by regulatory actors in decision mak-
ing and Colombia having the lowest level of participation.

Regarding the concentration index, graph 1 shows that the score
of Venezuela is significantly higher than those of the other three
Please cite this article in press as: Gonz�alez, C.I., Measuring and com
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countries and that Peru scored slightly higher than Colombia and
Ecuador.

The concentration index scores must be interpreted with
caution because they are based on the actor influence index scores
(see Table 1). Hence, the fact that two countries show a similar
concentration of decision-making power does not mean that the
decision-making power is concentrated in similar actors (for
instance, the sector regulator). Therefore, the interpretation of this
index must take into account the actor influence index scores.

A comparison of graph 1 with Fig. 1 shows that the telecom-
munication regulatory arrangements of all countries are located on
the right hand side of the figure, indicating a relatively low level of
actor participation in decision making. Colombia and Ecuador are
located in the lower half of the figure, indicating relatively low
concentration of decision-making power, whereas Peru and
Venezuela each have a higher concentration of decision-making
power. Therefore, it can be said that telecommunication regulato-
ry arrangements in Colombia, Ecuador, and Peru tend to be rela-
tively more fragmented, whereas regulatory arrangements in
Venezuela tend to be relatively more concentrated.

Graphs 2 to 4 show aggregations of the index calculations ac-
cording to the three types of regulation (Economic, Technical, and
Social; see Table 3). The economic category includes all issues
concerning relations among telecommunication providers (i.e.,
interconnectivity, market definition and remedies, shared infra-
structure, and ex post regulation). Technical regulation includes all
issues related to standards and the distribution of limited resources
(i.e., the radio electric spectrum, numbers, technical standards and
infrastructure building). Finally, social regulation addresses re-
lations between providers and users (i.e., user rights, universal
service provision, service quality, and tariff and billing issues).

The most important element that can be seen in graphs 2, 3 and
4 is that there are many differences across the regulation types in
terms of how actors interact. The participation of regulators in
decision making is low in the four studied countries, whereas the
paring the distribution of decision-making power in regulatory
s Policy (2017), http://dx.doi.org/10.1016/j.jup.2017.04.002
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Graph 1. Aggregated indexes of telecommunication regulatory arrangements.

2 It is important to note that in 2015, Ecuador implemented a major reform of its
telecommunication sector and merged the various regulatory authorities into a
single regulator. Thus, it is possible that there is now less participation and more
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concentration of decision-making power is fairly low in all coun-
tries except Venezuela, which remains very concentrated.

The patterns encountered in technical regulation (see graph 3)
differ substantially from those seen in economic regulation (graph
2) and in the aggregated results (graph 1). First, Ecuador has a
higher degree of participation than the other countries. Peru, which
has a low concentration of regulatory influence in the economic
category, exhibits a high degree of concentration in the technical
category. The patterns of Colombia and Venezuela seen in this
graph are similar to those in the previous two graphs.

Regarding social regulation (graph 4), in all four countries, the
concentration of decision-making power is higher in this category
than in the other types of regulation. Additionally, participation of
regulatory actors in decision making is relatively low in social
regulation compared to the other regulation types. It is remarkable
that Venezuela presents a lower level of concentration compared
with the other types of regulation whereas Peru has a higher
participation score.

In sum, several trends can be found in the results presented
herein. First, participation in decision making is greater in eco-
nomic regulation and lower in technical regulation and especially
in social regulation. Second, the concentration of regulatory influ-
ence is larger in social regulation than in the other types of regu-
lation. Third, regarding country-specific trends, it possible to see
that Venezuela has a high concentration of decision-making power
in all types of regulationwhereas Colombia has a low concentration
of decision-making power in all types of regulation. The other two
countries show variations across different types of regulation and
no clear trends.

It is beyond the scope of this article to present a systematic
explanation of the variations found across countries and across
types of regulation. However, several potential explanations can be
offered based on certain country and regulation type
characteristics.

