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1. lNTRODUCTION
1.1. Objectives of the project and work package on market effectiveness
The effectiveness of market regulation work package is the next step in the REGUNET project, after the initial mapping of the energy and telecommunication sectors in the previous work package. During the course of this work package the original analytical framework—which saw the multilevel regulatory arrangement as the independent variable, and the effectiveness, coherence and strategic behaviour as equal dependent variables—was further amended (see figure 1). The regulatory arrangement was retained as an independent variable, but a clearer distinction was made between the combined actions or regulators at different governmental levels (macro regulatory arrangement), and the capacities and organizational design of the individual regulators (micro regulatory arrangement). Furthermore, while the three dependent variables were retained as well, the conclusion was reached that the effectiveness of market regulation could only fully be explored and explained when taking the coherence of the regulation and the strategic behaviour by regulatees into account. Therefore, regulatory effectiveness is no longer seen as just one of the three dependent variables, but also as the end result of all previous factors, exemplified in this new scheme of the analytical framework:
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Figure 1: Analytical framework
The current work package uses market effectiveness as a proxy for regulatory effectiveness and identifies three components of market effectiveness: a market structure component, a production component, and a consumption component. A fourth component is added, made up of confounding factors that can explain differences in the figures between countries and over time that have little to do with changes in the regulatory arrangement of a particular sector (see figure 2). This is designated as the confounding component. Each component groups a number of indicators, which differ by sector. The confounding component however has to do with the entire economy and the indicators of it are constant cross-sectors.  This is explained graphically in this manner:
Figure 2: Current work package indicators
The exact hypotheses for each of the indicators are explained in the parts specific to each sector, but overall we assume a beneficiary effect of a liberalized regulatory scheme on each of the indicators and test this hypothesis in a general way.
1.2. METHODOLOGY

During the first step of this work package timelines were constructed of the different countries  that identified key milestones in the regulatory evolution of the two sectors. First, relevant legislative changes were plotted. Second, the liberalization process was looked at, which did not necessarily coincide with the legislative change. Third, changes in the overall regulatory arrangement and changes in the tasks and competences of the sector regulation were identified. These timelines have been constructed primarily from the Belgian viewpoint, so the most detailed information is only available for this country. More general information was gathered with regards to the other countries, but data on these case studies will increase when the foreign partners become further involved, which is foreseen for the end of this year. The timelines for the different countries can be found in ANNEX 1.
In a second step, relevant indicators were identified for each of the components, using various sources and previous research projects revolving around market effectiveness and regulatory effectiveness. Several interviews were also conducted to assess whether the chosen indicators were indeed relevant. The indicators themselves were gathered from international databases, both specific to the sectors and general ones. The general databases used were The Eurostat database, the OECD database and the EUKLEMS database. When necessary, yearly reports by the sector regulators were looked into for additional information. If no data could be obtained for indicators, they were consequently dropped. All indicators and the data obtained can be found in ANNEX 2 (with color schemes to indicate the origin of the data).
After the collection of data on indicators, a method of analysis was sought, primarily using literature on statistical analysis. Both basic and more complex statistical analysis methods were looked at to see if a time series analysis was feasible. In addition, interviews were conducted to discuss possible methods. In the end, the conclusion was reached that a two-step method of analysis would be most clear: an inductive and a deductive approach. The inductive approach plots the data from the different indicators on a graph, and tries to explain changes in patterns given these milestones. This is done through an intuitive process. The deductive approach is statistical in nature, but is more limited; the correlation coefficient in a bivariate correlation is tested, studying the correlation of an indicator with the regulatory restrictiveness index as put forward by the OECD database. This gives a good idea of the correlation between the two, but does not indicate causality. For proving causality more refined multivariate analysistechniques are necessary. Together with the inductive approach, however, a model has been constructed that provides some explanatory value.
The deductive approach does not tie the current work package with the previous one, identification of the regulatory arrangement. In other words, we cannot statistically compare changes in the regulatory environment to changes in market effectiveness. We don’t have enough relevant data over time to link these changes with market trends. The inductive approach does go deeper into this relation and we have been working out a theoretical framework that should make it possible to construct a regulatory arrangement index, much like the regulatory restrictiveness index used by the OECD. If such a regulatory arrangement index can be constructed fully, it can consequently be used in statistical tests, which would then enable a full deductive analysis. This theoretical framework is a work in progress, but we have been able to construct basic indices, which we will work out over the course of the project. This can be a very important addition to the current tools available to analyze markets in general, and market liberalization in particular. The theoretical framework as it has been constructed so far can be found in ANNEX 3.
1.3. NETWORK INDUSTRIES
In the previous work package, an important conclusion that came up was that the energy sector and the telecommunication sector proved to be regulated differently, though both are network industries that were traditionally of great strategic interest to governments. When studying the markets of both sectors, it was immediately clear that a similar conclusion could be reached here: though both network industries, the exact structure of the two sectors differed greatly. In the last part of the introduction we take a look at the structures of the two sectors to be able to differentiate them as clearly as possible.

1.3.1. The energy sector
The energy sector is composed of the electricity sector on the one hand and the gas sector on the other hand. We have opted in the previous work package to analyze these two sectors together, as both are governed by the same regulation and the same actors are responsible for the regulatory framework. But in economic terms, these sectors offer different products, be it substitutions of each other. This is exemplified in the fact that a different network is necessary as a mode of transportation for both. However, numerous similarities remain nonetheless. 

The electricity sector can be divided into four distinct submarkets: production, transmission, distribution and supply. These submarkets have proved to be important in regulation as well; production and supply are considered liberalized or to-be-liberalized markets in Europe, while transmission and distribution are deemed regulated markets. Additionally, European Union legislation has made considerable efforts to unbundle the submarkets, making sure that no company would vertically integrate all of them, and thus be able to cross-subsidize to inhibit competition in the liberalized markets. The upcoming Third Package is expected to further these efforts, eliminating as much as possible the possibility of cross-subsidization. 
The gas market is likewise split into four distinct submarkets: production/import (import doubles for production in those countries where there is no natural production of gas), transport/storage (storage falls under transport because storage is incorporated in the transport network), distribution, and supply. Again, as with the electricity market, production/import and supply are considered liberalized or to be liberalized, while transport/storage and distribution are regulated markets.

As explained in the previous report, the distinction between transmission and distribution in electricity is much clearer than the distinction between transport and distribution in gas.  This can have consequences for the regulation of both submarkets if different organizations or different levels of government (as is the case in Belgium) are responsible for the regulation. Additionally, unbundling may therefore prove to be more difficult in the gas market than in the electricity market. In first place however, unbundling efforts focus on the unbundling of production and supply with transmission and distribution. Unbundling of transmission and distribution is less of a priority.
The cost structures of the electricity and gas sectors reveal that both are considered industrial branches (see table 1): goods are purchased and then resold after increasing their value in some way. This is in stark opposition to the telecommunication sector, as we will see later on, which resembles much more a services industry. As the cost structures in the table hereafter show, there are also differences between energy and gas. We base our analysis on the cost structures computed in 2000, but we assume the results can at least partially be extrapolated to the current situation. The depreciations in electricity are a lot lower than those in gas, and with the recent full depreciation of the nuclear power plants, lowering the percentage in electricity even further, this difference could have only become larger.
Given the differences in the two main submarkets, we have opted to try and provide numbers for electricity and gas separately, when possible. However, in many occasions we have only been able to find aggregate information on energy, sometimes combined with the water sector.

	Cost structure of 2000 in percentages



	
	Electricity
	Gas
	Telecommunication

	Purchase goods (including imports)
	14%
	7%
	7%

	Purchase services (including imports)
	11%
	20%
	41%%

	Purchase energy (including imports)
	21%
	1%
	2%

	Indirect taxes
	1%
	1%
	0%

	Labour costs
	18%
	13%
	23%

	Depreciations
	16%
	30%
	12%

	Net exploitation result
	19%
	28%
	15%


Table 1: Cost structures electricity/gas/telecommunication
Source: Belgian Federal Planning Bureau

1.3.2. The telecommunication sector
The telecommunications sector entails several markets whose limits and frontiers are flexible, changing over time. Before entering into the details of the telecommunications submarkets, it seems necessary to first delineate those markets on which the telecommunications regulation applies. 

The first basic distinction opposes regulated markets to non-regulated markets. While the former are dealt with by the telecommunications regulation, the latter must be handled by general competition law. The framework Directive allows the Commission to adopt a recommendation on relevant markets, identifying those products and service markets that may justify the imposition of regulatory obligations. A first recommendation was adopted in 2003
 and reviewed in 2007
, reducing the number of regulated markets from 18 to 7. This move has been justified by the development of competition on the markets that were taken off the list. As economic regulation aims at creating competition, a market judged as having developed competitive enough does not need to be regulated anymore. The tools of general competition law are therefore supposed to be more adapted. If a market is not on the list of relevant markets, it is still possible to regulate it if it passes the so-called three criteria test. This is the case when the considered market entails high- or non-transitory entry barriers, does not tend towards effective competition, and its market failures could not be corrected by competition law.
The list of relevant markets elaborated by the Commission does not just delineate telecommunications regulation from competition law. It provides at the same time a typology of the different submarkets. The original list entailed 18 markets distinguished according to the type of customer (residential versus business), the level of the service (supply versus wholesale), the type of content (national calls, international calls, broadband, broadcast), the type of network (mobile network, public telephone network, leased lines). The new list is much shorter; many markets have been withdrawn, and a few have merged. The overall rationale of the list review was to focus regulation on the wholesale level, which is considered as the key for an effective liberalization at the supply level. The new list entails therefore one supply market (access to the public telephone network at a fixed location) and six wholesale markets. 

The work package on market effectiveness has not, however, followed the submarket typology of the Commission. The rationale of the Commission's approach lies in the main target of the regulation: the development of competition. In addition, it relies on competition law to regulate those markets that won't be regulated by telecommunications regulations. These submarkets make sense from a regulator's point of view. This work package takes the end-user perspective, for which there are basically three relevant markets: fixed telephony, mobile telephony, and broadband (Internet). In addition, the latter classification corresponds to the vast majority of databases on telecommunications and, consequently, of the majority of studies on telecommunications markets. 
2. THE ENERGY SECTOR
2.1. INDEPENDENT VARIABLES
2.1.1. Timelines
2.1.1.1. The liberalization process
The liberalization of the energy sector in Belgium began on the Federal level in 1999, when in June supply through the transmission network was liberalized for those companies which used more than 100GWh of electricity and more than 25 million cubic meters of gas per year
. At the same time, production of electricity was liberalized and legally unbundled from the transmission and distribution networks to avoid cross-subsidizations. In January 2001, supply through the transmission network had been liberalized for companies that used more than 20GWh of electricity and more than 5 million cubic meters of gas per year. In July of the same year, green stream electricity was liberalized as well. The next step in liberalization for companies that are supplied electricity through the transmission network, occurred in January 2003, when all companies using more than 10GWh of electricity per year could freely choose their supplier. The last year of Federal liberalization was in 2004, when in July of that year all companies supplied electricity or gas through the transmission/transport network were free to choose their supplier
. The 2004 deadline was originally intended for electricity, but not for gas. For the latter sector, the liberalization plans were accelerated on several occasions. Originally, full liberalization would only be achieved in 2010. A first acceleration foresaw a fully liberalized supply in 2006. Finally, the 2004 deadline was introduced. The reason for these accelerations can primarily be found in efforts by the Belgian government and sector regulators to keep up with liberalization efforts in other countries.

The Federal level could only liberalize production and supply through the transmission network, not supply through the distribution network, which is the responsibility of the Regions. Nevertheless, the Regions as well were bound by European Directives to liberalize supply.  The Flemish Region took the forefront, already establishing a first group of consumers who could freely choose their supplier as early as January 2002 for electricity; it concerned all consumers that used more than 1 GWh of electricity per year. In January 2003 a second group of consumers would be included, those that had a coupling capacity of more than 56 kVA. In July of the same year, all Flemish consumers could freely choose their electricity provider.  For gas, a simpler timeline was used: in January 2003, all consumers that used more than one million cubic meters of gas per year could choose their supplier, in July of the same year all Flemish residents could. It is important to note that for both electricity and gas, the last category consisted of about 99% of all residents in Flanders. However, this does not correlate to the percentage of electricity and gas consumed by this last category, which is of course lower. Nevertheless, it is important to note that most inhabitants in Flanders have only been directly effected by liberalization during the last round.

Both the Walloon and the French Region opted for a similar gradual approach, but over a longer period of time. The timelines used are the same in both Regions, so we will list them together. In July 2004, all non-residential consumers were liberalized, without a specific cut-off point in terms of consumption. Lastly, in January 2007, residential consumption was liberalized. For gas, July 2004 was the liberalization point for all professional consumers, while in January 2007 all residential consumers could choose their supplier. As in the Flemish Region, the last phase of liberalization impacted the largest part of the population, about 99%.
2.1.1.2. The regulatory arrangement
The current make-up of the regulatory arrangement in Belgium has already been described in the previous report, but a short summary can be given again. Four sector regulators are present in Belgium, one on the Federal level, and three in the Regions. The sector regulator on the Federal level is the CREG, established in January 2000. Its tasks and competences have been amended on numerous occasions throughout the years, but the overall structure of the organization has remained unchanged. It is not the purpose of this work package to list all changes in the tasks and competences over time, especially since they have occurred continuously. In general however, the competences of the CREG have been diminished by changing the right of initiative to make proposals during certain procedures to merely a task of advice, be it a strong advice which is normally followed. We list two notable changes. In 2005 the CREG did no longer have the right to make prospective studies, which was at that point in time given to the Federal DG Energy. Instead, the CREG was tasked to advice in this procedure. In 2008, important clarifications were made in the legislation concerning the monitoring capabilities of the CREG, including the reintroduction of some clauses that were eliminated in 2007. Although it appears the original competences by the CREG were not enlarged as such, they were clarified after it became clear that there were some disputes regarding the delineation of the exact competences. The clarifications mostly revolved around the capacities of the CREG to monitor the general energy market, including the already liberalized submarkets: production and, especially, supply.

Apart from the sectoral regulator on the Federal level, the overall regulatory arrangement has not changed dramatically over time, at least since 2000, when the CREG was established and the Copernicus reform introduced a new structure to the Federal administrations. Additionally, there has been a change in the structure and competences of the Belgian Competition Authority in 2006, which did effect the energy sector. The competences of the Belgian Competition Authority were enlarged, and more means were given to the organization as well. The link between the organization and the CREG that existed was severed, however, when a protocol was removed and confidential information could no longer be exchanged between the two organizations. 

The Flemish Region’s sector regulator is the VREG, which was established in December 2001 and became operational in 2002. Upon establishment, the VREG was already a separate institution with legal personality, but its current form is an independent regulatory agency, changed by Decree in 2004. This meant that in addition to the legal status, the governance structure also changed. The VREG became operational in 2006. It would take us too long to list the changes in tasks and competences of the VREG, especially because of the major overhaul of the structure prior to 2004. Since 2004, however, there has been an increase in the sanctioning capabilities of the VREG by a change in the Electricity Decree in 2006. 

The regulatory environment in the Flemish Region has changed considerably since its conception in 2001. Especially in 2006, the BBB-reforms resulted in a complete overhaul of the administrative structure in Belgium. The operationalization of the new structure of the VREG in the same year is not a coincidence in this regard. Apart from the creation of the Flemish DG Nature, Environment and Energy, the Flemish Energy Agency was created as well, which has certain sanctioning powers denoted in the Electricity Decree. 

The Walloon sector regulator is called the CWaPE, and the Brussels sector regulator is called Brugel. Both are independent sector regulators, but we have not mapped their structure and tasks and competences in detail. This is also the case for the regulatory arrangement in the two Regions. We can already state that there are definitely differences between the VREG and CWaPE on the one hand and Brugel on the other hand. The latter organization is a lot smaller than the other two, and does not possess the same competences or a similar structure. 

The structure, tasks and competences of the VREG and the CWaPE seem to lie closer to each other, which does not mean they are the same; they each have their particular traits. The Walloon regulator, for example, has a President and four Directors, each responsible for a Directorate in the organization. Together, they make up the Management Board. It also has legal personality. This places the organization a lot closer to the VREG then to the CREG, not in the least because of the absence of a General Council. Of course, the VREG consists of both a Government Board and a Management Board, while the CWaPE seems to function solely with a Management Board. All members of the CWaPE are appointed by the government, and the financial autonomy and autonomy with regards to personnel seems to be very comparable to the autonomy of the VREG. The CWaPE has four Directorates or committees: the technical committee gas and electricity, the social-economic committee, the committee to promote renewable energy, and the legal and services committee. 
A notable divergence between the organizational structures of the VREG and the CWaPE is the existence of government representatives (in Dutch: regeringscommissarissen) in the Management Board. The VREG would originally also have had government representatives in its Management Board before the BBB reforms, but we have seen no indication that this was in fact the case. The original BBB reform envisioned the abolition of such government representatives, in line with its general philosophy of ex post steering for independent agencies. In the end however, the requirement was included again. To this date, the VREG does not have government representatives in its Government or Management Board however.

 As far as the evolution of tasks and competences of the CWaPE is concerned, they have been augmented over the years, with both clearer and broader responsibilities,. This is much like the evolution that could be observed with the VREG. Though our research in the Walloon Region is limited, there are indications that the tasks of the CWaPE are very similar to those of the VREG, at least after the full legal liberalization of the electricity and gas sectors.
2.1.2. Basic information on liberalization and regulatory arrangement in other countries
2.1.2.1. Ireland
The market for production of electricity in Ireland was opened to competition in February 2000, which is also when the first group of large consumers could freely choose their supplier, as well as consumers of green stream energy. In February 2004 the market opened up to all professional consumers. The last liberalization phase took place in February 2005, when all consumers were eligible to choose their own supplier.

