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Book for the Course

Power System Economics

Designing Markets for Electricity

By

Steven STOFT

IEEE Press

Wiley Interscience,

2002

Available in Reserve Division of the 

Middle East Technical University 

Central Library
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Supplement Book 

Electricity Economics

Regulation and Deregulation

Edited By

Goeffrey ROTHWELL 

and

Tomas GOMEZ

IEEE Press

Wiley Interscience,

2003

Available in Reserve Division of the 

Middle East Technical University 

Central Library
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Suggested Book 

Fundamentals of

Power System Economics

Regulation and Deregulation

Daniel S. KIRSCHEN 

and

Goran STRBAC

Wiley 

2003

Available in Reserve Division of the 

Middle East Technical University 

Central Library
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EE710 is a Must Course in Hydropower (Civil) Engineering in METU 
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Natural Monopoly

The need for Natural Monopoly

In 1887 -1983, 24 power companies were 
established in Chicago alone

Most of these companies were vertically 
integrated (full-service) utilities, i.e. they 
were carrying out all kinds of services, 
including; generation, transmission, 
distribution and sale activities 

Load-A

Supplier -C Load-C

Supplier -B

Load-B

PBCPCA

Supplier -C

Load-C

Supplier -B

Load-B

PCA

• A fierce competition for costumers 
exists,

• but, the tariffs were high, since the 
networks were; 

• overlapping, 
• not fully utilized
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Samuel INSULL, the President of 

National Electric Light 

Association solved this problem 

by acquiring a natural monopoly

in overall Chigago Region

Electrical Authority: A single and 

simple network with generation, 

transmission and distribution 

facilities, operated by a single 

company

Load-A

Supplier -C Load-C

Supplier -B

Load-B

Supplier -C

Load-C

Supplier -B

Load-B

Natural Monopoly

The need for Natural Monopoly
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Advantages of Natural Monopolies

Main advantages of Monopoly

• Single and simpler management,

• Simpler system operation and 

deeper expertize in system 

planning and operation,

• Reduced operation costs, since a 

large centralized repair and 

maintenance facility is established,

• Better utilization of equipments,

• less accidents, 

• Cheaper production, due to 

Principle of “Economy of Scale”
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Economy of Scale

Definition

Many industrial processes have 

a characteristics that production 

price sharply falls when the 

rating is increased

The above principle, known as 

“Economy of Scale” is the main 

justification of natural 

monopolies

For instance, a 10 MW plant is 

always more efficient than a one 

MW plant using the same type 

of fuel

Karkey Silopi Mobile Plant Stator (10 MW)
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Efficiency Curve

Efficiency of a plant tends to 
decrease beyond a certain point, 
called “optimum point”, where the 
expenses for plant operation and 
maintanence start increasing
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For most power plants
the optimum point is
around 1000 - 2000 MW

Popt = Optimum Power Rating

Economy of Scale

For most power plants
the optimum point is
around 1000 - 2000 MW
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Natural Monopoly vs Competition

Efficiency Curve

When optimum point is;

• greater than the total demand, it is 
better to supply the total demand by a 
single plant, i.e. by a monopoly, 
where no competition is possible,

• less than the total demand, it is 
possible to to supply the total 
demand by two or more plants, 
operating in a competitive 
environment, hence competition is 
possible

Optimum point Popt determines the most 
efficient operating point of the plant
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Natural Monopoly vs Competition

Weakening of the Principles for Natural 

Monopolies

Three important developments that weaken 
the reasoning for Natural Monopolies are;

• Impressive developments in gas turbine 
technology, leading to significant 
improvements in reliability and efficiency 
of small-size plants,

• Developments in computer, control and 
telecommunication techniques which 
makes the implementation of highly 
complicated transmission system control 
and power wheeling principles possible, 

• Particularly during the peak periods,  
inefficient small-size plants becomes 
favorable as prices drive up  
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Natural Monopoly vs Competition-Turkish Case

Turkish Case (2008)

Turkish electrical power system has;

• 41000 MW rated power installed,

• 200 billion kWh / year consumption,

• 29000 MW average power consumption
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The above figures are far beyond the 
optimum operation point, which is about 
2000 MW

Hence, Turkish Electrical Power System 
is suitable to competition in that respect
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Technological Improvements in Gas Turbine Technology

These developments have created a 
fierce competitive environment in 
wholesale marketImpressive technological improvements 

in gas turbine technology;

• increased the reliability of the 
machines, i.e. the annual availability 
percent to extremely high levels, such 
as 99.9 % ,

• increased the efficiency of the 
machines at very high temperatures 
to satisfactory levels, such as 50 % 
for 100 MW small gas turbines,

Hence, the optimum point in the 
principle of “Economy of Scale” has 
now reduced to very small figures, such 
as 20-30 MW

