Bataille, Marc; Steinmetz, Alexander; Thorwarth, Susanne

Working Paper

Screening instruments for monitoring market power
in wholesale electricity markets: Lessons from
applications in Germany
DICE Discussion Paper, No. 150
Provided in Cooperation with:
Düsseldorf Institute for Competition Economics (DICE), Heinrich Heine University Düsseldorf

Suggested Citation: Bataille, Marc; Steinmetz, Alexander; Thorwarth, Susanne (2014) :
Screening instruments for monitoring market power in wholesale electricity markets: Lessons
from applications in Germany, DICE Discussion Paper, No. 150, ISBN 978-3-86304-149-6,
Heinrich Heine University Düsseldorf, Düsseldorf Institute for Competition Economics (DICE),
Düsseldorf

This Version is available at:
http://hdl.handle.net/10419/100027
Standard-Nutzungsbedingungen:

Terms of use:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

No 150

Screening Instruments for
Monitoring Market Power in
Wholesale Electricity
Markets – Lessons from
Applications in Germany
Marc Bataille,
Alexander Steinmetz,
Susanne Thorwarth
July 2014

IMPRINT
DICE DISCUSSION PAPER
Published by
düsseldorf university press (dup) on behalf of
Heinrich‐Heine‐Universität Düsseldorf, Faculty of Economics,
Düsseldorf Institute for Competition Economics (DICE), Universitätsstraße 1,
40225 Düsseldorf, Germany
www.dice.hhu.de

Editor:
Prof. Dr. Hans‐Theo Normann
Düsseldorf Institute for Competition Economics (DICE)
Phone: +49(0) 211‐81‐15125, e‐mail: normann@dice.hhu.de

DICE DISCUSSION PAPER
All rights reserved. Düsseldorf, Germany, 2014
ISSN 2190‐9938 (online) – ISBN 978‐3‐86304‐149‐6

The working papers published in the Series constitute work in progress circulated to
stimulate discussion and critical comments. Views expressed represent exclusively the
authors’ own opinions and do not necessarily reflect those of the editor.

Screening Instruments for Monitoring Market Power in Wholesale Electricity
Markets - Lessons from Applications in Germany
Marc Bataille a,d, Alexander Steinmetz a and Susanne Thorwarth a,b,c,d
a

b

Monopolies Commission, Bonn, Germany
KU Leuven, Dept. of Managerial Economics, Strategy and Innovation, Belgium
c
Centre for European Economic Research (ZEW), Mannheim, Germany
d
Düsseldorf Institute for Competition Economics (DICE), Germany

Working Paper Version

July, 2014

Abstract
While liberalization in energy markets has been a widely successful process
all over the world, incumbents often still hold a dominant position. Thus,
electricity wholesale markets are subject to market surveillance.
Nevertheless, consolidated findings on abusive practices of market power
and their cause and effect in wholesale electricity markets are scarce and
non-controversial market monitoring practices fail to exist. Our application
of the established measure of market concentration RSI shows that it serves
as a decent indicator for the rents that can be gained in the market but also
reveals considerable weaknesses of the RSI. Therefore, we propose and
apply the “Return on Withholding Capacity Index” (RWC) representing a
measure of the firms’ incentive of withholding capacity as a complementary
index to the RSI.
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1. Introduction
Since the 1990s, liberalization of energy markets has been proceeding in many countries
worldwide. As an important part of the energy sector, many wholesale markets for electricity
have reached a reasonable level of private competitors. Despite to the competitive framework
which has been created by this process, incumbents often still hold a dominant position in this
market, due to their already existing fleet of power stations. Thus, electricity wholesale
markets are typically subject to market surveillance. In particular specialized regulators,
competition authorities and service operators are focused on monitoring the market
development to deduce substantial information about the degree of remaining market power.1
The results of this kind of monitoring are important for political and institutional actors for
further development of market design. Moreover the cognitions and methods used in market
monitoring to assess market power are important in quasijudical investigations, conducted by
competition authorities. Hence, it is necessary for all these institutions to enforce a reliable
screening method to monitor those markets. In recent years, several indices have been used to
determine market power in wholesale electricity markets, including some which have been
developed in particular for this type of markets. We have analyzed the most popular among
those screening techniques for examining wholesale electricity markets by testing them with
German market data. Based on our findings we derive some general valuations about validity
of indices and their usability for market monitoring.
Economic research has developed a large set of indices to measure market power, which can
generally be used by monitoring units in energy markets.2 In contrast to other markets,
wholesale electricity markets have some distinctive characteristics which have to be taken
into account as a key difference for market power measuring. Usually it is assumed that these
markets should be accounted as a mean reversion of the price, the sudden fluctuations in load
and supply without strong opportunities to storage and low elasticity in demand which is
reflected in price spikes (Cartea and Figueroa 2005). Derived from this situation it can be
shown, that typical market share indices, which are widespread in market monitoring – i.e. the
Herfindahl-Hirschman Index (HHI) – are not perfectly suitable to investigate market power in
electricity markets (Newberry 2009).3 Thus, in recent years market monitoring as well as

1

One recent example for such a kind of an important market monitoring unit in the European Union is the Agency for the
Cooperation of Energy Regulators (ACER) founded in 2009.
2
See Twomey, Green, Neuhoff and Newbery (2005) for an overview of possible values for measurement.
3
Even though HHI and similar values like the concentration rates are still used to determine market concentration on
wholesale electricity markets, i.e. Frontier Economics (2010), European Commission (2012).

certain research has been focusing in particular on two methods which seem to be the most
prospecting ones: on the one hand emphasis is put on the Residual Supply Index (RSI) which
is kind of a structural index and specialized for the needs of electricity markets. On the other
hand more complex behavioral analysis is used. The last is typically based on real cost data or
cost estimation, such as the price-cost markup.
In fact, it is important to stress that especially the RSI has become a standard method in
market monitoring of electricity markets. The RSI has been developed as an extension of the
Pivotal Supplier Index (PSI) which has been used for the first time by the US Federal Energy
Regulator Commission (FERC) in 2000 as a measure called Supply Margin Assessment
(SMA) to determine market power of electricity suppliers. While both PSI and RSI measure
how often a power producer is pivotal in terms of its capacity beeing relevant for the market
to serve total electricity demand, the RSI is more differentiated as it shows continous values.
Measured on an hourly basis, the RSI can be calculated with a decent amount of load and
market share data.4 It was initially introduced by Sheffrin (2002) who showed a strong
relationship between the RSI and markups during the California Energy Crisis in 2001. Since
its first application the RSI has become an important predictor for market power in electricity
markets, which has been used several times in slightly different ways i.e. by Chang (2007),
Lang (2007), Asgari and Monsef (2010), Kamiński (2012) or Muldera and Schoonbeek
(2013). Even more relevant seems to be the use of the RSI by market monitoring units of US
regional transmission organizations (RTO).5 Additionally, the RSI has gained an important
role in market surveillance by European competition authorities. In merger and abuse cases
these units have to test for the legal requirements which usually go along with a definition of
a certain degree of market power.6 In Europe the RSI played an important role in assessing
European energy markets by DG Competition (2007). On behalf of DG Competition London
economics (2007) undertook a study in which the RSI was calculated for several European
countries. Their results showed substantial market power of huge electricity suppliers in the
observed countries. More recently the German Federal Cartel Office applied an RSI
calculation on an hourly basis for the years 2007 to 2008 in its sector enquiry
4

The Residual Supply Index has reasonable requirements for the data which are necessary for calculation. However, load and
other data must be available on an hourly basis. If data is only available on a more aggregated level a lot of explanatory
power is lost by this way of RSI calculation.
5
In RTO the use of PSI/RSI or similar indicators can be intensive as they can be part of local market power mitigation
mechanisms. E.g. CAISO applies the “Three Pivotal Supplier Test”. In order to prove the appropriateness of the test a
surveillance report is published (CAISO 2013).
6
For instance Article 102 of the Treaty on the Functioning of the European Union is the central European norm to prohibit
abuses by one or more undertakings of a dominant position within the internal market or in a substantial part of it. The
“dominant position” marks a certain degree of market power.
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(Bundeskartellamt 2011). Furthermore, the German Monopolies Commission conducted an
RSI analysis for 2012 in their special report on the German energy sector
(Monopolkommission 2013).
As an alternative to the RSI calculation, the Lerner-index as a well established behavioral
measure of market power in economic research can be used. The Lerner or likewise the very
similar price-cost markup (PCMU) is specified as the proportional price-cost margin of a
firm. Although these indices are usually considered as reliable to describe market power their
strength as a screening instrument in market monitoring is not yet widely applied because of
the limited availability of adequate cost data. Due to the above mentioned characteristics of
wholesale electricity markets it would be necessary to gain hourly data – in particular the
marginal costs – for each power generation unit. Only in quite extensive sector investigations
it might be realistic for a competition authority to obtain this cost data directly from suppliers.
Despite the fact that the European Union as well as the German Federal Cartel Office have
retrieved this extensive information from power generators once in their sector inquiries this
complex procedure seems to be less attractive for continuous market monitoring. An
alternative way to obtain real marginal cost values of the suppliers is to estimate costs within
a synthetic model of electricity dispatch. These kind of models simulate the market by
combining behavioral assumptions with available information about input prices and power
generation units. Regarding the measurement of market power only few studies make use of
those models (for Germany e.g. Schwarz/Lang (2006), Möst/Genoese (2009)). However, the
synthetic simulation of dispatch is usually not used by market monitoring units presumably
due to missing confidence in appropriate estimation techniques and lack of empirical work.
While both RSI and behavioral indices are at least prospective ways of measuring market
power in wholesale electricity markets there is still little empirical evidence on their
appropriate application. Most of the studies using the RSI just assume the reliability of this
index. Indeed, there is no fully established calculation procedure7 and only limited knowledge
on how reliable the index is in catching the threat of a possible abuse of market power.
Moreover, the thresholds to determine market power which have been used in market
monitoring are rules of thumb.8 Since Sheffrin’s initial idea, there have been very few
attempts to provide evidence on the quality and appropriate quantification of the RSI. One

7

I.e. nowadays there is an established way to deal with new phenomena, like the upcoming market integration or the
extended supply of subsidized green electricity plants.
8
In fact, the seminal study of Sheffrin which still is the reference for testing the RSI, has never been published as a paper and
Sheffrin has never disclosed or documented her way of dealing with this problem.
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exemption is the study of London Economics and subsequent research of the authors
(Swinand et al 2010). There, the calculated price-cost markups were used to test the relevance
of the Residual Supply Index with a positive result. However, this study has received some
criticism in particular about the used model and a possible bias in modeling the market.9
In conclusion, there is still a lack of evidence about the correct interpretation of the RSI and
the benefit of the application of dispatch models in market monitoring. Our research
contributes to this discussion by examining these techniques for measuring market power by
using public data for the German wholesale electricity market in 2012. For a better
understanding we first describe the data used in our analysis in chapter 2. Building on this, we
calculate the RSI on an hourly basis which is described in chapter 3. In chapter 4, a
synthetical dispatch model to simulate costs of power supply is designed and verified. By
combining the results from our measurements we analyze the validity of the RSI and other
market power indices. Thereby we develop a further test – the “Return on Withholding
Capacity (RCW) Index” – which could be used for measuring market power in the future.

