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Abstract

This document provides an outline to develop road maps for the transition of a regulatory
framework for electricity markets. A regulatory road map stipulates the regulatory actions re-
garding electricity networks and market access that are necessary to reach a desired future state
of market organisation. This desired future state is described as a level playing field for central-
ised and distributed generation (DG), i.e. the participation of large-scale power generation and
electricity generated by combined heat and power plants (CHP) and from renewable energy
sources (RES) in the electricity markets on equal terms. The road map contains a series of regu-
latory actions and developments (in a time frame of 10 to 15 years) and indicates the timing of
these regulatory steps. The timing of these steps depends on key developments in the electricity
sector and the penetration of DG in the electricity market.
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PREFACE

Technological developments and EU targets for penetration of renewable energy sources (RES)
and greenhouse gas (GHG) reduction are decentralising the electricity infrastructure and ser-
vices. Although liberalisation and internationalisation of the European electricity market have
resulted in efforts to harmonise transmission pricing and regulation, no initiative exists to con-
sider the opening up and regulation of distribution networks to ensure effective participation of
RES and distributed generation (DG) in the internal market. The SUSTELNET research project
provides the analytical background and organisational foundation for a regulatory process that
satisfies this need.

Within the SUSTELNET research project, a consortium of 11 research organisations analysed
the technical, socio-economic and institutional dynamics of the European electricity system and
markets. This has increased the understanding of the structure of the current European electric-
ity sector and its socio-economic and institutional environment. The underlying patterns thus
identified have provided the boundary conditions and levers for policy development to reach
long-term RES and GHG targets (2020-2030 time frame). It was consequently analysed what
regulatory actions are needed on the short-to-medium term to reach the existing medium-term
goals for 2010 as well as likely scenarios for longer-term goals.

Regulatory Road Maps

The main objective of the SUSTELNET project was to develop regulatory road maps for the
transition to an electricity market and network structure that creates a level playing field be-
tween centralised and decentralised generation and network development. Furthermore, the
regulatory road maps will facilitate the integration of RES, within the framework of the liberali-
sation of the EU electricity market.

Participatory Process

To deliver a fully operational road map, a participatory regulatory process was initiated
throughout this project. This process brought together electricity regulators and policy makers,
distribution and supply companies, as well as representatives from other relevant institutions.
This ensured a good connection with current industry, regulatory and policy practice, created
involvement of the relevant actors and thereby will enhance the feasibility of implementation.

Newly Associated States

The SUSTELNET project also anticipated on the enlargement of the EU by providing support
to the Newly Associated States (NAS) with the preparation of a regulatory framework and thus
also with the implementation of EU Directives on energy liberalisation and renewable energy in
four Accession Countries (The Czech Republic, Poland, Hungary and Slovakia).

Project Structure

The SUSTELNET project was divided into two phases. During the first phase, the analytical

phase, three background studies were produced:

¢ long-term dynamics of electricity systems in the European Union,

o review of the current electricity policy and regulation in the European Union and in Mem-
ber States,

o review of technical options and constraints for the integration of distributed generation in
electricity networks.
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In the second phase, the participatory regulatory process phase, two activities took place, during
which there were extensive interactions with regulators, utilities, policy makers and other rele-

vant actors:
e Development of a normative framework: criteria for, and benchmark of distribution network

regulation.
o Development of policy and regulatory road maps.

This Report

This report is produced in the second phase of the project to provide in input to the development
of policy and regulatory road maps.
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EXECUTIVE SUMMARY

In the context of SUSTELNET a road map is a guide to the development of electricity regula-
tion. A road map stipulates the regulatory actions that are necessary to reach a desired future
state of market organisation. In SUSTELNET this desired future state is described as a ‘level
playing field” for centralised and distributed generation. This broadly means that centralised and
distributed generation should be able to participate in the electricity market on equal terms. This
rather general conception of a level playing field is operationalised through criteria for electric-
ity regulation.

This document provides a framework for developing regulatory road maps. The framework con-

sist of two dimensions and subsequent stages of development:

e Network regulation divided into five stages: self-regulation, cost-based incentive regulation,
multiple driver incentive regulation, innovative regulation and active network regulation.

e Market access divided into three stages: protected niche market, DG/RES in wholesale mar-
ket and level playing field.

For the development of regulatory road maps a step-by-step approach is proposed. This ap-

proach consist of five steps:

1. Define starting point: the starting point of the road map is established using the stages of
network regulation and market access.

2. Scenarios and background story line: in this step a possible future for the electricity supply
system is defined on basis of a scenario. Furthermore, specific policy targets and ambitions
are defined and subsequently a story line is constructed describing the path along which de-
velopments can take place.

3. ldentify final status of the regulatory framework: the final status of the regulatory frame-
work is identified using the two dimensions network regulation and market access and the
different stages.

4. Back cast regulatory steps and check robustness: the route along which the regulatory
framework can be developed in time is established as well as the timing of the regulatory
steps. Also the corresponding criteria for network regulation and market access are de-
scribed. The robustness of the road map for different future developments (other scenarios
and disruptive events) is considered.

5. Describe actions and responsibilities: in the final step a description is made of the responsi-
bilities of different stakeholders and their actions in the road map (what and when).
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1. INTRODUCTION

1.1 Introduction

Liberalisation and internationalisation of the European electricity market has resulted in efforts

to harmonise transmission pricing and regulation through the Florence Regulatory Process. Al-

though technological developments and EU targets for renewable electricity and GHG reduction

are decentralising the electricity infrastructure and services, hardly any initiative exists to con-

sider the opening up and regulation of distribution networks to the ensure effective participation

of RES and DG in the internal market. The SUSTELNET project provides the analytical back-

ground and organisational foundation for a regulatory process that satisfies this need. The objec-

tives of SUSTELNET are to:

e analyse the long-term technical, socio-economical and institutional dynamics that underlie
the changes in the architecture of the European electricity infrastructure and markets,

e develop road maps for network regulation and market transformation to facilitate the inte-
gration of RES and decentralised electricity systems,

o lay the foundations for a regulatory process on the regulation of distribution networks in the
EU, involving distribution and supply companies, national regulators and national and EU
policy makers.

The main objective of SUSTELNET is to develop regulatory road maps for the transition to an
electricity market and network structure that creates a level playing field between centralised
and decentralised generation and network development, and facilitates the integration of RES,
within the framework of the liberalisation of the EU electricity market. This report outlines the
process of developing the road maps.

1.2 What is a road map?

The principle of regulatory road maps can be derived from technology road maps’. Technology
road maps describe possible routes of technology development and show the probable date of
market introduction. Often technology road maps also indicate the intermediate steps and timing
of technology development.