Developments in Gas Turbines
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Problems in Natural Monopolies

Problems in  Natural Monopolies

• No incentive to reduce costs, since 
there is no competition, resulting in a 
comfortable environment, which 
provides the company opportunity of  
exercising market power,

• Overemployment,

• Loss of professional enthusiasm and 
indifference to customer problems 
and even to interests of the company 
in the company staff, 

• Increase in system losses and illicit 
utilization,

Aging of Unused Cables at in a TEDAS 
Warehouse in Elazıg (1999-2000)
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It is not ethical for a company to have the 
right of setting its own tariff (i.e. its own 
interests) by its own governing 
committee

Problems in Natural Monopolies

• Falling behind the modern 
technological developments and 
administration techniques, 

• Reflection of all kinds of expenditures 
and investments simply and directly to 
tariff without any fear of competition              
inefficiency,

• Determination of  the tariff  by the 
governing committee of the utility,     

unethical

Problems in Natural Monopolies
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Regulation of Monopolies

A monopoly has always a significant  
power of driving up prices since;

• it has the market power,
• it has the right of setting its own 

tariff

The above problem is the main reason 
for regulating the natural monopolies

Thus, the prices, tariffs and 
investment plans are all regulated for 
the interests of the public, by an 
independent body, called the 
“Regulator”

Problems in Natural Monopolies
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Problems in Regulating Monopolies

Problems in Regulating Monopolies

• Regulating a monopoly cannot 
itself provide a strong incentive 
as cheaply as a competitive 
market,

• Regulatory bodies, themselves 
may not always have proper 
incentives for better regulation, 
due to political influences

34.5/0.4 Distribution Transformers in an Open 
TEDAS Warehouse in Bingöl (1999-2000)
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Electricity traditionally genereted, 
transmitted, distributed, and sold by 
a single Vertically-Bundled 
(Monopoly Structured) company, 
called “Electric Utility (Authority)” 

Distribution System

Generation System

Transmission System

Customers

Vertically-Bundled (Monopoly) Model

Turkish Electricity Authority (TEK)

In the United States and in some 
Government Monopoly structures, 
such ad EDF, the  structure is still 
the the Vertically Model as shown in 
the diagram given on the RHS

Vertically-Bundled Structure

Retail or Wholesale Level

Turkish Electricity Authority (TEK)

Until 1994, Turkish Electricity Authority (TEK)

was Vertically-Bundled
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Definition 

Vertical Unbundling

Vertical Unbundling is the separation of
the services traditionally provided by a 
single utility into functionally independent 
parts

Vertical Unbundling requires utilities;
• to carry out each compononent of these 

services physically and functionally by 
an independent company,

• to ensure that the price of each service 
accurately reflects the cost of that 
service, with some margin for profit,

• Not to make any cross-subsidy in the 
tariffs and expenditures among these 
companies

TEIAS, TEDAS, EUAS and TETAS 

General Directorates  
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Vertical Unbundling

Distribution Layer

Transmission Layer

Customers

Vertically Unbundled Model

• Generation Layer,

• Transmission Layer,

• Distribution Layer,

• (Retail and Wholesale) Trading 

Layer

In Europe, starting from early 1990’s 
the traditionally Vertically-Bundled 
model is split (unbundled) into four 
functional layers;

Generation Layer

(Retail or Wholesale) 

Trading Layer
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Vertically Unbundled Model

Distribution Layer

Transmission Layer

Customers

Generation Layer

(Retail or Wholesale) 

Trading Layer

As a result of “Vertical Unbundling”, 
classical  structure  of an electric 
utility has been decomposed into 
two main parts:

• Those layers carrying out: 
“electricity services”

Vertical Unbundling

• Those layers carrying out: 
“electricity trading”
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Vertically Unbundled Model

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

Please note that; 

• Generation and Trading Layers 
deal with: 

“electricity”,
i.e. an “industrial product”,
or “commodity”,

• Transmission and Distribution 
Layers deal with: 

“electricity services”

Generates and sells 

electricity (Commodity)

Trades (sells) electricity

(Commodity)

Transmits and distributes 

Electricity (Service)

Vertical Unbundling



EE 710 Electricity Trading, Electrical and Electronics Eng. Dept., METU, Spring 2005,  Prof. Dr. Osman SEVAİOĞLU,  Page 24

METU

Vertical Unbundling

In the view of;
• global liberalism, 
• deregulation, 
• competition, and
• technological developments;  

Electricity dealt with the 
Generation and Trading Layers is 
regarded as a “commercial 
commodity” traded in a 
competitive market (*)

--------------------------------------
(*) Oil and gas are certainly commercial 
commodities. 