2. The Data
Our analysis is based on multiple data sources which are publicly available.10 Data for the
installed capacity in Germany stems from the periodical power plant survey of the German
Federal Network Agency.11 The survey provides information regarding e.g. the normal
maximum operating capacity (MW), technical details, energy source, supplier (owner)
company and location for all German generation units with a net nominal output of at least 10
MW. According to the Federal Network Agency the survey covers more than 95% of the total
installed capacity produced by conventional power plants in Germany or rather in the German
control areas.12 Emphasis should be placed on industrial generation units. They react
differently on market signals, such as energy prices since they are operating as required to
meet demand of the respective industrial company. Hence, all industrial power plants are
discarded from our analysis. In total, we observe 590 generation units of 150 different owner
companies with a total installed capacity of 95,417 MW.
9

A quite detailed discussion about RSI measurement is provided by Swinand (2011a, 2011b) and Arnedillo (2011a, 2011b,
2011c).
10
While most of the data is available for free, exceptions are the commercial ORBIS database of Bureau van Dijk and
information on price data.
11
Version February 2013. An updated version of the survey can be found here:
http://www.bundesnetzagentur.de/DE/Sachgebiete/ElektrizitaetundGas/Unternehmen_Institutionen/Versorgungssicherheit/Er
zeugungskapazitaeten/Kraftwerksliste/kraftwerksliste-node.html.
12
There are generation units not located in Germany, but in the border region of Austria, Switzerland, France and
Luxembourg which feed power into the German grid. Hence, they are regarded as part of the German control area.

5

In order to determine the ownership structure for the generation units, or rather the total
installed capacity survey data on the respective owner companies was merged with Bureau
van Dijk’s ORBIS database. The ORBIS database provides – among others – information
about the global ultimate owner for most of our sample firms. This enables us to identify
which owner companies in our sample data belong to one of the four big generators in
Germany, namely RWE, E.ON, EnBW and Vattenfall. Companies not listed in ORBIS were
researched by information gathered through several sources in the internet.
A key issue when calculating the available energy capacities are planned and unscheduled
non-usabilities of generating units. They can be caused by e.g. planned maintenance
schedules or unscheduled blackouts due to technical malfunctions. The four German
transmission system operators are obliged by law to report planned and unscheduled nonusabilities of generation units greater than 100 MW. Information on scheduled non-usabilities
of generating units is published on the EEX transparency platform by energy source
categories precisely down to the minute. In Germany, around 84% of all conventional
installed capacity is produced by generating units with more than 100 MW. In order to take
the smaller power generation units also into account we extrapolated our data by calculating
the average failure rate of all generating units belonging to a specific energy source (e.g. stone
coal, nuclear) on an hourly basis based on the sample generating units with at least 100 MW
listed in the survey of the Federal Network Agency and the EEX data13. These failure rates
were then used to determine the average non-available hourly output of each generating unit
in the sample data which in turn was then deducted from each power plant unit.
To model demand for electricity we use the hourly load values for Germany provided by
ENTSO-E14 as a first step. To obtain the residual load which is solely covered by
conventional power generators15 the production by renewable energy sources is subtracted
from the hourly load values. While infeed of wind and solar energy is provided by the EEX
transparency platform on an hourly basis16, data on non feature-dependent renewable
energies, such as biomass, water, gas and geothermal energy is only available as a monthly
average value provided by ENTSO-E. However, since non feature-dependent infeed is barely

13
For this calculation purposes the industrial generation units were also taken into account since it was not possible to
identify single units in the EEX data. Hence, the average failure rates could only be calculated for the full sample, i.e.
including industrial generation units.
14
See entsoe.eu for hourly load data.
15
Residual load is used since renewables feed in electricity regardless of the market price due to their unlimited priority feedin and because they are subsidized.
16
Data is published on the EEX transparency platform, see: http://www.transparency.eex.com
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volatile across the day the ENTSO-E data is an adequate measure to take these energy sources
into account.

3. The Residual Supply Index
The Residual Supply Index (RSI) is a static concentration measure which monitors market
power. The energy market exhibits a number of special features, such as non-storability of
electricity, significant daily and seasonal fluctuations as well as a (short-term) price-inelastic
demand. For this reason concentration measures solely focusing on the supply side of a
market have only limited explanation power. Particularly on energy markets concentration
measures which explicitly take the demand side into account are more appropriate. The RSI
has been established as a reliable measure and has been used by regulators and competition
authorities as a market power indicator in different electricity markets (see e.g. London
Economics 2007, Bundeskartellamt 2011, Monopolkommission 2013).17 Specifically, the RSI
measures to which extent the competitors of a given generator can meet the current demand
with their installed generation capacities. Thus, the RSI is a measure of the “pivotalness” of
firms.
For any particular firm i the RSI is defined as follows:
−

=

As a theoretical foundation of the RSI, an inverse relationship between the RSI and the
Lerner-Index (LI) – a well known measure of competition - can be derived.18 From profit
maximization of an oligopoly firm facing residual demand follows that

=

= −

with ε as the price elasticity of demand. Thus, under this model the Lerner Index is a
simple linear function of the RSI such that the RSI is a compelling explanatory variable for
price-cost margins.
The RSI is usually expressed as a decimal number. If a generator exhibits a RSI value of one
in a given time period (here: one hour) the other competitors would be able to meet 100% of
the demand. Hence, a RSI value larger than one indicates that supplier i does not have market
power and only has little influence on the market price. This on the opposite means that
supplier i is pivotal if the RSI is less than one.

17
18

Justification of the RSI as a measure of market competitiveness has been given by Sheffrin (2002).
See e.g. Swinand et al. (2010).
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The calculation of the RSI requires adequate modeling of its components in order to make
sufficiently reliable predictions about market power. We generate the required components as
follows: calculation of installed capacity or market capacity is based on data as described in
chapter 2. Accordingly, the installed capacity of each individual supplier (capacity i) is
computed by adding up the adjusted installed generation output of all generation units which
are majority-owned by the respective supplier.
A further crucial component to consider is the possibility of enhancing the total installed
capacity by electricity imports from abroad. The question arises how to tackle this issue
adequately. Data on cross border physical flows are provided on the transparency platform of
the European Network of Transmission System Operators for Electricity (ENTSO-E) and are
available on an hourly basis.19 Following the approach which was used by the above
mentioned market monitoring units, we use the maximum value of the cumulated hourly net
import flows in 2012 as a proxy for energy import capacities.20 This leads to a maximum net
import value of 7,682 MW in 2012. However, the data on cross border physical flows is only
available on an aggregate level for each of the four German control areas and thus, cannot be
linked to each single power generation unit. For this reason the import measure is only taken
into account for the calculation of the market capacity, but not for the individual capacities.
In summary, total installed capacity of conventional generation units is calculated from the
aggregated net nominal output of all generation units adjusted for non-available output in the
German control areas plus the maximum net import value which is added to the aggregated
capacity in every single hour.
For calculating market demand - the denominator of the RSI - we make use of hourly load
values as described in chapter 2. However, for the RSI analysis, these values have to be
adjusted for the feed-in of renewable energy sources and balancing power. Balancing power is
used to stabilize the active power balance. Due to the non-storability of energy the balance
between generation and consumption has to hold at all times to ensure frequency stability.
Hence, balancing power is used when there is either excess demand (positive balancing
power) or excess supply (negative balancing power) on the power market. In Germany
balancing power is required by the transmission grid operators as a prerequisite for
maintaining this demand-supply balance. It is procured in an open and transparent request for

19

See http://www.entsoe.net/ for more information.
The Federal Cartel Authority in Germany has already explicitly discussed this issue in its sector inquiry (Bundeskartellamt
2011) and used the highest measured net imports during the observation period as a proxy for electricity imports.

20
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proposal process via the internet platform for control reserve tendering.21 Though the hourly
load provided by ENTSO-E includes the effective consumption of balancing power its does
not account for positive balancing power that is contracted but not used. In consequence
actual demand exceeds the documented load. Therefore, we obtain data on hold but unused
balancing power through the internet platform and add this demand to the hourly load
values.22
Figure 1

Cumulative percentage of RSI levels of the four biggest suppliers in 2012

Using the described setting we calculate the RSI for the four biggest suppliers. The results
show relatively high RSI numbers (see Figure 1). In relation to all examined market hours
only in the relatively small number, namely 53 (company 1) and 78 (company 2) of 8,782
hours a value below 1.1 results. There are no hours where the RSI is below 1.0 for any
supplier. These thresholds (1.1 and 1.0) are usually used in market monitoring analysis
indicating market power.

21

Balancing power is distinguished among primary control, secondary control and tertiary control (minute reserve). There are
different weekly auctions for each kind of energy with different prerequisites for bidders (see www.regelleistung.de).
22
A simple addition of contracted balancing power causes the problem that the effective consumption is included twice in the
hourly load values. Hence, we subtract the positive balancing power which can be received by the control area balance
measure of the grid control cooperation. The grid control cooperation includes the control areas of the four German
transmission system operators, see data for control reserve, RZ_Saldo,
https://www.regelleistung.net/ip/action/abrufwert?language=en.
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4. Market Power Indices from Modeling the Optimal Dispatch
4.1 Derivation of the price-cost markup
To measure the competitiveness of the market we make use of the normalized hourly pricecost margin. For assessing the relative difference between price and cost we relate the pricecost differential to the cost to obtain the market’s price-cost markup that is defined as
!"# =

$

$
$

with pt as the hourly market price and MCt as the marginal cost of supply.