In the context of SUSTELNET a road map is a guide to the development of electricity regula-
tion. A road map stipulates the regulatory actions that are necessary to reach a desired future
state of market organisation. In SUSTELNET this desired future state is described as a ‘level
playing field” for centralised and distributed generation. This broadly means that centralised and
distributed generation should be able to participate in the electricity market on equal terms. This
rather general conception of a level playing field is operationalised through criteria for electric-
ity regulation.

A road map contains a series of regulatory actions and developments. Furthermore, the road
map indicates the timing of regulatory steps. The timing of these steps depends on key devel-
opments in the electricity sector and the penetration of DG in the electricity market. The level of
detail in the description of the regulatory actions is higher for the short-term actions than for the
long-term actions. Finally, considering that regulation never takes place in isolation, a road map
should address all stakeholders.

! For example: Electricity Technology Road map, EPRI, 1999. (http://www.epri.com/corporate/discover_epri/road
map/index.html) or Hydrogen energy and fuel cells - a vision for our future, European Commission, June 2003
(http://europa.eu.int/comm/research/energy/nn/nn_rt_hlg2_en.html)
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Within the SUSTELNET project nine national regulatory road maps will be developed:
e five EU MS: United Kingdom, Germany, Denmark, Italy and The Netherlands,
e four NAS: Czech Republic, Hungary, Poland and Slovakia.

Besides national regulatory road maps also an agenda for a European regulatory strategy will be
developed.

1.3  What is a level playing field?

Market incentives and disincentives towards DG have to be treated basically in two different
areas, i.e. the regulatory issues and the support mechanisms. While the former deals with the
regulation of the electricity system - namely network regulation and market access - the latter
are mainly introduced when the pricing system does not internalise all positive externalities cre-
ated, to support technologies that are in their infant phases and to achieve a determined policy
objective. Typically, regulation of current electricity systems favours centralised generation to
the detriment of DG, and therefore support mechanisms are generally introduced to alter this.
The SUSTELNET project departs from the basis that in a liberalised market the existence of a
level playing field in the regulation of the electricity system is a precondition to achieve an effi-
cient participation of DG. As a result, regulation issues of the electricity system are studied
while support mechanisms, not specifically analysed, are assumed only to be used for the three
aforementioned objectives: compensate externalities, support of infant technologies and
achievement of specific policy objectives.

It is difficult to provide an exact definition of a level playing field. However, discussions in the
SUSTELNET project have yielded valuable insights into what might constitute some of the in-
gredients of a level playing field. There is general agreement that a level playing field entails
markets and regulation that provide neutral incentives to centralised versus DG. This requires
that the all the values of DG are recognised, and that appropriate mechanisms are set up to put a
monetary value to these values. Furthermore, incentives should be provided to network opera-
tors and generators to exploit these values in the best possible way.

It is recognised that the provision of non-discriminatory incentives and proper valuation of
benefits and cost associated with distributed and centralised generation alone may not result in
level playing field in the long run. Path dependencies in the electricity infrastructure are likely
to create a bias towards centralised generation. It may therefore be taken for granted to tempo-
rarily tilt the playing field slightly in favour of DG in order to create a level playing field in the
longer run. Thus a level playing field should balance long-term and short-term benefits and
costs of the electricity infrastructure.

1.4  The future role of DNOs

Distribution Network Operators (DNOs) in the current electricity supply industry are passive
organisations whose sole objective is the provision of distribution network services, mainly
transport of electricity. The operation of the system and provision of ancillary services is gener-
ally done by the Transmission System Operators (TSOs). However, if the expected increase in
DG wants to be successfully accommodated in the electricity system, electricity networks
should reconfigure into active networks, where DNOs evolve from this passive organisation into
more active actors. In other words, DNOs should become active and innovative entrepreneurs
that would facilitate and profit from the connection of DG into the system. By doing so and be-
cause DNOs would receive the benefits DG creates, they would on the one hand be provided
with incentives to connect DG and, on the other hand, provide the correct signals to generators
and consumers in order to efficiently manage the network.
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1.5  Structure of this report

Chapter 2 introduces the conceptual framework for developing regulatory road maps and in
Chapter 3 the consecutive steps of developing a road map are outlined. Appendix A and B pre-
sent information on the scenarios that were developed for the road maps. In Appendix C a set of
general policy criteria is given that need to be taken into account when setting out regulatory
strategies.
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2.  FRAMEWORK FOR DEVELOPING REGULATORY ROAD
MAPS

Economic regulation can be defined as the protection of the public from the detrimental conse-
guences of inadequacies of competition. As a result the regulator, via regulatory frameworks,
becomes a substitute to markets forces. In the regulatory road maps, issues considered can be
distinguished in issues related to network regulation and issues related to market access for DG.
Various consecutive frameworks of network regulation and market development have been
identified which can be used to describe the current status and development of regulation in dif-
ferent countries. Criteria are provided for each regulatory framework development to help de-
termine what the current status of regulation is and to help define which regulatory steps need to
be undertaken in order to establish a level playing field:

Network regulation deals with the allocation of different values DG generates. The values,
which can be used as criteria of how these issues should be incorporated into regulation, were
classified by the following distinctions (see also Leprich and Bauknecht, 2003):

e Short/Long-term: Describes the timeframe in which the benefits or costs arise to the DG or
DNO.

e Measurable/Non-measurable: Describes whether the benefits or costs can be measured and
quantified or not.

e Individual/socialised: Describes whether the benefits or costs can be assigned to the indi-
vidual party that creates them or should be socialised as it is difficult to identify the issues.
This distinction is strongly related to the distinction between measurable and non-
measurable.

2.1  Network regulation

This paragraph provides of what could be considered as subsequent stages of development of
network regulation. They are distinguished, on an indicative basis, for developing regulatory
road maps. An overview of the characteristics, criteria and guidelines that distinguish the differ-
ent stages of network regulation is provided in Table 2.1. In the sub-sections hereafter a short
description is given for each stage of network regulation. Each subsection ends with one or
more guidelines describing general rules or instructions.

2.1.1 Self-regulation

This regulatory framework is based on a light-handed regulation paradigm. As it relies on nego-
tiation (nTPA) to determine contracts and tariffs, it generally develops with the absence of a
central regulator®. It is argued that the system in practice is significantly inefficient, as compa-
nies, because no strict regulation is enforced, tend to charge higher than cost-reflective charges.

Guidelines: Implementation of negotiated Third Party Access.

2 Not each EU MS or NAS currently has a regulator. The new EU Electricity Directive (2003/54/EC), however, re-
quires a regulator for each member state.
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Table 2.1 Stages of network access and regulation

Network Access Description Criteria Guidelines”
DG values Regulatory issues
I Self regulation Passive, nTPA, no real unbundling required. - (Negotiated) connection charges Negotiated TPA.
(Access possible)
Il Cost-based incentive Passive, cost-driven, efficiency improvements, - (Standardised) connection charges Shallow connection charges, e.g.
regulation accounting/legal unbundling. (Access mandatory) large scale power generation
charged with UoS charges of the
transmission network.
111 Multiple-drivers Passive, cost-driven, short-term benefits and Short-term; Short-term Shallow connection charges, e.g.

incentive regulation costs of all DG incorporated, multiple-drivers

Innovative
regulation

Active Networks

(quality, etc), DG integrated part of the
regulation model, legal unbundling.