Thus, electrical energy produced by using 
these commodities must also be regarded 
as a commodity

Generation Layer

(Retail or Wholesale) 

Trading Layer

Generates and trades 

electricity 

(Commodity)

Vertically Unbundled Model

Vertical Unbundling

Generation and trading layers together are called 

“market”
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Activites carried out in the 
transmission and distribution 
layers, on the other hand, are 
not regarded as “commodity”,
but “public service”.

Hence, these activities are not  
traded in a competitive market 

Distribution Layer

Transmission Layer

These layer are called “Natural 
Monopolies”

Transmits and distributes 

Electricity (Service)

Vertically Unbundled Model

Vertical Unbundling
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Basic Rules

Vertically Unbundled Model

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

Basic Rules

• Layers dealing with “electrical 
commodities” are de-regulated,

• Layers dealing with “electrical 
services” are regulated

De-regulated 

(Competive market)

Monopoly regulated 

by the Regulator
Main Purpose of Vertical Unbundling;

To separate the regulated and de-
regulated layer from each other

De-regulated 

(Competive market)
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Major Objective of  Vertical Unbundling

Major Objective of  Vertical 

Unbundling

Major objective of  Vertical 
Unbundling is simply to:

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

De-regulated Layer

Regulated Layers

De-regulated Layer

Vertically Unbundled Model

• regulate the layers to be 
regulated,

• de-regulate the layer to be 
deregulated 
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Stages of Vertical Unbundling

Stages of  Vertical Unbundling

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

De-regulated Layer

Regulated Layers

De-regulated Layer

Vertically Unbundled Model

o Account  unbundling: Separation of the 
accounts and related documents of the 
companies and assets,

o Management unbundling:  Separation of 
management structures, i.e. buildings, 
staff, commercial institutions of the 
companies and assets, 

o Functional (Physical) unbundling:  
Separation of physical structures and 
assets, i.e. plants, substations, etc

o Ownership unbundling: Separation of 
the owners of the companies and assets
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Difficulties in Physical Unbundling

Functional (Physical) 

unbundling

Separation of physical 
structures and assets, i.e. 
plants, substations, etc

A border (wall, fence) is drawn between the 
Transmission and Ditribution Authorities (TEİAS 
and TEDAS) in order to distinguish the buildings, 
assets, functions, authorities and responsibilites

Physical unbundling is the 
most important and the most 
difficult and the most 
expensive part of the task
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Functional (Physical) unbundling

Separation of physical structures 
and assets, i.e. plants, 
substations, etc

Lines with parts operated at different voltage 
levels and energized by different authorities are  
to be redesigned, restructured and reinstalled

Physical unbundling is the most 
important and the most difficult 
and the most expensive part of 
the task

This part (MV part) 

is energized by 

TEIAS

This part (LV part) 

is energized by 

TEDAS

Practical Difficulties in Physical Unbundling
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Functional (Physical) unbundling
Lines with parts operated at different voltage 
levels and energized by different authorities 
presents fatal risk

Physical unbundling is the most 
important and the most difficult 
and the most expensive part of 
the task

154/34.5 kV 

Transformer

Transmission 

System

34.5 kV breaker 

operated by 

TEIAS personnel 34.5 kV line

0.4 kV line

34.5 /0.4 kV 

Transformer

TEIAS Substation TowerTEDAS Region

0.4 kV breaker

Fatal risk for the TEDAS repair 

and maintenance personnel

Practical Difficulties in Physical Unbundling
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Price and Tariff 

Vertically Unbundled Model

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

Definition 

• Overall cost of service including 
expenditures and investments  
expressed in terms of each kWh of 
electricity transmission or 
distribution service is called “Tariff”

• Marginal cost of electricity including 
all overheads and profits in 
Generation and Trading Layers is 
called “Price” or “Electricity Price”

Please note that;
• “Prices” are de-regulated, while “Tariffs” are regulated,
• All prices and tariffs are shown in separate items on the 

customer bills
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Is Electricity a Commercial Commodity ?

Answer to this question is both 
“Yes” or “No” depending upon the 
definition of the term: “Electricity”

Answer to this question:

Electricity is; 

• a commodity for de-regulated  
(generation and trading) levels,

• A service for the regulated 
(transmission and distibution) 
layers

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

Generates electricity

(Commodity)

Trades (sells) electricity

(Commodity)

Transmits and distributes 

Electricity (Service)
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Regulation and De-regulation

Vertically Unbundled Model

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

Definition 

• De-regulation:
To liberate the prices in the generation 
and trading layers. 