The PCMU is closely related to the Lerner Index (LI) that scales the price-cost margin by the
price. As explained below and according to economic theory and empirical evidence the price
on short term competitive power markets is set by the marginal cost of the last unit required to
meet demand. Thus, when the price is observed above marginal cost such that the price-cost
markup and the Lerner Index are positive, this can indicate that the market is less than
perfectly competitive.
For determining price-cost margins in electricity supply, it is necessary to analyze this supply
in detail. Daily electricity demand on the European Energy Exchange (EEX) is met by a large
number of electricity products based on a variety of energy sources. Every type of power
plant has different marginal costs – costs that are incurred when the power station is up and
running and must at least be earned back. A plant’s marginal costs mainly depend on the type
of energy source used (nuclear, gas, coal, etc.), but also on other plant individual factors like
the energy conversion efficiency. The supply curve of electricity is given by the merit order of
available sources of energy. Hereby, the available sources are ranked in ascending order of
their short-run marginal costs of production, such that those with the lowest marginal costs
are the first ones to be brought on line to meet demand, and the plants with the highest
marginal costs are the last to supply power (this is called “merit order”). The last offer that is
cleared at the electricity exchange determines the price. Hence, this market clearing price is
set by the power station with the highest marginal cost of production that is needed to meet
demand. This power station is called the marginal power plant and its cost are the marginal
cost of total supply MCt. Electricity prices are thus the result of the point at which supply and
demand intersect. Therefore, to cover high demand, a gas-fired power plant with relatively
high marginal costs would tend to determine prices, whereas to cover low demand, a more
affordable coal-fired power station would be preferable.

10

4.2 The Dispatch Model
To calculate price-cost margins in German electricity supply, we need to model the optimal
dispatch for every hour. In contrast to several other surveys on marginal costs regarding the
energy sector, we do not use a linear programming model to estimate costs. In our approach,
we assess the hourly individual marginal costs of all relevant power plants in Germany.
Marginal costs are primarily determined by the variable cost of fuel including the cost of
carbon plus further variable expenses such as costs for startup or fuel transport. For each firm
i in every hour t its individual marginal costs are given as:
!
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In principle with this composition we are able to assess hourly marginal costs for each power
plant depending on the electricity source, resp. the type of plant – e.g. renewable sources, hard
coal, lignite, oil, gas turbine, combined-cycle gas turbine and nuclear power plants. From this
we can simulate the optimum dispatch and estimate the system marginal cost using demand
data. However, as we are only interested in the cost of the marginal power plant which is
setting the market clearing price and not in the entire merit order per se we can ignore some
elements on demand and supply side like the supply of renewable generation units which is
already subtracted in our residual demand (see chapter 2). Moreover, we subtract hourly
import values from hourly demand. Imports of power are that part of demand that is not met
by national power supply.23 Finally we do not include baseload and subtract this hourly
supply from the demand side.
Baseload is the amount of power required to meet minimum demands. According to the merit
order logic power plants are designated baseload based on their low marginal cost generation
together with their efficiency and safety at aimed output power levels. These baseload power
plants typically do not change production to match electricity consumption demands but
instead are operated at constant and thus more economical production levels at low marginal
costs. In the German power market baseload power plants include nuclear, lignite and run-ofthe-river hydropower plants as well as electricity generated from renewable sources that are
promoted not only financially but also via unlimited feed-in priority. Thus, to estimate costs
23

Note that we do not substract net but total import as exported electricity is dispatched by the national plants that are up and
running and is therefore essential for merit order consideration.
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of the marginal power plant, we subtract baseload supply from total supply as well as from
electricity demand and concentrate on assessing costs of generating power from coal, oil, gas
and renewable sources that are not promoted like hydroelectricity including pumped-storage
(but not run-of-the-river) which we label as baseload exceeding residual load (BERL).24
We are able to show that the calculated residual demand or load explains electricity prices to a
surprisingly great extent.25 We also use the correlation of residual load and prices for testing
the accuracy of the assumptions made. The better demand explains electricity prices the more
accurate is the estimation of BERL. The accordingly simple regression yields a rather high
coefficient of determination adjusted R2 of 0.668.26 Figure 2 illustrates the correlation of
prices and BERL. In our assessment we only consider hours where BERL is positive. This is
the case in 88.69% of the observed hours.
Figure 2

Relationship of BERL and market price

Additional distinctive characteristics of German electricity markets significantly rising the
complexity of the estimation of the merit order need to be considered. Besides the extensive
promotion of renewable energy sources this includes electricity sources where estimating
marginal costs is not straightforward, like pumped-storage hydroelectricity as well as

24
It is not possible to reasonable estimate cost of power production from lignite as - different to other energy sources comparable prices for lignite do not exist. Because of its low energy density and typically high moisture content, lignite is
inefficient to transport and is not traded extensively on the world market. It is mostly burned in power stations constructed
very close to the mines that are both owned by the same energy company.
25
The goodness of fit of this regression is higher than the adjusted R2 of the simple regression of residual load on prices.
This further indicates that BERL is able to explain electricity prices particularly well.
26
Table 2 in chapter 5.2 shows further measures for the quality of the relationship.
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combined heat and power plants. As a benchmark case we ignore the complex considerations
of the operators of these plants and show in the following subsection - when checking for
robustness - that this is indeed the most reasonable assumption.
With the described assumptions we assess the above presented determinants of marginal cost
for non-baseload power plants and estimate the relevant part of the hourly merit order. To do
so, we use daily fuel and carbon prices. In case of coal, we add average transport costs to
generation units, calculated by cost data presented by Frontier economics and BAFA.27
We calculate average gross energy conversion efficiencies based on the „Energiedaten“ of the
Federal Ministry of Economics and Technology. To derive the net energy conversion
efficiencies we used data provided by VGB PowerTech e.V. However, different efficiencies
of plants are the essential driver of differences in marginal costs of plants of the same type
such that it is necessary to capture varying efficiencies within our evaluation. As plant
specific data is not available we develop distributions of efficiency for each type of plant.
With this information we are able to derive efficiency distributions for every power plant in
the market depending on its type. In line with information of experts we assume that
efficiencies in principal are normal distributed over plants. We use available data for
determining the means and variances and further truncate the resulting distributions. Thereby,
we take the age of plants into account and assume that the older the plant the lower the
efficiency.28 For every hour and plant we then assign a random efficiency accordingly.29
For fuel emission factors we make use of data publicly available from the
Umweltbundesamt.30 Finally, we use estimates of the Organisation for Economic Cooperation and Development (OECD) and the International Energy Agency (IEA) as well as
data of Böckers et al. (2013) for the additional variable operating expenses including start-up
costs.31
We are now able to assess the relevant part of the hourly merit order. For every 8,782 hours of
the year 2012, we derive a dispatch model like presented in Figure 3. Making use of the
27

The transport costs presented by Frontier economics (2008) show particularly the differences for the main run in transport
to certain regions. The Federal Office of Economics and Export Control (BAFA) calculates a price gathered from average
costs for the run (to the German border) and more fixed costs like insurances, interim storage, draught measurement,
glycosylation and other cost elements: http://www.bafa.de/bafa/de/energie/steinkohle/drittlandskohlepreis.
28
As this assumption could be important we tested the robustness of our analyses with randomly assigned efficiencies for
each type of power plant and every hour.
29
The reason for assigning a new efficiency to each plant every hour although efficiencies are constant for each plant in
reality is to utilize the law of large numbers and derive robust results. Alternatively, we would need to simulate the respective
year a few thousand times.
30
As emission factors are given in tonnes of carbon emmission per gigajoule, it is necessary to convert units to kWh by
multiplication with the factor 3.6.
31
OECD, IEA (2010).
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residual power demand andd the
t market price, we calculate the market’s
t’s hourly price-cost
markup as a measure for the market’s
m
competitiveness.
Figure 3

Merit order of an particular hour in January 2012

4.3 Robustness Checks with
h Alternative Dispatch Modeling
As described above, estimatin
ting the hourly marginal costs of power supply
ly presents particular
challenges. To tackle thesee issues
i
simplifying assumptions are necessa
ssary. These may be
subject to criticism as the pres
resented analysis as well as all alternative appr
proaches will always
incorporate inaccuracies. Neve
vertheless, by performing the following robust
ustness checks we are
able to minimize the remainin
ning imprecision. Besides, even if a significan
ant bias could not be
avoided, intertemporal consid
siderations of the development of competit
tition would always
remain possible and valid.
As several ways to deal withh the
th distinctive characteristics in the Germann ppower market are in
principle possible we take diff
ifferent modeling approaches and check robust
ustness of our results.
For once, the substantial num
mber of combined heat and power plants inn tthe German market
has to be taken into accountt w
when estimating marginal cost. These plants
ts might not only run
when the electricity price exce
ceeds their cost of supply but also dependingg oon demand for heat.
Combined heat and power plants
pl
can either be driven by heat or by ele
electricity demand.32
Different ways to handle these
the issues within our assessment of the merit
m
order can be

32

Note that it is not possible to conside
ider profits from heat production just as additional benefits to electricity generation as
there is no market for heat and instead de
demand has to be met independently of a price cost calculatio
tion.
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justified. As described above, we do not consider demand for heat as an incentive to keep the
plant up and running in the benchmark case and focus only on the power side. As an
alternative way of modeling we incorporate the demand for heat into the dispatch decision of
these plants. Therefore, we assume that a given fraction of electricity generation is dispatched
due to the supply of heat during cold periods of the year. According to official heating degree
day data for households in Germany about half of the year’s heating is demanded within the
three coldest months. At these times it is likely that some combined heat and power plants are
no longer controlled by electricity but rather heat demand. Thus, we assume some plants are
driven according to the demand for heat at times of low temperature. Accordingly, we make
use of the average daily temperatures of the cities of Berlin, Hamburg, Munich, Düsseldorf
and Frankfurt provided by DWD and assume that a temperature dependent fraction of the
combined heat and power plants is running independently of the electricity price. Thus, we
treat these plants as baseload (scenario V). In practice, combined heat and power plant show a
significantly lower efficiency than ordinary power plants. We additionally incorporate this
characteristic in an alternative model (scenario IV).
Additionally, the cost of supply of pumped-storage hydroelectricity are not straightforward to
assess. At these plants at times of low electrical demand and hence prices, excess generation
capacity is used to pump water into the higher reservoir. When prices are high, water is
released back into the lower reservoir through a turbine, generating electricity. With this
method not only the costs of pumping water to the high elevation reservoir but rather
opportunity costs are the main cost determinant. These opportunity cost depend on actual
electricity prices and expectations about future prices. As estimation of these opportunity
costs is not worthwhile there are several reasonable ways to deal with these plants within our
estimation. We take different approaches to assess the cost of supply of pumped-storage
hydroelectricity and test several possible patterns of power supply. For instance, we assume
that pumped-storage electricity is baseload supply during peak hours.
As stated before for testing the accuracy of our assumptions we use the correlation of residual
load or demand and prices. The better demand explains electricity prices the more accurate is
the estimation of residual load. Regarding all our alternative assumptions as well as with
every possible combination of alternative assumptions regarding run-of-the-river and
combined heat and power plants, the coefficient always significantly declines with alternative
dispatch modeling compared to the benchmark case.

