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What is wrong with electricity markets?

● How to achieve competition?

– Distribution natural monopoly
– Transmission natural monopoly-ish
– Retail -> competion
– Wholesale -> competition
– Generation -> competition

● Supply competititve
● Demand -> no flexibility
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How natural monopoly entered into discussion?

● Samuel Insull and Chicago Edison
● Natural monopoly

– Tremendous economies of scale
– Huge capital investment

● "like railroads"
● In Chicago 18-20 utilities & economies of scale
● One utility per geographic area
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Competition based on what?

● Price

– Electricity price is a reality or a socio-
technological construct?

– Locational marginal price?
● Service quality????
● Different products (green, baseload)
● If there is competition, it will result in differentiated 

products to gain market share
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Perfect competition

● Large number of buyers & sellers (Country specific)
● Perfect information (no lemons) (Market operator)
● No barriers to entry&exit (Regulation) 
● Cheap & efficient transport (Transmission)

● But no profits in "Perfectly competitive markets"

https://www.investopedia.com/terms/p/perfectcompetition.asp



  6 / 56

Power Market Specific - Missing Money

● Missing money problem: for various reasons prices 
for energy in these markets may not fully reflect the 
value of investment in the resources needed to 
meet customers’ expectations for reliable electric 
service

● money is “missing” from the market can, in turn, 
impede needed investment

● In competitive equilibrium competition:

– Marginal cost=Marginal price .. no CAPEX??
● Can markets be competitive with capacity 

payments?
https://www.sciencedirect.com/science/article/pii/S1040619016302512
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3 different approaches

● Market failure framework
● Austrian framework
● Asset based & systems 

framework

http://www.dieterhelm.co.uk/assets/Uploads/HELM-TALKS-UTILITY-Lecture-1.pdf
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Approach 1

http://www.dieterhelm.co.uk/assets/Uploads/HELM-TALKS-UTILITY-Lecture-1.pdf
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Approach 2
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Approach 3

http://www.dieterhelm.co.uk/assets/Uploads/HELM-TALKS-UTILITY-Lecture-1.pdf
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Monopoly and market power

http://www.dieterhelm.co.uk/assets/Uploads/HELM-TALKS-UTILITY-Lecture-1.pdf
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Basic theory
● Two fold – Merit Order & Marginal pricing

https://www.researchgate.net/publication/
325424761_Emissions_trading_and_electricity_sector_regulation_A_conceptual_framework_for_understanding_i
nteractions_between_carbon_prices_and_electricity_prices
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Competition with renewables

● FIT -> not competitive
● Tenders -> competitive? Locked – in cost no eff.
● How does the 100 PV panels connected to same 

node may compete with each other?
● Competition of zero marginal cost resources
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2 node market

● Consumer surplus
● Congestion rents
● Market power

Economic market design and planning for Electric Power Systems
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Barriers to competition
● There is 

– CAPEX
– OPEX

● But revenue is coming from one variable €/kWh
● Does it representative?

Energy

CapacityTL per MW/hour
Flexibility
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What if?

● A market is in a reality a combination of sub 
markets due to transmission (eff & cheap transport)
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Electricity has 

● a locational value

– No storage
– No transmission

● Capacity has a value
● Flexibility has a value (with increasing importance)

● Competition based on these values
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How to disrupt competition

● Regulator sees one market

– Gamer sees submarkets (constraints)
● Regulator sees large number of players

– Gamer see a dominant player's sub market
● Regulator sees perfect information

– Gamers exchange outage data
● Regulator sees no barriers to entry & exit

– Everyone know infra build takes years
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Real life

● If supply close to demand

– Lots of opportunities to exploit competition
● If transmission is limited

– There is a price influencer in some regions
● Capacity withholding harms competition
● Financial products make things complicated
● In coupled markets (nat gas – power)

– Check both



  20 / 56

Technical part 
economics of competitive markets

Barış Sanlı
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Reading Material

● Chapter 2
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The role of economics

● Allocation of scarce capital, labour and raw 
materials to satisfy a range of electricity services

● There is

– Positive economics (real world)
– Normative economics (ideal)

● Affordable, reliable.... But today "welfare 
maximizing"

● Three elements

– Demand, supply and allocation (objectives and 
mechanisms)
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Demand

● Time dependent

● Non storable

● Inelastic

● "As a service" rather than "good"

● Different services (utility differs 
with time, quality and type of use)

– Willingness to pay & elasticity of demand 
differs by services

– Short term elasticities 0.05-0.25 for 
households

– 0.1-0.9 for industries
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Cost of producing electricity

● Production costs :  labour, capital, nat. Resources

● Some of these costs do not change with level of 
demand

– Fixed costs (investment costs)
● The cumulative costs of fuel change with demand 

level

– Variable costs
● Externatilies
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Time span & Marginal cost

● Short term

– Several minutes to 1 year
● Long term

– 5,10,20 years

● Marginal cost is equal to change in total cost when 
output rises or declines by one unit. So it is 
derivative of variable costs

● Long run marginal costs derivative of total costs

– In the long term marginal costs are flat
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Generation costs

● Investment costs

– Construction requires capital, labour, materials
– exchange unit(€) per kW

● Operation and maintenance (O&M)