These prices are calculated with 
respect to fuel, investment, and other 
costs determined by the investment 
characteristics of the plant

• Regulation:
To impose “cap” called “revenue cap”
on the tariffs in the Transmission and 
Distribution Layers regularly, usually 
once in a year by the Regulator
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Market and Monopoly

Vertically Unbundled Model

Distribution Layer

Transmission Layer

Generation Layer

(Retail or Wholesale) 

Trading Layer

Definition 

• Market:
is a competitive-based trading 
environment, where two or more 
players act on cost based 
(marginal) prices
Generation and Trading layer are 
markets

• (Service) Monopoly:
is a non-competitive environment, 
where a single player acts in that 
region for providing transmission 
and/or distribution service 
activities

Please note that as a result of Vertical Unbundling, 
monopolies carry out only service activities
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Payment between Regulated 

and De-regulated Layers

Vertically Unbundled ModelRule

• Receive services 
(transmission and/or 
distribution services) 
from the members of 
regulated layers,

• Makes payments for 
the electricity services 
(transmission and/or 
distribution services) 
received from the 
members of regulated 
layers

Wholesale Level
Distribution 

Level
Retail LevelGeneration 

Level

R
et

ai
l  

L
ay

erTransmission Layer Distribution Layer

Commodity Flow

W
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Service Flow

Members of de-regulated 
layer; 

Transmission Level
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Turkish Case

Turkish Electricity Authority (TEK)Vertically Integrated Model (until 1993)

Distribution System

Generation System

Transmission System

Basic Features;

Generation, transmission, distribution and 

trading facilities are explicitly;

• owned by TEK (public),

• operated by TEK,

• vertically integrated

---------------------------------------
(*) Except CEAS and Kepez

• No eligible customers,

• National tariff everwhere, i.e. no cost-

based or retail competition,

• No wholesale activity(*) , 

• Electricity is sold only by TEK(*)

Other features;

Tu
rkish

 E
lectricity A

u
th

o
rity 

(T
E

K
)

Customers
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TEK, 

Turkish Electricity Authority

Cross Subsidy

Turkish Electricity Authority (TEK)

Cross Subsidy

Dist. Region - 1 

Plants owned and 

operated by TEK

Distribution regions owned

And operated by TEK

Transmission System

owned and operated by TEK

Dist. Region - 2 Dist. Region - n 

Vertically Integrated Model (until 1993)

Customer Customer Customer

Turkish Case
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Generation system

is owned and operated explicitly by TEAS 

(public), with the exception that 

independent power production (IPP) is 

possible 

Transmission system

is owned and operated explicitly by TEAS 

(public), with the exception that CEAS 

and Kepez have their own transmission 

systems

Generation and transmission systems

are vertically integrated

Two Company Model : TEAS and TEDAS ModelAdjoint Model (1993-2001)

Distribution System

Transmission System

Generation System

IPP’s

Turkish Electricity

Gen. and Trans. 

Comp.  (TEAS)

Turkish Electricity

Dist. Comp.  (TEDAS)

Turkish Case

Customers
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Distribution systems are;

• Unbundled, 

• owned explicitly by TEDAS 

(public), 

• Operated mostly by TEDAS 

with the exception that two 

private companies; AKTAS and 

Kayseri Electric Distribution 

A.S. are established on the 

basis of TOOR (Transfer of 

Operation Right) Agreements 

Two Company Model : TEAS and TEDAS ModelAdjoint Model (1993-2001)

Distribution System

Transmission System

IPP’s

Generation System

Turkish Electricity

Gen. and Trans. Comp.  

(TEAS)

Turkish Electricity

Dist. Comp.  (TEDAS)

Turkish Case

Customers
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• No eligible customers,
• National tariff everwhere, i.e. no cost-

based or retail competition,
• No wholesale activity by private 

companies,
• Generation, transmission systems are 

owned and operated mostly by TEAS,
• Wholesale activity is carried out 

mostly by TEAS, except CEAS, Kepez 
and some IPP’s,

• Power generated by IPP’s are bought 
solely by TEAS,

• Electricity is mostly sold by TEDAS(*)

Other features;

---------------------------------------
(*) Except CEAS, Kepez, Aktas and Kayseri Electric

Two Company Model : TEAS and TEDAS ModelAdjoint Model (1993-2001)

Distribution System

Transmission System

IPP’s

Turkish Electricity

Gen. and Trans. 