15

5. A Discussion of Established and New Measures of Competitiveness of
Power Markets
5.1 The RSI as a Proxy for the Price-Cost Margin
Based on our calculations of the hourly RSI and price-cost markup this analysis aims at
providing further details on the quality of these measures as market power indicators in
electricity supply. Although the Lerner Index is an established measure of the competitiveness
of markets the RSI has been frequently used by market monitoring units as its calculation
requires less data and is based on fewer critical assumptions. As we have calculated both, RSI
and price-cost margin, within our analyses we are able to test whether the RSI is a reliable
proxy for the Lerner Index, respectively the PCMU. If our results suggest a strong
relationship between these two measures the value of the RSI as a monitoring instrument for
wholesale electricity markets will be validated.
Surprisingly, although the RSI is considered as a standard technique in market power
analysis, there is only limited empirical evidence on the relationship between the RSI and
market power measures such as the Lerner Index. The most prominent work is the study of
Sheffrin (2002) finding a negative relationship between the developed RSI and the Lerner
Index. Furthermore, the study conducted by London Economics in 2007 also confirmed the
link between RSI and the PCMU. With the following analysis we contribute to these findings
by using data for the German market in 2012.
In order to investigate the previously discussed relationship between RSI and PCMU we
estimate the following regression using OLS:
!"# =∝ +34#5 + 6#
where PCMU33 is the dependent variable and 6# the usual random error term. The set of
regressors Xt include our main variable of interest RSI34 and a number of control variables,
such as the daily temperature as well as relevant fuel prices for coal, uran, gas and CO2. The
parameters to be estimated are denoted by the vector β, whereas α is the intercept.
In order to produce consistent and efficient estimators we first test whether the time series
used in our regression model are stationary by conducting augmented Dickey-Fuller tests. It

33

It is an advantage to use the PCMU instead of the Lerner index since prices can become zero or negative in
some situations.
34
In fact there is a RSI for all of our four observed suppliers, however, we only include the RSI of the company
with the highest average RSI value in our regression model.
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turns out that the fuel prices for coal, gas, uran and CO2 show a unit root and hence are nonstationary. Consequently they enter the regression model as first differences.35
Since autocorrelation was detected in the residuals by using the Breusch-Pagan test OLS
estimates are still unbiased, but no longer efficient. However, we believe that serial
correlation is no serious problem in this case. While load is a key component of the RSI the
PCMU is also determined by the electricity price. The electricity day-ahead spot price we use
in our models is calculated for the next operating day on the basis of generation offers,
demand bids and scheduled bilateral transactions by the energy exchange EPEX SPOT.
However, biddings are based on expectations for load which depend on several imperfectly
predictable demand and supply factors (i.e. supply of weather dependent renewable power
plants). Flawed expectations may yield to under- or overestimation of load and therefore to
several consecutive positive or negative residuals in our regression model. To address the
problem of serial correlation we estimate OLS with Newey-West standard errors which are
robust to autocorrelation as well as to heteroscedasticity.
As we expect a much higher influence of the RSI during times of high and very high demand
compared to hours in which demand is rather low we also estimate sub-samples for peak
(model II) and off-peak (model III) hours. Furthermore, as a robustness check we also present
regressions for additional scenarios where the production of hydro (model IV) and combined
heat and power plants (model V) are taken into account (see chapter 4.2 for a discussion).

35

However these variables became insignificant in our analysis. As a robustness check, we tested several
different specifications, e.g. without differences, lags and without fuel variables at all. All these tests did not
yield to a rejection of the main relationship between RSI and PCMU.
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Table 1: Regression Results for PCMU on RSI
I
full sample
-0.615***
(-4.75)

II
peak
-0.219***
(-7.57)

III
off-peak
-0.938***
(-3.50)

IV
full sample
-0.725***
(-5.25)

V
full sample
-0.753***
(-5.43)

-0.000688
(-0.56)

-0.00258***
(-2.84)

-0.00216
(-1.62)

-0.00101
(-0.76)

-0.00346**
(-2.35)

∆urant-24

0.0968
(0.96)

-0.0129
(-0.47)

0.205
(1.10)

0.0775
(0.76)

0.0785
(0.77)

∆coal t-24

0.00921
(1.07)

0.00621
(0.78)

0.00579
(0.54)

0.0107
(1.17)

0.00766
(0.80)

∆gas t-24

-0.00386
(-0.51)

-0.00689
(-0.73)

0.00192
(0.24)

0.00539
(0.47)

0.0196
(0.98)

∆CO2 t-24

0.00719
(0.17)

0.0174
(0.42)

-0.0165
(-0.36)

0.00562
(0.12)

0.0163
(0.33)

Constant

1.133***
(5.93)
8734
0.366
6251.5
6308.1

0.585***
(12.97)
4732
0.306
-1419.3
-1367.6

1.663***
(3.84)
4002
0.439
4469.2
4519.6

1.331***
(6.57)
8734
0.385
6759.9
6816.5

1.415***
(6.97)
8734
0.399
7020.1
7076.7

RSI (Comp2)

temperature

Observations
ar2
aic
bic

Notes: Standard errors in parentheses (Newey-West HAC standard errors with lag length parameter equal to 24); * p < 0.1, ** p <
0.05, *** p < 0.01; for peak and off-peak hours number of lags was also reduced accordingly.

Our results clearly show a significant negative relationship between the RSI and the price-cost
markup irrespective of how pump-storage and combined heat and power plants are taken into
account in the dispatch model. Figure 4 shows the relationship between the RSI and the pricecost markup. Remarkably, in case of treating hydro storage generation and combined heat and
power plants partly as baseload within the dispatch model (model IV, see section 4.2) the
slope becomes steeper. Nevertheless model I represents the benchmark model providing the
best explanation of prices.
Nevertheless, in detail our findings differ from to the results of London Economics illustrated
in Figure 4. Obviously, the scatter plot of our analysis shows lower markups for low RSI such
that the linear relationship between RSI and PCMU is less rigorous. This can be observed in
particular for scenario I. The reason for this result is that at a certain value of residual load the
type of the marginal power plant changes such that there is a discontinuity in marginal costs.
This again causes a discontinuity in the relationship of RSI and PCMU such that a relatively
low RSI is not necessarily linked to a high PCMU and hence market power of the suppliers.
For the German market especially power generation from coal and gas need to be
distinguished since whenever demand exceeds base load, i.e. the hours which are analysed in
18

our dispatch model, the marginal power plant is either hard coal or gas fired. As producing
power by use of coal was significantly cheaper than by gas during most of the year, due to
relatively low coal prices coal fired plants could generate a higher markup. Thus, a supplier
providing capacities by gas fired power plants gains lower markups than a supplier running
base-load power plants. Thus, a residual supplier of power generated from gas exhibits less
market power.
Figure 4

Relationship between RSI and markup measures in comparison to London
Economics (2007)

To conclude, when the type of the marginal power plant changes frequently within the
analyses the interpretation of the RSI has to take this into consideration. This shows the
importance of taking into account the technology mix of a supplier when the RSI is
interpreted.
Moreover, this analysis contributes to the discussion whether there is a general mismeasuring
of market power by the RSI during hours with extremely high prices. For instance Brennan
(2003) argued that markups at price spikes are not a stringent signal for lack of competition.
By contrast, we find that the linearity of the relationship of PCMU and RSI also holds for
19

high price-cost margins. This is illustrated in Figure 4 especially when only considering cases
where the coal fired generation units are the marginal power plant.
5.2 Return on Withholding Capacity (RWC) Index as an Alternative Measure of Market
Power
Our previous results highlight a major drawback of the RSI: it does not distinguish between
different types of power generation. Although a market can be distorted in several ways,
generally two strategies are considered as important for abusive practices in power generation
(Twoney et al 2005, Helman 2006, Biggar 2011). Both strategies aim at rising prices by
reducing supply such that the cost of the marginal power plant increases: on the one hand this
can be achieved by physical withholding of capacity (reducing output), e.g. a supplier
temporarily reduces its capacity by claiming a unit is not operational. On the other hand
market power is exercised by financial withholding (raising the price of output), i.e. a supplier
raises its bidding price above the marginal cost of a generation unit. Either strategy generates
specific cost and price effects depending on the technology mix of the electricity supplier. For
the evaluation of market power the incentives for abusive behavior are essential.
The consideration of abuse techniques points out an advantage of behavioral indicators: those
measures are more suitable to capture the possible application of withholding strategies. Thus,
the applied model of market dispatch allows for conducting such an extended analysis. For
instance, the dispatch model reveals further details about the marginal cost structure of the
analyzed coal and gas fired power plants. With the information on the ownership structure of
each generating unit we were able to calculate markups for the total installed capacity of
every supplier. A weakness of dealing with this information is that the results are decisively
depending on the accuracy of the estimated cost level. This highlights a crucial point as our
dispatch model is based on synthetic assembling of several cost elements. As a consequence
of limited availability of current cost data interpretation of the absolute values of the
calculated marginal costs has to be done with caution. Therefore, a market power index such
as the Lerner which is sensitive to the absolute cost level is more vulnerable to possible
impreciseness.
In fact this is a serious problem, because market monitoring and even more investigations by
competition authorities need feasable and reliable monitoring techniques. Hence, we develop
an indicator for market power which is more suitable for practical use. It is important that it
addresses the incentive for capacity withholding and is not sensitive to the absolute level of
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costs. Therefore, we make use of the linear relationship between baseload exceeding residual
load (BERL) and the price level found in chapter 4. In order to further quantify this effect we
estimate a regression model using the method described in the previous chapter with
wholesale electricity price as the dependent variable and BERL as a regressor. The augmented
Dickey-Fuller test reveals that the two time series do not show a unit root, i.e. they are
stationary and consequently enter the regression model in levels. Furthermore, we used the
same control variables as in our previous model, namely the daily temperature as well as
relevant fuel prices for coal, uran, gas and CO236.
One could argue that our model suffers from an endogeneity bias due to reverse causality
since usually demand and price are simultaneously determined. However, in this case the
BERL is highly price inelastic since electricity consumers are not aware of the real-time
fluctuations in the wholesale price of electricity. Hence, they have no incentive to adjust their
consumption accordingly that is they only react on price changes in the long run.
Our results show that in the full sample only the coefficient of BERL is significant while the
other control variables are insignificant. We also found that they are jointly insignificant by
performing an F-test (F=0.76, p-value=0.578). Hence, in a further specification we simplify
our model by omitting all control variables (see specification IV). As Table 2 shows this only
led to a small decline in the goodness of fit measure and - even more important - it does
obviously not affect the coefficient value of BERL. Since our goal is to develop a very simple
measure of market power that can be calculated and applied easily this simplified model
provides a very sound foundation. Although using the coefficient value of BERL of the
simplified model might come at the cost of a small bias it has the huge advantage that
considerable less data is necessary. Besides, omitting control variables allows for defining a
standard procedure. Thus, we propose using the result of the simple regression model as the
foundation of the RWC and build on this within the following analysis.