First, Venezuela's persistently high scores on the concentration
index, which represents the concentration of regulatory influence,
maybe explained by the recent tendency of that country to re-
centralize its administrative functions (Brewer-Carías, 2012).
Please cite this article in press as: Gonz�alez, C.I., Measuring and com
arrangements of the telecommunication sector in Latin America, Utilities
Thus, despite the fact that Venezuela is a federal country, it has
recently tended to arrange its functions in a rather concentrated
manner.

Colombia's low scores on the coordination index, which mea-
sures coordination in the decision-making process, could be related
to the country's persistent lack of coordination in the public sector
(Najar, 2002). This lack of coordination means that Colombia tends
to organize its decision-making power in a manner that requires
little interaction among actors.

Ecuador presented the highest scores on the coordination index,
indicating greater coordination in its regulatory decision-making
process. This result could be related to the fact that at the time of
coding, Ecuador had four different regulators with overlapping
functions, three of which have rather high influence scores2.

The fact that most countries received higher scores in social
regulation could be related to the political salience of this type of
regulation. Because social regulation can involve issues such as user
rights, tariffs, billing and universal service, it is plausible that this
type of regulation is more often concentrated in a single actor to
give that actor greater control over decision making in this area.
However, several of the countries studied in this paper also have
slightly higher participation scores, which can be explained by the
fact that ministries involved in this particular type of regulation
have relatively high influence scores (except in Venezuela).

6. Conclusions

Several conclusions can be extracted from this article. First, the
index results show that the distribution of decision-making power
in regulatory arrangements varies not only across countries but also
across regulation types, which makes this area a very interesting
and complex field of research.

The results of this paper also indicate that variations in the
concentration in decision making in Ecuador.

paring the distribution of decision-making power in regulatory
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Graph 3. Aggregated indexes of technical regulation.
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concentration of regulatory influence across countries and across
regulation types tend to be greater than variations in the level of
coordination in decision making. However, as I stated earlier, there
are significant variations in the coordination index (coordination)
in the areas of economic regulation anddto a lesser exten-
tdtechnical regulation.

Regarding the influence of regulatory actors in regulatory ar-
rangements, the main conclusion is that the most important actors
sharing decision-making power with the sector regulator are the
sector ministry and the general competition authority. In addition,
the supranational organization plays a very important role in
Colombia.

We have presented several initial considerations to explain the
differences across countries. However, further research and the
implementation of systematic comparative analyses are needed,
Please cite this article in press as: Gonz�alez, C.I., Measuring and com
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because the information presented in this paper is only descriptive
in nature.

Methodologically, this study has both potentialities and limita-
tions. Regarding conceptual potentialities, this paper presents a
solid ground for the evaluation and comparison of the distribution
of decision-making power in regulatory arrangements across
countries and policy sectors. Additionally, this paper can be viewed
as an attempt to explore factors thatmay form the bases of an initial
theoretical framework for explaining the elements that affect the
distribution of decision-making power in regulatory arrangements
at different levels of analysis.

Additionally, the introduced measure of the distribution of
decision-making power in regulatory arrangements presents
several potentialities. In particular, the actor influence index pre-
sents the possibility of assessing the relative importance of various
paring the distribution of decision-making power in regulatory
s Policy (2017), http://dx.doi.org/10.1016/j.jup.2017.04.002
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regulatory actors, which, for instance, allows an assessment of
whether the sector regulator is the most important organization in
market regulation, as has been implicitly assumed in regulatory and
liberalization research and is the norm in international doctrines.

This study also has clear limitations, the most important being
that it relies exclusively on measures of formal influence and
therefore says nothing about the actual function of the regulatory
arrangements. In particular, I cannot assess whether more informal
interaction occurs and whether actors without a large formal in-
fluencemay have an informal influence. Moreover, the propositions
that were emphasized to explore variations in the distribution of
decision-making power in regulatory arrangements remain un-
derdeveloped due to the fact that, to our knowledge, there are no
theories that concretely address this issue.