Comp.  (TEAS)

Turkish Electricity

Dist. Comp.  (TEDAS)

Generation System

Turkish Case

Customers
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Two Company Model : TEAS and TEDAS ModelAdjoint Model (1993-2001)

TEAS

Turkish Electricity Generation 

and Transmission Company

Cross Subsidy Cross Subsidy

Plants owned and 

operated by TEAS

Transmission System

owned and operated by TEAS

Dist. Region - 1 Dist. Region - 2 Dist. Region - n 

Customer Customer Customer

Turkish Case

Distribution regions owned

and operated by TEDAS
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METU

Vertical Unbundling

• Basic Features;

• Generation, transmission, distribution, 

wholesale an retail  activities are 

completely unbundled,

• Transmission system is owned and 

operated by ab independent public 

company; TEIAS

• Licenced independent generation 

company model is established,

• Wholesale and retail models are 

established,

• Eligible customer model is established 

with the eligibility limit; 9 million kWh 

in 2003 and 7800 kWh in 2004

Distribution Companies

EUAS, IPP’s, TOOR’s,

Licenced Generation Companies

Transmission System Operation 

& BSC

Transmission System 

Planning and investment

Unbundled Model (from 2001) Four Company Model : EUAS, TEIAS, TETAS, TEDAS

Turkish Case

Customers

TETAS
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METU

Vertical Unbundling

Basic Features;

• Full competition between EUAS, 
IPP’s and licenced generation 
companies in the generation market,

• Bilateral agreements with residual 
balancing between supply and 
demand, 

• Regulation in the transmission and 
distribution system operation and 
service charges,

• Competition in wholesale market, 
except TETAS,

• Regulation on the activities and 
wholesale prices of TETAS
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Distribution Companies

TETAS            

EUAS, IPP’s, TOOR’s,

Licenced Generation Companies

Unbundled Model (from 2001) Four Company Model : EUAS, TEIAS, TETAS, TEDAS

Turkish Case

Customers
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METU

Vertical Unbundling

Basic Features (Continued);

• Balancing and Settlement 

tasks will be carried out by 

TEIAS and TETAS, 

respectively

• Settlement (power supply 

and  absorbtion) prices will 

be determined by EMRA 

and collected by TETAS

• Sistem usage charge will be 

collected by TETAS
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Licenced Generation Companies
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Customers
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METU

Vertical Unbundling

. . .

Billing and 

Cash Flow

Customer Customer Customer

TEIAS

Turkish Electricity 

Transmission Company

Dist. Region - 1 Dist. Region - 2 Dist. Region - n 

TETAS: Public owned 

Wholesale Company

TETAS

TEDAS: Public and/or private 

owned  Distribution System 

Companies

TEIAS: Public owned  

Transmission System

Company

EUAS: Public owned 

Generation Company

Other private owned 

Companies

Unbundled Model (from 2001) Four Company Model : EUAS, TEIAS, TETAS, TEDAS

Turkish Case

Retail Companies: 

Public or private owned  

companies selling electricity 

to end-customers

Retail Com.-1 Retail Com.-n Retail Com. Retail Com.
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METU

Vertical Unbundling

Regions in the Turkish Distribution System
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METU

Vertical Unbundling

Four Company Model : EUAS, TEIAS, TETAS, TEDAS Model (2001 -)

Development of the Turkish Market



EE 710 Electricity Trading, Electrical and Electronics Eng. Dept., METU, Spring 2005,  Prof. Dr. Osman SEVAİOĞLU,  Page 49

METU

Vertical Unbundling

Advantages of Competitive Market

A truly competitive market 
provides full-powered 
incentives;

• to hold the prices down to 
marginal cost level, 

• to minimize the cost
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METU

Vertical Unbundling

Major Objectives of  Deregulation 

Major Objective of  Deregulation

Major objective of  deregulation of the 
generation and trading layers; 
is simply to eliminate the drawbacks 
of natural monopolies by 

• creating a competitive environment 
in the generation, trading layers, 
where market power cannot be 
exercised,

• creating a professional 
environment, where staff have 
professional enthusiasm and 
strong interest in customer 
problems as well as the interests of 
the company,  



EE 710 Electricity Trading, Electrical and Electronics Eng. Dept., METU, Spring 2005,  Prof. Dr. Osman SEVAİOĞLU,  Page 51

METU

Vertical Unbundling

Objectives of Deregulation (2/3) 

• to establish a competition-
based (unregulated) pricing 
environment (market) for the 
generation and trading 
sectors, 

• to regulate, all expenditures, 
investments and hence tariffs 
of the transmission and 
distribution layers on the 
behalf of the interests of 
public, by an independent 
body, “Regulator”

• to reduce the system losses 
and illicit utilization, 

Major Objectives of  Deregulation 
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METU

Vertical Unbundling

• to follow the modern technological 
developments and equipments, 

• to establish and cost-based (regulated) 
tariff structure for the transmission,  
distribution and retail activities,

• to reduce the overemployment by 
imposing the cost-based tariff 
structure and regulation on tariff

Objectives of Deregulation (3/3)

Major Objectives of  Deregulation 
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METU

Vertical Unbundling

Liberation of Electricity Markets in EU (2003)

Electricity Markets in EU(*)

(*) EU Commission and UCTE

Four New 58-MW Rolls-Royce Trent 

GTGs Available for Rapid Delivery
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METU