36

Some of our observations (around 13% of the observed hours) show negative values for BERL since during
these time periods demand is already met by baseload power plants (see chapter 4.2). Since we want to avoid
gaps in the time series we set BERL to zero in these cases. As commonly done in the literature (e.g. Hall and
Ziedonis 2001, Czarnitzki et al. 2009), we capture the arising bias from that by including a dummy variable that
captures the negative values in BERL. As a result, we do not have to discard these observations. However, as the
estimated coefficient of this dummy has no interpretation in itself we do not show the regression coefficient in
Table 2.
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Table 2: Regression Results of spot price on load
Full sample
I
0.00148***
(32.19)

Peak hours
II
0.00140***
(21.39)

Off-peak hours
III
0.00136***
(30.25)

temperature

0.055
(1.15)

-0.053
(-0.66)

0.101*
(1.91)

∆urant-24

3.661
(1.18)

0.824
(0.93)

7.220
(1.09)

∆coal t-24

0.055
(1.15)

-0.690
(-1.63)

-0.142
(-0.44)

∆gas t-24

0.751
(1.00)

1.131
(0.97)

0.406
(0.96)

∆CO2 t-24

0.721
(0.52)

1.131
(0.97)

0.072
(0.05)

Constant

26.30***
(47.72)

29.83***
(34.77)

25.58***
(38.28)

26.84***
(45.27)

8734
0.592
68075.0
68131.6

4732
0.692
34106.0
34157.7

4002
0.434
32647.0
32697.4

8782
0.591
68493.7
68514.9

BERL

>??;8<=
;8<=
Wald-test on 3789:
= 3789:
Observations
Adjusted R2
aic
bic

Full sample
IV
0.00148***
(27.97)

0.82

Notes: Standard errors in parentheses (Newey-West HAC standard errors with lag length parameter equal to 24);
p < 0.1, ** p < 0.05, *** p < 0.01

*

All our results show a highly significant positive relationship between BERL and the spot
market price. In the simple regression model (IV) this indicates that an increase of BERL by
one MWh raises the spot market price by 0.148 Eurocent. At the same time this also means
that withholding of one MWh (profitable) capacity leads to an increase in energy prices of
0.148 Eurocent.
The results for the subsamples reveal that during peak hours another unit of BERL leads to a
price increase of 0.140 and during off peak hours to 0.136 Eurocent. However, a Wald test on
the difference of the coefficients of BERL during peak and off-peak hours clearly shows that
the coefficients are not significantly different from each other making the full sample model
the preferred specification.
Furthermore, the dispatch model enables us to derive the total capacity each power supplier
provides per hour. Hence, multiplying these values yields the profits any supplier can gain by
withholding a capacity of one MWh. This value can be considered as the incentive for this
abusive strategy of withholding physical capacity to increase prices. For interpretational
reasons it is helpful to relate this rent to the actual market price. This yields an alternative
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measure of market power as firms’ incentive for abusive behaviour which we label as return
on withholding capacity (RWC) index.
It is defined as follows:
@

,#

=

3 ABCD ∙ ( )

%

,#

− 1)

#

with 3 789: as the coefficient of BERL from our described estimation results.
The RWC constitutes as a standardized indicator for the incentive of a certain power supplier
to apply capacity withholding. However, to interpret the results of RWC calculation some
aspects have to be taken into account. Note that the calculated return on withheld capacity has
to be compared to the lost profit margin due to reduced production (see Figure 5). An
incentive for strategic withholding is given if the RWC is higher than the proportional profit
margin for withheld capacity. In its maximum the proportional profit margin is one if the
withheld capacity has marginal costs of zero.
Thus, the following rule can be applied:
•

RWC ≥ 1; supplier i has a strong incentive to withhold capacity since the lost profit
margin is always smaller than the abuse yield gained if supplier i runs other capacities.

•

RWC < 1; interpretation of this indicator is limited since it can solely provide
information on the relative likelihood of strategic withholding (e.g. by inter-temporal,
inter-market or inter-firm comparison). For further interpretation of an RWC below
one, extended in-depth data about the hourly profit margins of generation units would
be necessary.
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Figure 5

Rational Calcu
ulation for Capacity Withholding

In this context, it is importa
rtant to highlight the relevance of suppliers
rs’ running capacity
estimation for calculation of th
the RWC. In our example for Germany in 201
012 we have used the
dispatch model for estimating
ng marginal cost data of all potential marginal
al power plants in the
market in order to derive this
his information for every hour of the year.37 Our results for the
RWC during 2012 are prese
sented in Table 3. As parts of our estimat
ations are based on
distributions of efficiency for each type of plant, repeated random samp
mpling enables us to
obtain reliable numerical resul
sults on average. Thus, for further analyzing the
th RWC we suggest
to use yearly mean as well ass yearly percentile values to indicate the degre
ree of market power.
This approach is suitable forr market monitoring as it leads to reasonable
le approximations of
RCW values. The RWC resul
sults for Germany in 2012 are presented in Ta
Table 3 and reveal a
substantially higher differenc
nce in measured market power between com
mpany one and two
compared to the RSI measures
res (see Figure 1 for RSI evaluation).

37

As an alternative approach, reall ti
time data for running capacities could be obtained dire
irectly from the suppliers
(i.e. during competition authority investigations)
i
or purchased at specialized data deal
ealers. If a very easy to
calculate but less reliable and less valid
v
indication of market power is needed it is also possible
p
to abstain from
using exact data about the running capacity
c
of each supplier. Instead a very rough estimati
ation of running capacity
could be used (i.e. multiplying mark
rket share with hourly BERL values).
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Figure 6

RWC for the 19
1 th hour of a particular day in 2012

Table 3

Mean and frin
inge values of RWC for the four biggest supp
ppliers in 2012
Com
mpany 1

Company 2

Company 3

Company 4

Mean

0.
0.412

0.340

0.229

0.176

90 % Percentile

0.
0.520

0.405

0.300

0.216

95 % Percentile

0.
0.564

0.436

0.329

0.262

5.3 Relevance and Threshold
lds for Market Power Indices
The indices we have carvedd out from our previous analyses – RSI and
nd RWC – are both
suitable for being applied on either one or a group of suppliers. How
owever, it has to be
emphasized that these two indices
in
do not serve as substitutive but rath
ather complementary
measures of market competi
etitiveness. The RWC can measure the ince
centive for capacity
withholding in regular hour
urs only. Especially during price spikes there
t
is no linear
relationship between residual
al load and market price. Consequently, at these
the times the RWC
will be imprecise as it is base
ased on the linearity of this relation. In contra
trast, the RSI usually
shows low values in hours wit
ith high demand and hence price. The importa
rtance of price spikes
as evidence of market poweer abuse has been the subject of lively de
debates.38 While the
ordinary RSI application is sensitive
se
to price spikes as long as only valu
alues under a certain
38

On the one hand in times of price ppeaks the price level generally exceeds marginal costs whhich could be evidence of
market power (Bundeskartellamt 2011)
1). On the other hand it is argued that these peaks in pric
rice level are necessary for
covering the costs of marginal power plants
pla and should be rated as in line with functional market (B
Brennan 2003, Böckers et
al. 2013).
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threshold are taken into account, the RWC serves as a reliable measure of the incentive of
market power abuse. As long as there is no clear evidence about the nature of the abuse of
market power the described measures, namely RSI and RWC should be used as complements
in market monitoring.
One difficulty for the application of the examined market power indices is the interpretation
of derived values for practical use. A typical task of market monitoring is tracing changes of
market competitiveness. Therefore a set of continuously measured RSI and RWC values
could be monitored. While such an application of RSI and RWC to identify changes in market
power over time is rather straightforward, other practical applications are more challenging.
Notably is the determination of market dominance. Market dominance is a legal concept that
indicates a certain minimum level of market power by one or a group of firms. Defining
thresholds for a certain degree of market power like market dominance is particular necessary
in cases of quasijudical investigations conducted by competition authorities. Defining
appropriate measures and thresholds accordingly for the assumption of dominance is usually a
difficult task regardless the market under consideration.39 However, the market power
indicators considered here are highly specialized for their application in wholesale electricity
markets, though there is limited experience available, in particular for the suggested RWC.
Regarding the RSI market monitoring units (e.g. Bundeskartellamt 2011) usually refer to the
study of Sheffrin (2002) who suggested that RSI values below 1.1 in more than 5% of all
observed cases indicate some kind of market dominance. The threshold of 1.1 is based on her
regression analysis and the value where the RSI corresponds to positive Lerner indices.
However, the usage of this threshold as an indicator of dominance remains arguable. Usually,
within a certain time frame both - positive markups corresponding with low RSI values and
losses corresponding with higher RSI values - can be observed. Thus, it seems to be
questionable to use positive markups as an indicator for the abuse of market power in general.
Regarding the results of existing studies the point of intersection differs significantly. While
Sheffrin finds that RSI values of around 1.2 correspond to zero margins40, London Economics
observes values of around 1.25 for Germany and 1.3 for Spain. In our own analyses the
respective value of the RSI is even higher at around 1.9 (see Figure 6).

