





Non-technical Summary

German electricitysulmarkes for residential customers have bedédyeralized by the end of the

1990s. Since thea large number afew providerdasenteedformer monopolistic marketsyhich

arefirst and foremost retail marketslowever, only a low share of households in Germany has
switched to a competitive contra¢iollowing the Monitoringbericht 2008f the German energy

regulator Bundesnetzagentabout60 percentof households haveot switched to an alternative

contract eventen years aftethel i ber al i zati on. These househol d:
standard contracts, the-soa | | e d A Gungseratage Ussiadly, sfandard contracts aré o

fered at significantly higher prices than competitive contracts due to hggh @amer s 6 swi t ¢
costs. In this paper we follow the question howstadard contract prica the pricecost markup

for this contract could be used tdluence market structure.

Following the Limit Pricing theory, we shotiatretail competition in tans of the number of co-
petitors depends on the standard contract price and that the provider of this contracghypese
theprice as an instrument to affect compen in its home marketeteris paribusBy reducing the
standard contragirice custan e r netéenefits of switchingp an alternative contracbuld le re-
duced. Thus, market entry might be not profitable for less efficient supplier. We wouldkjest e
a lower number of electricity suppliers in markets with lower standard contract. Mibegherthe
low-price strategys profit-increasing for the incumbedepends on the behavior of the costos:
With a lowerstandard cuatract pricealsothe price-cost markugs lower. On the other handower
numbers otustomers arwilling to switchto competitive cotracts

We analyze the limit pricing ideasing asimultaneous equatiorspproachand employ data for all
geographically separated German retail electricity submarkets. We control for alternative regional
impact characteristics such asstomer concentration, purchasing power, grid charattsrias

well as thedistribution charge, which providers have to pay focteigity provision in a market.

Our estimation results show a significant effect of the standantdaco price (or priceost markup)

on the number of offered contracts and numbethefcompetitors offering contracts to lowrco
sumption customers (ofperson households) in a distinct market. However, the numb#reof
competitorsoffering contracts tdouseholds with highezonsumption is not affected by the stan

ard contract price but by the distribution changhich is in line with theheoeetical literature Con-

tracts per provider instead show that providers in a market with a lowgrenwf competitors offer

more contrats given the priceost markup. Thus, our results show that, besides the distribution
charge, incumbents can also affect competition dgedos t o mer sd hi gh rel ati ve



Das Wichtigste in Kirze (Sumnary in German)

Seit der Liberalisierung degeutschen Strommarktes Ende der neunziger Jatea sich friihere
regionale Monopolisten neu eingetretenen Konkurregegade in Endverbrauchermarkten gege

Uber Der Monitoringbericht 2008ler Bundesnetzagentur zgigassviele Jahre nach der Liberal

sierung etwa 60 Prozent der Haushalte noch keinen Vertragswechsel durchgefihrt haben. Diese
Haushalte werden durch sogenannte Grundversorgungsvertrage des grof3ten Anbieters im Markt
versorgt. Grundversorgungsvertrage werden wegen der geringen Wechselstedsr Has-
haltskunden meist zu signifikant hdheren Preisen angeboten als wettbewerbliche Vertrége. In di
sem Papier ntersuchen wir die Frage, ob daher Grundversorgungsvertragspreise genutzt werden,
um den regioden Wettbewerb um Haushaltskunden zaeibgussen.

Wir zeigen in eineneinfachertheoretischen Modell, daglie Anzahl der Wettbewerb bzw. dietEn
scheidung in einen Markt einzutretdarch die Hohe des Preises des Grundversorgungsvertrags
beeirflusst werderkann. Mit einem niedrigere@rundversrgungspreikann einerseits der Nutzen

fur Nachfrager aus einem Wechsel zu einem alternativen Vertrag verringert weathem.kdnnte

sich ceteris paribus der Markteintrftir weniger effizienteWettbewerbemicht lohnen und man
sollte eine geringere Aahnl von Wettbewerbern erwarteber Erfolg eines niedrigeren Preises ist
allerdingsvom Verhalten der Nachfrager abhangig: Ein niedrigerer Standardvertragspreis resultiert
In einer geringeren PrelsosterMarge, macht den Standardvertrag allerdings atekiir Nad-

frager.