It must also be mentioned that the measurement presented
here, like any measurement, is not neutral but rather has certain
assumptions and biases, the most important of which is the
assumption that the main function of a government is to produce
regulation. This assumption fits the proposed idea of a regulatory
state, whose existence, scope and convenience may be questioned.

In addition to the academic conclusions that are outlined above,
this paper has several practical policy recommendations.

First, the fact that many actors are involved in the telecommu-
nication sector and can influence regulatory decisions means that
some level of regulatory coordination is essential to produce
coherent regulations.

If a country wants to achieve regulatory efficiency (OECD, 2002),
which refers to regulation that does not favor any interests, and to
Table-A
Economic regulation.

Colombia Inf Venezuela Inf Peru

Commission of
Regulation of
Technologies

0.42 National Commission
of Telecommunications

1.00 OSIP

Ministry of
Telecommunications

0.21 Vise presidency 0.00 Min
and

National Agency of
Spectrum

0.05 General competition
authority

0.04 Gen
Auth
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achieve the maximum benefit for both society and market opera-
tors, it is necessary that all actors that have the capacity to influence
regulation act in a manner that will attain such efficiency and not
merely generate individual benefits.

Second, our results suggest that the concentration of regulatory
influence tends to be higher in social and technical regulation. This
finding is important because these types of regulation relate to
factors that are normally of greater concern to users (e.g., tariff,
quality of service, billing) and to the current technology in the
sector.

Therefore, it seems that regulation related to user and tech-
nology issues is most likely to be undertaken by a single actor and
involve little coordination with other organizations. This finding is
relevant because the delegation of decisions to independent bodies
is, at least in theory, designed to avoid decisions based on non-
technical criteria. This practice suggests that these types of de-
cisions may be subject to political influence, which should be
avoided from a regulatory policy perspective.

Finally, the results of this paper suggest that different types of
regulation are structured differently, both in terms of the distri-
bution of decision-making power and the regulatory influence of
each actor. Accordingly, telecommunication regulatory policy may
need to treat the different types of regulation differently based on
their specific characteristics.

Annex 1. Influence index according to type of regulation
Inf Ecuador Inf

TEL 0.57 Commission of Regulation 0.37

istry of Transport
Telecommunications

0.55 Ministry of Telecommunications 0.00

eral Competition
ority INDECOP

0.00 Telecom secretary 0.29

(continued on next page)
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Table-A (continued )

Colombia Inf Venezuela Inf Peru Inf Ecuador Inf

General Competition
Authority (SIC)

0.25 ITU 0.06 Financial regulator 0.00 Superintendence of telecom 0.12

CAN 0.19 Subnational
Governments

0.00 Economy ministry 0.00 Competition Authority (SCPM) 0.25

CAATEL 0.09 Presidency 0.00 CAN 0.00 Fund of investment in
telecommunications

0.00

ITU 0.00 Ministry of sciences
and education

0.00 CAATEL 0.00 CAN 0.03

Local Government 0.00 Commission of
public tender

0.00 UIT 0.01 CAATEL 0.03

Local Judges 0.00 Supreme Justice Court 0.00 Defence Ministry 0.02 UIT 0.04
Fund of

telecommunications
0.00 fund of telecommunications

investigations
0.00 Peruvian Congress 0.02 Local Judges 0.03

Universal service Fund 0.00 Judges 0.02 Financial Regulation Board 0.06
Inspection organizations 0.02
Fund of telecommunication
investments FITEL

0.00

Table-B
Technical regulation.