39

In certain competition laws there are presumption thresholds for the market shares for assuming individual or collective
market dominance, such as § 19, para. 3 of the German law against restraints of competition (Gesetz gegen
Wettbewerbsbeschränkungen GWB). These values are usually rules of thumb.
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Figure 6

Relationship of RSI and price-cost margin/markup

These quite different results regarding the intersection of the RSI with zero markups show the
essential problem of defining reliable thresholds for market power analysis.
Differences can be caused by several reasons. For once, different characteristics of
competition will result in different intersection points. While the price-cost markup is a
measure based on the market outcome, the RSI is only based on financial numbers of one
company (usually the market leader). Hence, across countries the position of the market
leader compared to the rest of the market will have a considerable effect on the intersection of
the market leader’s RSI with the market’s price cost margin.41
Different intersection points may also be caused by the different methods of determining costs
and thus markups. Hence, as the markup mainly depends on costs a general over- or
underestimation can have substantial consequences for the point of intersection. Such a
general estimation bias can easily arise if e.g. start-up costs are not calculated correctly.

41

This effect is already apparent in the study by London Economics (2007) where e.g. for the German market
the intersection points of the RSI with zero markup significantly differ depending on the company considered.
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Therefore, the thresholds for the RSI proposed by previous studies should not be taken as
given but used with caution.42
In case of the RWC it is also necessary to define thresholds indicating market dominance. The
RWC is calculated as the proportional benefit for abusive capacity withholding. In general, a
RWC equal or bigger than one is problematic. This does not imply, however, that at values
below one the competitiveness of the market is sufficient. Thus, the correspondence of certain
values of RWC with market power needs to be evaluated. This could be done by examining
the actual cost of power generation within market monitoring. Therefore, power plants that
seem to have a rather high likelihood of being withheld could be chosen for a more detailed
analysis.43 The determined proportional profit margin of these plants could be cautiously used
as an indicator to set the threshold for the RWC. Hereby the market monitoring unit can
accumulate knowledge and experience in estimating cost and profit margins.

6. Conclusion
Despite numerous studies of electricity markets and many years of market monitoring,
consolidated findings on abusive practices of market power and their cause and effect in
wholesale electricity markets are scarce. Nevertheless, indicators or measures of market
competitiveness are important for market monitoring where standardized methods are
necessary for evaluating the effect of changes in a certain framework – e.g. the rapid
expansion of renewable energies.
Our application of the established measure of market concentration, namely the RSI shows
that it serves as a decent indicator for the rents that can be gained in the market.
Complementary to the few empirical studies on the practical value of the RSI our results for
the German electricity market in 2012 support the correlation of the RSI and the price-cost
margins of the largest German energy suppliers. Specifically, the results show a linear
relationship of these two values not only for margins below a certain threshold, i.e. off-peak
prices, but for the entire range of margins. Thus, the firms’ market power and influence on the
market outcome continuously increases with declining RSI values.
Nevertheless, the analysis here reveals considerable weaknesses of the RSI. In particular, the
index does not account for the actual type of capacity a particular company owns although
42

For this reason the German Monopolies Commission suggested to use the threshold of 1.0 that is derived from the
theoretical foundation of the relation of RSI and price-cost margin.
43
This seems to be likely for plants which are either baseload or up and running most of the time and still incur high
marginal cost.
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these capacities are essential for the rents and thus incentives of abusive behavior like
withholding capacity. Hence, for a deeper understanding and productive analyses of market
power and abusive practices it is necessary to take behavioral indicators into account.
Therefore, we propose the “Return on Withholding Capacity Index” (RWC) that represents a
standardized measure of the firms’ incentive of withholding capacity. This index could be
used complementary to the RSI by market monitoring units.
However, the proposed index does not account for further specific characteristics of energy
markets and their effect on prices. For example, the correct way of incorporating combined
heat and power plants as well as pumped-storage hydroelectricity into the optimal dispatch
model remains unclear. Besides, although several methods to consider imports are generally
possible this issue has not been subject to extensive studies yet. Another increasingly
discussed aspect is the consideration of forward contracts and their impact on market power
of suppliers. These issues leave room for future research.

29

Bibliography
Arnedillo, O. (2011), What does the evidence really say about the residual supply index? The
Electricity Journal 24, 57-64.
Asgari, M. H. and Monsef, H. (2010), Market power analysis for the Iranian electricity market, Energy
policy 38(10), 5582-5599.
Biggar, D. (2011), The theory and practice of the exercise of market power in the Australian NEM,
Australian Competition and Consumer Commission, Melbourne.
Böckers, V., Haucap, J. and Jovanovic, D. (2013), Diskriminierende Gebotsbeschränkungen im
deutschen Großhandelsmarkt für Strom: Eine wettbewerbsökonomische Analyse, No 52, DICE
Ordnungspolitische Perspektiven, Heinrich‐Heine‐Universität Düsseldorf, Düsseldorf.
Brennan, T. J. (2003), Mismeasuring Electricity Market Power. Regulation, 26(1), 60-65.
Brunekreeft, G. (2008), Ownership unbundling in electricity markets–a social cost benefit analysis of
the German TSO’s. Cambridge: EPRG Working Paper, 816.
Bundeskartellamt (2011), Sektoruntersuchung Stromerzeugung/Stromgroßhandel, B10-9/09.
CAISO (2013), Report on the Appropriateness of the Three Pivotal Supplier Test and Alternative
Competitive Screens.
Cartea, A. and Figueroa, M.G. (2005), Pricing in electricity markets: a mean reverting jump diffusion
model with seasonality, Applied Mathematical Finance 12 (4), 313–335.
Chang, Y. (2007), The New Electricity Market of Singapore: regulatory framework, market power and
competition, Journal of Energy Policy 35, 403–412.
Czarnitzki, D., Kraft, K. and Thorwarth, S. (2009), The knowledge production of ‘R’ and ‘D’,
Economics Letters 105(1), 141-143.
DG Competition (2007), Report on energy sector inquiry, SEC(2006)1724.
European Commission (2012), Energy Markets in den European Union in 2011, Publications Office of
the European Union.
Frontier Economics (2008), Notwendigkeit und Ausgestaltung geeigneter Anreize für eine
verbrauchsnahe und bedarfsgerechte Errichtung neuer Kraftwerke, Gutachten für das
Bundesministerium für Wirtschaft und Technologie.
Frontier Economics (2010), Marktkonzentration im deutschen Stromerzeugungsmarkt.
Hall, B. H. and Ziedonis, R. H. (2001), The Patent Paradox Revisited: an Empirical Study of Patenting
in the U.S. Semiconductor Industry, RAND Journal of Economics 32(1), 101-128.
Helman, U. (2006), Market power monitoring and mitigation in the US wholesale power markets,
Energy 31 (6–7), 877–904.
Kamiński J. (2012), The development of market power in the Polish power generation sector: A 10year perspective, Energy Policy 42, 136–147.
Lang, C. (2007), Marktmacht und Marktmachtmessung im deutschen Großhandelsmarkt für Strom,
Wiesbaden.
London Economics (2007), Structure and Performance of Six European Wholesale Electricity Markets
in 2003, 2004 and 2005, http://www.londecon.co.uk/le/publications/recent_reports.shtml.
Machiel Muldera and Lambert Schoonbeek (2013), Decomposing changes in competition in the Dutch
electricity market through the residual supply index, Energy Economics 39, 100–107.
Monopolkommission (2013), Wettbewerb in Zeiten der Energiewende, Nomos-Verlag, Baden-Baden.

30

Möst, D. and Genoese, M. (2009), Market power in the German wholesale electricity market, Journal
of Energy Markets 2, 47-74.
Newberry, D. (2009), Predicting Market Power in Wholesale Electricity Markets. EUI Working
Papers, RSCAS 2009/03.
OECD, IEA (2010), Projected Cost of Generating Electricity, 2010 edition, joint report by the
International Energy Agency (IEA) and the OECD Nuclear Energy Agency (NEA).
Schwarz, H. G. and Lang, C. (2006), The rise in German wholesale electricity prices: fundamental
factors, exercise of market power, or both? IWE Working Paper 02, Institute of Economics, University
of Erlangen-Nürnberg.
Sheffrin, A. (2002a), Predicting Market Power Using the Residual Supply Index. FERC Market
Monitoring Workshop, http://www.caiso.com/docs/2002/12/05/2002120508555221628.pdf.
Sheffrin, A. (2002b), A Market Power Barometer for Wholesale Electricity Markets – Residual Supply
Index, mimeo.
Swinand, G., Scully, D., Ffoulkes, S. and Kessler, B. (2010), Modelling EU Electricity Market
Competition Using the Residual Supply Index—Recent Research from London Economics-Global
Energy Decision/Ventyx and the DG Competition, The Electricity Journal 23(9), 41-50.
Twomey, Paul, Richard Green, Karsten Neuhoff and David Newberry (2006), A Review of the
Monitoring of Market Power, Cambridge Working Papers in Economics CWPE 0504.

31

PREVIOUS DISCUSSION PAPERS
154

Hottenrott, Hanna and Lopes-Bento, Cindy, R&D Partnerships and Innovation
Performance: Can There be too Much of a Good Thing?, July 2014.

153

Hottenrott, Hanna and Lawson, Cornelia, Flying the Nest: How the Home Department
Shapes Researchers’ Career Paths, July 2014.

152

Hottenrott, Hanna, Lopes-Bento, Cindy and Veugelers, Reinhilde, Direct and CrossScheme Effects in a Research and Development Subsidy Program, July 2014.

151

Dewenter, Ralf and Heimeshoff, Ulrich, Do Expert Reviews Really Drive Demand?
Evidence from a German Car Magazine, July 2014.

150

Bataille, Marc, Steinmetz, Alexander and Thorwarth, Susanne, Screening Instruments
for Monitoring Market Power in Wholesale Electricity Markets – Lessons from
Applications in Germany, July 2014.