Vertical Unbundling

Country Market Opening

Austria    100% 

England   100% 

Finland     100% 

Germany  100% 

Sweden    100% 

Denmark  100% 

Spain        100% 

Italy             70% 

Holland       63% 

Ireland         56% 

Belgium       52% 

Portugal       45% 

France          34% 

Greece        30% 

Turkey          23% 

Market Openings in EU Countries

Electricity Market Openings in EU, 

April 2003

Market Opening Index is defined as;

MO = CEC / OC

where, MO is the market opening index,

CEC is the total annual 

consumption of Eligible 

Customers,

OC is the overall annual 

consumption
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METU

Vertical Unbundling

Access to transmission and 
distribution systems are regulated 
in these countries

Country Market 
Opening

Limit for 
Eligible 

Customers

Transmission 
System 

England 100 % - Private

Germany 100 % - Public 

Denmark 100 % - Public 

Finland 100 % - Private

Spain 100 % - Private

Sweden 100 % - Private

Austria 100 % - Public 

Italy 70 % 0,1 GWh Public / Private

Holland 63 % 3*80 A Private

Luxemburg 57 % 20 GWh TOOR

Ireland 56 % 0,1 GWh Public / TOOR

Belgium 52 % 1/10 GWh Public 

Portugal 45 % Above 1kV Public 

France 37 % 7 GWh TOOR

Greece 34 % Above 1 kV Public / TOOR

April 2003 Source:www.europa.eu.int

Liberation of Electricity Markets in EU Countries 

TOOR: Transfer of Operation Right
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METU

Vertical Unbundling

Country Market 
Opening

Limit for 
Eligible 

Customers

Transmission 
System 

Slovenia 64% 41 kW Public

Poland 51% 10 Gwh Public 

Slovakia 41% 40 Gwh Public 

Hungary 30-35% 6.5 Gwh Sep. of accounts 

Romania 33% 40 Gwh Public 

Czech. Rep. 30% 40 Gwh Public 

Litvania 26% 20 Gwh Public 

Turkey 23% 9 Gwh Public 

Bulgaria 15% 100 Gwh Sep. of accounts

Letonia 11% 40 Gwh Public 

Estonia 10% 40 Gwh TOOR

Liberation of Electricity Markets in EU Candidate Countries 

Access to transmission and 
distribution systems are regulated in 
these countries

April 2003 Source:www.europa.eu.int

TOOR: Transfer of Operation Right
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METU

Vertical Unbundling

Source: www.europe.eu.int Electricity Prices in EU

Market Opening Schedule in EU
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METU

Vertical Unbundling

Australia 1991 - 1998
Finland 1995 - 1998
England 1990 - 1999
Sweden 1996 - 1999
Germany 1998 - 2000
Austria 1999 - 2001
Argentina 1992 - 2001
Denmark 1998 - 2003
Spain 1998 - 2003
Holland 1998 - 2004
Poland 1998 - 2004
Ireland 2000 - 2005
Czech Rep. 2002 - 2006
Turkey 2002 - 2007

Source:www.europa.eu.int

Deregulation Schedules in EU Countries

Average Period of Deregulation 5 years
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METU

Vertical Unbundling

Reduction in Domestic Electricity Rates in UK 

Months

Source: OFGEM Domestic Electricity Rates in UK (1989-2002)



EE 710 Electricity Trading, Electrical and Electronics Eng. Dept., METU, Spring 2005,  Prof. Dr. Osman SEVAİOĞLU,  Page 60

METU

Vertical Unbundling

England     (1990-2001) % 37  

Germany   (1995 – 2000) % 15 

Austria      (1993-1999) % 38 

Argentina  (1992-1998) % 57 
Source: DOE - EIA

Reduction in Electricity Rates after Deregulation

Reduction in Electricity Rates Enka Gebze Gas Fired PP (2400 MW)
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METU

Vertical Unbundling

Reduction in Electricity Rates in EU (1995-2000)

Source: www.europe.eu.int Electricity Prices in EU
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METU

Vertical Unbundling

Kaynak:OFGEM

TEDAŞ yıllıkları

Nation 1980 1990 1999 2000

Finland 6.2 4.8 3.6 3.7

Holland 4.7 4.2 4.2 4.2

Belgium 6.5 6 5.5 4.8

Germany 5.3 5.2 5 5.1

Italy 10.4 7.5 7.1 7

Denmark 9.3 8.8 5.9 7.1

USA 10.5 10.5 7.1 7.1

Switzerland 9.1 7 7.5 7.4

France 6.9 9 8 7.8

Austria 7.9 6.9 7.9 7.8

Sweden 9.8 7.6 8.4 9.1

Australia 11.6 8.4 9.2 9.1

England 9.2 8.9 9.2 9.4

Portugal 13.3 9.8 10 9.4

Norway 9.5 7.1 8.2 9.8

Ireland 12.8 10.9 9.6 9.9

Canada 10.6 8.2 9.2 9.9

Spain 11.1 11.1 11.2 10.6

New Zealand 14.4 13.3 13.1 11.5

Average 9.4 8.1 7.9 7.9

EU 7.9 7.3 7.3 7.3

Turkey 12.2 12.3 24.2 24.2

Source: OFGEM and TEDAS Annual Reports 

Transmission and Distribution Losses in the World
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METU