For the gas market, early liberalization efforts started in 2001/2002, but these numbers were not significant in either number or volume. The opening for industrial and commercial users in July 2004 is hence seen as the first true step of liberalization. Residential consumers, however, had to wait until July 2007 before they were eligible to choose their supplier. Originally, it was intended that the market would be fully opened in October 2005, but the process was delayed for two years.
The main energy sector regulator in Ireland is the Commission for Energy Regulation (CER), established in 1999 as the Commission for Electricity Regulation. Its competences were expanded over time, notably in 2002 when it changed its name to its current form, also becoming the sector regulator for gas. A second expansion occurred in 2005 due to important legislative changes, and most recently there was a third expansion in 2007 when the Single Electricity Market was introduced between the Republic of Ireland and Northern Ireland. 
The current structure of the CER consists of a Chairman, two Commissioners, and five Directors: a Director for the electricity sector and supply, one for electricity markets, one far gas, one for safety, environment and consumer affairs, and a Director of general operations. The tasks and responsibilities of the CER seem to be very close to those of the CREG: responsibility over licenses, responsibility over tariffs, monitoring of the market concerning relevant legislation, and advice to the Minister. In the task package, the need to protect the interests of final consumers, especially the weaker consumers, seems to be more pronounced than we were able to observe in Belgium. This, however, does not mean that in Belgium this need is not recognized by the different sector regulators.
The overall regulatory arrangement in which the CER operates seems not to have changed considerably from its conception until 2007, when the Single Electricity Market was introduced. The organization reports to the Minister for Telecommunication, Energy and Natural Resources, which seems to have been the only main other player in the overall regulation of the energy sector on the national level, again until 2007. With the introduction of the SEM, the Northern Ireland Regulator (NIAUR) has also become involved with the electricity market, and both the CER and the NIAUR work under the auspices of the Single Electricity Market Committee.

2.1.3.2. The Netherlands
Production of electricity in the Netherlands was liberalized as early as 1989, following the Electricity Law 1989. The liberalization of supply of electricity only started in July of 2001, however, when  the green stream market was established. The liberalization process took the same form as in Belgium, with a gradual process ending with a full liberalization of the electricity market for all big consumers in January 2002, and a full liberalization of all consumers in July 2004. For gas, the same timetable as electricity was applied in the liberalization process. It is important to note that all important regulation in the Netherlands concerning the energy market occurs on the national level. However, a difference is still made between the different submarkets, including a differentiation between transmission and distribution, which are both considered regulated markets. An unbundling of the networks was necessary and was finalized in January 2008 when the operators of the networks had to unbundle their transmission network, with one transmission system operator for the entire country becoming responsible for it.
The Netherlands is the only country in our case studies that do not have an independent regulator for the energy sector. Instead, the Dutch Energy Chamber (Energiekamer) is part of the Dutch Competition Authority. It does have a structure of its own, though, consisting of a Direction Board, four clusters each working around a certain theme (consumer market, trade and transport electricity, distribution, and trade and transport gas), and two staff services (information management and investigation). The Energy Chamber was established in 1998, and received increased competences in 2000. In 2004, the monitoring capabilities of the Energy Chamber were expanded as well. It seems that the Energy Chamber has full competences concerning the energy sector, including competences associated with the Competition Authority in Belgium. This means that all matters related to the energy sector are handled by the Energy Chamber, and the NMa (the Dutch Competition Authority) does not handle cartel or abuse of dominant position cases involving the energy sector in a different chamber. However, some more research on this is still necessary.
The tasks and competences of the Energy Chamber seem to be in line with the competences of the CREG: responsibilities over individual licenses, responsibilities over tariffs, monitoring of the market concerning relevant legislation, and advice to the Minister. As part of the Dutch Competition Authority, we already stated that it is more involved in upholding competition rules, but the CREG does have some responsibilities in this regard as well. The Energy Chamber has a separate staff to conduct investigations, which the CREG at this point in time does not have. Since the CREG received additional capabilities concerning investigations, it is possible that additional staff will be attracted to fill in this function. 

The overall regulatory arrangement of the Dutch energy sector has not been mapped at this point in time, since we were mostly focusing on the main sector regulatory. The Minister responsible for energy is in any case the Minister for Economic Affairs. At a first glance, these seem to be the two organizations mainly responsible for the Dutch energy sector. 
2.1.2.3. Switzerland
Switzerland is still a highly regulated market for both the electricity and the gas sectors, with virtually no consumer choice regarding supply in either sector. This does not mean that there are not multiple supply companies--there are many--but it does mean that it is not possible to speak of a liberalized market. For electricity, a first liberalization round meant that consumers that use more than 100.000 kWh per year are free to chose their supplier. This happened in 2008. Full liberalization of supply is at this point in time expected in 2014, and in the same year all current owners of the transmission system network will also be required to transfer ownership to a national network company, Swissgrid. 2014 is not a fixed date, however, since the legislative text is subject to a referendum. The earliest liberalization efforts for electricity have already been subject to a rejection of the voters;  in 1995, an initial draft that would have introduced a market earlier was rejected in 2002. 
As far as the gas sector is concerned, we have found no indications that the Swiss government is actively pursuing liberalization here, though it is closely monitoring the European gas market liberalization effects and the consequences of it for the gas agreements with Switzerland. The lowering of the sub- index in entry regulation for gas may have been influenced by third party access regulation for low-pressure networks, but these are all agreements under private law. If market liberalization occurs, it will be on the basis of the Swiss Federal Cartels Act, as was the case with electricity.

Until January 2008, one could not really speak of liberalization attempts in the Swiss energy sector, and hence there did not seem to be a need for an independent sector regulator. The tasks associated with such a sector regulator were instead handled by the Swiss Federal Office of Energy (SFOE), which is part of the Federal Department of the Environment, Transport, Energy and Telecommunication (DETEC). Today, the SFOE still has responsibilities over the energy sector, and is still solely responsible for the gas market, at least on the Federal level. Since January 2008, however, a Federal Electricity Commission (Elcom) has been established as an independent regulator to aid in the liberalization of the electricity market. It is, thus, fairly new and only responsible for the electricity market; hence the tasks and responsibilities of Elcom are not as elaborate as we have observed in the other countries. It does have the responsibility to monitor tariffs of non-liberalized markets and prices of the already liberalized ones, and it also has wider monitoring capabilities concerning the electricity market. However, it does not set the tariffs, but checks them, and does not seem to have legal advisory powers towards the relevant Federal Minister, or have any competences regarding licenses. Since the move towards liberalization of the electricity sector is so recent, it is possible that these tasks will be awarded to Elcom at a later date. 
The structure of Elcom is extremely simple, since it only consists of seven members, appointed by the Federal Council. It is aided by an Administrative Secretariat and a Technical Secretariat, and the latter has a link to the Swiss Federal Office of Energy. Elcom itself, however, is fully independent from the SFOE.

The regulatory arrangement in Switzerland has not been mapped fully. Though it is a Federation, we have only taken a look so far at the Federal level itself, not the lower levels. It does seem that the only independent sector regulator is located at the Federal level, this being Elcom. The two other main players in the energy sector are the SFOE, part of the central administration, and the Swiss Minister for Energy. Since liberalization efforts for the energy sector in Switzerland are so recent, we expect changes in this regulatory arrangement during the next couple of years, with additional competences being awarded to Elcom.

2.1.3. Indices
2.1.3.1. OECD ETCR index
The OECD regulatory ETCR index will be used as a quantified version of the liberalization variable, both for the energy part and for the telecommunication part. The complete index, as published by the OECD, summarizes regulatory provisions in seven sectors--including telecoms, electricity, and gas--over the past three decades. It measures differences in the regulation effecting competitive pressures in non-manufacturing sectors in OECD countries. The energy and telecommunications sectors were formerly under a monopolistic regime.  Over time, technological advances, the evolution of governance and regulatory techniques, as well as increasing international exposure have made liberalization and privatization increasingly possible in these sectors. The ETCR indicators endeavour to capture these developments. The ETCR indicators have been estimated in a long-time series and are therefore well suited for time-series analysis. 
Specifically for energy, there are separate indices for gas and electricity (see table 2, graph 1). The electricity index consists of three sub-indices: entry, public ownership, and vertical integration. For gas, a fourth sub-index, market structure, is also included. The index is on a scale ranging from 0 (extreme case of liberalization and privatization) to 6 (extreme case of monopoly and public ownership). The next figure shows the numbers for gas and electricity separate, and the aggregate index for energy:

	OECD ECTR indicator table for energy

	
	Belgium
	Ireland
	Netherlands
	Switzerland

	
	El
	G
	En
	El
	G
	En
	El
	G
	En
	El
	G
	En

	1990
	4.2
	4.7
	4.4
	6.0
	6.0
	6.0
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1991
	4.2
	4.7
	4.4
	6.0
	6.0
	6.0
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1992
	4.2
	4.7
	4.4
	6.0
	6.0
	6.0
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1993
	4.2
	4.7
	4.4
	5.5
	6.0
	5.8
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1994
	4.2
	4.5
	4.3
	5.5
	6.0
	5.8
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1995
	4.2
	4.2
	4.2
	5.5
	5.4
	5.4
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1996
	4.2
	4.2
	4.2
	5.5
	5.4
	5.4
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1997
	4.2
	4.2
	4.2
	5.5
	5.4
	5.4
	5.5
	5.0
	5.2
	5.5
	4.1
	4.8

	1998
	4.2
	4.2
	4.2
	5.5
	5.4
	5.4
	5.5
	5.0
	5.2
	5.5
	4.5
	5.0

	1999
	4.2
	4.2
	4.2
	5.5
	5.4
	5.4
	2.6
	4.7
	3.7
	5.5
	4.5
	5.0

	2000
	2.8
	3.7
	3.2
	4.3
	5.4
	4.8
	2.6
	4.0
	3.3
	5.5
	4.5
	5.0

	2001
	1.8
	3.5
	2.6
	3.3
	5.4
	4.3
	2.6
	4.0
	3.3
	5.5
	4.3
	4.9

	2002
	1.8
	3.2
	2.5
	3.3
	4.6
	3.9
	2.5
	3.9
	3.2
	5.5
	4.3
	4.9

	2003
	1.8
	2.7
	2.2
	3.3
	4.1
	3.7
	2.5
	3.9
	3.2
	5.5
	4.3
	4.9

	2004
	1.8
	2.7
	2.2
	3.3
	4.1
	3.7
	2.0
	3.7
	2.9
	5.2
	4.3
	4.7

	2005
	1.8
	2.4
	2.1
	3.2
	4.1
	3.6
	2.0
	3.5
	2.7
	5.2
	3.5
	4.3

	2006
	1.8
	2.4
	2.1
	3.2
	4.1
	3.6
	2.0
	3.5
	2.7
	5.2
	3.5
	4.3

	2007
	1.7
	2.4
	2.0
	2.5
	4.0
	3.2
	2.0
	3.2
	2.6
	4.2
	3.2
	3.7


Table 2 : Regulatory restrictiveness index energy
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Graph 1: ECTR indicators energy

The data clearly shows that the four countries have all been liberalizing both the electricity and the gas markets in the past years, a conclusion we have already drawn when discussing the liberalization efforts and the changes in regulatory arrangement. Though all countries have evolved in generally the same way, the pace has been different. Notably Switzerland has been very reluctant to switch to a more liberalized market and the figures show clearly that, until today, it lags behind the other countries. 
The other three countries have followed a more similar progression. Belgium was the most liberalized in 1990 and holds this position in 2007 as well. Ireland started out as the least liberalized, but passed Switzerland and is now third. The Netherlands started out in second position, and is again right behind Belgium in 2007. Belgium shows a lower curve because of the historical private ownership of the incumbent. The cut-off points--where a drastic decline in the graphs can be observed--also occured around the same period for all three countries, a fact that can possibly be explained by European Union efforts in the First Energy Package. In the Netherlands especially a drastic change can be seen between 1998 and 1999, bringing the curve temporarily under the Belgian one, only to again cross it in 2000. This indicates that the Netherlands have been faster in their implementation efforts, but that both the Netherlands and Belgium have taken measures to increase the liberalization of the market from their original starting positions. The least liberalized European Union country is Ireland: both electricity and gas companies remain largely publicly owned, which has a drastic influence on the figures for the index.
2.1.3.2. Regunet regulatory arrangement indices
Taking the theoretical background we have developed in ANNEX 3, it is not possible to compose any of the different regulatory arrangement indices we built over a longer period of time. However, it is possible to compose the indices for the current situation. The input for the indices is provided by the procedures analyzed in the previous work package. We will sketch the situation for the Federal level here, and differentiate between electricity and gas regulation.

Some procedures are not taken into account because they cannot be considered as regulation, but rather as policy advice. An example is the procedure to give advice on a mechanism to exchange electricity blocks. Whenever energy companies are involved, they are counted as one; differentiation is made between suppliers, producers, transmission or distribution network companies. If the company is not consulted, but simply requests an action, it is not counted as being involved.

(P1) Accept tariffs. This is a procedure for both the electricity and gas sectors. Four actors are involved, and the CREG is the central decider.

(P2) Provide advice on licenses. This procedure covers the electricity and gas sectors as well. Four actors are involved for the electricity sector, five for the gas sector. In the electricity sector, three new actors are involved. In the gas sector, four new actors are involved. The CREG has an advisory role.

(P3) Start up of new production facilities. This procedure only pertains to electricity. It involved five actors, one of which is new. The CREG proposes the license.

(P4) Reinforcement of the transmission/transport network. The procedure covers both the electricity and gas sectors. The same actors are involved as with the start-up of new production facilities for electricity. The CREG proposes the reinforcement.

(P5): Domain concessions for offshore licenses. Again this covers only the electricity sector. Five actors are involved. In actuality, there are more actors which are consulted, but they are taken together as one group. If we would include all these actors, it would skew the indices considerably, while they are only involved in this procedure, and their importance in the overall regulatory arrangement is rather limited. The CREG has an advisory capacity in this procedure.

(P6)  Development plan. Only the electricity sector is impacted by this. Five actors are involved, of which one of them is new, compared to the procedures we discussed above. The CREG had an advisory capacity.

(P7) Acceptance of costs due to universal service obligations. Only two actors are actually involved in this, and the CREG is the central decider. We note that the figure in the previous work package included more actors, but this was an indication of the overall procedure which included the imposition of universal service obligations by both the Federal and Regional levels. The procedure for acceptance of costs is far more limited.

(P8) Imposition of universal service obligations. This procedure covers both the electricity and gas sectors. If we only consider the Federal level, three actors are involved, none of which is new, compared to the other procedures. The CREG has an advisory capacity.

(P9)  Setting of maximum and social prices. Both the electricity and gas sectors are impacted by this. Four actors are involved. The CREG drafts the tariffs.

(P10) Technical regulation. The technical regulation is set for both the electricity and gas sectors. Six actors are involved, one of which is new. The CREG drafts the technical regulation.

(P11) Application of competition law. Both the electricity and gas sectors are involved. Five actors make up the regulatory framework of the procedure, but there are no actors not already mentioned before. The CREG can report to the Minister and the Competition Council, but has no further competences.

Proliferation index

Electricity regulation is impacted by eleven actors in total if we only take the procedures on the Federal level into account. The proliferation index is therefore 1 – (1/11) =  0.909. This indicates that many actors are involved in electricity regulation.

Gas regulation is impacted by ten actors in total. The proliferation index is therefore 1 – (1/10) = 0.9. This is slightly less then the proliferation index for electricity, but still indicates that many actors are involved on the Federal level.

Specialization index
The specialization index denotes to what extent actors are specialized in one procedure or, on the contrary, if they play a role in all procedures or tasks.
	Number of actors per procedure for electricity

	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11

	4
	4
	5
	5
	5
	6
	2
	3
	4
	6
	5


	Number of actor per procedure for gas

	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8

	4
	5
	5
	2
	3
	4
	6
	5


The minimum number for the specialization index for electricity is 11, the maximum number is 11*11 = 121. When we add the number of actors involved per procedure we get 11 < 49 < 121, or 0 < 38 < 110. If we want to rescale this to a number between 0 and 1, we get  0 < 0.345 < 1. This the inverse  of the specialization index, so the actual specialization index is 1 – 0.345 = 0.665. This already gives us a more nuanced view than the proliferation index: it indicates that there is already a significant level of specialization in the electricity sector. This means that many actors are involved, but their involvement is rather specific in one or a few tasks/procedures. 
The minimum number for the specialization index for gas is 8, the maximum number is 9*10 = 80. When we add the number of actors involved per procedure we get 8 < 34 < 80, or 0 < 26 < 71. If we want to rescale this to a number between 0 and 1, we get 0 < 0.366 < 1. This is the inverse specialization index, so the actual index is 1 – 0.366 = 0.634. This indicates a slightly lower level of specialization in the gas sector than in the electricity sector.

Actor centrality index
	Involvement of CREG in the electricity sector

	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11

	1
	0.5
	0.75
	0.75
	0.25
	0.5
	1
	0.5
	0.75
	0.75
	0.25


	Involvement of CREG in the gas sector

	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8

	1
	0.5
	0.75
	1
	0.5
	0.75
	0.75
	0.25


We will limit ourselves here to the actor’s centrality index for the CREG, and this for the electricity and gas sectors. The tables above indicate the relative importance of the CREG per procedure, depending on whether it is a central decider, makes proposals, gives advice, or is consulted. Since the procedures involve regulation of the energy sector, and the CREG is the Federal energy regulator, there are no procedures where the CREG is not involved as an actor.

For the electricity sector, the actor’s centrality index of the CREG is 7 /11 = 0.636. For the gas sector, the actor’s centrality index of the CREG is 5.5 / 8 = 0.688. This result is relatively high for an organization. This indicates that the CREG may be the primary actor on the Federal level, but that there are other actors which have a significant impact on both the electricity and gas sectors.