Innovative network predominantly passive,
multiple drivers, long-term/short-term,
benefits/costs of DG, some individual allocation,
incentives for innovation, legal unbundling.

Holistic approach, active, innovation, DG
integrated part of regulatory model, legal
(ownership?) unbundling.

Isn’t ownership unbundling more appropriate
here?

measurable/non-

measurable; socialised.

Some short-term/long-
term; measurable/non-
measurable;
socialised/individual.

Short-term/Long-term;
measurable/non-
measurable;
socialised/individual.

Socialised: network losses, avoided investments,
(extra) DNOs OPEX

Short-term

Individual: metering, connection costs.
Socialised: network losses, (extra) DNOs OPEX
Long-term

Individual: avoided investments

Socialised: improved security of supply by DG,
DNOs innovation incentive

Short-term

Individual: network losses, metering, connection
costs, system services (reactive power, voltage
support, etc).

Socialised: (extra) DNOs OPEX,

Long-term

Individual: avoided investments

Socialised: improved security of supply by DG,
DNOs innovation incentive

dummy compensation for DG
connected to low/medium voltage
for network losses; DNOs contract
system services with DG.

Shallow connection charges plus
entry/exit charges, e.g. surcharge
UoS charge in order to cover for
innovation experiments costs.

Actively managed networks.
Shallow connection charges plus
entry/exit charges, e.g. higher
allowable rate of return for
innovation investments
(consequence of higher risk).

“This column includes both guidelines that are universally agreed upon and therefore should be considered when building the road map and examples of guidelines. The latter, which are pre-
ceded by an example, are included only for clarification purposes and therefore it is up to the users to make use of it or not in the development of the national road maps. Although the ex-
amples can repeat themselves in the different regulatory stages, they are only included once in the table.

13
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2.1.2 Cost-based incentive regulation

Cost-based incentive regulation aims at reducing the problem of asymmetric information be-
tween the regulator and the DNOs, while providing incentives for efficiency improvements.
Firms under this regulatory framework are encouraged to reduce the costs of the benchmarked
variables, i.e. improve the firm’s cost performance on the components that are compared against
some predefined or benchmark performance. The system can be implemented either through a
price or revenue cap. The latter system favours the development of DG by not encouraging
DNOs to maximise flows in the grid - as a price-cap does. It is important to note that this type of
regulation while encouraging DNOs to reduce costs does not provide, by itself, enough incen-
tives to improve or even maintain the technical performance of the network.

Guidelines: Price or revenue caps; benchmarks; x-factors; shallow connection
costs, compensation mechanism to treat unequal division of costs between DG and
centralised generation (e.g. large scale power generation charged with UoS charges
of the transmission network).

2.1.3 Multiple drivers incentive regulation

Under a multiple drivers incentive regulation framework, short-term benefits and costs of DG
are allocated through the regulatory framework. The main difference between a simple cost
based incentive regulation, and a multiple driver incentive regulation lies on the issues consid-
ered for benchmarking between firms. In other words, the incentive regulation does not only fo-
Ccus on costs, but also on other issues such as quality, number of connections or network losses,
which are also benchmarked between DNOs. This regulatory framework provides incentives
maintain or improve technical performance of distribution networks.

Guidelines: performance based incentive regulation; price or revenue cap; bench-
marking of issues such as quality; x-factor; shallow connection charges, compensa-
tion to treat unequal division of costs between DG and centralised generation (e.g.
large scale power generation charged with UoS charges of the transmission net-
work), network losses (dummy® compensation for DG connected to low/medium
voltage for network losses).

2.1.4 Innovative regulation

Active (or innovative?) networks are the consequence of innovative regulation. In other words,
innovative regulation sets the playing rules and provides incentives for DNOs to develop the
network through innovation and the implementation of new technologies. The innovative regu-
latory framework emphasises therefore on providing DNOs with incentives to innovate. Al-
though some short and long-term benefits and costs of DG are allocated, some of them are not
as, for example, network losses still cannot be individually measured.

Connection charging in this regulation stage remains shallow, however the compensation to
treat unequal division of costs between DG and centralised generation is replaced by the intro-
duction of entry and exit charges (see also Mitchell, 2002). Entry charges are a single or annual
payment for generation connecting into the distribution grid which can be positive, zero or
negative, depending of the incentives that want to be given. The entry charge does not reflect
the reinforcement costs to the network of the connection - i.e. the difference between deep and

® Dummy approach refers to e.g. a method of averaging costs and/or benefits of DG and spreading them equally
across connected DG.
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shallow, but could be based on capacity and would provide the DNOs with the ability to incen-
tivise generation to particularly areas of value to the network.

Exit charges should encompass all other costs raised by the distribution of electricity generated
by generators. These include: the payment for the difference between deep and shallow connec-
tion, the payment for transport of kWh across network, the payment for operation and mainte-
nance of the network and the payment to ensure capacity to meet peak demand. Moreover, dif-
ferent demand customer sets could pay for different elements of the costs. For example, all de-
mand customers might pay an average charge for the difference between shallow and deep con-
nection while demand customers in a DNO region might pay for Operation and Maintenance
(O&M) of their region.

Guidelines: Shallow connection charges plus entry/exit charges, innovation incen-
tive (e.g. surcharge UoS charge in order to cover for innovation experiment costs).

2.1.5 Active Networks

Active network regulation is the final stage of the series of subsequent regulatory frameworks.
The process to achieve active networks can differ in time, depending on the different variables
that influence the development of the networks. Some systems can react slower to the exoge-
nous (tools regulators and policy makers have) and endogenous (intrinsic to the system) incen-
tives given than other systems. Therefore uncertainty levels on when active networks will de-
velop are high.

Active networks are considered as facilitators of DG, i.e. they consider DG as an integrated part
of regulatory models. Active Networks work under the premise that passive distribution net-
works evolve into actively managed networks. Consequently, active networks (or Active Net-
works?) do not supply power but connectivity, in other words, the network should not be con-
sidered as a power supply system but as a highway system that provides connectivity between
points of supply and consumption. DNOs become entrepreneurs; business oriented firms that
should gain from connections and be incentivised to keep costs down, meet performance out-
puts and do things differently or in an innovative way.

DG is considered as an integral part of the regulatory framework. Consequently, all costs and
benefits of DG are, when possible, effectively allocated. As an example, network losses can be
measured individually under active networks.