149

Kholodilin, Konstantin A., Thomas, Tobias and Ulbricht, Dirk, Do Media Data Help to
Predict German Industrial Production?, July 2014.

148

Hogrefe, Jan and Wrona, Jens, Trade, Tasks, and Trading: The Effect of Offshoring
on Individual Skill Upgrading, June 2014.

147

Gaudin, Germain and White, Alexander, On the Antitrust Economics of the Electronic
Books Industry, May 2014.

146

Alipranti, Maria, Milliou, Chrysovalantou and Petrakis, Emmanuel, Price vs. Quantity
Competition in a Vertically Related Market, May 2014.
Published in: Economics Letters, 124 (1) (2014), pp.122-126.

145

Blanco, Mariana, Engelmann, Dirk, Koch, Alexander K., and Normann, Hans-Theo,
Preferences and Beliefs in a Sequential Social Dilemma: A Within-Subjects Analysis,
May 2014.
Published in: Games and Economic Behavior, 87 (2014), pp.122-135.

144

Jeitschko, Thomas D., Jung, Yeonjei and Kim, Jaesoo, Bundling and Joint Marketing
by Rival Firms, May 2014.

143

Benndorf, Volker and Normann, Hans-Theo, The Willingness to Sell Private Data,
May 2014.

142

Dauth, Wolfgang and Suedekum, Jens, Globalization and Local Profiles of Economic
Growth and Industrial Change, April 2014.

141

Nowak, Verena, Schwarz, Christian and Suedekum, Jens, Asymmetric Spiders:
Supplier Heterogeneity and the Organization of Firms, April 2014.

140

Hasnas, Irina, A Note on Consumer Flexibility, Data Quality and Collusion, April 2014.

139

Baye, Irina and Hasnas, Irina, Consumer Flexibility, Data Quality and Location
Choice, April 2014.

138

Aghadadashli, Hamid and Wey, Christian, Multi-Union Bargaining: Tariff Plurality and
Tariff Competition, April 2014.

137

Duso, Tomaso, Herr, Annika and Suppliet, Moritz, The Welfare Impact of Parallel
Imports: A Structural Approach Applied to the German Market for Oral Anti-diabetics,
April 2014.
Forthcoming in: Health Economics.

136

Haucap, Justus and Müller, Andrea, Why are Economists so Different? Nature,
Nurture and Gender Effects in a Simple Trust Game, March 2014.

135

Normann, Hans-Theo and Rau, Holger A., Simultaneous and Sequential
Contributions to Step-Level Public Goods: One vs. Two Provision Levels,
March 2014.
Forthcoming in: Journal of Conflict Resolution.

134

Bucher, Monika, Hauck, Achim and Neyer, Ulrike, Frictions in the Interbank Market
and Uncertain Liquidity Needs: Implications for Monetary Policy Implementation,
July 2014 (First Version March 2014).

133

Czarnitzki, Dirk, Hall, Bronwyn, H. and Hottenrott, Hanna, Patents as Quality Signals?
The Implications for Financing Constraints on R&D?, February 2014.

132

Dewenter, Ralf and Heimeshoff, Ulrich, Media Bias and Advertising: Evidence from a
German Car Magazine, February 2014.
Forthcoming in: Review of Economics.

131

Baye, Irina and Sapi, Geza, Targeted Pricing, Consumer Myopia and Investment in
Customer-Tracking Technology, February 2014.

130

Clemens, Georg and Rau, Holger A., Do Leniency Policies Facilitate Collusion?
Experimental Evidence, January 2014.

129

Hottenrott, Hanna and Lawson, Cornelia, Fishing for Complementarities: Competitive
Research Funding and Research Productivity, December 2013.

128

Hottenrott, Hanna and Rexhäuser, Sascha, Policy-Induced Environmental
Technology and Inventive Efforts: Is There a Crowding Out?, December 2013.

127

Dauth, Wolfgang, Findeisen, Sebastian and Suedekum, Jens, The Rise of the East
and the Far East: German Labor Markets and Trade Integration, December 2013.
Forthcoming in: Journal of European Economic Association.

126

Wenzel, Tobias, Consumer Myopia, Competition and the Incentives to Unshroud
Add-on Information, December 2013.
Published in: Journal of Economic Behavior and Organization, 98 (2014), pp. 89-96.

125

Schwarz, Christian and Suedekum, Jens, Global Sourcing of Complex Production
Processes, December 2013.
Published in: Journal of International Economics, 93 (2014), pp. 123-139.

124

Defever, Fabrice and Suedekum, Jens, Financial Liberalization and the RelationshipSpecificity of Exports, December 2013.
Published in: Economics Letters, 122 (2014), pp. 375-379.

123

Bauernschuster, Stefan, Falck, Oliver, Heblich, Stephan and Suedekum, Jens,
Why Are Educated and Risk-Loving Persons More Mobile Across Regions?,
December 2013.
Published in: Journal of Economic Behavior and Organization, 98 (2014), pp. 56-69.

122

Hottenrott, Hanna and Lopes-Bento, Cindy, Quantity or Quality? Knowledge Alliances
and their Effects on Patenting, December 2013.

121

Hottenrott, Hanna and Lopes-Bento, Cindy, (International) R&D Collaboration and
SMEs: The Effectiveness of Targeted Public R&D Support Schemes,
December 2013.
Forthcoming in: Research Policy.

120

Giesen, Kristian and Suedekum, Jens, City Age and City Size, November 2013.
Forthcoming in: European Economic Review.

119

Trax, Michaela, Brunow, Stephan and Suedekum, Jens, Cultural Diversity and PlantLevel Productivity, November 2013.

118

Manasakis, Constantine and Vlassis, Minas, Downstream Mode of Competition With
Upstream Market Power, November 2013.
Published in: Research in Economics, 68 (2014), pp. 84-93.

117

Sapi, Geza and Suleymanova, Irina, Consumer Flexibility, Data Quality and Targeted
Pricing, November 2013.

116

Hinloopen, Jeroen, Müller, Wieland and Normann, Hans-Theo, Output Commitment
Through Product Bundling: Experimental Evidence, November 2013.
Published in: European Economic Review 65 (2014), pp. 164-180.

115

Baumann, Florian, Denter, Philipp and Friehe Tim, Hide or Show? Endogenous
Observability of Private Precautions Against Crime When Property Value is Private
Information, November 2013.

114

Fan, Ying, Kühn, Kai-Uwe and Lafontaine, Francine, Financial Constraints and Moral
Hazard: The Case of Franchising, November 2013.

113

Aguzzoni, Luca, Argentesi, Elena, Buccirossi, Paolo, Ciari, Lorenzo, Duso, Tomaso,
Tognoni, Massimo and Vitale, Cristiana, They Played the Merger Game:
A Retrospective Analysis in the UK Videogames Market, October 2013.
Forthcoming in: Journal of Competition and Economics under the title: “A Retrospective
Merger Analysis in the UK Videogames Market”.

112

Myrseth, Kristian Ove R., Riener, Gerhard and Wollbrant, Conny, Tangible
Temptation in the Social Dilemma: Cash, Cooperation, and Self-Control,
October 2013.

111

Hasnas, Irina, Lambertini, Luca and Palestini, Arsen, Open Innovation in a Dynamic
Cournot Duopoly, October 2013.
Published in: Economic Modelling, 36 (2014), pp. 79-87.

110

Baumann, Florian and Friehe, Tim, Competitive Pressure and Corporate Crime,
September 2013.

109

Böckers, Veit, Haucap, Justus and Heimeshoff, Ulrich, Benefits of an Integrated
European Electricity Market, September 2013.

108

Normann, Hans-Theo and Tan, Elaine S., Effects of Different Cartel Policies:
Evidence from the German Power-Cable Industry, September 2013.
Forthcoming in: Industrial and Corporate Change.

107

Haucap, Justus, Heimeshoff, Ulrich, Klein, Gordon J., Rickert, Dennis and Wey,
Christian, Bargaining Power in Manufacturer-Retailer Relationships, September 2013.

106

Baumann, Florian and Friehe, Tim, Design Standards and Technology Adoption:
Welfare Effects of Increasing Environmental Fines when the Number of Firms is
Endogenous, September 2013.

105

Jeitschko, Thomas D., NYSE Changing Hands: Antitrust and Attempted Acquisitions
of an Erstwhile Monopoly, August 2013.
Published in: Journal of Stock and Forex Trading, 2 (2) (2013), pp. 1-6.

104

Böckers, Veit, Giessing, Leonie and Rösch, Jürgen, The Green Game Changer: An
Empirical Assessment of the Effects of Wind and Solar Power on the Merit Order,
August 2013.

103

Haucap, Justus and Muck, Johannes, What Drives the Relevance and Reputation of
Economics Journals? An Update from a Survey among Economists, August 2013.

102

Jovanovic, Dragan and Wey, Christian, Passive Partial Ownership, Sneaky
Takeovers, and Merger Control, August 2013.
Revised version forthcoming in: Economics Letters.

101

Haucap, Justus, Heimeshoff, Ulrich, Klein, Gordon J., Rickert, Dennis and Wey,
Christian, Inter-Format Competition Among Retailers – The Role of Private Label
Products in Market Delineation, August 2013.

100

Normann, Hans-Theo, Requate, Till and Waichman, Israel, Do Short-Term Laboratory
Experiments Provide Valid Descriptions of Long-Term Economic Interactions? A
Study of Cournot Markets, July 2013.
Forthcoming in: Experimental Economics.

99

Dertwinkel-Kalt, Markus, Haucap, Justus and Wey, Christian, Input Price
Discrimination (Bans), Entry and Welfare, June 2013.

98

Aguzzoni, Luca, Argentesi, Elena, Ciari, Lorenzo, Duso, Tomaso and Tognoni,
Massimo, Ex-post Merger Evaluation in the UK Retail Market for Books, June 2013.

97

Caprice, Stéphane and von Schlippenbach, Vanessa, One-Stop Shopping as a
Cause of Slotting Fees: A Rent-Shifting Mechanism, May 2012.
Published in: Journal of Economics and Management Strategy, 22 (2013), pp. 468-487.

96

Wenzel, Tobias, Independent Service Operators in ATM Markets, June 2013.
Published in: Scottish Journal of Political Economy, 61 (2014), pp. 26-47.