2.2. DEPENDENT VARIABLES: MARKET EFFECTIVENESS
2.2.1. Inductive analysis of Belgium
An inductive analysis allows us to compare important changes in gathered data with the timelines we have constructed earlier. Since the Belgian case study is the most elaborate, we will do this most extensively for Belgium. However, we will also put all countries together and do a basic comparison between them in the second part of the inductive analysis.
2.2.1.1. Market indicators
Market indicators give us an insight on the state of competition within a certain sector; if multiple competitors exist, it is more likely that the sector will have competitive prices, and strive for the highest possible quality for the consumers. Besides the number of companies, the market shares are relevant: if one or a limited amount of companies have a very large market share, they can still be considered price setters. As a proxy, we use the market share of the biggest company. Since both transmission/transport and distribution companies are regulated territorial monopolies, neither their number nor their market shares matter. It is only relevant for production and supply. In this report, we have constructed the number of companies that supply electricity and gas.
For production, we take a look at the Belgian situation in electricity, since there is no gas production. Concerning supply, we did not compile data at the Federal level, but only at the Flemish Regional one. We chose Flanders because it has known the longest period of liberalization, and therefore represents the most interesting case.
In general, we would expect that after liberalization, the number of companies on the market increases significantly, and the market share of the biggest company likewise decreases. The height of the decrease is debatable, after all a competitive market can result in high market shares for one player, but we would nevertheless expect a drop of 20 or 30 per cent over time.
Market share of biggest electricity producer
There are three main categories of electricity producers in Belgium: historical producers, decentralized producers, and self-sustaining production.  This may create the impression that there is a wide diversity of production companies in Belgium, but this would be a false assumption. De facto, the historical producers always have been responsible for over 95% of all production of electricity in Belgium. It is therefore most relevant to observe the evolution of the market share of the biggest producer. The evolution of the two historical producers, Electrabel and SPE, will further be explained in the text.
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Graph 2: Market share biggest electricity producer Belgium

As we can observe, the 100% market share of the original monopolist Electrabel, a private company, dropped in 1999, the first year of liberalization (see graph 2). However, the market was still almost completely in the hands of the incumbent, accompanied by a minor market share of SPE, a publicly owned company. Further more, both Electrabel and SPE were joined in a cooperative called CPTE, which severely diminished any real competition between both. This situation remained unchanged until 2003, when CPTE seized to exist and Electrabel and SPE would for the first time really compete with each other. In the meantime, the market share of Electrabel continued to be around 92%, the same percentage it had held since 1999. It was only in 2004--the first full year when CPTE was no longer present--that the market share of Electrabel dropped further, and continued to drop since then. 
In 2005, two new major changes occurred in the market: Electrabel and Suez merged with each other, and SPE became largely owned by two companies: CENTRICA and GDF. The last evolution in production occurred in 2008, when Suez merged with GDF to become GDF Suez, partially owned by the French government. This means that one historical producer in Belgium is completely in the hands of one company, while the other main producer is partially in the hands of the same company. It is possible that in the future this could lead to collusion issues.
It seems safe to say that changes in legal texts or the changes in the regulatory system have had little influence on the production of electricity. The establishment of the CREG in 2000 did not influence the data, and the legal changes in 2003 did not pertain to the production market. The biggest influence has therefore been the economic changes within the production market, most notably the elimination of CPTE as a device to coordinate the production of electricity in Belgium. Only after 2003, Electrabel and SPE received incentives to compete with each other, which the market share numbers reflect. It remains to be seen in how far this willingness to compete will remain, now that there is again a strong link between Electrabel and SPE. If in future years the market share of Electrabel remains stable, this could be an indication of a renewed disinterest in serious competition, which could have negative effects on the Belgian market.
The data also show another important fact concerning the production market: imports from other countries are relatively unimportant, as most production is domestic. This means that production facilities located in other countries have a hard time to enter the Belgian production market, which can only be attributed to a lack of sufficient interconnectivity at the borders. Should this interconnectivity be augmented, more producers would be able to compete, and even the current close ties between Electrabel and SPE would become less problematic.
As we can observe, market share stay significantly above what we would have expected. Still, as the deductive analysis will show later on, there is a strong significant correlation between the market share in electricity production and the liberalization index. We assume therefore that the liberalization process has contributed to a decrease in market shares, but that the aforementioned issues still have to be dealt with before the market share can decrease further.

Number of electricity and gas supply companies
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Graph 3: Energy company licenses Flemish Region

As stated before, we decided to concentrate on data concerning the Flemish supply market because this is where competition was first introduced. Figures for the entire Belgian market would give a skewed picture given the late introduction of full liberalization in the Walloon and Brussels Regions. Relevant dates are therefore 2001, when the first incarnation was the VREG was established, 2002, the start of the liberalization in Flanders, 2003, full liberalization, and 2006, the establishment of the VREG in its current form. Another important change in the regulatory framework occurred in 2006: the establishment of the Flemish DG Energy, and of the Flemish Energy Agency.

 As far as the market itself is concerned, we have to take into account that in the case of the gas sector, two products are offered: high calorific gas and low calorific gas. For low calorific gas, there are only two suppliers: Distrigas and GDF. However, the low calorific gas market is disappearing, which means the high calorific gas market will become more and more relevant. Therefore, the numbers represented here are for the high calorific gas market, where there are a significantly increased number of suppliers.

For the electricity sector, we can observe how in the first year of liberalization, 2002, 16 companies held a supply license (see graph 3), although effectively only 12 companies supplied energy in that year. Since 2002, we can observe a steady increase in the number of electricity suppliers, with two drops in 2004 and in 2006. The drop in 2004 is relative; four companies who held a license in 2003 did not actually supply any electricity that year, while three companies did not supply electricity in 2004, despite holding a license. Therefore, actual supply remained more or less stable. The drop in 2006 can be explained by the merger of the SPE group: different licenses were at that point in time consolidated into one license for SPE.
For gas, the first year of the liberalization introduced ten companies that held supply licenses, of which four were already given a license in 2002 (see graph 3). It is relevant to note that not all companies supplied the entire Flemish territory; they were bound by distribution networks. As was the case concerning the electricity sector, the data presented here are the number of companies who have a supply license. The companies did not necessarily supply gas throughout the years. The drop in 2006 has the same reason as the drop we could observe for electricity suppliers: the consolidation of the SPE group into one license.
Again, the number of supply companies seems to follow an internal logic that has relatively little to do with the regulatory arrangement, except for the fact that a steady increase can be observed coinciding with the creation of the VREG and the liberalization of the market in 2001. The 2006 drop-off, the same year as the changes in the regulatory environment, cannot be linked to these changes, since is related to consolidation efforts by one company. In the end, however, one may conclude that the liberalization of the energy market has lead to a steady increase in the number of energy suppliers on the Belgian market, while recently the number of companies seems to have stabilized. This last effect is normal as well: a market as small as the Flemish one can only support a limited number of companies.
Market share of biggest electricity and gas supply company
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Graph 4: Market share biggest supplier electricity/gas in Flemish Region

As stated before, the liberalization process started in 2002 for electricity and 2003 for gas in the Flemish Region. Market shares are calculated according to the amount of electricity/gas provided to consumers, not the number of consumers provided. This should give a better view on the real market power of a company. Since Electrabel Consumer Solutions (ECS) is strongly linked with Electrabel for electricity and Distrigas for gas, we decided to count the market shares of ECS and Electrabel together for electricity, and did the same in the gas sector for ECS and Distrigas.
With regards to the electricity sector, the first year of liberalization saw a market share of around 85% for the historical supplier, with a majority supplied by Electrabel (see graph 4). From 2003 on it is Electrabel Consumer Solutions that takes the lion’s share of the overall market share. This market share continues to drop until 2006, after which it remains stable around 70%.  For the gas sector, no data is available for the first year of liberalization in 2003, but in 2004 the historical producer held 73% market share. Again, we observe a drop until 2006, and a market share just above 70% in the years thereafter (see graph 4).

As opposed to the conclusion we reached about the number of licenses suppliers, the 2006 turning point cannot readily be attributed to the consolidation efforts by SPE, since every year the market share of that particular company increased. Therefore, there may be a link between the change in the regulatory arrangement and the stabilization of the market share by the historical supplier. If this is indeed the case, then this is certainly not a desired effect by the Regional regulator, which among others has as its mission to inform consumers of their options, and to lower the threshold to change suppliers. For both electricity and gas, market shares decreased slightly from 2007 to 2008, but it is too early to speak of a trend. In any case, with market shares in both electricity and gas above 70% for the historical supplier, the risk of this company being a price setter, maybe together with the second biggest supplier, remains an issue. There is certainly still a dominant position on the Belgian market, but this does not mean there has been or is an actual abuse of dominant position, of which the current data does not show any evidence. Further more, the deductive analysis later on will show a strong significant correlation between electricity and gas supply market shares and the regulatory restrictiveness index. When coupled with a decrease in market share of around 30% in both sectors, we have to conclude that the liberalization process did have a significant impact on the market shares nevertheless.
In the end however, the fact that the market shares of the original incumbents remain so high is indeed a reason to worry, but cannot necessarily be changed through legal changes or changes in the regulatory framework. In fact, the sector regulators-- especially on the Regional levels-- have set up mechanisms to compare prices, and all energy regulators in Belgium seem to have pushed for ways to make it as easy as possible for consumers to switch suppliers. Nevertheless, actual switch rates have remained quite low, as other studies have shown as well, for example the PIQUE study
 (of more information on the PIQUE project, see www.pique.at). We have to conclude that the majority of consumers actually does not seem to behave as a rational consumer: though information costs are now low, they consumer does not seem to make sufficient inquiries, and does not attempt to switch supplier or renegotiate its contract. This may be the result of a path dependent thought process: for years choice has not been available. 
2.2.1.2. Production indicators
Production indicators do not refer specifically to the production submarket in electricity or the import market in gas, but encompass indicators that relate to the industry side of the energy sector: how big is the output in terms of volume and currency, how many employees does the sector have, how much does the sector spend on research and development, etc. For energy, it has been impossible on several occasions to get data specific to electricity or gas. Instead, a combination has been found that includes data from the water sector as well (EUKlems data). In none of the countries, the water sector has been liberalized so far, nor have there been any attempts to do so, though the item has been on the political agenda for some time. We therefore assume stability in the data concerning the water sector, both through time and between countries. This means it will not be possible looking at the data itself to say anything specific about electricity or gas, for example that the output is too high, but it will be possible to make comparisons between countries and over time, which is our primary aim. 

Though most of the data is related to the production and supply submarkets, which are the liberalized sectors, we have acquired some data concerning transmission and distribution as well, the so-called regulated markets.  The data is normalized with either the number of inhabitants in a specific year, or the number of hours worked by employees in the sector, depending on the variable. This enhances our ability to analyze data over time.

The expectations on the impact of liberalization efforts on production indicators is less clearly defined as with the market factors. We expect overall increases in investment and decreases in the profits of the organizations, but the output of the sector is influenced by many factors, which are affected differently by liberalization efforts. In general, we would expect decreases around liberalization efforts, especially compared to the GDP of the country. As far as our expectations for employment our concerned, we will explain this in the relevant chapter.
Turnover
We were not able to acquire precise data concerning turnover of electricity and gas supply companies, so a proxy was used: gross output at current basic prices in EURO. Gross output represents the total value of sales by the electricity and gas companies, before subtracting the value of intermediate goods used up in production. The data used is normalized to account for the growth in the population in Belgium, which would affect sales of electricity and gas. The data could only be obtained from 1995 up until 2005, which represents some problems for comparison with the regulatory arrangement, since important changes occurred in 2006, 2007 and 2008. It remains possible, however, to make a basic inductive analysis concerning the first years of liberalization in Belgium.
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Graph 5: gross output electricity/gas Belgium
In the years before liberalization, the gross output for electricity supply has remained quite constant (see graph 5),  while the GDP of Belgium decreased between 1995 and 2000 (see ANNEX 2). The first increase can be observed after 2000, the year the CREG was established. This also coincided with a stabilization of the GDP until 2002. The years before liberalization thus saw a stable gross output with a decreasing GDP, and an increase in gross output with a stable GDP. Both trends indicate that gross output increased compared to GDP.

The increase did not maintain itself in the following years; in 2003, the first year of full liberalization in the Flemish Region, we can observe a significant drop in gross output. In 2004 and 2005, we again see a steady increase of gross output, increases that are to be expected in a period of industry growth and overall higher energy needs as evidenced by a significantly higher growth in GDP, and despite simultaneous policy initiatives to encourage energy savings. Based on the current curve, we expect that when data will become available for the next years, we will see a drop in 2007 similar to the drop in 2003, as an anticipation to full liberalization in the Walloon and Brussels Regions. This confirms our expectations that gross output will decrease compared to GDP with liberalization efforts.
The gas supply market behaves as we would expect in the years prior to liberalization in 2003 (at least for the Flemish Region) (see graph 5), as it moves together with GDP. Until 1996 there is an increase, than GDP starts declining together with the gross output. While GDP stabilizes in 2000, there is a slight increase in gross output, which we could also observe in the electricity sector before the start of the liberalization. From 2002 on the country GDP starts growing significantly, but the gross output in gas only shows as slight annual increase. This indicates that, again as expected, the growth in gross output is decreasing as compared to the country GDP. 

Later on, we will see that the deductive analysis shows a negative significant correlation between gross output and the regulatory restrictiveness index. This means that more liberalization resulted in a higher gross output. When taking growth in country GDP into account, we can however put this result into perspective.
When we look at the gross operating surplus (see graph 6), comparable to profits, which are sales minus intermediate inputs minus compensation of employees, we again see different effects between the electricity and gas sectors. The data on electricity show a continuous downward trend since the start of the liberalization process, but for the gas sector the first liberalization efforts in 2000 on the transport network seemed to have an adverse effect, an increase in gross operating surplus. The 2003 Flemish liberalization did start a new trend however, again a downward curve again. Economic theory assumes that the profits of a monopolist are higher than those of companies in free competition, which seems to be confirmed here. 
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Graph 6: gross operating surplus electricity/gas supply Belgium
Research and development investments
We could only find a limited amount of information concerning research and development costs for energy, consisting of a data set that runs from 1994 up to the year before the first liberalization efforts, being 1999. We use this data to see if a trend can be found for the period up to liberalization. More data is available from other countries however, so that in the basis comparison later on we will be able to go up to 2007. Total research and development costs are normalized with regard to the population in a given year, displaying the costs in EURO per year per inhabitant.
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Graph 7: Research and development investments energy Belgium

The graph shows us a quite peculiar reading, with a three year period of moderate increase, a small decrease in 1997, followed by an enormous increase in 1998, again to be followed with an enormous decrease, to below 1996 numbers, the year before liberalization (see graph 7). Especially the last years throw an inductive analysis off; the two years prior to liberalization show such huge discrepancies that it is impossible to state that a trend existed of how companies behaved concerning research and development in anticipation of the liberalization. Since a free market and competition aims to give incentives to companies to innovate, the assumption is that from 2000 on, research and development budgets will continue to rise. We will be able to test this assumption in a limited way later on, when comparing the different countries. In any case, the deductive analysis later on cannot help us in the Belgian case: the findings were not significant.
Infrastructure costs
Separate from research and development costs, investments in infrastructure give us a good view on the willingness of companies to maintain a sufficient level of quality toward consumers. Investments in infrastructure are also separate from what we have discussed until now, because they exclusively look at transmission and distribution companies, not supply companies, meaning they pertain to the regulated submarkets. As with research and development costs, it was impossible to get data past 1999 for Belgium, but data on the other countries is available and will be discussed later. Infrastructure costs are normalized for the population in a given year, which is a raw proxy for the length of the infrastructure network. Even if this is not quite correct, the fact remains that a higher population normally means an increase in costs to maintain and update the infrastructure. The costs are reflected in Euro, 2007 prices and exchange rates per inhabitant. The investments pertain solely to the electricity sector.
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Graph 8: Infrastructure costs electricity Belgium

As with the research and development costs, no trend whatsoever can be observed with the data presented here. Investments in infrastructure are scattered, with continuous ups and downs throughout the years. From 1995 up until 1999, the only trend that can be spotted is that a low investment year is always followed by a high investment year (see graph 8).
Apart from the fact that a real trend cannot be spotted, what is peculiar is the low amount of investments in infrastructure in Belgium: less than half a euro per year per inhabitant. In the basic comparison between countries, we will see how this compares to the other countries.

Sector employment

Liberalization proponents have pointed out the beneficiary effects liberalization should have on employment. This has been tempered by empirical evidence that this is not unequivocally the case, especially not in the energy sector
. This can possibly be a temporary situation however: a decrease in employment is logical since the historical operator will most likely be forced to let go of employees to work more efficiently, the theory being that as a monopolist, the historical operator had no incentives to operate at the most efficient level. The addition of new energy companies moving in would at first not be sufficient to counteract this, but would eventually take over, creating more employment in the sector. Currently however, the figures show little evidence of this for Belgium, and corroborate the loss of employment theory. The figures here represent the number of employees the electricity and gas sectors have, normalized by the total work force and total population.
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Graph 9: employment in electricity sector Belgium

The data does not seem to corroborate the “temporary situation thesis”, insofar that a decline in employment figures have set in from the early nineties on, and have been declining since, apart from a temporary stabilization at the start of the liberalization process (see graph 9). Of course, we need to take into account technological advances that reduce the need for employees, but these have not been very relevant in the energy sector; only now the infrastructure is in the process of being updated to smart grids, and production facilities have constantly modernized, but no drastic changes in technology have been introduced. 
From 2003 on, we see an even sharper decline when looking at the percentage over total employment. However, though employment has fallen since the start of liberalization, we cannot claim unequivocally that these two events are directly related with each other, since the start of the decline can be found a considerable number of years before the first year of liberalization. It is possible that the liberalization process is being anticipated before it actually sets in, but those would rather explain the decrease in the two years before the first liberalization wave, not the overall decline since 1993. Only the fact that the decline is slightly sharper after 2001 could indicate the original downward trend has been strengthened by the liberalization process.
However, no significant correlation was to be found between the OECD regulatory restrictiveness index and the employment variables.
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Graph 10: Employment in gas sector Belgium

There is a lot less movement in the figures on the gas supply submarket than what we saw concerning electricity. There is a small peak in 1997, followed by a decline and stabilization in 2000 (see graph 10), but the reason for this decline and stabilization should rather be found in changes in total employment, not changes in the number of employees working in the gas supply submarket. Therefore, these figures tell us that the liberalization in the gas market has had virtually no effect on the number of employees working in this sector, which is confirmed in the deductive analysis.
2.2.1.3. Consumption indicators
Consumption indicators have a significant impact on the users of the good, the clients of the energy companies. In the first place, this means prices, but also the quality of the service is important. If liberalization efforts progress as anticipated, we would have to see a decrease in prices, while the quality either stays constant, or increases due to competition on quality standards.

Prices

Since we have used the OECD database to acquire information on prices, and we want to later compare prices between countries, among which one country that has not yet adapted the Euro, prices are listed in US currency at current prices. The unit for electricity is kWh, the unit for gas is 10*7 kcal on a GCV basis. For Belgium, no more information is available concerning prices after 2000, which makes an analysis of the liberalization process somewhat problematic.
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Graph 11: Electricity prices Belgium

Both industry and household electricity prices follow a similar curve in the graph, which is to be expected. A small surge can be observed in 1995, which may be an adverse anticipatory effect of the First EU Electricity Directive, but after 1995 the prices steadily dropped until the end of our data set in 2000 (see graph 11). Since we have not been able to obtain data after 2000, it is not possible to fully explore a link between these figures and either the regulatory arrangement or the different liberalization steps. But this sort of analysis would be in any case problematic for Belgium. Given the differences in the liberalization process between the Regions and the different regulatory framework, it would be difficult to link average prices for the whole of Belgium to specific events. We suspect that this is also the reason why no additional information is available past 2000 at the IEA database. Once information becomes available after all supply has been liberalized, in essence information from 2008 on, we suspect the IEA statistics will be updated and include data for Belgium again.