Im néchsten Schritt untersuchen wir empirisch, inwieweit eine solche Limit Pricingg&trder
Grundversorger existierDazu verwenden wir Daten fur alle deutschen Strommaérkte flis-Hau
haltskunden und kontrollieren fir regionalentiissfaktoren wie Nachfragesnzentration, Kafd

kraft, Netzcharakteristika und das regulierte Netznutzemigelt, die Durchleitungsgebihr fir
Strom.Unsere Schéatzergebnisse zeigen einen hoch signifikanten Einfluss des Preises des-Grundve
sorgungsvertragauf die Anzahl der angebotenen Vertréagd die Anzahl der neuen Anbieter fur
Haushaltskunden mit geringem VerbrauElir das Kundensegment mit hoherem Verbrauch sind
keine Effekte zu beobachtednsere Egebnisse stitzen dariber hinaus die aus derdtimdren
Literatur bekannte Hypothese, dass ein hdheres (reguliertes) Netznutzungsentgelt einen negativen
Einfluss auf die Anzahl der Wettberber im nachgelagerten Markt hat. Anbieter, die trotz eines
hoherenrNetznutzingsetgeltes in den Markt eintretehietenceteris paribusnehr Vertrage an und
schlieBen damit die Licke aus einer nieehég Zahl an WettbewerberWir konnen daher zeigen,

dass nebeden Netznutzungsentgelten hohe relative Wechselkosten und das strategische Verhalten
der ehemaligen Monaisten die Markteintritte beeinflussen kénnen.



Strategic Pricing, Market Entry and Competition: Evide
from German Electricity Submarkets

1 Vigen Nikogosiar? Tobias VeitH

In German electricit submarketsfor residential customerstandard contractsffered by famer
monopolistsare the more costlgption forcustomers whave not switcedto an alternative o
tract yet Asmost German households are served with this contractgpalow the Limit Pricing
theory andshow thastandard contragirice could be used as an instrumenaffiectcompetition, in
terms of market entrieg the related markeWe theoreticallyderive theoptimal pricesetting le-
havior of a pricediscriminatingincumbent providerand showthat under particular @umstances
reducing thestandard contract priceouldi ncr eases t he .Werthenanalyzeout 0 s
theoreticalfindings empoying data for German retail electricisubmarketsusing smultaneous
equdion approachand canfind support for our hypothesi$n particular for custmers with low
consumption and high relative switching costs the results show that the stanueadt gice can
affect market entry whereas for high consumption leustomersve have to reject ounypothesis.
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1 Introduction

Electricity markets in Europevere liberalized during the 1990s. Since then new entrantslare a

lowed toenter the markeand offer energy contracts to customers of former national or regional
monopolists.However,particulaty in Germanyonly a verylow number ofresidentialcustomers

have switched to an alternative providéwollowingh e A Moni t or i ngbelrsurvesht 200
by the German ragator Bundesnetzageniunly 6.4 percent of all German hobsddsswitched to

an alternative provideB4 percenswitched to an alternative incumbent contraatlabout 60 pe
centstayedwi t h i ncumbent s6 standard contract

Thelargestretail provider- that isthe former monopolish eachlocal sulmarket,is obliged to &

fer a particular contract typenamely the standard contradije to universal service obligations
(USOs) As the retail markets are not regulateaich incumbnt can individually determine its
standard cutract price. The prices for standard contracts are higher than for alternative contracts
offered in the marketsAdditionally, incumbents offer alternative contracts to customers who are
more wiling to switch Thus, theychargehigher prices frontustomerswith high switching costs
while they offerlow-price contractso those customenrsho are willing to switclttheir contract or
supplier This behavior i® form ofthird degree price discrimination (see é&sghmalensee (1981)).

As cuwstomers in the standard contraetem to bdighly priceinsensitive we analyze the hypothesis
thatstandard contract pricdjustmerd could be useds a strategic instrumetat affect competition

in terms of number of competi®or contracti retail makets.

We adopt the idea of limit pricing models as introduced in Bain (1949) and egtendixit
(197) and rearrange it to the framework observed in German retail energy nfarketsisehal
customersin a simpk theoretich model of market deterrencere first showthat the level of the
standard catract pricemight have an impact on the number of contractshe market.However,
this is possible only if thencumbent, asfirst mover, can commit itself to@rice strategy Thus, if
the strategy of the price leadetbisding market deteence might occur.

Usingdata fornumerousGermangeographicallyseparated electricityubmarkets weest thetheo-
retical outcome We determine the impact factors of distribution charged standard contract
pricesseparatelyand analyze houhe differencen standard catract prices and distribution charge
known as the priceost markupnfluences the number of competitors, the number of contracts with
prices below the standard contradce and the number of contragisr providerin about 850 local
markets We conduct this analysis for three alternatiger groupgdemanding 1500, 2800 and
4000 kWh per year)as proposed in Salies and Waddams Price (2004) or Salies (R@@8)that

the distribution charges are cdmsed regulated, thus, the only strategic instrumethieigicum-
bent 6s retail price.

We find that the number of contracts in a local markeis on averageositively affected byhe
price-costmarkupof the standard cordct However we do not observe a clear evidence forkaa
deterrence, as thmumber of entrants negtively affected by the priceost markup only for high
consumption leve{4000kWh). Thus, our empirical results provide evidence for the standard co
tract price being an additional strategastrument to affecthe number of contracts, and thus, the
extent of price discrimination, but nfar market entry.