Guidelines: actively managed networks, shallow connection charges plus entry/exit
charges, innovation incentive (e.g. higher allowable rate off return for innovation
investments as a consequence of higher risk).

2.2  Market Access

This paragraph describes the subsequent stages of market access for DG that are distinguished
for developing regulatory road maps. An overview of the characteristics, criteria and guidelines
that distinguish the different stages of market access is provided in Table 2.2. In the sub-
sections hereafter a short description is given for each stage of market access.

2.2.1 Protected niche market

With low to moderate penetration levels of DG and possible underdeveloped energy and ancil-
lary services markets, support mechanisms such as priority dispatch or obligatory purchase re-
gimes are in place. If this is the case, DG does not have to deal with the access to energy and

ECN-C--03-101 15



ancillary services markets. In other words, DG works outside the market. All external energy
costs and benefits are born by other actors in the electricity market. With low penetration levels,
priority access and obligatory purchase schemes, such as feed-in tariffs may be the most effi-
cient way to incorporate DG in the electricity infrastructure. However, as the penetration of DG
rises, the efficiency of such schemes is likely to diminish and participation of DG in energy and
ancillary services markets may be warranted. In some countries wholesale energy and ancillary
services markets have not yet developed to the extent that DG could be integrated in them. In
these cases creating a protected niche market for DG may also be justified.

2.2.2 Settlement in energy and ancillary services markets

Moderate penetration levels of DG together with developed energy and ancillary services mar-
kets are a characteristic in this energy system. DG is supported through market conform pricing
mechanisms such as green certificates or premium tariffs based on the environmental attributes
of the power. DG has to sell its energy on the wholesale market, just like any other generator. It
also has to purchase ancillary services from the TSO, distribution system operator (DSO) or
from the ancillary services market. DG can only enter on the demand side of the ancillary ser-
vices market. DG cannot participate in the supply side of ancillary services markets. For exam-
ple, in the Netherlands DG operators can sell their electricity on the wholesale electricity mar-
ket. DG induces demand for ancillary services from the TSO. However, DG is not allowed to
offer balancing capacity in the balancing market and it cannot be compensated for providing an-
cillary services to the grid operator.

2.2.3 Active participation in energy and ancillary services markets

In systems with a high level of DG/RES supply dispatch problems can occur, for example if
large amounts of wind power are supplied to the market. DG/RES supply should respond to
changes in the power demand, i.e. DG/RES supply start playing a role in balancing the electric-
ity system. In this stage of development of energy and ancillary services markets DG can also
participate in the supply side of markets. For example, DG is allowed to bid its supply into the
balancing market, or a DG can have contract with a DNO to provide voltage support and reac-
tive power. A supply contract for ancillary services with a DNO requires that the DNO has a
free choice in deciding where to source its ancillary services. This also has to be taken into ac-
count in network regulation. DG/RES generators can be controlled in so-called active networks.
For this a data acquisition and control system should be in place (i.e. an active distribution net-
work). See also stage V of the network regulation.
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Table 2.2 Stages of market access

Market access Description Rationale Criteria Guidelines
Type of market access issues  Market access issues
A. Protected niche DG outside the markets; Low (Moderate) Energy. DG supplies: - Priority dispatch, obligatory
market good market mechanisms in penetration level - Energy. purchase regimes,
place? of DG. - Regulated feed-in tariff possibly
Protection of also compensating for system
incipient (???) DG. benefits.

B. Settlement in Assuming markets for energy (Low) moderate Supply of energy and DG supplies: - Separate commaodity price,
energy and ancillary and ancillary services in penetration level demand of services. - Energy. - Market support mechanisms to
services markets  place, DG anticipates in the of DG. stimulate technologies and account

demand side of this market. DG demands: for externalities,

C. Active participation

in energy and
ancillary services
markets

Demand side is
regulatory/mandatory.

DG has no or indirect effect
on prices.

DG participates in
demand and supply side
of markets. DG has direct
effect on prices through
markets.

High penetration
level of DG.

Supply and demand of
energy and services.

- Reactive power
- Balancing power
- Back up power
- Voltage support.

DG supplies:

- Energy

- Balancing power
- Reserve power

- Voltage support
- Reactive power.

DG demands:

- Balancing power
- Back-up power,
- Voltage support
- Reactive power.

- DG in competition with large-scale
generation.

- Separate commaodity price,

- Market support mechanisms account
only for externalities,

- DG in competition with large-scale
generation.

17
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2.3

Regulatory road map scheme

The scheme for defining the starting point and regulatory steps for the road maps can be estab-
lished through a combination of the stages of network regulation and the stages of market ac-
cess. Table 2.3 gives an overview.

The arrows indicate the possible routes for improvement of the regulatory framework. Network
regulation can be improved separately from market access (vertical arrows), but if market access
of DG improves this will probably also require changes in network regulation (diagonal arrows).

If market access of DG/RES remains low or moderate, this will not require innovative networks
(grey area in Table 2.3). Therefore, the development of network regulation could be limited to
Stage 111 for a low and Stage IV for a moderate DG/RES supply level.

Table 2.3 Regulatory road maps scheme

Market Access of DG/RES
Market access Protected niche DG/RES in Level playing
market wholesale field
market
I No regulation/ I-A I-B I-C
1 >

self-regulation

Cost driven incentive
regulation

1-A TR

I-A

\
v\

c

2 Il Refinement of cost

= driven incentive

54 regulation

x IV Innovative regulation,

5 . .

E predominant passive

%a network

\Y Innovative active
network
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3. ASTEPPLAN FOR DEVELOPING REGULATORY ROAD MAPS

3.1 Introduction

The development of the regulatory road maps can be divided into five steps:
1. define starting point,

2. scenarios and background story line,

3. identify final status of the regulatory framework,

4. backcast regulatory steps and check robustness,

5. describe actions and responsibilities.

3.2 Step 1: Define starting point

The first step is to define a starting point for the road map, i.e. the starting point of scenarios for
possible futures. This starting point can be described with use of descriptors that were used in
the scenario development. Within the SUSTELNET project more than 120 possible descriptors
have been identified. To keep the scenarios operational, a limited number of these have been se-
lected for the basic scenario layout (see also: Timpe and Scheepers, 2003). Table 3.1 provides
an overview of selected scenario descriptors.

Table 3.1 Scenario descriptors
Category Descriptors

Technical share of DG in the electricity supply system,

share of natural gas and renewables in power supply,
interconnection with other countries/ imports,
reliability of the electricity network,

ICT development,

investment plans for power plants,

network innovation, experiments,

new DG technologies.

market concentration in electricity supply,
national/EU policy on energy markets (harmonisation),
environmental policy,

energy/fuel prices,

support schemes for CHP and RES,

cross-border trade,

market opening.