Vertical Unbundling

Loss and Illicit Utilization in some Countries

Source:OFGEM, TEDAŞ Annual Reports

Holland
Belgium
Italy
USA
EU
Turkey

Revenue Loss

(Turkey)

Total Loss:     24.2 %

Target Loss :  10.0 %

Difference:    14.2 % 

Effective Loss

= 142 000 000 000 kWh x 0.142

=  20 164 000 000  kWh

= 20.164 x 109 * 8 Cent/kWh
=  1.613 billion USD
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METU

Vertical Unbundling

Views from Turkey: “Buca Meydan Savaşı”

Hürriyet: June 27, 2001, Effort of TEDAS Personnel in Buca, İzmir

TEDAS Personnel 

trying to prevent 

illicit utilization in 

Buca, İzmir

June 27, 2001
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METU

Vertical Unbundling

Views from Turkey : “Buca Meydan Savaşı”

June 27, 2001

Hürriyet: June 27, 2001, Effort of TEDAS Personnel in Buca, İzmir

Resistance of residents in 

Buca, İzmir against TEDAS 

Personnel 
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METU

Vertical Unbundling

One Year Later, Views from Turkey: “Buca Meydan Savaşı”

Hürriyet: January 30, 2002, Effort of TEDAS Staff in Buca, İzmir

• Same personnel,

• Same people,

• Same place,

• Same event,

but

• One year later

January 30, 2002
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METU

Vertical Unbundling

Views from Turkey: “Elektrik bir kamu Hizmetidir, Yiyin !”

İllicit Uitilization View from a City in the Southern-Eastern Region 
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METU

Vertical Unbundling

Sentence of Corum Criminal Court No. 1

Illicit Electricity Utilization
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METU

Vertical Unbundling

Sentence of Corum Criminal Court No. 1

Illicit Electricity Utilization
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METU

Vertical Unbundling

Results of Deregulation Programs

Source: USA DOE - EIAEngland (1990-1999)

• Reduction in interruptions (hours): % 63,

• Service availability reached: % 100,

• Reduction in environmental pollution 

(CO2 and particles): % 23 - 72 

Germany (1998-2000)

• Total reduction in prices: 7 billion Euro

Argentina (1994-2001)

• Privatization revenue:  10 billion USD,

• Investment realized by private sector:      

7 billion USD
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METU

Vertical Unbundling

Objectives of Deregulation Programs

Ideal Objectives

Establishment of a competition 

based market environment for 

generation, transmission, 

distribution and retail services, 

where; 

• cheap, reliable, high-quality, 

pollution-free energy is 

provided,

• customers above a certain level 

of consumption, classified as 

“eligible”, are given the right of 

choosing their suppliers
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METU

Vertical Unbundling

Stages of Deregulation Programs

• Development of the legal framework for 

deregulation,

• Establishment of an Independent Energy 

Regulatory Authority,

• Unbundling of the activities and accounts 

of the resulting companies,

• Implementation of a cost-based tariff for 

transmission and distribution services,

• Development and implementation of 

market management (balancing and 

settlement) software, related hardware 

and infrastucture,

• Reduction of the dominance of the public 

owned monopolies by privatization

Gezende HPP, K. Maras
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METU

Vertical Unbundling

Results of Deregulation Programs

Improvement in;

• service efficiency,

• service quality,

• system availability and reliability,

Reduction in;

• financial burden resulting from energy 

investments on public accounts,

• environmental pollution,

• energy prices,

• system losses and illicit utilization

Increase in foreign and national private 
sector investments and trade
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METU

Vertical Unbundling

• Political support and determination,

• Development of the legal and institutional 

framework,

• Establishing an Independent Regulatory 

Authority (EMRA),

• Design of the market structure,

• Enlightining the market participants about 

rules and developments regularly and by 

correct information,

• Social remedies needed for the 

implementation of the deregulation program,

• Unbundling of the activities and accounts,

• Designing the regulations, not as a 

supervisor but as a participant

Bozcaada RES, 10.2 MW
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METU

Vertical Unbundling

• Restructuring of the generation and 

distribution companies,

• Development and implementation of market 

management (balancing and settlement) 

software, related hardware and infrastucture,

• Development of a market governance 

mechanism,

• Implementation of a cost-based tariff for 

transmission and distribution services,

• Establishing an effective market structure for 

Eastern-Western Energy Trading Corridor 

(Between Middle East, Caspian Sea and 

Europe),

• Finalizing the privatization program
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METU