The paper is organized as follows: We fgste an overview bthe existing literature. Next ware-
sent our theoretical model based on the situailzserved for Germanfpllowed by the discssion
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on the outcomes of the model. In section 4describethe data and derive the estimation deb
Section 5 provides the estimation results and their sissgn. The last section concludbs pper.

2 Related Literature

Electricity markets are in the focus of mple strand®f literature While there is a noexhaustive
range of literature on wholesale competition, production and the challenges ofissors we
mainly cacentrate orthe description ofetail competition and entry barriers.

Onlyaf ew empiri cal studies consider the effects
power.For example, Salies and Waddams Price (2004) analyze howetiborpin UK retail ene

gy markets is fiected by the market power of single providdisey find that prices are determined

not only by customer characteristics and cost factorpdticularlyalso by incumbecy.

Salies (2008) takes up these resutid analyzes which factors affect competition and thatracts
offered to private customers. Hiads that providers first differentiate between rural and urbana cu
tomersasprices are significantly lower in more densely populated at&@scerning grid lcaracte-
istics he identifiesundergroundc a b | e s t o-r & cu smeaudigergioune cables are less
affected by climate impact factofdoreover, Salies shows thansmission charges on both higher
voltage and distributional level also positiveffeat retail prices.Finally, heidentifiessignificantly
higher prices for ioumbens.*

The theoretical literature distinguishes between vertical and horizontal market entry detérence.
verticaly integratedprovider controls an essentialput (distribution networl for downstream
competitorsand is also involved in downstream competitiBacause of this expgonal positionit

is able to influencelownstream prices or quality aspects of gdoglsiltering charactestics of the
essential inputThe issie of vertical foreclosure is extensively discussed in Rey and Tirole (2003).
As providers have to pay a network access charge it could be used to foreclose downstre&m compe
itors as is shown irStiglitz (1979) To prevent such an abusetwork (distribution) charges are
regulated and have to be paid by all downstream supplying fegerdless of their vertical eel

tions with distrbution network operators.

In contrast to vertical foreclosuretizontal foreclosure mearssfirmé strategic pricinghat can

force competitors out of a market wsedto deter entryOne particulatheoryin this context ighe
limit-pricing theorywhich focuses on a monopolist who choosesveetoprice under the threat of

entry than in a closedharket situationBain (1949 argues that a price chosen sufficiently love{pr
ventsnew providers fronmarketentry. Despite theriticism as it couldnot reallybe proven in rda

ity (since the prices adjust after the twwarket
self), further theoretical studies provide alternative ideas how price reduction could be used as an
instrument to deter market entry (Dixit] 979, 1980 Spence, 1977 and Milgrom and Roberts,
1982b). Pricing strategies to foreclose competitors in a market arenexhmainly under thero-

brella of predatory pricingsee e.g. Milgrom and Roberts982a). Inthis context the predatoe+

duces its price to drive competitors out of the market. In the short run packkbe chosereven

“ A further central aspect of this paper is the analysis of the correlation of vertical integration and incumbent prices. The
author finds vertidaintegration aspects to be of less importance than regional aspects. We want to address this research
question in a subsequent paper for German electricity markets where we use data for the incumbent operaiors and co
pare price differences of standard tants with regard to vertical intejion with grid owners, the four higholtage
companies and municipal firm alliances.
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below marginal coststhusinducing losseghat could be recouped after mpetitors have left the
market.However, pedation falls under the treatment of national and Eldrast law.

Klemperer (1987) shows that in markets with high switching costs the incumbent can lower the
output anddeter market. He too suggests that the larger the consumer base in¢hé&ypperiod

the less likely is an aggressive behawbrthe incumbento attract new customers andngoete

with the entrant when price discrimination between new and old costusneot possible. To deter
market entry thenc u mb ent ¢ o u-p di ifthepreéntry periedand then compete with
theentrant in thesecond period. This behavior might weaken market entry incentives.

Our theoretical model refers to the idediwiit pricing in retail markets, where the price is nag+e
ulated, the former monopolists at&e currentincumbentsin their local marketsand distribution
chargedor the electricity gridare the same for all firms as they are regulated. The assuniption
our model is that the incumbent move first by setting a binding fwicés standard contracThe
potential entrants observe the ps@and decide whether to enter or niot.contrast to Klemgrer

(1987) we assume that the incumbent is able to distate between customers with low arigh
switching costs but we do not model the switching costs explicitly. Furtherthet@ssunption of

price competion might be appropriate as the total market demand is assumed to be (at least in the
short run) in&astic in theelectricity markets for household customarsd new cstomers do not

enter the markeinfarket expansion does not occur due to market emitg)want to show thatrh-
it-pricing can be rational for former monopolists in the electricity marketstest this hypo#sis

using crosssectioral data for household customers in Germahy.suggested in the literature on
market entry, for example in Bresnahan and Reiss (1990), we too assume that a markenhtan acco
modate a certain number of newcomers dmder as long as the expected profits aremegative.