Socio-economic/political

Institutional ownership of networks,
vertical/horizontal integration/ unbundling,
regulator,
power markets.

Regulatory network regulation considering DG,

type of network access (NnTPA/ITPA).

Describing the starting points with the use of descriptors provide a very broad picture of the cur-
rent status of the electricity sector in a country. In order to be able to develop a regulatory road
map more details on the status of electricity regulation are needed. Therefore, the regulatory
starting point should be established. This is done by using stages of network regulation and
market access in the conceptual framework of the regulatory road map scheme. For a country
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the current stage of network regulation and market access is determined. The criteria that are
provided for each stage will help to determine at which stage a country currently is.

3.3  Step 2: Scenarios and background story line

3.3.1 Scenarios

The next step is to define the possible future for the electricity supply system. By using two in-
dependent factors (harmonisation of EU regulation and the incentives for RES and DG) in the
SUSTELNET project four different possible futures have been identified (Christof and Scheep-
ers, 2003). These four scenarios are characterised in Table 3.2 (see also Appendix A).

In principle regulatory road maps can be developed for each of the four scenarios. However, a
better approach is probably to develop one road map as a reference and to investigate the ro-
bustness for other scenarios and to identify possible alternative actions. Since road maps should
map out a regulatory strategy that allows a strong increase of DG and RES, the road maps
should be developed for a scenario complying with such a development. Furthermore, the road
map should take into account certain external conditions, e.g. EU requirements. Therefore, sce-
nario A (DG opportunities in a fully harmonised EU market) is the preferred scenario for devel-
oping the regulatory road maps.

Table 3.2 DG Scenarios

High RES & DG incentives Moderate RES & DG incentives
Scenario A Scenario B
DG opportunities in a fully harmonised Difficult times for DG in a fully
EU market harmonised EU market
Stronger EU o Efficient regulation (EU Regulator), o Efficient regulation (EU Regulator),
harmonisation | e Market concentration, e Market concentration,
policy ¢ Non discriminating grid access rules, o Grid access rules disfavour small units,
e Ambitious EU-wide targets for RES & DG, e Harmonisation of RES & DG support at a
e Strong EU-wide support schemes (tradable low level,
certificates). e EU wide certification schemes (tradable
certificates).
Scenario C Scenario D
DG opportunities in national markets Difficult times for DG in national markets
Reduced EU o No harmonised regulation (national focus), | e No harmonised regulation (national focus),
harmonisation | ¢ Some MS implement fair grid access, o No improvements in grid access,
policy e Ambitious EU-wide targets for RES & DG, | e National support schemes partially reduced,
o Diversity of national support schemes, ¢ No compensations for regulatory deficits.
e Strong RES & DG support compensates for
regulatory deficits.

The scenarios are meant to cover a time frame until at least 2020. Because of the relative slow
changes of the electricity networks, this year is used as a ‘snapshot’ in a long-term development
that will continue beyond this year. The situation of electricity supply system in a country in
2020 should be described by using the scenario descriptors (Table 3.1). As an example scenario
descriptors are presented in the multi-level matrix for Scenario A in Appendix B.
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3.3.2 Set targets and ambition

Specific policy targets and ambitions should be defined. The most important target for the de-
velopment of road maps is the level of DG and RES.

To be able to determine the DG supply level existing CHP and RES scenarios and forecast ap-
proaches can be used. Unfortunately, quantified DG scenarios are not available. In principle the
level of DG can be derived from more specified scenarios and forecasts. For example district
heating and large-scale industrial CHP subtracted from total CHP will result in DG-CHP and
large hydro, offshore wind and biomass co-firing subtracted from the total RES supply will re-
sult in DG-RES.

For the possible development of CHP the quantitative information from scenarios developed in
the SAVE project Future COGEN* can be used. This study provides quantitative forecasts for
individual countries, EU MS as well as NAS. For possible development of RES in EU MS re-
sults of the ALTENER project Admire REBUS® can be used. Based on renewable electricity
cost potential curves for each EU MS, the REBUS model quantifies the development of renew-
able electricity production in EU MS if a market of tradable green certificates is introduced and
by creating demand for green electricity, either by setting a quota obligation, or by sustaining
the voluntary green electricity market through fiscal incentives. NAS are not included yet in this
model.

Other targets and ambitions, which are relevant for future energy and environmental policy, are:
e security of electricity supply (including system reliability),
e securing the basic infrastructure of member states’ economies,
e economic efficiency and cost-effectiveness of electricity supply (this shall be facilitated by
liberalised markets with fair competition),
e harmonisation of electricity policy and creation of a European Internal Market (including
integration of the NAS countries),
e environmental targets, these include:
- greenhouse gas emission reduction
- expansion of renewable energy and co-generation market shares
- targets for the development of bio-fuels and hydrogen,
e protection of other interests (e.g. creation and conservation of jobs, etc.).

3.3.3 Construct background story line

Subsequently, a story line should be constructed, i.e. a description of the path along which de-
velopments could take place. For constructing the story line the scenario descriptors should be
used by which already the starting point and the future state (2020) was described.

Existing policy targets should be taken into account (e.g. complete market opening in 2007,
GHG-emission reduction targets for 2008-2012, RES target for 2010, etc.). Also the possible
effects of existing policies should be considered, as well as new policy that will be implemented
soon (e.g. renewable energy policy, CO, emission trading, changes in electricity regulation).

Although, in reality disruptive events may change developments drastically, these events cannot
be foreseen and should not be included in the story line. The story line should assume a gradual
development. The story line should be consistent and realistic.

* (The Future of CHP in the European Market - The European Cogeneration Study, 2001).
Http://tecs.energyprojects.net.
® Hitp://www.admire-rebus.net.
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3.3.4 Identifying critical points

From the background story line critical points and path dependencies in achieving medium and
long-term targets should be identified. It may be impossible to achieve the targets and ambitions
set in 3.3.3 or these targets can only be met under specific conditions. These conditions should
be identified and described. If targets cannot be met, the targets should be adjusted.

3.4  Step 3: Identify final status of the regulatory framework

With the scenario and the background storyline the future is described. Now the final status of
the regulatory framework in the road map scheme should be identified (see Table 2.3). The fol-
lowing approach should be used:
e establish stage of market access on basis of the level of DG (low, medium, high),
e establish the stage of network regulation:
- in case the market access level is becoming A (low), the network regulation develops to
level 111 (Refinement of cost driven incentive regulation).
- in case the market access level is becoming B (moderate), the network regulation devel-
ops to level 1V (Innovative predominant passive network).
- in case the market access level is becoming C (high), the network regulation develops to
level V (Innovative active network).

3.5 Step 4: Backcast regulatory steps and check robustness

3.5.1 Establishing the route

There are more routes along which the regulatory framework can be developed. These routes
are marked in Table 2.3 with arrows. Network regulation can be improved independent from
improvement of market access, but if the market access of DG/RES is changed this may require
an improvement of the network regulation (diagonal arrow). The route along which the regula-
tory framework could be improved should be established.