Instead of relying on exact figures, we have to turn to reports by the different Belgian regulators for additional information after 2000. This data reveals that, especially in the market for households, there has been an average price drop after liberalization in all three Regions, and consumers can still opt to get electricity at prices lower than the indexed regulated tariff before liberalization, at least if they chose to change supplier
. As we have seen when we analyzed the market share of the biggest supplier however, most consumers have in fact stayed with the original incumbent.

Figures from the VREG concerning the Flemish Region note on several occasions how a change of supplier can have beneficial effects to consumers, but acknowledges the fact that people have mostly opted not to do this
.  Reports by the Federal regulator, the CREG, have analyzed the market more from the viewpoint of trying to lower or at least keep in check transmission and distribution tariffs
. Both organizations have reported how the Flemish electricity market has produced supply prices that are consistently below than the indices regulated tariff before liberalization. The last report of the CREG however calls attention to sharp increases in distribution tariffs, which the organization links to its diminished monitoring capabilities into these tariffs. Since these monitoring competences have recently been augmented again, this situation should be corrected in the next years.

The CREG has also reported that the Walloon market prices have not evolved as positively as in the Flemish supply market. In fact, in 2008 the supply prices surpassed the old indexed non-liberalized tariff for some categories of consumers, no matter what supplier they have chosen. The CREG report states that this can be attributed to two main causes: higher distribution tariffs in the Walloon Region due to higher costs in this submarket, and the fact that suppliers in the Walloon market adapt their profit margins to what they observe in the Flemish market, instead of competing for prices amongst each other.
We assume that besides the increase in distribution tariffs, of which we do not dispute its importance, also the additional costs of production inputs for electricity play a role. Especially in the period 2005-2008 the international oil and coal prices displayed a stark upward trend. The fact that the prices in the Flemish Region were still below the previous indexed non-liberalized tariff even when international oil and coal prices were very high, may be an indicator of the beneficial effects of the liberalization process. We already stated that in the Walloon Region, these non-liberalized prices have been exceeded again, but this is not necessarily a reason for concern yet: this supply market was liberalized as late as 2007, and is still fully evolving. 
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Graph 12: Gas prices Belgium

As was the case with electricity supply, we can see a peak in 1995, and a generally downward trend from then on until the end of the data set in 2000 (see graph 12). In the last year, we do observe a price increase compared to the previous one, but still well below the 1995 peak. Given the fact that  all liberalization efforts and changes in the regulatory arrangement have taken place after 2000 however, we cannot draw any conclusions from this graph.
Again, however, there have been reports by the sector regulators that shed a better view on the Belgian situation after 2000, especially the last couple of years. One VREG report states that since 2005, average prices on the Flemish market have again surpassed the original indexed non-liberalized tariff from before 2003. This upward trend has been maintained, culminating in a very high gas price in 2008. This can be attributed to a combination of high international gas prices after 2004 and an increase in distribution tariffs since 2006. As we already saw before, in 2006 the CREG lost competences on monitoring these distribution tariffs. A stabilization and slight decrease occurred in the first part of 2009, this because of a stabilization of prices on the international market. 

For both electricity and gas, it thus seems that there are two main elements that contribute to a significant increase in price over time. The first element is the situation on the international energy market, where oil, coal and gas prices have continued to rise since 2004, culminating in 2008. The second is a Belgian issue: the significant increases in distribution tariffs over the last years. This has all coincided with the liberalization process, which makes it difficult to claim any specific causality between this process and the price increases. The high prices on the international market have since been tempered however, and increased monitoring competences of the CREG on the distribution tariffs should keep the latter in check, and we therefore hope to see a decease in electricity prices from 2009 onwards, ceteris paribus. As far as the gas sector is concerned, international prices have remained quite high, but we at least expect a stabilization, given the increased monitoring competences that should keep distribution tariffs in check.

Peak load and peak production capacity for electricity
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Graph 13: Peak load and peak capacity electricity  Belgium

The peak capacity for electricity production is seen as a consumption factor in our research, because it relates to the quality of the electricity service; peak production should be able to accommodate peak demand if the electricity service is to be maintained. 

Since electricity demand is continually rising, and as expectedly the peak load increased in a similar way, we should theoretically see a continuous increase in peak production capacity. Peak production capacity has however only increased gradually, and seems to not have been influenced by liberalization efforts (see graph 13). On the one hand this is not problematic, since peak demand has stayed below peak capacity at all times. On the other hand we do notice a convergence between the two lines, which should be avoided. This can possibly show a lack of anticipation capacity by the liberalized production market, which should be remedied.

Though data on peak production capacity give us some additional insights, consumers only really feel the impact of a lack of quality when they find themselves without electricity, when the power is interrupted. As far as we could ascertain, no power interruptions have been caused by a lack of production capacity up till now. Power outages have been the result of disturbances in the transmission or distribution network. We see the next paragraph therefore as more relevant to ascertain quality.

Power outages for electricity
	
	
	2003
	2004
	2005
	2006
	2007

	FLEMISH REGION
	Number of unannounced interruptions per client
	0,555
	0,527
	0,693
	0,679
	0,556

	
	Average time spent without electricity per client
	21,45
	22,13
	36,19
	28,22
	22,19

	WALLOON REGION
	Number of unannounced interruptions per client
	n/a
	n/a
	n/a
	n/a
	n/a

	
	Average time spent without electricity per client
	n/a
	n/a
	67,55
	48
	n/a

	BRUSSELS REGION
	Number of unannounced interruptions per client
	n/a
	n/a
	n/a
	n/a
	n/a

	
	Average time spent without electricity per client
	n/a
	22,11
	21,38
	22,44
	15,55


Table 3: Electricity power outages Regions

Source: yearly reports by sector regulators to the DG TREN, as available on the ERGEG/CEER website, www.energy-regulators.eu
We have tried to make a basic comparison between the three Regions, but unfortunately only information concerning the Flemish Region is fully available with regards to both the number of unannounced interruptions per client and the average time spent without power per client. In general, the Flemish Region scores better than the Walloon Region, but worse than the Brussels Region (see table 3). Given the very small geography and infrastructure network in the Brussels Region, and the fact that this is a fully urbanized geographical location, we consider the comparison with the Walloon Region to be more relevant.
Having stated this, both the Flemish and Walloon Regions seem to have particularly high average times spent without power in 2005, but in 2007 both the Brussels and Flemish Region were considerably below the levels of previous years, and a similar drop can be observed for the Walloon Region in 2006 compared to 2005. The liberalization seems, therefore, not to have had a negative effect on the quality of electricity supply, though this could be said with more confidence if data was available from before the liberalization efforts.

2.2.1.4. Confounding indicators
During the course of the previous indicators, we have normalized data to make it more comparable over time. We will continue to do so when making comparisons across countries in the next chapter. The reason for this is that there are certain factors that have nothing to do with the energy sector per se, but that do have an overall impact on the figures. We have thus far listed clearly two of these indicators: overall country population and overall country employment. A third important indicator is the country GDP per head, which gives an indication on the economic strength of the country. There are of course other indicators that can also have an impact on the energy sector, but we list these as the most relevant for our research.

Since we will list the confounding indicators for all countries, we will give the exact figures in the basic comparison across countries.

2.2.2. Basic comparison across countries
2.2.2.1. Market indicators
We can only partially compare the different countries with each other, on the one hand because it would not make any sense to compare absolute numbers, on the other hand because of a lack of liberalization in a specific country, most significantly when we also talk about Switzerland. A lack of comparable data can also inhibit comparisons, for example when analyzing the Netherlands: we were only able to obtain market shares for all incumbents combined, not for the biggest producer or supplier. In that case we opted not to put in data for the Netherlands. Therefore, the basic comparative analysis of market indicators will be limited to Belgium and Ireland.
Market share of biggest electricity producer
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Graph 14: Market share biggest electricity producer comparison

The liberalization of production more or less started around the same period in both countries analyzed here (in 2000 for Ireland, in 1999 for Belgium), but whereas the decline in market share by the incumbent has been continually gradual in Belgium, Irish incumbent market shares decreased considerably in 2005 (see graph 14), the year the electricity supply market became fully liberalized in this country. By contrast, in Belgium we can actually witness an increase in incumbent market shares between 2000 and 2003, the years where the Federal level liberalized the market for consumers who were supplied directly through the transmission network. From 2003--the first year of full liberalization of electricity supply in the Flemish market--there is again a decline, while the last data show a slight increase. 

In any case, the decrease in market share by the incumbent producer in Belgium lags considerably behind the decrease observed in Ireland. The fact that the deductive analysis shows a stronger correlation between this variable and the regulatory restrictiveness index in Belgium than in Ireland possibly has to do with the amount of the decrease, skewing the correlation. Both countries show a significant positive correlation however.

Market share of biggest electricity and gas supply company
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Graph 15: Market shares gas/electricity supply company comparison

With regards to market shares of supply companies we compare Ireland to the Flemish Region, because it is impossible to look at market shares when part of the market is still not liberalized. This would mean that for Belgium, the first useable data is that of 2007 or even 2008. For Flanders, this is 2002-2003. 

Both electricity and gas supply market shares in Flanders have followed a similar course, staying close to each other and following a similar decline, delayed by one year for the gas sector. We can observe a very similar trend when we look at electricity supply in Ireland, of course taking place some years sooner because of an earlier liberalization timeline. The market share of the biggest gas supplier in Ireland follows a very peculiar course, however: even before liberalization of the gas sector is fully achieved, in Ireland only in 2007, we see an immense drop in market share (see graph 15). This huge decrease from 1999 to 2000 and then again to 2001 happens even before the CER, the Irish energy regulator, gets competences for the gas sector, which only happened in 2002. In fact, when the CER is given competences in this regard in 2002, the market share for the biggest supplier is in the process of experiencing an upward motion starting in 2001. When the competences of the CER are expanded in 2004, supply market shares start declining again. We must stress however that even with the increase between 2001 and 2003, the gas supply market share in Ireland stays significantly below the one in the Flemish Region, and remains below 50%.
Both countries show a strong positive correlation between the OECD regulatory restrictiveness index and the gas supply market shares, meaning that liberalisation efforts are associated with lower market shares.

2.2.2.4. Production indicators

Turnover
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Graph 16: Gross output electricity/gas/water supply comparison

We were not able to find comparable figures for all countries on gross output of electricity and gas separately, or even electricity and gas combined. Therefore, the data given here concerns a combination of the gross output of the electricity, gas and water supply sectors. Comparisons between the different countries can therefore only be made if we assume that the water supply sector is stable throughout the different years. Since the sector is still a completely regulated one, we can indeed presume this assumption is correct. A second restriction that is a consequence of the inclusion of the water sector concerns the volume of the data; it is no longer possible to state that gross output in the one country is higher or lower than in the other country without obtaining specific data for the water supply sector as well. Therefore, we must contend ourselves with an analysis and comparison of the trends in the different countries.

Figures for Switzerland could not be obtained. As was the case in the analysis of the Belgian situation, the gross output is normalized with regards to the population in the countries and throughout the years.
In general, gross output follows an upward motion in all countries, though the Irish graph is more erratic, while the Belgian one is more stable. In fact, the start of the liberalization (2000) and the year of full liberalization for electricity (2005) in Ireland both show an increase in gross output, after a sharp drop two years before start and full liberalization. Such a move is completely absent in the Netherlands, that shows a continuing increase after 2000, two years before the first liberalization in electricity and gas supply (see graph 16). 
We already compared the Belgian figures to the country GDP, but still have to do this for Ireland and the Netherlands. The Irish GDP steadily increases from 1994, to really increase drastically from 2001 on, until the end of the data set. The decrease in gross output from 1998 to 1999 can therefore not be explained by this, but it can provide an explanation for the increase  in 2001 and onwards. The high GDP therefore tempers the results we get past 2001 in Ireland. The Dutch GDP goes to a relatively stable period from 1995 to 2002, and then increases again, but less rapidly as in Belgium or the Ireland. Again, the sharp increase in gross output from 1999 on cannot be explained by this. In fact, growth in gross output is significantly higher than growth in GDP until the end of our dataset. The start of the increase in 1999 is also two years before the first liberalization efforts in electricity and gas. It may be the case that the anticipation to the liberalization lead to a start of the trend two years before the actual liberalization.
This last statement is corroborated by the deductive analysis later on, which shows significant negative correlations for all the countries, which are particularly strong in the case of Ireland and the Netherlands. Liberalization coincides with an increase of gross outputs, either in terms of output or prices.
Research and development investments
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Graph 17: Research/development energy investments comparison

The availability of data for Belgium is limited, as we have already seen before. The data is once again normalized in EURO and per inhabitant. Overall, Switzerland obviously scores the best in investment in innovation concerning energy. What is a cause for some worry are the continuing lower investments in research and development over the years, an evolution that seems to be rather independent from liberalization efforts, as corroborated by the deductive analysis which could only find a significant correlation in the Netherlands, be it a strong one. Only for Ireland the OECD regulatory restrictiveness index shows a negative  borderline significant correlation with R&D investments. This means that in most countries liberalization does not coincide with an increase in R&D Investments. The 2007 figures seem to indicate a new trend in this regard, which, in our opinion, largely has to do with a higher interest in renewable energy sources, and more research into these technologies. Again, this is independent from the liberalization process, but comes from a higher awareness concerning environmental and strategic (dependency on oil and gas) worries.
Overall, when we compare Belgium to the other countries, up until the start of the liberalization process in Belgium, which is around the time of the last data we have, it does not compare very favorably. Ireland invests even less in innovation, and only starts investing from 2002 on, two years after the first liberalization efforts. Both the Netherlands and Switzerland however invested significantly more in innovation than Belgium (see graph 17). Of course, we have no data on the last nine years, which are also the years wherein the electricity and gas markets were liberalized. We therefore do not know the current position of Belgium.
Infrastructure investments
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Graph 18: Electricity infrastructure investments comparison

The data for infrastructure investments in electricity has again been normalized with regards to the population of a country and in a specific year, so in EURO and per inhabitant. When discussing the Belgian data, we already claimed that investments in transmission and distribution follow an internal logic that has little to do with the liberalization process. This claim seems to be confirmed here: all countries experience heavy fluctuations throughout the years concerning their investment in infrastructure. The deductive approach later on does not tell us much either, since no significant results were obtained. So liberalization does not coincides in a straightforward way with either an increase or a decrease in infrastructure investments. What we can observe once more is that Belgium lags behind Switzerland and the Netherlands again, except in 1998. We do not know how relevant that is for the current situation, since the last data obtained for Belgium is for 1999 (see graph 18).

Recently, different countries have begun experimenting with smart grids in the electricity network, so that weaknesses in the network can be anticipated far more in advance, and investments spread over time. Ideally, this would mean that we will first see an increase in investments due to changing the current grid with a smart grid. Afterwards, infrastructure investments would drop considerably and stay quite stable during a considerable number of years. Since the introduction of smart grids is very recent, these evolutions should only become apparent during the next couple of years.
Sector employment
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Graph 19: Sector number of employees/total employment electricity/gas/water supply comparison

As was the case with gross output, we were only able to obtain data for Belgium, Ireland and the Netherlands, and the data is a combination of the number of employees for the electricity, gas and water supply sectors. We have already explained that because of the stability in the water supply sector, it remains nevertheless possible to compare trends, but it would be hard to claim one country has a higher relative employment rate then the other, since we have little information on how much the water supply sector influences the height of the numbers. 
The first graph concerns the number of employees in the sector as a percentage of total employment in the country (see graph 19). The Belgian graph seems to acknowledge what we stated before: liberalization efforts seemingly result in a drop in employment rates in the sector, although no significant correlations were to be found. In Ireland, we can already observe a decrease well before the first real liberalization efforts, starting around the time the first EU Electricity Directive was launched in 1996. Irish employment rates actually stabilize, after a significant drop, around the period of liberalization in 2000, and then decrease again when the electricity sector is fully liberalized in 2005. The Dutch case seems to confirm that legislative change, more than liberalization efforts, play an important role in sector employment, as the 1998 introduction of the Electricity Law coincides with a considerable decrease in total number of employees. We assume this can be attributed to an anticipation of the liberalization process, which seems to play in all countries analyzed here. Only in case of Ireland the deductive analysis showed a strong positive correlation between the OECD regulatory restrictiveness index and the employment variable, meaning that in Ireland liberalization clearly coincides with a drop in number of employees. For the other countries the correlations proved to be non-significant or borderline significant.
The figures concerning number of employees as a percentage of total population simply seems to confirm the previous figures (see graph 20), so we do not analyze them separately. We therefore simply graphically represent them here.