3 Competition in the Retail Market

3.1 Description of the German Electricity Market

The German electricity market is much maeographically decentralizetthan other European
electricity marketsin the production and high voltage transmission sysemtransmission ss¢
tem operators (TSOgXistwhich are active in their regionally separated high voltage afdahe
low voltage levelthere areabout850 regionally separatesharketsfor housebld electricity prow
sion” These are delineated by the geographical area supplied by only one distributaaroprer
each market only one distribution operatod one downstream incumbentigive. The definition
of the relevant market for househaldstomers is applied by the German CompetitiokhArity in
cases of market power abuse. We follow another market definition for our empirigaisnahich
is described itthe Data sectiorfigures 1 and 2providean overviewof regional sparation® Figure
1 displays the four highest voltage ared€.0On’, EnBW, RWE and Vattenfall iope® The E.On
area is the largest, the EnBW the smaltéghe four regionsThe TSOskeepabout & percentof
the electricity production capacities Germany(in 2008. Moreover, longrun sypply-agreements

®> See the Monitoringbericht 2008.
® Data for the graphs are providedBy n e t .
"Recently E.on sold its transmission grid to TenreT2010). As we employ Data from 2008 we consider E.on as the
owner of the Grid.
® Note that there are also transmission regions close to the German border which are operated either by freign tran
mission grid providers or by smaller providers.
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and over the counter tradd@th regioral energy preiders existand, thus, only about one fifth of
electricity trade takes plaed theEuropearEnergy ExchangéEEX) in Leipzig

On the distribution levdbcal grid operatorsveremainly integrated withetail energy providers but
were forced to disentangle production, distribution and retail into legally sepatatesnies by
the introduction of legal unbundling in 206¥prevent discrimiation against the entrast

All in all, former monoplistic energy providers still keep the absolute majority of customers in
their home marketsnainly in standard contracts but also in newly installedre competitive ao-
tracts. On average more than 40 additional providersaeree ineachelectricity marketwith a
market share dess than 10 percent of all retail custom@rSwitching away from incumbent to a
competitor is still very rarefFigure 2 displays th&50 separated distribution areabwo equally
large regions exst, one in NortFEastern Germany and one in Bavaria. The first maioleis the
less densely populated area in Germanycdntrast, the mostensely populated area, the Rhine
Ruhr area in Western Germany,separated inta multitude of very small disbution areasFor

the access tone of thesdéocal markes electricity providers have to pay@stbasedegulated di-
tribution chargé! This distribution charge is a twmart tariff composed of two fixepart eements
which are a fixe&annual charganda meteing charge. The variable charge depends on the amount
of consumed energ¥ Distribution charges are market speciitdthe same for all suppliers.

Competitors that entered the market are mostly newcomers that were not active in electricity ma
ketsbefore the liberalization. Beside the newcomarigw former monopolists decided to expand

in new geographically separated markets and alsectmst/ suppliers that have been set up mostly
by the four major electricity producing companies, entered phatictarkets Electricity antracts

for household customeee mostly equipped with specific characteristics. For example, customer
can choose&ontracts with differenshare of renewable energy or contraitiration Additionally,

there are contracts witbarticular bonus schemes or price reducti®reduct differenttion is one

of the crucial factors to relax intense price competition. Howelleof these contract charactefi

tics only slightly affect provision cost.In contrast to these recent typekdifferentiation, the
standard

° The obliation to separate the grid from other activities, such as retail or production, applies only for firms with more
than 100.000 customers. Firms which do not reach this threshold are allowed to remain within thergameg. co

19 Note that these alternatipeoviders are much more successful with regaiddastrialcustomers.

1 Regulation changed in 2009 from cdustsed regulation to revenueap regulation.

12 Since 2009 the distribution charges are incentive based regulated (revenuie capgmpirical adysis, however,
we employ cosbased regulated distribution charges from 2008.
3 We do not have any production cost information for our analysis below. Therefore, we have introduced contract
dummies and, alternatively, company dummies to cover (amdmgsdtproduction or procurement costs. Thesa-du
mies were of no significance for prices offered to customers. Also with other estimatileh specifications we find
only a low number of dummies being significant which, in our opinion, is a sign for fhmilgrities among providers
taking into account the range of other variables used in our study.
4