3.5.2 Define timing of regulatory steps

Changing the regulatory framework will often take more than one step. The consecutive steps
should be timed. Network regulation is often valid for a certain period (the regulatory period)
and should not be changed within this period. The start of a new regulatory period is the optimal
timing for implementing new regulation.

3.5.3 Describing criteria and guidelines

After the route and timing of the regulatory road maps is established, criteria and guidelines for
each regulation step should be described. Criteria and guidelines are presented in Table 2.1 and
Table 2.2 (see also Leprich and Bauknecht, 2003). Since electricity network regulation is com-
plex the descriptions should be limited to criteria and guidelines. However, to make the road
map more concrete guidelines could be more detailed for the regulatory improvements on the
short-term. Furthermore, planned changes in the current regulatory framework that will be im-
plemented soon, should be included. Appendix C presents some general policy criteria for regu-
lation that should be considered.

3.5.4 Check robustness

In the road map different future developments should be considered. If for example the devel-
opment of DG will be constrained and the level of DG in 2020 will be lower than assumed for
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Scenario A, the regulatory framework in place should still be appropriate. Therefore the regula-
tory action in the road maps should be checked for different developments. Two approaches
should be used:

1. check for a gradual development in another direction (in the direction of Scenarios B, C, D)
2. check for disruptive events.

In case of a different scenario outcome than Scenario A we can use the descriptions of the other
three scenarios (see Appendix A). For each of the scenarios (B, C, and D) it should be indicated
in the road map at what point the regulatory framework should changed if the outcome will be
different from Scenario A.

Disruptive events can have a major impact on the development of electricity networks. There
are several types of disruptive events. First of all, we can make a distinction between ‘man-
made’ and ‘natural’ events. Examples of ‘man-made’ events are accidents, e.g. in a nuclear
power plant or a terrorist attack on power plants or on the network infrastructure. Examples of
‘natural events’ are severe droughts, influencing the availability of hydropower, floods or earth-
quakes, destroying the infrastructure. One can also make a distinction between events inside the
electricity supply system (e.g. a crisis in supply like the California crisis) or outside the system
(e.g. terrorist attacks, but also an economic or political crisis).

The essential character of disruptive events is that they disrupt the ‘normal’ course of develop-
ment, or in other words they can change the direction or pattern of development decisively. The
impact of disruptive events on a system depends on the timing (when does the event happen?).
If such events happen in a situation of great stability, the impact usually will be limited. Stable
systems normally are able to absorb or cope with external or internal disruptions. The impact of
disruptive events on systems in a phase of transition - like the current electricity systems - can
be much larger. Summarized: not only the specific nature of the event but also the state of the
‘recipient’ is relevant. Moreover, a combination of events (relatively close in time) or a chain of
events can have a much larger impact than a single event.

Although disruptive events are unpredictable by nature, also the timing of disruptive events mat-
ters in another way: for the situation in 2020 disruptive events in 2015 will affect the state of the
electricity system less than events that take place in 2005. In order to deal with this we have to
make a few simplifications. Although, disruptive events that result in scenarios, which are not
yet covered by the range of the four scenarios used here, only the impact of a disruptive event
on the two main scenario dimensions (the degree of harmonization in the EU and the degree of
support for Distributed Generation in the EU) will be evaluated. It should be indicated how the
regulatory framework should respond to a sudden change on the short-term (2005) as for the
long-term (2015).

3.6  Step 5: describe actions and responsibilities

In the final step a description should be made of the responsibilities of different stakeholders
and their actions in the road map (what and when). This could be structured in three parts:
1. Network regulation

e role of the regulator, TSO, DNOs, etc.,

e actions by these stakeholders in the different regulatory periods.
2. Market access DG

o role of the actors: generators, energy traders/suppliers, power exchange, etc.,

e actions by these stakeholders.
3. Governance

e role of the actors: policy makers, Ministry of Energy, regulator, etc.,

e necessary changes in legislation,

e other actions by these stakeholders.
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APPENDIX A SCENARIOS

To understand the position of DG in electricity systems on the longer term and to be able to de-
velop appropriate regulatory strategies, the possible future developments for DG have been in-
vestigated. A large number of factors can influence the development of DG. These factors have
a different nature (technical, socio-economic, institutional) and can be part of the electricity sys-
tem (part of the ‘regime”) or be external (part of the ‘landscape’). For instance, harmonization in
the EU is an important external factor that cannot be influenced directly by the actors in the
electricity sector but can have a significant impact on the electricity regulation. The use of in-
formation and communication technologies for operation and control of electricity networks is
an example of a technology development on the regime level. A third level that can be distin-
guished is the ‘niche level’®. Niches are protected spaces, created for enabling the development
of promising innovations (or radical innovations) that could not survive the direct competition
with the dominant technologies and practices. There are several promising technological op-
tions, that could substantially contribute to a more sustainable energy supply system, e.g. fuel
cells or solar cells, but at this moment electricity generated by these technologies cannot com-
pete at all with electricity from traditional power plants. Therefore, some kind of support is for
technological development is essential.

The SUSTELNET project must reflect the diversity of the electricity systems and framework
conditions for DG in EU member states and accession countries. In order to reduce the com-
plexity of the scenarios, the countries cannot be included individually in the analysis. Moreover,
the project has identified a total of four “generic” types, which describe the range of starting
points in the different countries in a suitable way.

Table A.1 Generic starting points for the scenarios

Type (typical example) Explanation

Type Countries with some decentralised production, a large, dominant

(“France”) market player, regulation and liberalisation under development,
public ownership of networks

Type Countries with some decentralised production, a large, dominant

(“ltaly™) market player, moderate pace of regulation and liberalisation,
mixed ownership of networks

Type Countries with  much decentralised production, medium-

(“Netherlands™)

Type
(“Finland™)

concentrated markets, much liberalisation, regulation under devel-
opment, public ownership of networks

Countries with much decentralised production, no dominant player,
liberalised and well-regulated market, private ownership of net-
works

These generic types of countries can in general also be applied to the NAS countries.

® This ‘multi-level framework for socio-technical change’ has been developed for the analysis of long-term, struc-
tural changes - or system innovations - in technology and society. The model tries to explain the development of
technology from the interplay and interaction between developments at different ‘levels’.
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A.1  Scenario A: DG opportunities in a fully liberalised EU market

Landscape: The European electricity market is driven by strong EU-wide policy harmonisation
and continuation of market liberalisation philosophy. This is supplemented by efficient opera-
tion of national departments of an EU energy regulator and general EU competition and Internal
Market rules. An international CO, trading system has been established, which generates incen-
tives for DG plants.