 [image: image25.emf]As a percentage of total population

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Belgium

Netherlands

Ireland


Graph 19: Sector number of employees/total population electricity/gas/water supply comparison

2.2.2.4. Consumption indicators
Prices
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Graph 21: Electricity prices for households comparison

When comparing the different countries, we decided to concentrate on prices for households, since this impacts the largest amount of consumers, and because the trends for household and industry prices are very similar. In our previous analysis of the Belgian situation, we completed the timeline with information from the reports by sector regulators, concluding that liberalization had a positive effect on prices. In this graph we observe, however, that the only country that did not experience a considerable price increase after 2000 is Switzerland, a country that has not yet liberalized its electricity market (see graph 21). Should we therefore conclude that liberalization has failed one of its primary objectives in these other countries? We do not think this is necessarily the case, another reason for the price increases could be the high international oil and coal prices, at least past 2004. Switzerland would be effected less by this evolution because Swiss electricity production extensively makes use of reusable natural resources. The evolution of prices in Belgium as pieced together from the reports provides a second counterfactual: prices, when indexed, did not increase significantly in the first years of liberalization, but finally had to because of the international situation.  
However, we cannot fully shy away from the figures: electricity prices have gone up after the start of most liberalization efforts, and the deductive analysis shows negative correlations for the Netherlands and Ireland. The positive correlation found in Belgium can be explained by the fact that there is no data past 2000. A last explanation for the increase after 2000 may be found in the increases in GDP in all countries, but this still not explains the stable price in Switzerland, a country that displays a similar increase in GDP.
To be able to make a complete analysis, we should wait for the new electricity prices in 2009 and beyond, since from 2008 on prices on the international oil market have dropped. Liberalized markets should be much more susceptible to these evolutions, so prices should decrease or at least stabilize. Of course, this evolution can still be offset by other interests, for example the efforts to introduce more green energy. 
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Graph 22: Gas prices for households  comparison

When comparing gas prices, we can confirm that the international situation, the increases in the international gas price since 2001, is at least partially responsible for the price increases in the gas sector. This is coupled with a continued growth in GDP for all countries after 2000. The liberalization or non-liberalization of the gas sector seems to therefore have less of an effect on the price increases. This is exemplified by the similar curve Swiss gas prices show to the other, liberalized, countries (see graph 22). As already stated, it will be very interesting to see how prices will react to the most recent evolutions on the international market.
In general, we want to stress here our assumption already posed when discussing market shares, namely that a lot of current problems stem from a lack of interconnectivity between countries, this for both electricity and gas. The lack of interconnectivity for electricity means that the transmission networks are not sufficiently capable of taking on electricity from a foreign source, while the lack of interconnectivity for gas means that the big importers do not really compete with each other, since each of the big transport lines only provides for a specific territory without many overlaps between these territories. Therefore competition remains limited, even in a liberalized market. And it is exactly effective competition that drives the prices down, not necessarily simply the right for different supply companies to establish themselves in a market, not if their ability to buy from different producers remains limited.
Power outages for electricity

	
	
	2003
	2004
	2005
	2006
	2007

	FLANDERS
	Average time spent without electricity per client
	21,45
	22,13
	36,19
	28,22
	22,19

	NETHERLANDS
	Average time spent without electricity per client
	30
	24
	26
	n/a
	33

	IRELAND
	Average time spent without electricity per client
	n/a
	n/a
	162
	n/a
	n/a


Table 4: Electricity power outages comparison
Since most information on Belgium is available for the Flemish Region, we decided to list these numbers as a proxy for the Belgian situation. Belgium performs very well when compared to the other countries; especially taking into account the single value of 2005 we have for Ireland (see table 4). The mostly rural nature of the country may be an important reason why the average interruption time is so high: even if the number of interruptions would be scarce, it would still take a long time to fix the lines when they are situated in a remote location. There is no such difference between Flanders and the Netherlands however. While Flanders is, of course, a lot smaller, the geographical features of both locations are very similar, with large plains and a combination of rural and urban sites. Still we can observe how the Flemish Region performs better, the lone high mark in 2005 notwithstanding.
2.2.2.4. Confounding indicators
Confounding factors impact the overall economic environment, which means that they may have an explanatory value for differences between countries, or differences over time within one country. To give an example: an important decline in the number of employees in the energy sector may not be the result of any regulation specific to that sector, if a similar decline can be observed in the overall number of jobs in a country. This could mean an economic recession is the direct causal link. Likewise, the output of electricity or gas has to take into account the number of inhabitants in a country to assess whether there are important differences between countries.
Two of the three confounding factors listed here have been used throughout the report to normalize data. The third factor, country GDP per head, is added to be able to compare overall economic performance. 
Country GDP per head
The country gross domestic product per head gives us an idea of the overall economic performance of a country over time. The reason to give figures per head is that the country population has already been taken into account, making comparisons between countries and over time easier: a higher GDP per head indicates a higher overall economic performance (see graph 23).
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Graph 23: Gross domestic product comparison

Overall country population
The overall country population has a profound impact on economic output (see graph 24). If we exclude exports, the amount of goods and services provided only needs to cover the consumption of the inhabitants, which means countries with a lower population will normally have a lower production for domestic use. For energy, this is especially relevant. Though there can be production export, total supply as measured by observed consumption only takes into account inhabitants. Eliminating this variable thus gives us a clearer picture of differences between countries.
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Graph 24: Country population comparison

Overall country employment
The confounding factor of overall country employment (see graph 25) will mostly be relevant when considering the employment in the energy sector. Sharp rises or declines in overall country employment have to be taken out of the equation if we want to see whether changes specific to the energy sector have an impact on its employment. 
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Graph 25: Country employment comparison

2.2.3. Impact assessment of liberalization on market effectiveness in the energy sector
A full deductive time series analysis would be very hard with the limited amount of cases and the limited data we have, namely the lack of control variables in our data set. Instead, we will compare several figures we have to the Regulatory Restrictiveness Index of the OECD, and analyze whether a positive or negative correlation can be observed, and if this correlation is significant (see table 5). The correlation coefficient, generally referred to as r, indicates the strength and direction of a linear relationship between two variables, that is, the similarity of movement. It oscillates between -1 and 1. If the variables have a strong positive linear correlation, r is close to +1. If there is a strong negative correlation, r is close to -1. if r is close to 0, there is a random, non-linear relationship between the two variables. A correlation greater than 0.8 (or lower than -0,8) is generally described as strong, whereas a correlation less than 0.5 (or more than -0,5) is generally described as weak. A correlation coefficient between 0,5 and 0,8 (or between -0,5 and -0,8) still denotes that there is a correlation between the two variables. All of this only holds true if the entire correlation is seen as significant, which is denoted by p. We assume significance if p<0.05. Correlations that passed the significance threshold are seen in yellow. The analyses have been made using a 2-tailed bivariate Pearson test in SPSS.
	Correlation coefficient between the OECD ECTR  index and market effectiveness 

	
	Belgium/Flanders
	Netherlands
	Ireland
	Switzerland

	
	r
	p
	r
	p
	R
	p
	r
	P

	Market share electricity production
	0.86
	0.00
	n/a
	n/a
	0.78
	0.00
	n/a
	n/a

	Market share electricity supply
	0.84
	0.00
	n/a
	n/a
	0.91
	0.00
	n/a
	n/a

	Market share gas supply
	0.85
	0.00
	n/a
	n/a
	0.70
	0.004
	n/a
	n/a

	Gross output
	-0.67
	0.005
	-0.89
	0.00
	-0.87
	0.00
	n/a
	n/a

	Research and development investments
	-0.503
	0.309
	0.81
	0.00
	-0.75
	0.054
	0.41
	0.093

	Infrastructure costs
	n/a
	n/a
	0.04
	0.882
	-0.17
	0.721
	0.23
	0.350

	Sector employment % total employment
	0.051
	0.875
	0.60
	0.051
	0.81
	0.001
	n/a
	n/a

	Electricity prices households
	0.62
	0.042
	-0.76
	0.00
	-0.56
	0.016
	-0.19
	0.450

	Gas prices households
	-0.01
	0.976
	-0.85
	0.00
	-0.62
	0.006
	-0.86
	0.00


Table 5: Correlation coefficient between the OECD ECTR index and market effectiveness
Comment: To make the reading of the table easier, strong correlations have been highlighted in blue, while the presence of correlation is indicated in pink.
Market share electricity production

Since we have only relevant data on Belgium and Ireland, these are the two countries analyzed. Both countries had significant results. For Belgium, a strong correlation can be found between the market share of the biggest electricity producer and the regulatory restrictiveness index. The correlation in Ireland is a bit lower, just under the strong correlation threshold, but we can still claim there is a link between the two. Therefore, we can conclude that the liberalization process definitely had an important influence on the market shares, a claim we were less likely to confidently make in the inductive analysis.
Market share electricity supply

Again, only two case studies could be analyzed. Since we compiled numbers for Flanders instead of Belgium, it is these market shares that we have used here. Both Ireland and Flanders show a strong correlation with a strong significance. This is exactly what we expected, especially since the liberalization efforts have mostly been geared towards the supply market, and the introduction of competition was seen as very important.
Market share gas supply

We again take a look at Flanders and Ireland. The regulatory restrictiveness index composed for gas as a subcategory “market structure” that takes market shares into account, so a new index was created that disregarded this specific category. However, the results remained significant, and, especially in Flanders, a strong correlation can be found. For Ireland, the correlation is surprisingly weaker; we have seen before that the market shares for the biggest gas supplier in Ireland dropped a lot more sharply than in Flanders, but these results seem to suggest that the sharpness of the drop did not necessarily have something to do with the liberalization efforts. The fact that the market share dropped, however, certainly does have a correlation with the liberalization of the gas market.
Gross output

Since gross output has been calculated for the electricity, gas and water sector combined, the mean of the electricity and gas regulatory restrictiveness indices was used to compare it with the gross outputs of the different countries. All results proved to be significant, though data for Switzerland was not available and this country is hence not included in the analysis. Both Ireland and the Netherlands showed a strong negative correlation, while in Belgium a weaker negative correlation could still be found. This shows that liberalization efforts resulted in a larger gross output. The reason behind the larger gross output is still somewhat debatable, however, since gross output itself is influenced by many factors (being output volume and prices for example). As already stated before, if we also account for growth in country GDP, the inverse relationship in Belgium disappears. The same conclusion can more or less be reached for Ireland, but certainly not for the Netherlands, where an analysis of the GDP still shows very strong increases in gross output compared to GDP.
Research and development investments
We were only able to find a significant result with the Netherlands, which shows a strong negative correlation between the investments and the liberalization process. This runs counter to one of the original intents of liberalization: fostering innovation in the market. It indicated companies concentrate more on short term goals rather then taking a long term view. However, when we take a look at Ireland, we see a fringe case of significance, barely falling outside of the significance range, and a positive correlation between the two variables. This may indicate that liberalization efforts do not necessarily cause fewer investments in research, and that other factors also have an influence on investment decisions.
Infrastructure costs

We are not able to make any deductive analyses with regards to infrastructure costs, because none of our attempts produced significant results. We must therefore forego a deductive analysis here, and refer only to the inductive analysis from before.
Sector employment as a percentage of total employment

Since we again only had figures concerning the electricity, gas and water sector combined, we used the combination of the electricity and gas indices as the relevant unit of analysis. This produced one  positive significant result, for Ireland and one  borderline significant positive result for the Netherlands. This means that in both countries since the liberalization, there have indeed been fewer job opportunities in the sector. When a monopolist enters a competitive environment, it is to be expected that it will have to cut in its number of employees. However, this should in time be offset by increased job opportunities because new players enter the market. It is our anticipation that in the next couple of years, sector employment will rise again for all countries that have liberalized the electricity and gas markets, at least if also the market shares of the incumbent diminish.
Electricity prices households

Though we have been able to get significant results for Belgium, the Netherlands and Ireland, the results from the different countries seem to contradict each other. While in the Netherlands and Ireland we can observe a negative correlation - meaning that prices have gone up since liberalization It has to be added that the Belgian data only covers the period up to 2000, and in the other countries the prices have only started rising since around that period. This explains why there is a positive correlation in Belgium. Of course, the data is also influenced by significant increases in international oil and coal prices after 2004.

Gas prices households

There is either a strong negative correlation or a negative correlation to be found in the deductive analysis of gas prices, where the results for Belgium could not be interpreted, since they were not significant. Again, this can be a sign of a failed liberalization in gas, but also a logical result of the increased international gas prices after 2000. Since we can only establish correlation, not causality, we cannot state in any certain way that the liberalization caused price rises. 
2.3. PRELIMINARY CONCLUSIONS
Extrapolating the results from the current work package to say anything definitive on the effectiveness of the liberalization process and the effectiveness of the regulatory arrangement would be preliminary. We have found evidence that several indicators we analyzed on both the Belgian and comparative level correlated with changes in the liberalization process and changes in the regulatory environment, but overall the timeframe of analysis was very short: liberalization efforts started generally around 2000, and progressed in steps, so that it became hard to set one or two general milestones, analyzing changes before and after these milestones. Instead, the analysis was necessarily more indicative, trying to see general trends in the data. In addition to this, the regulatory framework changed considerably over time as well, at least in Belgium. These were mostly gradual changes, but they occurred every year, making it again very hard to link a specific change to a specific trend. In the end, we decided to highlight two years of changes, 2005 and 2008, because we consider the alterations to the competences of the Federal energy regulator, and hence the regulatory framework, to be particularly important. This brings us to the last reason why an extrapolation of results is not prudent at this point in time: a considerable amount of changes have occurred after the last year we were able to acquire data for. Therefore, making statements concerning the current state of the energy sector is not possible.

What has been possible is an analysis of trends over time, both within Belgium and as compared to the other countries. Our general conclusion in this regard is that the liberalization process did produce some beneficiary effects on the electricity and gas sectors, and the regulatory framework, especially the energy regulator, has tried to create a market which benefits the individual consumers. However, we cannot put forward that the evolutions have been unequivocally positive. Evolutions in the energy sector are also impacted by events which are outside of the scope of influence of the regulatory framework. Increases in GDP and inflation are impacted by and impact energy evolutions. Increases and decreases of international oil, coal and gas prices have an impact on several, if not most of the indicators we analyzed in the report.

The market indicators in Belgium show a moderately positive evolution, extrapolating results of the Flemish Region. The total number of licenses for energy supply companies has increased, indicating a considerable number of competitors in the supply market. Market shares for the energy supply incumbents have gone down as well, though at a slower pace then when compared to Ireland. The switching behavior of consumers can partially account for this: though switching or renegotiating a contract is in many cases beneficiary, a great amount of consumers opt not to do so. The electricity production market lags behind as well: market shares for the incumbent remain high, likely because of problems with international interconnectivity, making most production domestic. When we look at Ireland, there is a significant difference
.  The problems with electricity production may translate themselves on the electricity supply market as well: if an actor on the production market is a price-setter, competition on the supply market becomes more difficult. Overall however, our deductive analysis indicates a positive relationship between liberalization efforts  and decreasing incumbent market shares in both production and supply markets.

Production indicators seem to not always be affected in a clear way, and show little to no relationship with liberalization efforts. Though gross output compared to GDP has gone down in Belgium, it has remained stable for Ireland and gone up for the Netherlands with increased liberalization efforts. Overall gross output has gone up in all countries, which shows up in our deductive analysis as well. However, gross operating surplus, comparable to profits, have gone down in Belgium, which is what we would expect when a sector is liberalized. Research and development investments have gone down in general, though this cannot be claimed with certainty for Belgium because our data only runs until 2000. The Netherlands however show a negative correlation between research investments and liberalization efforts, which is counter to the expectation that innovation is fostered by competition. Electricity infrastructure investments certainly do not seem to show a link with liberalization efforts, following an internal logic. This is not totally unexpected. After all, this involves investments in the two regulated submarkets, transmission and distribution, not in a liberalized part of the energy sector. Finally, liberalization seems to negatively impact employment, though this is a claim that in our deductive analysis is only substantiated in Ireland, while in the other countries no significant correlation results could be found. There still is a possibility that employment rates will increase again when more competitors achieve higher market shares, but this is a hypothesis, which cannot be ascertained from the data available.
Lastly, we consider consumption indicators to be very important, because they directly impact consumers and impact the consumer’s viewpoints on the market. This enables liberalization efforts to be supported by the country population. In this regard, electricity and gas prices are of pivotal importance. As we saw, the evolution in Belgium after 2000 was first positive, with liberalized prices consistently under the indexed regulated tariffs, especially in the Flemish Region. Both regulatory arrangement changes and high international coal prices have been pushing these prices up since 2004 however, which resulted in overall prices above indexed regulated tariffs in the Walloon Region, and gas prices above this indexed tariff in the Flemish Region. Comparisons between countries and deductive analyses show overall negative correlations between energy prices and liberalization efforts. These cannot fully be explained by the increases in international oil, coal and gas prices, but might at least partially be explained by the constant increases in GDP from 2000. In any case, it will prove interesting to see what will happen now that the international prices have stabilized and even gone down. In a liberalized market the consumers should benefit the most from lower production costs. As far as quality factors are concerned, overall data is limited, and we were not able to do a deductive analysis because of this. On average, the quality of the service has not decreased as far as we could assess, though a convergence between peak load and net production capacity is a reason for concern, and should be monitored closely.
The question whether or not the energy market is effective in Belgium remains partially unanswered at the end of this report. The liberalization process has certainly not fulfilled all of its promises, especially compared to the telecommunication sector. But this latter sector has been liberalized for a considerably longer time, and the regulatory arrangement of the sector seems to have become more stable over the years. Considering the recent opening up of the market, the energy market is not mature yet with regards to its liberalization and the regulatory arrangement adapts in order to deal with this evolving market.
A last conclusion we would like to draw from this report is the reemerging important differences between the energy and telecommunications sectors. In the previous work package we already saw a significant difference with respect to how the regulatory arrangements were structured, but in this work package we also clarify, looking forward to the next chapter, how the industries themselves have evolved on a different pace liberalization-wise, and how the two sectors are distinct types of network industries. This means that a full comparison of the market effectiveness of the two sectors would be of little use. We will continue to analyze however how both sectors and their respective regulatory arrangements have coped with the distinct challenges each of them have faced. 
3. THE TELECOMMUNICATIONS SECTOR
3.1. INDEPENDENT VARIABLES
3.1.1. Timelines

3.1.1.1. The liberalization process

Telecommunications initially referred to the public phone and the telegraph. The dependence of telecommunications services on a physical network was problematic for the development of competition on the market. Investments in a network are very important and their return grows exponentially with the density of the network and the number of clients. Economics of network industries are based on an extreme large scale effect that has been the rationale for the development of the sector on the basis of monopolies. From the ’70s, technological evolutions started being significant and began to exertreached to exert pressure on the market; the monopoly structure of the market started being seriously questioned in the ’80s for its inefficiency. In Europe, the progressive transformation from monopolistic regimes to competitive ones was launched by the European Community. 

It started in 1990 with the Directives 90/387 CE (Open Network Provision Directive, so-called ONP directive) and the Directive 90/388 CE on competition provisions. In Belgium, these provisions were transposed and completed by the Law of 21 March 1991 on autonomous public enterprises that separates regulation from service provision. Belgacom was created and held the monopoly over reserved services: vocal telephony, mobile radio telephony and radio communication. Non-reserved services were liberalized; this regarded terminal equipment and high added value services. In addition, Belgacom was granted the exclusive right to exploit all telecommunications infrastructure, including those used for non-reserved services. 
VOCAL TELEPHONY: Prior to 1994, Belgacom used to overcharge international calls to cross-subsidize network connection and local calls. However, certain telephony techniques which surfaced around 1994 enabled other operators to challenge Belgacom by charging more competitive prices for international calls. Forced to prepare for a full competition regime, Belgacom proceeded to do a tariff rebalancing in 1996.
INFRASTRUCTURES: From 1994, European authorities communicated their ambition to get rid of exclusive rights on telecommunications infrastructure. They wanted to allow existing alternative infrastructure (for gas, water, electricity, rails, broadcasting, and TV distribution) to provide telecommunications services. The Law of 20 December 1995 made it possible for such networks to provide telecommunication non-reserved services. The Royal Decree of 28 October 1996 completed this market opening by conditioning it to the delivery of an individual license and the maintaining of the universal service. This move, however, only regarded the use of existing alternative networks; no regime for the creation of infrastructure had been set. This market opening was mostly beneficial to the cable network, which could be adapted to telecommunications services relatively easily. Anticipating the full liberalization, the Flemish government created the firm Telenet Vlaanderen in 1996. 