Figure 1: Regional separation of the German Electricity Transmission Markéf

Figure 2: Regional separation of the German Electricity Distribution Market

have significantly less( o r n eo)n 0fi adhdacs hutate efferedsat a higer price.By law
thesehave to be offeredby the energy providerhich serves the majority diousehold customers

14 All maps in this paper are generated using GfK GeoMarketing information.
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inaregionlt coul d be i nbeacko ed pudtomemvhodaveswitahedto an

alternative cotract. They automatically return toetlstandaraontract either if their new pvider

leaves the market or if their contract is deleted and custoimelss contracthave not decide

where to switch (88 36 38, Energiewirtschaftsgesetz (EnWGHowever as already nmioned

above the Monitoringberichtof the German regulator Bundesnetzagentur reportabwait 60 pe

cent of all German households have not switchedcyetMonitoringbericht 2008)Note that in all

German retail market®rmer monopolits are still theproviders of standard contractdevertle-

less, they are also allowed offer alternative contractdhese contracts are much more simitar

those of new competitors biltey arealsoa successful instrumefdr bindngp ot ent iheals 0A s wi t
as most switching households stay with their incumbevigiers(34 percent)

3.2.Theoretical model

In the following, weconsider sequential price competitianth differentiated produstand the
threat of potential market entny a three staggane. Differentiated contracts for electricity supply
are offered by the dominant provider amk alternativecompetitor We assume that the dominant
provider offers two types of contracts, a standard contract at pgicand a compigtive contract at
price p, for customersvith low switching costs thare willing to switch™® The competitooffers
one contract at pricg,. We assume that one furthpotential) competitorwill enter thre market
with only one contract ata price p, if its expected profits arlarger than zero. The timg of the
gameis asfollows: first, the incumbent determines the price for the standard confitaen the
compeitor andthe potential entrantobserve tfs price andthe potential competitatecides to enter
the marketor not Finally, all providers choosé¢heir competitive contracprices simultanealy.
With these assumptions, we follow thimit Pricing theory with fully informedirms maximizing
their profitsgiventhat the strategy of the price leadercumbent)is binding Thus, the inconbent
can commit itself to a prictor its standard contraeind the corpetitors consider 1B pricestraegy

as credible. If foexample theorice leader decreases its prioe the standard contract (in contracts
to alternative cotracts)then animmediate increase is nptofitable since a number of customers
could promptswitching to anothercontract or otheelectricity supgler'®

Customes are of mass 1 and individually ask gor identical quantjt of electricity *” All custom-
ers who have not yet switched are in the standard costrdar reasons osimplicity we assume
that customers switch to an alternative contract if the netyutilitease of switching is sufficiently

large. The demand for contradti {1,2,35t} is then defined as function of contract prices in the

market.We keep the usual pricemand ssumptiors:

'*Note that we do not modl the switching costs explibit The heterogeneity ithe switching costs is implibitcap-
tured in the demand and price functions of the offered contracts.

'® Since the standard contract can be switched monthly, incumbents seldom adjust prices because in thatesise custo
have to be informed about the prideaage. Thus,ampared with other contractéth longer contract dation, we
observe rare price adjustments for the standard conitfagally, the majority oftheincumbents announce their price
adjustments simultaneousliyhiscould mitigate switching éécts because of the announcementkénpopular press
and customers perception thmices are aff@ed in the whole industry and therefosaitching to another supplier is
not beneficial.
" \We assume total market demand to be price inelastic in drersin.
6
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Prices are strategic agplements —' 2 0, and crossprice effects are positive regardless of other
HP_j
contracts The absolute owprice effect on demand is larger than thessprice dfect:
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We first analysethe situation without sategic intervention of the incumbent and trstrow that
under particular conditionis could beprofitable for an incumbent to offer a standardtcact at a
lower price b keep acompetitorout of the market

3.2.1 Optimal pricing with market entry

We solve the gamdy backwardinduction andstartwhere the potential competitor decides ntee
the marketThe profit functions aréhen

p, Ap, dc @)@ Ny (p+dc -g N- [

P, = (pz -dc 6‘2) N & 1)
p?,:(ps -dc %)I\L E
with N=N, +N, #N,. Thus, N is defined asthe ot al number of <customers

from the standard contract to competitive contradtk.providers bear marginal costs ¢ , fixed
costsF., i =1,2,3, and an identical, reguked perunit distribution chargedc. We further assume
that F, < F, to ensure that the potential entrant is the one targeted by the standard contract, as the

entry condition must hold. The rational for this amgtion is that firsthe highercost competitors
are affected by incumbentdés pricing behaviour

Beginning with the last stage, the optimal pricesdmtermired by the FOC of the profit functions
with respect to competitive prices. Thuge obtain the imptit price reaction functions for the
competitive caotracts

l"I'N(pst'@ Nl(pst'®

Ko .