Colombia Inf Venezuela Inf Peru Inf Ecuador Inf

Commission of Regulation
of Technologies

0.46 National Commission
of Telecommunications

1.00 OSIPTEL 0.02 Commission of Regulation 0.56

Ministry of
Telecommunications

0.29 Vise presidency 0.00 Ministry of Transport and
Telecommunications

0.96 Ministry of Telecommunications 0.00

National Agency of
Spectrum

0.09 General competition
authority

0.08 General Competition
Authority INDECOP

0.00 Telecom secretary 0.27

General Competition
Authority (SIC)

0.00 ITU 0.01 Financial regulator 0.00 Superintendence of telecom 0.16

CAN 0.01 Subnational Governments 0.00 Economy ministry 0.00 Competition Authority (SCPM) 0.00
CAATEL 0.01 Presidency 0.02 CAN 0.00 Fund of investment in

telecommunications
0.00

ITU 0.02 Ministry of sciences and
education

0.00 CAATEL 0.00 CAN 0.00

Local Government 0.08 Commission of public tender 0.02 UIT 0.08 CAATEL 0.00
Local Judges 0.08 Supreme Justice Court 0.00 Defence Ministry 0.10 UIT 0.00
Fund of

telecommunications
0.00 fund of telecommunications

investigations
0.00 Peruvian Congress 0.02 Local Judges 0.00

Universal service Fund 0.00 Judges 0.02 Financial Regulation Board 0.00
Inspection organizations 0.02
Fund of telecommunication
investments FITEL

0.00

Table-C
Social regulation.

Colombia Inf Venezuela Inf Peru Inf Ecuador Inf

Commission of Regulation
of Technologies

0.58 National Commission of
Telecommunications

0.80 OSIPTEL 0.55 Commission of Regulation 0.51

Ministry of Telecommunications 0.38 Vise presidency 0.13 Ministry of Transport and
Telecommunications

0.21 Ministry of Telecommunications 0.22

National Agency of Spectrum 0.00 General competition authority 0.01 General Competition Authority
INDECOP

0.00 Telecom secretary 0.18

General Competition Authority (SIC) 0.07 ITU 0.00 Financial regulator 0.00 Superintendence of telecom 0.10
CAN 0.02 Subnational Governments 0.02 Economy ministry 0.03 Competition Authority (SCPM) 0.07
CAATEL 0.02 Presidency 0.02 CAN 0.00 Fund of investment in

telecommunications
0.06

ITU 0.00 Ministry of sciences and education 0.04 CAATEL 0.00 CAN 0.00
Local Government 0.20 Commission of public tender 0.00 UIT 0.00 CAATEL 0.00
Local Judges 0.00 Supreme Justice Court 0.00 Defence Ministry 0.00 UIT 0.00
Fund of telecommunications 0.10 fund of telecommunications

investigations
0.03 Peruvian Congress 0.00 Local Judges 0.00

Universal service Fund 0.07 Judges 0.00 Financial Regulation Board 0.10
Inspection organizations 0.00
Fund of telecommunication
investments FITEL

0.04
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Annex 2. Equations Source Mathieu et al (2016)

Equation 1: Formula to calculate the Coordination Index (Int)

Int ¼
�Pd

i¼1ai
�
� a

max
h�Pd

i¼1ai
�
� a

i ¼
�Pd

i¼1ai
�
� a

aðd� 1Þ
Variable Description

Int Value of the Coordination Index
a Number of actors in the regulatory arrangement
d Number of decisions in the regulatory arrangement
ai Number of actors involved in the decision number i
Equation 2: Formula to calculate the actors influence of actor j
(Aj) in the regulatory arrangement (InfAj).

InfAj ¼
Pd

i¼1InfAjDi

max
hPd

i¼1InfAjDi
i ¼

Pd
i¼1InfAjDi

d

Variable Description

InfAj Influence of actor j (Aj) in the regulatory arrangement
InfAjDi Influence of actor j (Aj) in the decision i (Di)
d Number of decisions in the regulatory arrangement
Equation 3: Formula to calculate the concentration of decision
making index (C).

C ¼
Pa

j¼1

�
InfAðmaxÞ � InfAj

�

max
hPa

j¼1

�
InfAðmaxÞ � InfAj

�i ¼
Pa

j¼1

�
InfAðmaxÞ � InfAj

�

a� 1
Variable Description

C Value of the concentration of decision making index
InfAj Value of Aj's influence
InfA(max) Influence score of the most influential actor of the arrangement
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