MOBILE: Anticipating the Directive 96/2/CE, which aimed to abolish barriers to the competition of mobile telecommunications, Belgium adopted the Law of 12 December 1994 to withdraw mobile telephony from the list of services reserved by Belgacom. The second license for a mobile operator was delivered to Mobistar in 1996. The 1991 Law, however, imposed GSM operators to rely on Belgacom infrastructure for interconnecting the elements of their own network, which was not changed by the 1994 Law. This barrier was removed with the Royal Decree of 28 October 1996, which allowed operators to create their own infrastructure and become independent from Belgacom's. 

In 1994, The European Community decided to fully liberalize the telecommunications sector. This was deemed necessary because, on the one hand, the first measures only had little effects. On the other hand, the European Union was threatened to be left behind by the United States, which showed rapid growth in the sector. Consequently, a series of directives were adopted in 1996 in order to launch the full liberalization phase by the 1 January 1998, at the latest. Infrastructures, terminals, and all telecommunications services were covered by these directives. In addition, special rights on infrastructures were banned, which allowed enterprises to set up their own network or use an existing infrastructure. Belgium transposed the European measures through the Law of 19 December 1997, just in time for the crucial deadline. 

Any enterprise may create and exploit a telecommunications network and provide a telecommunications service. These activities, however, are conditioned either by a declaration or the approval of an individual license, depending on the sensibility of the infrastructure or network concerned. Any enterprise wishing to create and exploit a public telecommunications network needs to get individual authorization. By early 1999, 20 such licenses had been granted. Voice telephony was finally liberalized. Operators who wanted to provide a service of vocal telephony, mobile or fixed, now need a license. While the number of licenses is not limited for fixed telephony, the constraints related to the use of the radio spectrum makes it necessary to limit the number of licenses for mobile telephony. For the same reasons, any other mobile service must get a license. Because the provision of all other services is only conditioned upon a declaration, the provision of Internet services is subject to the declaration or license procedure according to the type of network used for its delivery. 

The key to market opening lies in the possibility to create new infrastructure. To allow this to develop, it is necessary to make interconnections with the existing network easy. Specific rules applying to powerful operators were set in this perspective. They These powerful operators must publish their offer for interconnection, detailing technical and tariff aspects. Another important measure for sustaining the development of competition is number portability, which allows a customer to change operators without changing his number. This has become possible due to the fixed telephony with the Royal Decree of the 16 March 2000. The portability of mobile numbers has been made possible by the Royal Decree of 23 September 2002. 

Although infrastructures and services were already fully liberalized in 1998, some operators still enjoyed a dominance that allowed them to control the market. Consequently, the next series of measures did not aim at further liberalizing, but at stimulating the development of competition on an already liberalized market. The 2003 framework
 made a move closer to competition law, while creating the concept of "powerful operator" and conditioning regulation to a market analysis procedure. National regulators became in charge of defining relevant markets, analyzing them, identifying powerful operators and imposing specific obligations on them, such as transparence, network access, or tariffs. 

In addition, as a consequence of technological innovation, services and technologies, supporting electronic communications services were converging. Under the 1998 framework, regulatory constraints varied according to the technology used. In order to prevent competition distortion between providers of similar services, the framework set the principle of technological neutrality. Regulation was approached by services independently from their technological support. These measures, to be effective, needed the regulator to process the market analyses and impose remedies on powerful operators. 

The European Framework was transposed in Belgium through several laws, both at the Federal and the Community levels. The competence distribution in the Federal Belgium obliged to fragment the transposition. The federal legislation transposed the telecommunications part of the framework and Communities legislations transposed the broadcasting part.  At the Federal level, the European provisions about market regulation were transposed by the law of the 13 June 2005 on electronic communications. At the Community level, the transposition has been carried out by the French Community Law
 of 27 February 2003, the Flemish Community Law of 4 March 2005, and the German Community Law of 27 June 2005.

The processing of market analyses has been delayed in Belgium due to competence conflicts between the federation and the linguistic Communities. The first initiatives of the BIPT in this respect took place in early 2006. The 2005 Law facilitates market access by conditioning the creation and exploitation of a network, and the providing of telecommunications services on a simple declaration. Numbers and frequencies must, however, be individually allocated. 

3.1.1.2. The regulatory arrangement

The principle that separates operational and regulatory activities was agreed at the European level. Therefore, the 1991 Law jointly transformed the RTT into Belgacom and created a new regulatory institution, the BIPT. At that time, the BIPT was still directly dependent on the Minister responsible for telecommunications, who had the competence to manage and represent the Institute. 

At its creation, the BIPT was mainly thought to be a counseling organization (Dehousse 1999: 64). The BIPT issued advice and reports studies on general telecommunications policy. It was also in charge of the preparation of Belgian legislation and regulation. Another important competence regarded the monitoring and control of the respect of the regulation of the operators to make sure they respected the regulation. It acted as a mediator between telecommunications operators. 

In the following years, the BIPT's competences have been regularly increased and progressively extended to decision making:

- In 1994, the consultative committee for telecommunications was created within the BIPT. It issues opinions and writes the annual report on the sector evolution. To that end, it has the capacity to get all necessary information from firms. 

- In 1995, the BIPT became able to impose a sanction, which is the suspension of connection to the public infrastructure. It also can intervene into operators’ conflicts by issuing an opinion. The parties have the opportunity possibility to agree beforehand to make the BIPT opinion mandatory.

- In 1996, the BIPT became responsible for the management of the numbering plan. From that date, the BIPT can also formulate recommendations regarding the allocation of licenses allowing alternative infrastructures to provide telecommunications services. After the BIPT's recommendation, the decision whether or not to allocate the license is made by the Minister. The BIPT's approval becomes necessary to modify the condition of the provision of the universal service. 1996 is also the year of the competition conflicts emerged between the federal and the Communities due to the dual management of infrastructures traditionally used for broadcasting. 

The 1997 Law reinforced the competences of the Government and BIPT. The Government determines all essential regulations: those related to licenses for infrastructures, vocal telephony, leased lines, interconnections, and redefinition of the universal service. In addition, the Government makes the most important administrative decisions: the allocation of vocal telephony licenses, licenses of mobile telephony, and designation of the universal service provider. The Government is also in charge of translating European directives into Belgian Law. The ambiguity regarding the independence of the BIPT is maintained; his statute has not been changed in spite of its competence increase. 

The BIPT's competences were also reinforced by the 1998 liberalization: 

- It has more power for gathering information from firms. 

- It is responsible for managing the fund for universal service. 

- It is competent for establishing the list of powerful operators on the market. 

- It may still issue an opinion for conciliating operators, but the possibility to make this opinion mandatory was withdrawn.  

- It is responsible for specific conflict resolutions (interconnection, leased lines, special access, and shared access). This competence however only applies regarding conflicts emerging before any agreement signature.

- Its powers are especially enlarged for interconnection issues. It can limit the obligation to provide interconnection, and approve and modify offers of powerful operators. Decisions are made by a new organ, the interconnection Chamber. The BIPT is responsible for making sure the Chamber's decisions are executed. 

- It may impose administrative, penal, financial sanctions on operators in case of non-respect of the regulation.
- It is responsible for managing the numbering space, which means managing allocations in an objective, transparent and non-discriminatory way. 

- The mediation service, formerly within Belgacom, became part of the BIPT.

The statute of the BIPT is ambiguous. On the one hand, it is subordinated to the Minister, who controls its day-to-day activities and determines the extent of the power delegated to the general administrator. On the other hand, the competences the Law or Royal Decrees attribute to the BIPT are a factor of independence. The Minister is not allowed to use its day-to-day management competence to influence the decisions the BIPT must take independently (Dehousse 1999: 67). 

2002 is the year of enactment of the current regulatory framework at the European level. Three European networks have been created at that time: the European Regulators Group (ERG), the Radio Spectrum Committee (RSC), and the Radio Spectrum Policy Group (RSPG). 

In 2003, Belgium takes a first step towards the imposition of the new European framework through the Laws of 17 January 2003. These brought radical changes in the structure, functioning and competences of the BIPT. 

- According to European regulation, the Institute has become more autonomous. The BIPT is not managed and represented by the Minister anymore, but by a Board of Directors whose members are chosen by the Government. The BIPT is now controlled by issuing two annual reports of its activities and the evolution of markets to the Parliament. 

- Competences regarding conflict resolution are also reviewed and re-allocated between the BIPT and the Competition Council. The BIPT keeps its mediating role, but the Chamber for deciding over conflicts disappears. The Competition Council is in charge of making decisions over conflicts. The Judicial Court also has a general competence over conflicts when subjective rights are involved. 

- The BIPT's competence of preparing Laws and Royal Decrees is replaced by the right to issue an advice. On the other hand the BIPT becomes responsible for preparing the transposition of European texts. 

A series of competence conflicts between the federal and the Community levels delayed the application of the new economic regulation approach brought by the 2002 framework. A cooperation agreement, signed in 2006, creates two networks: the Conference of Regulators for Communications (CRC) and the Inter-ministerial Committee. The CRC is informed by regulators every time they have a project of decision regarding electronic communications. The group of regulators may decide to seize the case and unanimously decide instead of the regulator that initiated the case. The Inter-ministerial Committee gathers the Federal Ministers responsible for telecommunications and the three Communities Ministers responsible for media. This collective organ is responsible for issuing legislation in the area of electronic communications. 

Although the CRC is not formally effective, its creation allowed the launch a series of market analyses. For these, the BIPT is the central actor, driving the procedure from the first consultation to the final decision. The Communities media regulators are informed and may be associated to the decision if they feel it touches their competences.  The Competition Council issues an advice, most of the time non-mandatory. The European Commission has a veto power over all elements of the decision, except the choice of remedies. The Brussels Court of Appeal intervenes when the BIPT's decision are appealed by operators. 

At the end of 2007, the Commission revised the recommendation on relevant markets (see above). The withdrawal of several markets from the list of regulated market generated an indirect effect: the enlargement of the responsibility area of the Competition Council to the detriment of that of the BIPT. In 2006, the Belgian Competition Authority was reformed and strengthened, which enhanced its capacities to act in the telecommunication market.
3.1.2. Basic information on liberalization and regulatory arrangement in other countries
3.1.2.1. Ireland
The Irish independent telecommunications regulatory agency was established in 1997 as the Office of the Director of Telecommunication Regulations (ODTR). The ODTR was responsible for the licensing and regulation of all communication transmission: i.e., the delivery networks for telephony, television (both analogical and digital), radio networks and the postal network. It was replaced in 2002 by the Commission for Communications Regulation (ComReg), a statutory body responsible for the regulation of the electronic communications sector (telecommunications, radiocommunications and broadcasting transmission) and the postal sector. 

Ireland’s Minister for Public Enterprise introduced full liberalization of the telecommunications market on 1 December 1998, which opened up the telephony market. Accordingly, the ODRT developed simple licensing schemes, the interconnection and numbering regimes, and dispute resolution procedures to drive liberalization. Mobile telephony was liberalized in 1996, with the allocation of a license to a second mobile telephony operator (Esat Digifone) to operate a digital GSM mobile telephony service. In 1998, the ODTR attempted to introduce further competition into the mobile market by promulgating regulations. Following legal challenges, which delayed the ODTR decision until 2001, an additional mobile network operator joined the market, bringing the number of operators to three.
3.1.2.2. The Netherlands
The independent post and telecommunications authority, Onafhankelijke Post en Telecommunicatie Authoriteit or OPTA, was established on 1 August 1997 as successor to the Networks and Services Board (TND) of the Ministry of Transport, Public Works and Water Management. The tasks and competence of OPTA are defined in the OPTA Act. OPTA is an independent executive body (ZBO), a status that enables it to operate at a distance from the Ministry of Economic Affairs. The Minister of Economic Affairs, Directorate General Telecommunications and Post (DGTP) do bear political responsibility for a number of OPTA’s tasks, but have no direct say in the decisions made by the independent OPTA Commission.

The new Telecommunications Act was adopted on 19 May 2004 to transpose the 2003 European regulatory framework for electronic communications, and serve as the foundation for OPTA’s activities. Accordingly, OPTA is responsible for defining markets, identifying parties on these markets with significant market power, and determining the obligations to be assigned to these parties. OPTA’s most important tasks also include settling disputes between providers regarding access to and interconnection between networks, approving or rejecting interconnection and end-user tariffs, issuing telephone numbers, protecting the privacy of consumers in the area of post and telecommunication, regulating certification providers for electronic signatures, and safeguarding the legal minimum of services to be provided in the area of post and fixed telephony.

The Netherlands embarked in an early 'step-by-step' approach to liberalization, beginning with the corporatization of the PTT in 1989, which involved gradual privatization and a weak competition policy. The 1989 Act separated regulatory and operational tasks. The regulator receives independent status in 1997. Terminal equipment was liberalized in 1982, value-added services were exposed to competition in 1989, and data services in 1993. The liberalization of telecommunications networks in 1996 and voice telephony in 1997 took place earlier than EU liberalization.

3.1.2.3. Switzerland

The Federal Communications Commission (ComCom) is the independent regulatory authority for the telecommunications market. Established by the Law on Telecommunications (LTC) of 30 April 1997, it consists of seven members - who must be independent specialists - nominated by the Federal Council. However, it is not subject to any Federal Council or Department directives. The Commission is independent of the administrative authorities and has its own secretariat. It informs the public of its activities and produces a report each year for the Federal Council. The Federal Office of Communications (OFCOM) is part of the Federal Department of the Environment, Transport, Energy and Communications (DETEC). By law, the Commission instructs the Federal Office of Communications (OFCOM) to prepare its business and implement its decisions. 

The Commission has additionally delegated some of its tasks to OFCOM. The main activities and competences of the ComCom include granting licenses for the use of radiocommunication frequencies, awarding universal service licenses, laying down the access conditions (unbundling, interconnection, leased lines, etc.) when service providers fail to reach an agreement, approving national numbering plans, fixing the terms of application of number portability and carrier selection, and deciding supervisory measures and administrative sanctions

Like the European Union, Switzerland liberalized the telecommunications sector in two steps. A first wave dealt with the data traffic market and a second one with vocal telephony, which was effectively liberalized on 1 January 1998 (on the same date as the countries of the European Community).

3.1.3. Indices
3.1.3.1. OECD ECTR INDEX

As in the energy part, the OECD ECTR index for telecommunication is presented here for the four countries we are examining.
	OECD ECTR indicator table for telecoms
	

	
	
	
	
	

	
	Belgium
	Ireland
	Netherland
	Switzerland

	1990
	5,5
	5,6
	5,4
	4,2

	1991
	5,2
	5,6
	5,3
	4,2

	1992
	5,2
	5,6
	4,4
	4,2

	1993
	4,9
	5,3
	4,1
	4,2

	1994
	4,7
	5,3
	3,7
	4,2

	1995
	4,2
	5,2
	3,6
	4,0

	1996
	4,1
	5,1
	3,4
	4,0

	1997
	4,1
	5,1
	3,2
	4,1

	1998
	3,6
	4,4
	2,9
	3,7

	1999
	3,3
	4,0
	2,5
	3,5

	2000
	3,0
	3,7
	2,3
	3,3

	2001
	2,7
	3,5
	2,2
	3,2

	2002
	2,5
	3,3
	2,1
	3,0

	2003
	2,4
	3,2
	1,9
	3,0

	2004
	2,3
	3,1
	1,8
	3,0

	2005
	2,0
	3,1
	1,8
	2,6

	2006
	1,9
	2,8
	1,8
	2,6

	2007
	1,8
	2,7
	1,6
	2,4


Table 6: OECD ECTR indicators for telecoms
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Graph 26: OECD ECTR indicators for telecoms comparison
Overall, the data shows that the four countries evolved in the same direction and clearly transited from a monopolistic regime to a liberalized one (see table 6/graph 26), which is consistent with the timelines presented above. Beyond that general observation, it is possible to spot differences in the individual trends for each country. One can first observe that Switzerland has had a slightly different evolution than the three others, to the extent that the Swiss regime did evolved as much as the others during the studied period. In 1990, Switzerland was already fairly advanced in the liberalization process in comparison to the three others. However, as of 2007, Switzerland remains among the least liberalized of the four countries. The graph shows that both the Netherlands and Belgium crossed the Swiss line, in 1993 and 1997 respectively. Only Ireland remains above Switzerland, although both trends have been largely convergent, which means that Ireland has taken up almost all the advance Switzerland had in 1990. 

The fact that Ireland remains the only country less liberalized than Switzerland--although it showed a level of liberalization in 1990 similar to that of Belgium and the Netherlands -- illustrates how Ireland is not as committed to liberalization as the two other countries. Ireland delayed initial liberalization efforts, which ended in 1997 with the Liberalization Act. That date appears central to the Irish liberalization process, since afterward it intensified and progressed at the same pace as the Belgian process. Belgium’s trend is the most linear of the graph, which means that the liberalization process has evolved very regularly over the entire period. The Netherlands, which in 1990 and 2007 showed a similar level of liberalization as Belgium, evolved a bit differently. They started the process earlier, already introducing many changes before 1997, therefore, ahead of the others, which is consistent with the timelines, as stated before.  From 1999, however, the Dutch process slowed, which allowed the Belgian one to reach the same level in 2006 and then surpass it.  
3.1.3.2. Regunet regulatory arrangement indices
Proliferation index

The system of action considered here is the implementation of the 2003 regulatory framework for electronic communications in Belgium. The tasks correspond to the interaction patterns identified in the former work package. Here is a list of these tasks, together with the actors involved in them and the nature of their participation. 

(P1) Market analysis: The BIPT has the initiative, but decides under the hierarchical influence of the Commission. Therefore the BIPT gets a 0.75 and the Commission a 1. Operators and the competition Council are consulted: they both get a 0.25. The CRC, as a co-decision maker, gets a 0.5. 