= =N(p O -(p, dc ¢ (g de- g—-27 0 2.1)
V's} P Pt

Plon (O An de o ® (2.2

i
i=2,3.

Thus, we get thdest response functions forh e ¢ o0 meosttadtsandforsti@i nc umbent 6 s
competitive contracas

P =R%(R. R, R.¢dY i-i 230 jandp’=p(R.R, B G dI.

In the secondtagethe potential competitor observes the standard contract pgicét only enters
the market ithe Zzro condition holds:



pB(ps'H p_L(pst)’ pz( pst)’ Fg( pst)) 2 O

Finally, gven the implicit price reaction functiond the last stagand the entry decisiorf the
potential customewe implicitly derive the optimal standardntoact price:

rioin g de o™ e dcg ™ wE o @
HP, [/ Pt PH

The incunbent taks into account the (direct) price effect, the first two terms, and, additionally, an
(indirect) price effect ofits competitive contract price, the last terNpte that the incumbent uses
its competitive contracto prevent custorme from switching to an alternative providehélhigher

the standard contract pridbe morecustomershoose aralternative contract\ higherdemand for
alternative contractsaisesthe pricesfor these contractsThe magnitude of this price effecte-d

Hp;
P,
the incumbent can raigke standard contract price without having a high impact on its competitive
price. Thus, the higher the differe@between the switching codtse biggerthe gap between pas

paid by different customer groups with different switching cBs®hen choosing its standardreo
tract price the incumbent has to deal with this trafidbetween thestandard contragirice dfect

and the indirect effect on itswn competitive contractFrom (3) one can derivéng equilibrum

standard contraqtrice as p, ! p,(dc ¢, G,c;) which only depends on the (exogenously given)

pends on—*-. If, for example customers with standard contracts have high switching costs then

distribution charge and the variable costs of el@tgrprovision

3.2.20ptimal pricing with entry deterrence

As mentioned above, we assume that competitors consider the standard contract pridbeset by
incumbent in the first stage Bsding Depending on the price elasticitye losscaused by stand-
ard contracpricereductionis lower than the lossf alower demandfia newcompetitorenters the

market.In this scenario e alternativestandard contract pricg’ (< p,) has to satisfy the follg-

ing foreclosurecondition: p,(p4, P/, 5, P) < 0. A indicates the case of markeéterrence
If provider 3 stays out of the market the remairpnafit functions are as follows:

P =(pi -dc €@ N) (g de-9 N F
p; =(p, -dc )N &

with N* =N N2, p2 < p,.

(4)

Thus, thenew price reaction functions for the competitive contracts apg® = p/~(pJ, p5 ¢, d9
for the competitive incumbent contract ang® = p (S pc, dd F2NJ G KS O20YLISG A G

tract. In case of only two competitive otracts in the market and low standabntractprice the
demand for each conactis higher N > N* N* 2N.,i k2.

Provider 3would enterthe marketfiits resultingprofit just equad the profitfrom its ouside option:

¥ This result reflects the theoreticaldings of Varian (1980) in a sale model.
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p; =(ps -dc )Ny K O (5)

By assuming continuous price reaction funcgave calculate the threshold standard contract price
as the standard contract price with entry minus the standard contract price changthedpeide
reaction of pocodract i al competitoros
* A
A _ (p B p3)
pst - pst 3R— (6)
w3/

Rearranmg the threshold condition i(b) and replamg it into (6) yields:

oo = o fe(dcw)l\!? +F
T Wl e ¢ (A RN

The gap between th@ptimal standard contragirice with three providers and the opthstandard
contractpricefor entrydeterrencél e pends mainly on two factcors: f
tion function and, magnaland fixed casts.elThedighaptieetciggee r 0 s
effect andthe higher themarginalcosts, the lower the relevant efféot the incumbentObvously,
the pricecost margn is lower with market deterrence than with market entry:
po-dc-g_d dc ¢

Pa P&

(7)

From the incumbentoés perspect D\=@ ap prie.dthe devi a

foreclosureprofit exceeds the equilibrium profit with two competitoBsbtracting the profit in the
static equilibrium situation from the one in the foreclosure situation and rearranginyielidas

D} =(p/N/ -pN) (N BN) (@ o)
- de g (N N) (N M)

The sign of the first term igndetermineddue to the price effect. As prices are strategic cempl
mentsthe competitive catract priceincreass with increasingstandard contract pric®n the other
hand, with oneontractless, the demand for eaohtheothercontracs is higher Therefore, except
for the standard contradhe competitive contragrice could be set highahan in case of market
entry. As without futher specification it is unclear which of the two effects outweighs the other no
clearcut answer cacerning the sign ofhe first term could be deducethe second and the third
term represent the revenue effect, the last terthe increase in costtue to the demand effect
which are all positiveThus, ifthe demandliriven revenue effect is sufficienthygh, the incunbent
couldbebetter off choosing lower standard contract priCehis can be one equilitum solutionin
which the standard contract price is low enough to deter further market ateythat we do not
model the market demand explicitly by introducihg elasticities and switching costhus, fu-
ther equilibrium solutions are possible.