Vertical Unbundling

Legal and Institutional Framework

• Development of legal 

framework conformable to EU 

directives,

• Establishing an Independent 

Regulatory Authority (EMRA), 

• Design of market,

• Unbundling of activities and 

accounts,

• Adaptatiton of public owned 

energy companies to market 

rules,

Legal and Institutional Framework
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METU

Vertical Unbundling

Political Commitment and Support

• Urgent Action Plan,

• Government Program,

• National Development Program,

• EU Committments,

• Committments to international 

financial institutions (World 

Bank, IMF etc.)

Political Commitment and Support
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METU

Vertical Unbundling

• Resolution of the TOP (Take or Pay) Committments in 

BO, BOT and TOOR Agreements,

• Reducing the system losses and illicit utilization,

• Transfer of hydroelectric plants from State Hydrolic 

Works to EUAS (Turkish Electricity generaion 

Company),

• Adaptatiton of public owned energy companies to 

market rules,

• Determination of the borders for operation and 

authority among generation, transmission and 

distribution companies,

• to establish and cost-based (regulated) tariff 

structure for the transmission,

• Privatizaton of the generation and distribution assets

Major Tasks of Deregulation Program
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METU

Vertical Unbundling

Main Objectives

• Reduction of the dominance of the public 
owned monopolies by privatization, 

• Reduction of financial burden resulting from 
energy investments on public accounts,

• Establishment of competitive based market 
structure,

• Improvement in service quality, efficiency and 
availability,

• Reduction in transmission and distribution 
service costs,

• Reduction in system losses and illicit utilization,
• Increase in foreign and national private sector 

investments and trade,
• Conforming EU Directives by implementing Law 

No. 4628 

Bozcaada RES, 10.2 MW
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METU

Vertical Unbundling

Conditions for Deregulation Programs

• Political committment and support,

• Elimination of the risks arising from regulation,

• Implementation of regulations to public and private 

participants in a non-discriminative manner,

• Restructuring of the privatized companies,

• Creation of a suitable environment for investment,

• Implementation of a cost-based tariff for 

transmission and distribution services, 

• Determination of the priorities in deregulating the 

generation and distribution sectors,

• Design of regulated tariffs,

• Enlightining the market participants about rules 

and developments regularly and by correct 

information
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METU

Vertical Unbundling

Privatization Model

Privatization model should;

• assist the implementation of the legislation concerning electricity market,

• not conflict with existing legislations (3096, 4046, 4628,4501, 4686 etc.),

• be easy and practical to implement,

• not introduce extra terms that will  increase the tariff
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METU

Vertical Unbundling

Objectives of Privatization Program

Privatization Program should;

• transfer all the operational and financial 

risks to investors,

• reduce the distribution costs,

• establish a competitive market in generation,

• improve efficiency and service quality,

• improve and spread public welfare to overall 

community,

• induce new investments,

• reduce the regional differences in system 

operation cost,

• increase tax income and assist  to reduce 

the financial burden resulting from energy 

investments on public accounts
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METU

Vertical Unbundling

Medium Term Objectives

• Development and implementation 

of market management 

(balancing and settlement) 

software, related hardware and 

infrastucture,

• Establishment of an independent 

management in TEIAS (National 

Transmission Company),

• Development of “Electricity 

Market Index”, a primary tool in 

electricity pricing
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METU

Vertical Unbundling

Long Term Objectives

• Finalizing the privatization program,

• Complete libaralization of the 

market,

• Unbundling of the system and 

market operation services and 

centers,

• Elimination of the stranded costs in 

prices
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METU

Vertical Unbundling

National Objectives

• Elimination of the risks arising from regulation,
• Increase in foreign and national private sector 

investments and trade,
• Establishment of competitive based market 

structure,
• Improvement in service quality, efficiency and 

availability,

• Reduction in tariffs,

• Improvement of the international competitive power 

of the industry,

• Improvement in employment capacity,
• Reduction of financial burden resulting from energy 

investments on public accounts,

• Reduction in regional differences in development
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METU

Vertical Unbundling

International Objectives

• Establishing an effective market 

structure for Eastern-Western 

Energy Trading Corridor 

(Between Middle East, Caspian 

Sea and Europe),

• Establishing an energy market 

dealing with foreign stock 

exchange in the Middle East and 

Medditeranean Region,

• Conversion of the geostrategical 

superiorities of the Country to 

commercial income and revenue