(P2) Choice of remedies: The repartition of power is similar to that of the market analysis except for three actors. The Commission has only a recommendation power, therefore gets a 0.25 instead of a 1, which contribute to raise the position of the BIPT to 1. The Competition Council may have a binding opinion in some cases, which justifies raising the evaluation of its influence to 0.5.

(P3) Allocation of rare resources (numbers and radio frequencies): The BIPT decides alone, therefore gets a 1. 

(P4) Regulation over rare resource allocation: the Federal Government decides (1) after consulting the BIPT (0,25) 

(P5) European harmonization of numbering resources: The Commission and the Cocom co-decide, with the Commission having the initiative (0,75) and the Cocom having the final word (1). 

(P6) Establishment of standards for interoperability: The Commission has the initiative and decides (1) with the Cocom as a co-decider (0,5). 

(P7) Regulation over universal service: The Federal Government decides (1) after consulting the BIPT (0,25) 

(P8) Appeals against the BIPT's decision: This is the competence of the Brussels Court of Appeal (1)

(P9) Conflict between operators on the basis of sectoral law: This is the competence of the Competition Council (1)

The telecommunications regulation entails 9 tasks and 8 actors (BIPT, European Commission, Operators, Competition Council, CRC, the Federal Government, the Cocom, the Brussels Court of Appeal). The proliferation index is 1 – (1/8) = 0.875
Specialization index
	Number of actor per task

	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9

	5
	5
	1
	2
	2
	2
	2
	1
	1


The minimum number for the specialization index for telecommunication is 9, the maximum number is 9*8 = 72. When we add the number of actors involved per procedure we get 9 < 21 < 72, or 0 < 12 < 63. If we want to rescale this to a number between 0 and 1, we get  0 < 0.190 < 1. This the inverse  of the specialization index, so the actual specialization index is 1 – 0.190 = 0.810.
Actor centrality index
	BIPT's involvement evaluation

	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9

	0,75
	1
	1
	0,25
	0
	0
	0,25
	0
	0


	European Commission's involvement evaluation

	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9

	1
	0,25
	0
	0
	0,75
	1
	0
	0
	0


	Federal Government's involvement evaluation

	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9

	0
	0
	0
	1
	0
	0
	1
	0
	0


BIPT centrality index = (sum of its involvement in all tasks) / number of tasks = (0,75+1+1+0,25+0,25) / 9 = 3,25/9 = 0, 361

European Commission centrality index = (1+0,25+0,75+1) / 9 = 3/9 = 0, 333

Federal Government centrality index = (1+1) / 9 = 2 / 9 = 0,222

According to the actor's centrality index, the BIPT is the most central actor of the system, followed by the Commission and the Federal Government. 
Regarding the other indices, it is still early to evaluate their value, especially without other references for comparison. It will be particularly interesting to compare it to that of the other countries investigated in the project when the relevant data is collected. The methodological tools presented here are limited. They do not take into account the relative importance of each task. Some tasks may be fundamental and others more peripheral. Ideally, the configuration taking place in the central tasks or decision should be more influent in the final outcome of the indices. 

3.2. DEPENDENT VARIABLES: MARKET EFFECTIVENESS

3.2.1. Inductive analysis of Belgium

This part presents the data we gathered on market effectiveness for Belgium and inductively interprets it with the timelines (see 3.1.1.). 

3.2.1.1. Market indicators
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Graph 27: Number of telecoms operators Belgium
Number of fixed telephony operators
Although data is missing for 1998, we can, however, clearly see the trend of a huge increase in the number of operators in 1998, since there was only 1 in 1997 and 20 in 1999 (see graph 27). Another small increase took place in 2000. From 2000 onwards, the number has remained relatively stable. The explanation lies in the liberalization that resulted by the provision of fixed telephony, which took place in early 1998. Before that date, fixed telephony was a reserved service, which meant that Belgacom was a monopolist in this market.
Number of mobile telephony operators

While only one operator existed between 1990 and 1994, a second one appeared in 1995, and a third in 1998. Mobile telephony was liberalized in Belgium in 1994, which explains the emergence of a second operator in 1995 (see graph 27). The number of operators has not, however, dramatically increased like the fixed telephony; a third operator only appeared in 1998. Although mobile telephony has been liberalized, market entry is here very limited due to the fact that the radio spectrum is a rare resource
. Consequently, the Government has the possibility of limiting the number of licenses allocated to mobile operators. The evolution in the number of operators must here be explained by the wish of the Government. 

Number of Internet providers
Our data here only covers the period 1997-2006. In 1997 and 1998 there were already 17 operators. The years 1999-2001 saw a regular and dramatic increase that reached 98 operators in 2001. From that date, their number has remained relatively stable (see graph 27). The 1991 Law did not include Internet in the services reserved to Belgacom. This explains the fact that there were 18 in 1997 already. But what explains the dramatic increase between 1999 and 2001 if this service was already liberalized (see graph 27)? One explanation lies in the possibility opened by the 1997 Law (effective in 1998) to create new infrastructures
. Before that, a non-reserved service could only be provided over existing alternative infrastructure (like water, TV cable, gas, electricity). Another possibility would involve linking the increase of Internet operators to the increase of fixed telephony operators. New fixed telephony operators could have invested in the growing Internet market at the same time by bundling Internet and telephony offers. 
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Graph 28: New entrants market shares telecoms Belgium
New entrants market share in international telephony

Until 1998, their market share was 0. Then they increased rapidly and regularly in 1999, 2000 and 2001. Since 2001, it reached almost 50%. They were stabilized at that score until 2003. No data was available after 2003 (see graph 28). The moment of this huge increase is roughly the same as the increase in the number of fixed telephony operators. The emergence of competitors to Belgacom corresponds with the increase of new entrants market shares. The explanation obviously lies in the liberalization that occurred in 1998. 

New entrants market shares in the mobile market

Until 1994, their market share was 0. They then increased rapidly and regularly in 1995 and 1996, reaching 30%. There is then a relatively stable period until 2000. From 2000 to 2003, they resumed their increase, although much slower than in the first period of increase. The 1995 increase is explained by the emergence of a second operator, Mobistar, which obviously maturated the development of its clientele over two years (see graph 28). The arrival of the third operator, Base (ex-Orange), however, only provoked a very slight increase of new entrants market shares. The following relevant change, an increase from 35% (2000) to 46% (2001) cannot, however, be explained either by liberalization or change in the regulatory arrangement, as neither show a noticeable event at that moment. It is also interesting to note that the number portability, effective from October 2002, did not launch an increase in their market share in 2003. 

3.2.1.2. Production indicators
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Graph 29: Investment and revenue/inhabitant telecoms Belgium
Total annual investment
This indicator is, on the whole period 1990-2006, very stable (see graph 29). Although many small irregularities were suffered from one year to another, alternating ups and downs, this indicator shows it was very stable in the long run. Overall it gained 30% between 1990 and 2006, but it is hard to attribute this increase to liberalization or the resulting organizational changes. 

Revenue from fixed services 

The evolution of this indicator can be divided into two periods. It first slowly increased, from 237 USD in 1990 to 290 USD in 1998. This is consistent with the slow increase of the number of lines during the same period. Although we do not have the information for 1999, we can note that there was a clear drop between 1998 (290 USD) and 2000 (207 USD (see graph 29)). This drop took place at the very moment of the liberalization of vocal telephony. We could assume that it was due to an increase in competition that pushed for lower prices. However, this drop also takes place at the moment the number of standard lines decreases, which suggests the revenue drop could be related to the shrinkage of that market, itself explained by the boom of the mobile telephony. The following period, covering 2000 to 2005, is very stable. 

Revenue from mobile services 

This indicator rose continuously from 1990 to 2003. Low in the first years, this increase became progressively stronger and is now very significant. From 2003 to 2006, it remained very stable. Over the whole period of increase (1990-2003), it was clearly booming: the revenue per inhabitant went from 6 USD up to 408 USD (see graph 29). This is not due to a price increase (those, on the contrary, had decreased),but to the development of the market. While almost no one had a mobile phone in 1990, 78% of the population had a subscription in 2003 (see graph below). As said above, the enlargement of that market is probably due to the decrease of prices, itself probably generated by the progressive development of competition. The relevant dates for the mobile market are 1994 (liberalization), 1995 (Mobistar), 1996 (possibility to create an alternative network), 1998 (Base). These dates are consistent with the progressive increase shown on the graph. They do not, however, explain the fact that the increase goes on until 2003. They also do not explain the exponential profile of the trend. As for the brutal stop in that success trend in 2003, no specific event related to liberalization takes place at this moment in Belgium.

Total revenue from all telecommunications services

In spite of an irregularity between 1999 and 2000, this indicator shows an exponential profile in the long run. Its trend in the first period, from 1990 to 1998 is surprisingly similar to that of the revenue from fixed services, although the increase here is a bit more pronounced (see graph 29). The difference between the value of both indicators increases with time, suggesting that the importance of fixed telephony in the telecommunications sector is gradually decreasing. This is consistent with the gentle rise of the revenues in the mobile sector over the same period. The irregularity noticeable between 1999 and 2000 may follow the trend of the revenues from the fixed telephony (that decreased between 1999 and 2000), but the difference in terms of intensity suggests that there is another reason. The revenues from the mobile sector cannot be the explanation, since they are rising. Although we do not have an explanation for that sudden drop, we cannot help noticing that it takes place just after the total liberalization reform, which suggests a link. The second period, from 2000 to 2006, shows an abrupt increase, notably between 2003 and 2004. It is puzzling to notice that the big jump of 2003 happens at the moment the revenues from mobile services stop growing and stabilize, with the revenues from fixed telephony being also very stable in that period. We do not have the data for the Internet. They may illuminate that phenomenon. A last remark over that graph: it is interesting to note that while total revenues from the sector have greatly increased, the level of investment has remained roughly the same. 
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Graph 30: Revenue/access channel telecoms Belgium
Revenue from fixed service / line

The trend of this indicator is similar to that of the revenue from fixed service per inhabitant, commented above, which is consistent to the fact that the number of access lines per inhabitant has remained very stable (see graph 30). Consequently, the comments made above over the revenue per line are applicable here. 

Revenue from mobile service

This indicator starts with two years of relative stability (1990-1992) before reaching a peak of 2496 USD in 1993. After that date, it sharply and regularly decrease until it reached 364 USD in 2000. It remained relatively stable from that date onwards (oscillating between 360 and 490 USD) (see graph 30). It is interesting to note that this indicator is more or less the opposite of the revenue per inhabitant and the number of subscribers. This consolidates the explanation given above that the rise in the revenue per inhabitant was due to an enlargement of that market more than to an increase of the prices. An increase of the prices would actually have increased the revenue per subscriber. The data we have on prices, although incomplete, show that they sensibly dropped between 1994/1995 and the period following the total liberalization of 1998. This also explains the drop in the revenues in the same period. Unfortunately, we do not have enough data on prices prior to 1994 to be able to relate those with the 2003 peak in the revenues. In spite of this lack of data, it is possible to relate the general drop of the prices (and with them, of the revenues per line) to the liberalization of the mobile telephony. The liberalization was institutionalized in 1994 and made a reality with the arrival of Mobistar in 1995. The monopoly the incumbent enjoyed before 1994 may have allowed them to charge high prices until 2003 and, therefore, explains the peak in the revenues per lines at that date. And the liberalization may well explain the impressive drop that begun in 2004. 

[image: image36.png]0,800
0,700
0,600
0,500
0,400
0,300
0,200
0,100
0,000

Staff (Belgium)

—
~
O 4 N M T N O~ OO Hd N MY W W
S DD DD DD DN O OO0 DD O
L I T - S B - S - = B~ T~ T = T = T < T =1
HoHd H H H A A H A A AN NN NN N

Total staff as % inhabitants

Total staff as % of national
employment





Graph 31: Staff telecoms Belgium
Total staff as a % of national employment

This indicator has been regularly decreasing between 1990 and 2003 (see graph 31). We can, however, remark that the decrease has become a bit stronger from 1998, the year of the total liberalization.

3.2.1.3. Consumption indicators
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Graph 32: Access channels consumption telecoms Belgium
Mobile telephony

This indicator, which remained very close to 0 for a long time, timidly started to increase between 1995 and 1996. The increase became increasingly sharper until 2001, when the proportion of mobile subscribers reached 75% of the population. From 2001, the indicator went on a clear and regular increase, although less abrupt than before, until it reached 98% of the population in 2007 (see graph 32). The beginning of the increase of mobile subscribers coincides with the arrival of the second operator. This period of increase also coincides with the raise of the prices of mobile communications (see table in ANNEX 2), which may also be explained by the development of competition. Unfortunately, as we lacked data regarding prices, we could not study the relationship between the evolution of prices and the independent variables. 

Standard access lines / 100 inhabitants

This indicator shows great stability. It slowly increased until 1997, and slowly decreased thereafter. The decrease is explained by the boom of the mobile telephony starting in 1996/1997, as the graph shows (see graph 32). However, the decrease of the standard access lines was not as abrupt as the increase of mobile subscribers. This means that although the fixed phone suffered from the competition of the mobile, the latter did not eliminate the former. Fixed and mobile telephony are not in a zero sum game. Rather both have been combined. One can wonder why fixed telephony managed to remain so stable. The explanation probably lies in the fact that in many cases, Internet is provided over the public telephone network. A standard access line does not only allow access to fixed telephony, but also Internet. This may have contributed to maintain a significant attractiveness of the standard access line in spite of the growing success of the mobile phone. 

Internet subscribers

In 1998, the proportion of Internet subscribers to the population was 2%. A regular increase brought them up to 28% in 2007 (see graph 32). Although regular, that increase can be divided into two periods, the first one being a bit more intense than the second one. As said above, the Internet was not a reserved service prior to 1998, so its development from that date is not explained by its liberalization. However, 1998 is the date of the liberalization of fixed telephony and infrastructure, which served as resources in the development of the Internet
. 
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Graph 33: Traffic telecoms  Belgium
Total national fixed telephone traffic/ line

This indicator shows an increase from 1999 to 2001, and a decrease from 2001 to 2005. We do not have data prior to 1999 (see graph 33), which makes it impossible to compare the traffic before and after the liberalization. However, we can imagine the increase is due to the liberalization
. As the next graph will show, in that period prices decreased. As for the decrease of the traffic from 2001, it must be related to the rise of the mobile phone market, which actually reached relative maturity at that date, allowing a development of the traffic able to withdraw minutes of calls from the fixed telephony market. 

Cellular mobile traffic/ subscriber
This indicator has been regularly rising from 2001 to 2007, with a slight acceleration of the increase from 2005 (see graph 33). The data we have on prices, that seem quite irregular over that period, does not indicate that this increase is due to a decrease of the prices. Rather, it seems to be related to the increase of subscribers (see above). The reform of the economic regulation of the telecommunications in Belgium started being effective from 2006. Does that explain the slight acceleration of the increase from 2005? 
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Graph 34: Tariffs telecoms Belgium
OECD residential and business composite baskets

Both indicators show the same trend: a drop from 2000 to 2001, followed by a stable perioduntil 2008 (see graph 34). We can imagine that the drop is a consequence from the liberalization of 1998, which was made a reality in 1999 with the arrival of 19 new operators. Unfortunately, the lack of data prior to 1999 prevents the possibility to draw definitive conclusions. 

3.2.2. Basic comparison across countries
The following graphs compare market effectiveness in the four countries. Their interpretation will mostly make reference to the OECD ECTR index, which is partially built out of the data we have used for our market indicators. It would be tautological to explain a dependent variable with an independent variable that entails the same data as the dependent variable. Market indicators are therefore not being presented and commented in this part. 

3.2.2.1. Production indicators
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Graph 35: Percentage of telecoms staff comparison

The Netherlands and Ireland share a curious trend in regard to the proportion of the telecommunications staff in the national employment. In both countries, that proportion suddently increased in 1998, before slowing down again two or three years later (see graph 35). That moment is consistent with the timelines, so we can imagine that there is a link between the liberalization that took place in 1998 and the sudden increase of staff. We may hypothesize that the arrival of new operators at that date momentarily boosted the telecoms labor market. Another curiousity is the position of Ireland high above the three other countries, although the gap separating them decreased between 1990 and 2003. That convergence may be due to the change to a liberalized and europeanized regime, where the necessity to be competitive may have shrinken the staff and brought it to a level closer to that of the other countries.
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Graph 36: Telecoms/inhabitant annual investment comparison
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Graph 37: Telecoms/inhabitant revenue comparison 
Regarding annual investment in telecoms, Belgium, the Netherlands and Ireland are similar in two respects: the average amount dedicated to investment and the evolution of that investment over the years, at least until 2000. (see graph 36) As we do not have the Dutch and Irish data after that date, this observation is made with reservation. What shows salient on that graph, however, is the superiority of Swiss investments compared to that of the others. The extreme increase in 2006 is especially surprising
. We, however, do not find any plausible explanation in our independent variable. 

The annual revenue graph shows a similar superiority of the Swiss case (see graph 37), which might explain the superior amount of their annual investment. The confrontation of the two graphs (investment and revenues) leads to a general observation: while investments have remain relatively stable, revenue have extraorinarily increased. In the Belgian and Dutch case, they have actually tripled. That revenue has not been used to employ staff, as showed above. This suggests that the telecoms sector must have been a  particularly lucrative sector for investors. 
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Graph 38: Fixed services telecoms revenue comparison 
The evolutions shown on that graph can be divided in two. The first period (1990-1997) shows two groups of countries, Switzerland and Ireland varying between 800 and 1,200 USD, and Belgium and the Netherland being more constant around 600 USD. Each group is homogeneous in the values and evolution of the trends. After 1997, Belgium and the Netherlands diverged in their evolution. Revenues increased in the Netherlands and reached approximately 800 USD in 2001. At the same moment, fixed phone revenues in Belgium fell to approximately 500 USB/line and remained stable throughout the period. In Switzerland and Ireland, revenues fell dramatically between 1998 and 2001 and rose again (see graph 38).

Even if the interpreation is limited due to the lack of data for a few years, we suppose that revenue increases per line from 2001 onwards are due to price rises of fixed phone contracts that were decided to compensate the shrinkage of the fixed telephony market and cross-subsidize the development of mobiles (tariffs of connection from fixed to mobile). 
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Graph 39: Mobile services/subscriber telecoms revenue comparison 

On this graph, 1997 appears to be a turning point. Before, the revenues per subscriber were quite different from one country to another. But from 1997 the four countries are extremely similar in the amount of the revenue per subscriber and in the evolution of that revenue (see graph 39). It seems that the liberalization had a converging effect on that indicator across countries. How can that be explained? It has been illustrated that the number of subscribers has been extremely similar over the whole period in the four countries (see above). The difference in revenue must therefore be explained by a difference in prices. If this interpretation is correct, the 1997 turn would be explained by a converging turn in the prices. Unfortunately, as we do not have consistent data on mobile prices, this interpretation remains hypothetical. 