In a nutshell, & have shownfirst, thatmarket entry could be affected by the price or the prast
margin of the incumberdnd, secondhatit might beevenprofitable for the incumberto useits
standard contrastrategically

(8)



Hypothesis: The price-cost margin or the price for the standard contract couldaffect the
number of competitors in the market. Thus, the lower the pricecost margin the fewer com-
petitors are in the market.*®

4 Empirical Analysis

In our econometric model we control for alternative impact factors on the standard contract price
and also on the distribution charges. We have kept the theoretical model as simple as possible and
assumed that eadompetitor offers only one contract. We relax this assumption in the empirical
part of the papeand estimatalong with the number of entrantse number of competitive ne

tracts Exogenous variabfeare theabsolue price-cost margin(or the markup),? p, - dc, of the

standard contracs well as additional instruments and control varialdesording to our mdel
the markupwould determine the number of contractsompetitors Due to lack of variables, such
as f i r msobcosdweenage mat able to identifyow an incumbent uses its standardhtcact
priceto influence competitioby using a structural forrderived by outheoretical modef* There-
fore, we apply a reduced form model to analygeether the pricenarkupaffects thenumber of
contracts and competitors doesnot. If we find an effect statistically fierent from zero it means
that incumbent providers are in a position where t@affect competion in terms of the number
of competitors (or contracts) in the rkat

As it has been frequently shown in thieeratureon entry barriers to an essential facility thhe

distribution chargemight act as a foreclosure instrumetiereforeve dd not focus on distriltion

charge regulation in our theoretical modeeveatheless we take distribution charges intocaunt

in the econometric analysis sincegbare regulated on a cost mthat in turnmight be nfluenced

by grid ownersAs we observe huge variations between distribution charges among the market ar
as,wear e in particular interested in network and
costs and, thus, determine the distribution charges.

4.1 Econometric Model

Distribution charges are twoart tariffs which consist of a fixed fee for servingaticular custm-

er and a variable fee for tlgpantity of electricity transmittedo a householdror firms that offer
differentiated contracts the marginal costs remain nearly the saoregaasthe wholesale electiiic

ty price is unaffected by the dowtresam contracts If that is not necessarily the casepgiers can
hedge their risks by traeh future contracts. Thus, purchasing costs for electricity should not be
affected by the contract term$.0ur assumptions are applicapkee shouldobservea higher num-

ber ofcontracs (per firm) in markets witla higher standard contract prigbstribution charge ma

gin since differenttion allows for increasingprofits due to heterogeneous customer characteristics
and relaxed price competitiofhe higher tkb markup thenore contracts can be offeréd.contrast,

a low markup cannot aceunodate more variation in contracts and prices as the standard contract
price is considered to be the highest inthe makk&t. anal yze both the I mpac

Pwe analyse also the impact of the pricest margin on the number of contracts offered in the market and the-ave
age number of contracts per provider as an indicdor product differentation.

?®We observe the distribution charges, which varies across the distinct markets. However, we have no data on ma
ginal costs for elricity.

1 To account for firm heterogeneity, for example in costs, we introduced firmmligs The results of the estation,

however, remained unaffected (see also footnote 14).
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behaior on the nmber of providers and on the number of offeceditractswith pricesbelow the
standard contragtrice to see whether additional idiosyncraéilements in the decision to enter a
market and to offer an additionalrtoactexist

Acompettos 6 deci si on to ent éamnotenlygrigen byithe atlatagic beha u b ) n
ior of the incumbent bwghouldalso beaffected bycostrelated aspects (with regard to both prices

and distribution charges) and customer characteristics (with regarttes).As with most of en-

pirical literature on market entpat use crossection datawe assume that a market can aoeo

modate a certain number of entrafft3his is the equilibrium number of competitors that gites

equilibrium priceanddemandcan enter without incuainylossesAs discussed in detail wection 3
thesupplierdbehavi or mi ght be dr rsensitivity,prgcurémerde and prs t o me r
ductioncosts and by the strategic interaction of competitors. ,Megormulate thenarket supply

equation as fikows:

y, = f(markup, dg customeik 9)

where y. stands fora) the number of providers, b) the number of contractswith prices below

the standard contract price for each region@ridle number of contractsper provider with pric-
es below the stamagld contract pricemarkup is the difference between the standard contract price

charged by the incumbent in markeind the ditribution chargen this market
markup = p' - dc (10)

customersis a vector of customer characteristics. These customer characteristics are co@trol vari

bles which are dedicated to regional aspékésthe number of mukapartment houses or aage
household sizeAll variables are based dhe zip-codeareai asprice information is avadble on
this aggregation level.