– Personnel overheads
– Turbine maintenance depends on

● Operating hours
● Start-ups

● Fuel costs (neither necessarily constant nor linear 
with output)
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Generation Costs
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Generation

● Baseload (generally)

– Low variable costs
● Peak

– Low investment & high variable costs (OC NG)
● Mid-range or intermediate
● Non dispatchables (Solar, wind)
● Optimal size (500-1500 MW)
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Transmission & Distribution

● Ohmic losses
● Transmission (1-2%)
● Distribution (+10%)
● Transmission line investment costs
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Other costs of power system

● Compensations for regulatory changes

– Competition transition or stranded costs
● Subsidies for domestic non competitive fuels
● Support for renewable
● Energy efficiency, savings, demand management
● Energy related R&D
● Smart grid
● Regulatory agency & power exchange costs
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Economies of scale

● Strong economies of scale in power industry

– Average production cost decrease with output 
volume 

● Exhaustion of economies of scale key to 
competitive markets
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Markets

● Type of markets

● Microeconomics: "what forces determine the 
amount of a given good/service is produced and the 
price it is bought & sold"
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Consumer behaviour

● Marginal utility
● MU<p 

– Refrain
● MU>p 

– Consume
● Demand curve is vertical, completely inelastic
● Price info transmission is mostly broken

– Hourly price -> monthly bill
● Price cap: Value of lost load
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Producer behaviour

● Highest possible profit
● Compares cost and revenue
● Typical electricity supply curve in the short term
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Supply and Demand

● Equilibrium between electricity supply and demand 
in short term 
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Market entry and exit
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Perfect competition

● Difficult to sustain
● Exist when no producer exerts individual influence

– When all suppliers are "price takers"
● Two sub conditions

– Power system is large enough, no significant 
economies of scale

– the ownership of the plants of each technology is 
well distributed among the several competing 
firms

● All actors have perfect or full information on the 
going price



  38 / 56

Short term supply demand
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Economic efficiency in ST

● Welfare~Net social benefit
● When each cons & prod act independently
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Different models

● Centralised planner
● Monopoly
● Non regulated monopoly
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Monopolies

● Regulated monopolies were the preferred method
● Efficiency -> single company, all services
● A monopolistic electric company

– Exclusive control on production and price
● Without regulation

– Will reduce output, raise revenue
● Unregulated monopolies should not exist



  42 / 56

Monopolistic Firm
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Market Structure

● Number of competitiors depends

– Entry conditions, technical&regulatory barriers

– Legal constraints, long entry delays, cost disadvantages, uneven 
access to tech

● Easy market access is perceived as a threat by incumbents

● Barriers

– Licence, concessions

– Env regulations

– Regulation itself

– Long lead times

– Experience of incumbents

– Investments as sunk costs
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Simple example

● Ex: market power by ST price manipulation
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Market power

● Market power exists when one or several 
companies are able to exercise some degree of 
price control for their own benefits

– There has to be benefit for the company
– Expected price
– Ability must be maintained over a significant 

period of time
– Existence vs abuse/exercise
– Depends on structure of the market
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Definition by US
● "US Federal Trade Commission and the US 

Department of Justice define market power as the 
ability of a single or several competing firms to set 
prices above their competitive level or consistently 
withhold supply to raise prices for their own benefit 
for a given period of time. Note that price dumping, 
i.e. to lower prices to draw weaker competitors out 
of a market or to deter entry, is also a manifestation 
of market power."

● ‘‘increased market power’’ as ‘‘the ability of one or 
more firms to profitably increase prices, reduce 
output, choice or quality of goods and services, 
diminish innovation, or otherwise influence 
parameters of competition’’.
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European legislation
● "dominant position"
● ‘‘a position of economic strength enjoyed by an 

undertaking which enables it to prevent effective 
competition being maintained on the relevant 
market by giving it the power to behave to an 
appreciable extent independently of its competitors, 
customers and ultimately of its consumers’’
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m-firm concentration ratio

● Aggregate share of m largest companies
● Generally m~4
● Or number of companies representing 95%
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Hirschman-Herfindahl Index

● R
H
 or HHI

● %100  = 10000
● 2500 upper limit for reasonably efficient
● 1000-1800
● Anti-trust policy
● ? 1x30% , 10*7% ? HHI 1390
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Use in merger
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Pivotal Supplier Indicator

● PSI
● A company is pivotal if

– All other producers can not cover market 
demand

● PSI is binary

– Pivotal or not
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Resudial supply index

● The ratio between the total capacity of all a 
company's competitors to total demand
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Lerner index

● A behavioural index that measures market 
imperfection as overpricing with respect to a perfect 
market



  54 / 56

What can be done

● Most effective and difficult: Require cap on market 
share %20-25, force sell the rest

● LT agreements that fix revenues... Virtual power 
plant

● Remove regulatory difficulties or uncertainties
● Interconnections
● More elastic demand
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Collusion and cartel

● Oligopolistic models
● Strategy to maximise joint profits
● Collusion is defined as an explicit or tacit 

agreement to obtain an objective bygaining an 
unfair advantage. 

● If the agreement is explicit the result is a cartel.
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Thank you 
Questions

barissanli2@gmail.com
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