3.2.2.2. Consumption indicators
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Graph 40: Telecoms standard access line comparison 
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Graph 41: Telecoms mobile cellular subscribers comparison 
As for the number of standard access lines, Belgium and the Netherlands show a very similar trend: both rise at the same pace until 1997 before slowing down. 1997, the date of the liberalization, appears to be key in the trend of all countries, either engaging a decrease (Belgium, the Netherlands, Switzerland), or stopping the increase (Ireland). Only the Swiss trend shows a shock before that date, in 1995 (see graph 40). For all, 1997 is also the moment when mobile telephony starts to develop (see graph 41), which explains the generalised drop of the fixed telephony. One remarkable thing is that while the four countries’ trends start from very different levels, they all finish very close to each other. This is consistent with the second graph that shows an incredible similarity of evolution in the four countries. If we assume that the number of standard access lines are dependent on the number of mobile subscribers, the development of mobile telephony at a similar level in the four countries may push the number of access lines to converge. 
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Graph 42: Telecoms broadband penetration rate comparison 
The broadband penetration rate has evolved very similarly in the Netherlands and in Switzerland, in spite of very different paths in the liberalization process. Belgium ends up, in 2008, with a lower broadband penetration rate than Switzerland (see graph 42), although it is more liberalized at that date according to the OECD ECTR indicators. The confrontation of the respective positions of the countries on this graph to that on the OCED index suggests that liberalization alone cannot explain the development of broadband Internet.  
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Graph 43: International outgoing fixed telephone traffic  comparison 
In all countries a first period of stability is followed by one of increase, starting around 1997. Switzerland and Ireland are the countries where the most international calls were made and the Netherlands where the least international calls were made (see graph 43). The small amount of incomplete data we have regarding the price of international calls does not explain these results. The Netherlands, although less of a consumer of international calls, seem to have lower prices. This is confirmed by the OECD price baskets represented below. 
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Graph 44: Telecoms residential composite OECD basket comparison 2000
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Graph 45: Telecoms business composite OECD basket comparison 2000
The evolution of prices is very similar in the three countries, which suggests that the interpretation made for Belgium should also be applicable here (see above, under 3.2.1.3.). However, in both graphs, the Netherlands displays considerably lower values (see graph 44/graph 45).
3.2.3. Impact assessment of liberalization on market effectiveness in the telecoms sector

The table below details the correlation coefficients and the significance of the relationships (p<0,05 as reference value) found between the OECD ECTR index and market effectiveness indicators for the four countries. The correlation is only discussed for significant results.

The correlation coefficient, generally referred to as r, indicates the strength and direction of a linear relationship between two variables, that is, the similarity of movement. It oscillates between -1 and 1. If the variables have a strong positive linear correlation, r is close to +1.  Positive values indicate a relationship such that as values for one variable increases, values for the other also increase. If x and y have a strong negative linear correlation, r is close to -1.  Negative values indicate a relationship such that as values for one variable increase, values for the other decrease. If there is no linear correlation or a weak linear correlation, r is close to 0.  A value near zero means that there is a random, nonlinear relationship between the two variables. A correlation coefficient greater than 0.8 (or lower than -0,8) is generally described as strong, whereas a correlation coefficient less than 0.5 (or more than -0,5) is generally described as weak. A correlation coefficient between 0,5 and 0,8 (or between -0,5 and -0,8) indicates that there is a correlation between the two variables, but it is less strong.

The interpretation of this table will be approached per indicator, by gathering the result obtained for the four countries. It will therefore not be a comparison between countries, which was the object of the former part, but rather a comparison between variables. Which aspects of the market effectiveness can be clearly related to the liberalization process? The coefficients of the four countries will be confronted to each other in order to cross validate the eventual strong relationship found between the variables. For example, if one indicator shows an extremely high correlation coefficient in one country but a weak one in the three others, the high score in the one country will not be considered as significant. Conversely, if three countries show a strong coefficient and the fourth also indicates the presence of a correlation, that indicator will be seen as highly correlated to liberalization.

	Correlation coefficient between the OECD ECTR  index and market effectiveness 

	
	Belgium
	Ireland
	Netherlands
	Switzerland

	
	r
	p
	r
	p
	r
	p
	r
	p

	Standard access lines / 100 inhabitants
	0,60
	0.013
	- 0,74
	0.001
	0,60
	0.012
	0,97
	0.00

	Mobile cellular subscribers / 100 inhabitants
	-0,95
	0.00
	-0,99
	0.00
	-0,88
	0.00
	-0,99
	0.00

	Broadband penetration rate
	-0,95
	0.00
	-0,75
	0.014
	-0,83
	0.002
	-0,94
	0.00

	Telecoms staff as a % of national employment
	0,96
	0.00
	0,45
	0.104
	-0,46
	0.100
	-0,70
	0.006

	Telecoms annual investment / inhabitant
	-0,46
	0.064
	-0,35
	0.258
	-0,75
	0.005
	-0,24
	0.345

	Telecoms annual revenue / inhabitant
	-0,82
	0.00
	-0,94
	0.00
	-0,92
	0.00
	-0,91
	0.00

	Revenue from fixed services / line
	0,17
	0.542
	0,59
	0.028
	-0,82
	0.001
	-0,21
	0.429

	Revenue from mobile services /subscriber
	0,85
	0.00
	0,75
	0.007
	0,95
	0.00
	0,82
	0.00

	International outgoing fixed telephone traffic (minutes) / line
	-0,94
	0.00
	-0,89
	0.00
	-0,89
	0.00
	-0,96
	0.00

	Residential composite OECD basket (2000 version)
	0,51
	0.195
	-0,31
	0.453
	-0,59
	0.124
	n/a
	n/a

	Business composite OECD basket (2000 version)
	0,66
	0.078
	0,51
	0.196
	-0,47
	0.240
	n/a
	n/a


Table 7: Correlation coefficient between the OECD ECTR index and market effectiveness
Comment: To make the reading of the table easier, strong correlations have been highlighted in blue, while the presence of correlation is indicated in pink.
The indicators that reach an average high correlation coefficient over the four countries are the number of mobile cellular subscribers per 100 inhabitants, the broadband penetration rate, the telecoms annual revenue per inhabitant, the revenue from mobile services per subscriber, and the international outgoing fixed telephone traffic per line (in bold in the table) (see table 7). 

The proportion of mobile cellular subscribers dramatically increased since 1990, especially from 1998, the key date of the liberalization process. As explained above, in the interpretations of the graphs, prices of mobile communications severely dropped in that period. Mobile telephony became increasingly affordable, allowing an increasing proportion of the population to develop that market. Although our data does not allow us to draw certain causality patterns, we can assume that the decrease of prices is due, at least in a great part, to the liberalization process and the development of competition. Broadband penetration rate also made huge progresses throughout the observed period, especially after 1998. Once again, we can assume that competition stimulated technological advancement, contributed to the extension of the broadband network, and made their use by end users increasingly affordable. 

The telecommunications annual revenue increased with the liberalization process. At first sight, this observation is counterintuitive. One tends to assume that the development of competition pushes operators to be more competitive and, consequently, to reduce their margins. Competitiveness is usually expected to be reached by increasing investment to provide better services and lower prices. Overall, prices in the telecommunications sector have decreased, and services have improved over the 1990-2008 period. In light of the evolution commented above (number of mobile subscribers and broadband penetration rate), we can therefore assume that the extraordinary increase in revenues is due to an even more extraordinary enlargement of the telecommunications market. The following significant indicator, the revenue from mobile services per subscriber, illustrates perfectly that phenomenon. Competition fostered service improvement and prices reduction, which has boosted the market, and consequently increased the revenues, in spite of the increase of investment and reduction of prices. The last indicator, international outgoing fixed telephone traffic per line, is a further illustration of the great extension of the consumption of telecommunications services over the last two decades. 

2.3. PRELIMINARY CONCLUSIONS
In the telecommunications sector, liberalization was enacted on January 1st 1998 and is truly effective. This date is pivotal to understand the evolution of the market trends. The OECD ETCR index shows that Belgium decreased from 5.5 in 1990 to 1.8 in 2007 on a scale from 0 to 6, where 6 was the former monopoly situation. Liberalization has had significant effects on the organisation of the Belgian national market of telecommunications. The number of operators boomed in all sub-sectors (fixed and mobile telephony and the Internet). New entrants reached an overall market share of almost 50%. Of course, Belgacom, the incumbent, keeps a significant position on all sub-markets. In terms of investments and revenues, the situation shows some contradictions. Investments gradually rose to 30% from 1990 to 2006, without being affected by liberalization. Conversely, revenues were very affected. Revenues of mobile telephony rose sharply and stabilized after 2003, while those of fixed phones decreased before stabilizing, also in 2000. Total revenues grew exponentially. The development of added-value services, such as broadband Internet, packages with digital TV or business data storage and transport may have contributed to the growth. Tariffs of residential and business services decreased of 15% between 2000 and 2001 and have remained stable since then. The regulatory arrangement (e.g. the 2003 reform) hardly explains this stabilization. 

The evolution of access channels is also related to liberalization. The trends changed around 1998. Fixed phone lines continuously decreased, but were still maintained above the expected levels when mobile phone subscriptions boomed (from 18% in 1998 to 98% of the population in 2007). A constant rise of Internet subscriptions is observed as well (28% of the population in 2007). More than the opening to competition, the generous cross-subsidisation policy between mobile and fixed phones of the first telecoms package (1996) may explain this trend. In the specific case of the Internet, the growth may rather be explained by the increased supply of services than liberalization per se.

All in all, the Belgian telecommunications market is sound. Increases in competition, investments, revenues, and penetration of technologies are all observed. The inductive analysis points out the impact of liberalization on this state of the market. However, it does not allow us to conclude more generally on the impact of regulatory arrangements on market effectiveness. Regulatory arrangements may not have a clear impact and be confounded with other intervening variables such as the evolution of demand and technology. Liberalization alone has had a clear impact on market effectiveness.

After a glance of the Belgian market, does Belgium differ from similar countries (Switzerland, the Netherlands, and Ireland)? Liberalization occurred in the four countries and, while each followed similar paths, they all reached different degrees of accomplishment. According to the OECD ETCR Index, Belgium and the Netherlands form a first group of the highly liberalized countries with a score of 1.8-1.9. They evolved in parallel on the way to liberalization, while the second group, Switzerland and Ireland, converged in the last year and have reached a score of 2.5-2.7. To sum up, these four countries converged towards a full liberalization of the telecoms sector. 

The similarity of the four national markets has improved over time. Convergence is only observed for the revenues of mobile phones and the number of fixed lines. Revenues of mobiles converged from different levels at USD 750 per subscriber in 1997 and decreased in common to USD 500 in 2006. The number of standard access lines (fixed lines) increased until 1998 from different levels and then felt after liberalization to converge to 35-40 lines per 100 inhabitants. This convergence may be justified by the success of mobile phones everywhere. 

Otherwise, rather similar or parallel evolutions of the market factors occurred. The first similar evolution concerns the mobile market where the growth of the subscription rate is identical across the period and reaches in 2007 a penetration rate of 100%. Total revenues in the whole telecoms sector are also evolving in parallel but with different initial values, Switzerland being significantly above its counterparts. All these elements are testifying a great similarity between the four national telecommunications markets
.

While these markets look very similar, some indicators show differences between the two groups of countries. The division into two groups -- Belgium and the Netherlands on the one hand and Switzerland and Ireland on the other hand -- in the ETCR index is reproduced by revenues from fixed lines and international calls. Until 1998, revenues from fixed lines stood at USD 600 for the first group and USD 1,000-1,200 for the second one. After liberalization, revenues in the first group fell sharply and rose again as of 2002, while in the second group, prices in the Netherlands rose and joined the first group, but remained stable in Belgium. In other terms, revenues from fixed phone lines converged between the Netherlands, Switzerland and Ireland as of 2001 to reach levels around USD 1,200 per line, while they kept close to USD 600 in Belgium. The average length of international fixed calls increased in the second half of the 1990s. They rose from 300 to 800 minutes per year between 1990 and 2005 in Switzerland and Ireland, while in Belgium and the Netherlands growth was more relative from 200 to 400 minutes per year. In all countries the evolution is accentuated by liberalization. Finally, in terms of prices, the period 2000-2008 shows stability for Belgium and the Netherlands and a progressive increase for Ireland (data on Switzerland not available). However, the Netherlands has lower tariffs than the others, both for residential and business telecoms services. As such, in similar markets two groups of countries, Belgium and the Netherlands on the one hand, and Switzerland and Ireland on the other hand, evolve in concert for some factors, but not all. This evolution by groups suggests that the higher degree of liberalization may be the cause of lower revenues from fixed phone lines, less incentive for (long) calls abroad, and price stability.

These two groups are not identical with regard to the levels of investment and the increase of broadband Internet. In terms of the levels of investment, Ireland joins Belgium and the Netherlands, while Switzerland shows investment levels well above the other three countries, even if the evolutions are parallel in all countries. For broadband penetration rate, the Netherlands share the highest rates with Switzerland (33-35%), Belgium is at 26% and Ireland 20%, the latter providing this service only since 2003
. From a broad perspective, these countries have many similarities in the structure of their telecoms market. Most of the indicators evolved in parallel, with similar trends. In some cases, they evolved in two groups of countries, and more exceptionally converge to the same level. All country markets were obviously affected by the liberalization of 1998, but country differences were not totally erased.

This break made by liberalization is also confirmed in the bivariate analysis conducted between the market indicators and the OECD ETCR indicator of the level of liberalization in the respective countries. The results of this analysis confirm that there is a correlation between liberalization and a decrease in revenues from mobile communications, an increase of subscription rates, an overall increase of revenues, an increase of international calls, and a further development of broadband Internet. It does not have more or less influence on the consumption factors than on the production factors. In each category, all the evolutions cannot be explained by liberalization alone. Even if liberalization appears to be responsible for several changes in the evolution of the telecoms markets in these four small European countries, it cannot justify the evolutions alone. The latter have multiple causes. Also, it does not appear clearly at this stage that changes in regulatory arrangements other than the 1998 liberalization had an effect on market effectiveness. Before writing final conclusions on their influence on the market, it will be necessary to develop the regulation index further and conduct thinner country analyses for the Netherlands, Switzerland and Ireland. 
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� Recommendation of the Commission of February 11th 2003 (2003/311/EC)


� Recommendation of the Commission of December 17th 2007 (2007/879/EC)


� CREG yearly report 2001


� Art 16 Federal Electricity Law


� See report by T. VAEL a.o., “Liberalization in services of General Economic Interest”, http://www.pique.at/reports/pubs/PIQUE_028476_Del16.pdf


� S. JEFFREYS a.o., “Privatization of public services and the impact on employment and productivity”, see: http://www.pique.at/reports/pubs/PIQUE_PP3_14_10_2008.pdf


� CREG, “Evolutie van de marktprijzen op de residentiële markt”, 2009, see: http://www.creg.be/pdf/Tarifs/E/evolprixe_nl.pdf


� Series of reports by VREG, for example RAPP-2006-9 (� HYPERLINK "http://www.vreg.be/vreg/documenten/rapporten/RAPP-2006-9.pdf" ��http://www.vreg.be/vreg/documenten/rapporten/RAPP-2006-9.pdf�) and RAPP-2005-5 (� HYPERLINK "http://www.vreg.be/vreg/documenten/rapporten/RAPP-2005-5.pdf" ��http://www.vreg.be/vreg/documenten/rapporten/RAPP-2005-5.pdf�). Later references to the VREG reports concern the same series, titled “evolutie van de elektriciteits- en aardgasprijzen op de markt voor de huishoudelijke en kleine afnemers”


� CREG, ibid.


� Maybe, this could be attributed to the increased  interconnectivity of the Irish Market, resulting in a Single Electricity Market with Northern Ireland.


� Adapted from Dehousse and Gillerot 1997, Dehousse and Zgajewski 1999 and 2003, and Dehousse et al. 2007, including own data collection.


� It is composed of the Directive 2002/19/EC of the European Parliament and the Council on access to, and interconnection of, electronic communications networks and services ("Access Directive"), Directive 2002/21/EC of the European Parliament and the Council on a common regulatory framework for electronic communications networks and services ("Framework Directive"), Directive 2002/22/EC of the European Parliament and the Council on universal services and users' rights relating to electronic communications networks and services ("Universal service Directive"), Directive 2002/58/EC of the European Parliament and the Council on the processing of personal data and the protection of privacy in the electronic communications sector ("Directive on privacy"), Commission Directive 2002/77/EC ("Competition Directive"), Decision 676/2002/EC of the European Parliament and the Council for radio spectrum policy in the Community ("Radio Spectrum Decision"). Are also considered as being part of this current framework the Directive 1999/5 of the European Parliament and the Council on terminal equipment ("R&TTE Directive") and Regulation 2887/2000 of the European Parliament and the Council on unbundled access to the local loop.


� In Belgium Communities legislative texts are called "Decrees". In order to avoid any confusion with application decrees, which are texts adopted by the executive power, they will be referred to as "Community Law".


� According to the OECD Economics Department Working Paper No. 530 "� HYPERLINK "http://www.olis.oecd.org/olis/2006doc.nsf/linkto/eco-wkp%282006%2958" �Product market regulation of non-manufacturing sectors in OECD countries: measurement and highlights�".


� How should we consider the introduction of virtual mobile operators on the market (e.g. Carrefour)?


� Another explanation is the increasing demand of Internet connections from industry and households, a service that were still not really attractive before 1999.


� The demand increase parallels the development of websites and services on the Internet.


� The related price cuts may have provoked an increase of the average length of international phone calls.


� This data is actually so surprising that we can not help wonder whether it is correct. That data comes from the ITU who cites OFCOM as their source.


� This finding should help us to deepen our comparisons of the impact of the regulatory arrangements across the four countries. A similar outcome invites us to design our comparison according to the MSSD approach (most similar system design). 


� Broadband Penetration Rate is the national total of connections (or subscribers) divided by the population and multiplied by 100.





18

[image: image52.emf] 

_1273323996.doc
[image: image1.jpg]RAP