Regime: Electricity industry has been unbundled at all levels. European TSOs have harmonised
their operation. There is a single postage-stamp system tariff all over Europe. 75% of the power
generation is concentrated in six large European companies. 20% of the market volume is traded
at power exchanges. The indicative targets from the renewable electricity Directive have been
transformed into national legislation and are facilitated by EU-wide support mechanisms based
on tradable certificates. A similar support system exists for cogeneration.

The share of renewable generation rises to 40% as an average. The share of DG also reaches
40% (excluding large hydro and offshore wind farms).

Niche: The strong demand for DG stimulates the development of new DG technologies, includ-
ing ICT for optimised integration of DG into load management. DG lobby groups gain more in-
fluence on energy politics.

Developments from starting points: As this is a harmonised European scenario, electricity mar-
kets in EU member states will converge to a nearly uniform system. For the generic Types 1-3
this scenario means considerable progress in market liberalisation and development of (harmo-
nised) regulation. Types 1 and 2 will see a sharp increase of DG production, replacing older
centralised power plants.

Scenario evaluation: This is a quite favourable scenario for the development for DG. The set-
ting of clear targets will lead to a continuous growth of the market shares of DG technologies.
The general attitude towards regulation in the sense of facilitating fair market conditions is posi-
tive.

A.2  Scenario B: Difficult times for DG in a fully liberalised EU market

Landscape: Similar to Scenario A, the European electricity market experiences strong harmoni-
sation and liberalisation, which is enforced by harmonised regulation co-ordinated at the EU
level. Security of supply is a much stronger driver for energy policy than environmental issues.
There is no CO, trading system.

Regime: The general set-up of the market is similar to scenario A: The electricity industry has
been unbundled, TSO operation is harmonised and a single postage-stamp system tariff is appli-
cable all over Europe. 75% of power generation is concentrated in six large European compa-
nies. 20% of the market volume is traded at power exchanges. Although there are EU-wide sys-
tems of tradable certificates for renewables and cogeneration, the member states have not set
binding targets and support for these technologies is not increased. Demand for new capacity is
covered by central plants based on nuclear and coal. The shares of renewable and DG do not
grow much above the 2002 levels.

Niche: The development of new DG technologies is slow because of small market volumes.
Developments from starting points: Scenario B also is a strongly harmonised European sce-
nario. The generic types 1-3 will make considerable progress in market liberalisation and devel-
opment of (harmonised) regulation. The production from DG and also large renewables will not
increase much from current levels, in some Type 3 and 4 countries even a reduction of these
market shares might occur.

26 ECN-C--03-101



Scenario evaluation: This scenario would lead to a generally functioning electricity market in-
cluding regulation. But regulation would be concentrated on balancing the interests of an oli-
gopoly of large generators and utilities, and it would neglect the potentials and needs of DG.

A.3 Scenario C: DG opportunities in national markets with different degrees of
liberalisation

Landscape: The European electricity markets are not harmonised. Some countries continue with
market liberalisation philosophy, others stay with the current (minimum) market opening. Regu-
lation is not harmonised and implementation of EU competition and Internal Market rules dif-
fers between member states. A high environmental awareness stimulates strong support for DG
technologies, although member states choose individual support policies. An international CO,
trading system has been established, which generates additional incentives for DG plants.

Regime: Electricity industry unbundling, the operation of TSOs and system tariffs differ widely
between member states. Some countries have established regulators, others lack regulation. The
indicative targets from the renewable electricity Directive have been transformed more or less
directly into national legislation, but the design of support mechanisms for renewables and co-
generation is left to member states. New plants are built in part as centralised condensing plants,
with a variety of fuels used.

The shares of renewable electricity and DG are rising to levels between 25% on average, only in
some countries these shares are somewhat above 35%.

Niche: The strong demand for DG stimulates the development of new DG technologies, includ-
ing ICT for optimised integration of DG into network management.

Developments from starting points: The four generic types develop into four sub-scenarios (C1
... C4). Type 1, 2 and 3 countries do not make much progress in the establishment of regulation,
whereas Type 4 countries maintain their level of liberalisation and regulation. The development
of DG technologies depends from the starting points and is based on support instruments de-
fined on a national basis.

Scenario evaluation: This scenario would create quite favourable incentives for DG, although
the framework conditions would differ strongly between member states. European countries
would continue and intensify their current schemes for DG support. Not all countries regard
regulation as being positive for establishing fair market conditions. Moreover, strong support
schemes might be used to counterbalance continuous deficits in regulatory regimes. Some coun-
tries (Type 1 and 3) might think that regulation is not a relevant issue at all.

A.4  Scenario D: Difficult times for DG in national markets with different
degrees of liberalisation

Landscape: The European electricity markets are not harmonised. Some countries continue with
market liberalisation philosophy, others stay with the current (minimum) market opening. Regu-
lation is not harmonised and implementation of EU competition and Internal Market rules dif-
fers between member states. Security of supply is a much stronger driver for energy policy than
environmental issues. There is no CO; trading system.

Regime: Electricity industry unbundling, the operation of TSOs and system tariffs differ widely

between member states. Some countries have established regulators, others lack regulation.
Member states have not set binding targets for renewables or cogeneration and support for these
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technologies is not increased. Demand for new capacity is covered by central plants based on
nuclear and coal.

The shares of renewable electricity and DG do not grow much above the 2002 levels, in some
countries they might even drop.

Niche: The development of new DG technologies is slow because of small market volumes.

Developments from starting points: The four generic types develop into four sub-scenarios (D1
... D4). Type 1, 2 and 3 countries do not make much progress in the establishment of regulation,
whereas Type 4 countries maintain their level of liberalisation and regulation. DG technologies
are generally not gaining more ground than they currently have.

Scenario evaluation: Scenario D is leading to an adverse environment for DG. Although
framework conditions would differ strongly between member states, existing positive incentives
will even be reduced in most countries. Those member states with rather favourable conditions
for DG (mostly Type 3 and 4) will experience a reduction of the DG market share. Effective
regulation is only seen as being beneficial to the market in Type 4 countries (and partly in Type
2 countries.
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APPENDIX B

Table B.1 Generic Scenario A: DG opportunities in a fully liberalised EU market (strong harmonisation/strong liberalisation/high DG incentives)

Technical Socio-economical/ Institutional/organisational Regulatory
Political
Landscape o Higher share of CHP in heat supply o Strong EU policy harmonisation. e General EU
(industrial/small domestic). e Continuation of market liberalisation competition/Internal
philosophy. Market rules.
o Political agenda dominated by EU
level.
o No changes in environmental
awareness (differences in MS).
o Well-working international CO,-
trading system in place.
Regime o Energy laws revised to support e Strong electricity industry unbundling at all o Regulation well
Overall liberalisation and harmonisation. levels. established and EU-

Production/
Dispatch

Transmissio
n/
Distribution

29

e Only few new condensing plants, rush for
gas!

o DG share rises to approx. 40% in 2020 as
an average.