95

Coublucq, Daniel, Econometric Analysis of Productivity with Measurement Error:
Empirical Application to the US Railroad Industry, June 2013.

94

Coublucq, Daniel, Demand Estimation with Selection Bias: A Dynamic Game
Approach with an Application to the US Railroad Industry, June 2013.

93

Baumann, Florian and Friehe, Tim, Status Concerns as a Motive for Crime?,
April 2013.

92

Jeitschko, Thomas D. and Zhang, Nanyun, Adverse Effects of Patent Pooling on
Product Development and Commercialization, April 2013.
Published in: The B. E. Journal of Theoretical Economics, 14 (1) (2014), Art. No. 2013-0038.

91

Baumann, Florian and Friehe, Tim, Private Protection Against Crime when Property
Value is Private Information, April 2013.
Published in: International Review of Law and Economics, 35 (2013), pp. 73-79.

90

Baumann, Florian and Friehe, Tim, Cheap Talk About the Detection Probability,
April 2013.
Published in: International Game Theory Review, 15 (2013), Art. No. 1350003.

89

Pagel, Beatrice and Wey, Christian, How to Counter Union Power? Equilibrium
Mergers in International Oligopoly, April 2013.

88

Jovanovic, Dragan, Mergers, Managerial Incentives, and Efficiencies, April 2014
(First Version April 2013).

87

Heimeshoff, Ulrich and Klein Gordon J., Bargaining Power and Local Heroes,
March 2013.

86

Bertschek, Irene, Cerquera, Daniel and Klein, Gordon J., More Bits – More Bucks?
Measuring the Impact of Broadband Internet on Firm Performance, February 2013.
Published in: Information Economics and Policy, 25 (2013), pp. 190-203.

85

Rasch, Alexander and Wenzel, Tobias, Piracy in a Two-Sided Software Market,
February 2013.
Published in: Journal of Economic Behavior & Organization, 88 (2013), pp. 78-89.

84

Bataille, Marc and Steinmetz, Alexander, Intermodal Competition on Some Routes in
Transportation Networks: The Case of Inter Urban Buses and Railways,
January 2013.

83

Haucap, Justus and Heimeshoff, Ulrich, Google, Facebook, Amazon, eBay: Is the
Internet Driving Competition or Market Monopolization?, January 2013.
Published in: International Economics and Economic Policy, 11 (2014), pp. 49-61.

82

Regner, Tobias and Riener, Gerhard, Voluntary Payments, Privacy and Social
Pressure on the Internet: A Natural Field Experiment, December 2012.

81

Dertwinkel-Kalt, Markus and Wey, Christian, The Effects of Remedies on Merger
Activity in Oligopoly, December 2012.

80

Baumann, Florian and Friehe, Tim, Optimal Damages Multipliers in Oligopolistic
Markets, December 2012.

79

Duso, Tomaso, Röller, Lars-Hendrik and Seldeslachts, Jo, Collusion through Joint
R&D: An Empirical Assessment, December 2012.
Forthcoming in: The Review of Economics and Statistics.

78

Baumann, Florian and Heine, Klaus, Innovation, Tort Law, and Competition,
December 2012.
Published in: Journal of Institutional and Theoretical Economics, 169 (2013), pp. 703-719.

77

Coenen, Michael and Jovanovic, Dragan, Investment Behavior in a Constrained
Dictator Game, November 2012.

76

Gu, Yiquan and Wenzel, Tobias, Strategic Obfuscation and Consumer Protection
Policy in Financial Markets: Theory and Experimental Evidence, November 2012.
Forthcoming in: Journal of Industrial Economics under the title “Strategic Obfuscation and
Consumer Protection Policy”.

75

Haucap, Justus, Heimeshoff, Ulrich and Jovanovic, Dragan, Competition in
Germany’s Minute Reserve Power Market: An Econometric Analysis,
November 2012.
Published in: The Energy Journal, 35 (2014), pp. 139-158.

74

Normann, Hans-Theo, Rösch, Jürgen and Schultz, Luis Manuel, Do Buyer Groups
Facilitate Collusion?, November 2012.

73

Riener, Gerhard and Wiederhold, Simon, Heterogeneous Treatment Effects in
Groups, November 2012.
Published in: Economics Letters, 120 (2013), pp 408-412.

72

Berlemann, Michael and Haucap, Justus, Which Factors Drive the Decision to Boycott
and Opt Out of Research Rankings? A Note, November 2012.

71

Muck, Johannes and Heimeshoff, Ulrich, First Mover Advantages in Mobile
Telecommunications: Evidence from OECD Countries, October 2012.

70

Karaçuka, Mehmet, Çatik, A. Nazif and Haucap, Justus, Consumer Choice and Local
Network Effects in Mobile Telecommunications in Turkey, October 2012.
Published in: Telecommunications Policy, 37 (2013), pp. 334-344.

69

Clemens, Georg and Rau, Holger A., Rebels without a Clue? Experimental Evidence
on Partial Cartels, April 2013 (First Version October 2012).

68

Regner, Tobias and Riener, Gerhard, Motivational Cherry Picking, September 2012.

67

Fonseca, Miguel A. and Normann, Hans-Theo, Excess Capacity and Pricing in
Bertrand-Edgeworth Markets: Experimental Evidence, September 2012.
Published in: Journal of Institutional and Theoretical Economics, 169 (2013), pp. 199-228.

66

Riener, Gerhard and Wiederhold, Simon, Team Building and Hidden Costs of Control,
September 2012.

65

Fonseca, Miguel A. and Normann, Hans-Theo, Explicit vs. Tacit Collusion – The
Impact of Communication in Oligopoly Experiments, August 2012.
Published in: European Economic Review, 56 (2012), pp. 1759-1772.

64

Jovanovic, Dragan and Wey, Christian, An Equilibrium Analysis of Efficiency Gains
from Mergers, July 2012.

63

Dewenter, Ralf, Jaschinski, Thomas and Kuchinke, Björn A., Hospital Market
Concentration and Discrimination of Patients, July 2012 .
Published in: Schmollers Jahrbuch, 133 (2013), pp. 345-374.

62

Von Schlippenbach, Vanessa and Teichmann, Isabel, The Strategic Use of Private
Quality Standards in Food Supply Chains, May 2012.
Published in: American Journal of Agricultural Economics, 94 (2012), pp. 1189-1201.

61

Sapi, Geza, Bargaining, Vertical Mergers and Entry, July 2012.

60

Jentzsch, Nicola, Sapi, Geza and Suleymanova, Irina, Targeted Pricing and Customer
Data Sharing Among Rivals, July 2012.
Published in: International Journal of Industrial Organization, 31 (2013), pp. 131-144.

59

Lambarraa, Fatima and Riener, Gerhard, On the Norms of Charitable Giving in Islam:
A Field Experiment, June 2012.

58

Duso, Tomaso, Gugler, Klaus and Szücs, Florian, An Empirical Assessment of the
2004 EU Merger Policy Reform, June 2012.
Published in: Economic Journal, 123 (2013), F596-F619.

57

Dewenter, Ralf and Heimeshoff, Ulrich, More Ads, More Revs? Is there a Media Bias
in the Likelihood to be Reviewed?, June 2012.

56

Böckers, Veit, Heimeshoff, Ulrich and Müller Andrea, Pull-Forward Effects in the
German Car Scrappage Scheme: A Time Series Approach, June 2012.

55

Kellner, Christian and Riener, Gerhard, The Effect of Ambiguity Aversion on Reward
Scheme Choice, June 2012.

54

De Silva, Dakshina G., Kosmopoulou, Georgia, Pagel, Beatrice and Peeters, Ronald,
The Impact of Timing on Bidding Behavior in Procurement Auctions of Contracts with
Private Costs, June 2012.
Published in: Review of Industrial Organization, 41 (2013), pp.321-343.

53

Benndorf, Volker and Rau, Holger A., Competition in the Workplace: An Experimental
Investigation, May 2012.

52

Haucap, Justus and Klein, Gordon J., How Regulation Affects Network and Service
Quality in Related Markets, May 2012.
Published in: Economics Letters, 117 (2012), pp. 521-524.

51

Dewenter, Ralf and Heimeshoff, Ulrich, Less Pain at the Pump? The Effects of
Regulatory Interventions in Retail Gasoline Markets, May 2012.

50

Böckers, Veit and Heimeshoff, Ulrich, The Extent of European Power Markets,
April 2012.

49

Barth, Anne-Kathrin and Heimeshoff, Ulrich, How Large is the Magnitude of FixedMobile Call Substitution? - Empirical Evidence from 16 European Countries,
April 2012.
Forthcoming in: Telecommunications Policy.

48

Herr, Annika and Suppliet, Moritz, Pharmaceutical Prices under Regulation: Tiered
Co-payments and Reference Pricing in Germany, April 2012.

47

Haucap, Justus and Müller, Hans Christian, The Effects of Gasoline Price
Regulations: Experimental Evidence, April 2012.

46

Stühmeier, Torben, Roaming and Investments in the Mobile Internet Market,
March 2012.
Published in: Telecommunications Policy, 36 (2012), pp. 595-607.

45

Graf, Julia, The Effects of Rebate Contracts on the Health Care System, March 2012,
Published in: The European Journal of Health Economics, 15 (2014), pp.477-487.

44

Pagel, Beatrice and Wey, Christian, Unionization Structures in International Oligopoly,
February 2012.
Published in: Labour: Review of Labour Economics and Industrial Relations, 27 (2013),
pp. 1-17.

43

Gu, Yiquan and Wenzel, Tobias, Price-Dependent Demand in Spatial Models,
January 2012.
Published in: B. E. Journal of Economic Analysis & Policy, 12 (2012), Article 6.

42

Barth, Anne-Kathrin and Heimeshoff, Ulrich, Does the Growth of Mobile Markets
Cause the Demise of Fixed Networks? – Evidence from the European Union,
January 2012.
Forthcoming in: Telecommunications Policy.

41

Stühmeier, Torben and Wenzel, Tobias, Regulating Advertising in the Presence of
Public Service Broadcasting, January 2012.
Published in: Review of Network Economics, 11/2 (2012), Article 1.

Older discussion papers can be found online at:
http://ideas.repec.org/s/zbw/dicedp.html

ISSN 2190-9938 (online)
ISBN 978-3-86304-149-6