¢ Renewables share rises to 40% as an
average.

o ICT development supports integration of
DG into network management.

¢ One large improved and integrated
European Transmission Network.

¢ Regional networks with integrated DG.

o RE targets from directive taken over
into national legislation.

e RE and CHP support facilitated by
EU-wide mechanisms (targets plus
certificates).

o Low electricity and fossil fuel prices.

e Cross-border trade is as common as
inter-border trade in EU-wide market
(electricity and certificates).

e Harmonised operation of European TSOs.

o National departments of EU-wide regulator.

e Considerable concentration of large
generators (5-6 for the whole of the EU)

e Power exchanges handle 20% of physical
electricity volume

e Public or private ownership of networks.

wide harmonised.

o ITPA

o One postage stamp
tariff for the whole of
the EU.
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Technical Socio-economical/ Institutional/organisational Regulatory
Political

Demand o Reliability somewhat lower than before. o Full market opening since 2008. e Energy Service Companies function as
interface between small consumer/producer
and electricity market.

Niche e Strong DG market stimulates new DG e Influence of DG lobby groups.

technologies.
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APPENDIX C GENERAL POLICY CRITERIA FOR REGULATION

In addition to the criteria above to distinguish the different stages of network regulation and
market access, there are several more general policy criteria that need to be taken into account
when developing regulatory road maps. Below these general policy criteria are shortly ex-
plained. This section draws from the REMAC report ‘Renewable energy policies and market
developments’ (ECN-C--03-029).

C.1 Efficiency

In economic terms efficiency is defined as Pareto optimality: the optimum allocation at which it
is impossible to reallocate resources to make one person in the economy better off without mak-
ing someone else worse off. In principle well defined markets should lead to an efficient alloca-
tion of resources in this sense.

Static efficiency

Static efficiency refers to the situation where in the short run efficiency is attained. The short
run here refers to a period during which capital goods are assumed to be fixed. In the regulatory
road maps static efficiency refers to the efficiency of operation of existing generating capacity
and the way the costs and benefits of operating these plants is allocated to society.

Dynamic efficiency

The economic term dynamic efficiency considers the efficiency in the longer run, when capital
is variable. The degree of dynamic efficiency reflects how in the long run the proper economic
incentives are created to stimulate the most optimal investment in capital goods. Optimal here is
understood as fulfilling the Pareto criterion. In the context of regulatory road maps dynamic ef-
ficiency refers to the efficiency of investment and exploitation of generating capacity, the ef-
fects on technology development, and the way the costs and benefits of investment and technol-
ogy developments are allocated to society in the long run.

C.2  Effectiveness

The most straightforward measure for success of any policy instrument is whether it has had the
required effect. Effectiveness is normally defined as the degree to which a measure contributes
to attaining a specified goal or target. It should be noted that effectiveness does not imply any-
thing about the way in which a target is achieved, it merely relates to the impact. For instance,
certain very costly measures may be very effective to attain certain policy goals, but make the
overall policy process rather expensive.

C.3 Equity

From a government point of view and for the long-term sustainability regulation, a “fair’ distri-
bution of both costs and benefits from the implementation of regulation is important. Regulatory
instruments can be designed to steer on the distribution of costs and/or benefits, for example
over various stakeholder categories, or geographically. Good insight and foresight into the mar-
ket and its developments is necessary to achieve such equity. Equity aspects of policy instru-
ments are not inherent to the policy instrument itself, but depend very much on its design.
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C.4  Transparency

Transparency means that the functioning of policies and regulation is clear, controllable and
simple. It should be clear for all stakeholders involved what their role is or what their benefit
from a regulation can be. Simplicity of regulation helps in this regard. Furthermore, the actions
of individual stakeholders should be transparent, i.e. controllable, particularly with regard to the
flows of money. Transparency also requires the free availability of information on all data that
are relevant for the functioning or the development of markets and regulation.

C.5 Market conformity

Market conformity is a success factor for the contribution of a policy to a sustainable develop-
ment of the supported technology or sector. Because direct policy support (in the form of subsi-
dies, feed-in tariffs etc.) is transitional to the development of a fully demand driven mature mar-
ket, it is important that the sector learns to cope with market conditions. The danger of policies
which do not stimulate market conformity is that developments of the sector and of technology
focus too much on these policies, making the transition to functioning in a competitive market
much more abrupt. In a liberalising energy market, the international dimensions of market con-
formity are becoming ever more important. Especially the possibility to harmonise a policy
scheme for international trade will be essential for long-term applicability.

C.6  Certainty

Policies and regulation should provide certainty to their target groups. Investors must be able to
rely on relatively stable market conditions.

C.7  Flexibility

From a policy and regulatory point of view the regulator may want to maintain a certain level of
flexibility in developing new policy and regulation and changing the existing policies and regu-
lations in order to respond to new developments. This criterion may sometimes be opposed to
the certainty criterion.

C.8 Minimisation of transaction cost

Transaction costs are defined as the costs that arise from initiating and carrying out transactions.
Examples of transactions are: finding partners, negotiating, consulting with lawyers and other
experts, monitoring agreements, or opportunity costs, like lost time and resources. The most ob-
vious impact of transaction costs is that they raise the costs for the participants of the transaction
and discourage transactions from occurring. Furthermore, high transaction cost places high de-
mands on administrative capacity to implement a policy instrument. Transaction costs can be
divided into market transaction costs, which accrue to the investors and traders, and institu-
tional transaction costs, which are incurred by the government.

Market transaction cost, in turn can be subdivided into:

e Search costs: costs of finding interested partners to the transaction as well as the costs of
identifying one’s own position and optimal strategy.

e Negotiation costs: the costs for coming to an agreement. Negotiating terms may for example
take time, visits to the site of a project, and hiring lawyers to draft contracts.

e Approval costs arise when the negotiated exchange must be approved by a government
agency. Modifications could be imposed on the deal.
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Monitoring costs are the efforts the participants must make to observe the transaction as it
occurs, and to verify adherence to the terms of the transaction.

Enforcement costs: the expenses to insist on compliance once discrepancies are discovered.
Adjustment costs: costs of changing strategies, due to a change in regulations or new scien-
tific discoveries.

Institutional transaction costs include:

developing the instrument in question,

enacting it by legislature,

establishing of an administrative infrastructure,

implementing, monitoring and enforcing the policy by administrative agencies and the
courts,

fighting political opposition against the instrument; campaigning for social acceptance.

Note that the market transaction costs concern the individual investor while the institutional
transaction costs concerns society at large. Institutional transaction cost have direct implications
for the required administrative capacity on the part of the government, and have to be carefully
weighted before selecting a policy instrument.
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