We break dowrthe markup intdwo explanatory equations

p™ = g(customers df (11)

dg = h(grid) (12)

The priceof the standard contrait explained bycustomer characteristi@nd market characteri
tics, for example market densitgnd market specific distribution charges. As distribution charges
are cotbased regulatedyrid characteristicsgrid, , such agyrid length,meter pointsor grid losses

are employedneter pointso proxythe grid costsc For the empirical implemedaion of the

grid *
equation system 9 to 12 we assume the followoggog structure:

10g(Y,) =&, +Bans l0g(markup) +flog(dg) eustomers b
log(p)=a, €ustomers g’ +grid f® e (13)
log(dg)=a, Hgrid," 4, +e

2 For example, Bresnahan and Reiss (1990), Berry and Valdfogel (1999), Abraham et al. (2007), and Fenrari and Ve
boven (2010).
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abs represent fbid » e b fli@dntfovextets ©f the varidbles in the equations.
log(markup) and log(dg)in the first equation are constructed using thec@dure proposed in
Zellner and Theil (1962) whertog(markup)is the difference ofhe standaradontractprice eqa-
tion and the distribution charge equatidog(dg) is instrumented using the digtution charge
equation only.

Distribution chages and, expectedly, standard contract prices areodested and thus differ
amonglocal marketslt is thus inevitableto use a measure which is comparable across multiple
regions.The loglog specificationexcludes level effects which might stem frowther regionaln-
fluences not ceered by other control variables.

b

markup
positivewe know thatthe markupof the standard contract positivedjfectsthe number of entrants
and contractgwhich corresponds to the hypothesisy. the higher the standard contract price over
the distribution charge the more contracts or providers are active in atniainke additionally
find b,. being significantly negativedistribution charges couldlsobe used as amstrument for

and b, represent the influenacef strategic variables. Wive find 5

markup

being significantly

blocking entry as commonly mentioned in the literature (see e.g. Laffont and Tirole (200@)).
that distribtion charges are ceblised regulatedPrice sensitivity could only be proxied through
the coefficients of the customelaracteristics-or our analysis we have employed alternative var
ables like purchasing power, share of mafiartment houses and tthectuation rate as the sum of
households moving to and from a regiBnice-sensiivity is expected to be higherhenpurchaing
poweris lower, andthe higher thelsare of multiapartment houseke higher the flatuation rate.

As we assume the competiti equation depending on the other two equatiamsestimatethe
equations simultaneouslgmploying3SLSapproachwhere we constrain the price difference in the
competition equations as described abdyging this estimation method we allow for corriglat
between the error terms among the equations as we assume that there exist certain market characte
istics or shocks which affect all endogenous variables in the egsigaysbem.

4.2 Data Selection

We employ data from multiple sources which providernmation on offered contracts, grid chara
teristics and customer characteristatghe zip code levednd which represents a cres=ctional
dataset as of September 20@&ta on householdcontracts were obtained from the online price
comparison platform ®rivox, where customersho arewilling to switch thér suppliercancom-

pare thecontracs offered by competitors.Our crosssectional data include all contracts offered by

a particular povider with all contract conditions, for example tariffs (mainlyotpart tariffs) and
borusesprovided via the Verivox platform. Data on distribution network characteristics, fan-exa

ple, distribution areagneter pointsand di stri buti on <chargesr-are o
mation service provider specialized in apemarkets.As we have nocontractspecific cgmand

datg we use information on customer characteristics on a regional level provided by Acxiom. The
comprehensive dataset includes household size and status information, area and building- characte
istics andother socieregional information which is calculated on a zip code level based on publicly
available and private stdtics.

23 www.verivox.de Verivox is the mosestablished electricity comparison platform for all zip code regions in &erm
ny.
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In our studytherelevantgeographianarketequalsthe zipcode areaince entrants choose specific
zip-code areas where they péathér offer. In contrast, m case ofmarket investigations according
to GermanCompetitionAuthority the geographicalelineationequasé the area supplied by onesdi
tribution network operatoiAs the zip code area does not necessarily equal the digintarea of
one operatqrwe deviate fom this market definition foempirical purpose because we observe
market entrie®nly in particular zip codes. Suppo&ta network operator distributes the eledgtric
ty in two zip codes 1 and 2. These zip codestatally different in their market characteristics so
thatdue to expected profi firm decides to entemly in one zip code 1 but not in zip code 2. A
problem occurs in sas wherewe observe two network operators in only one zip ciéde omitted
these zip codes in our empirical analyses to avoid assumptions on market characteristics at lower
level than zipcodes>* Note that we are not interested on firrindividual pattern of entry but on
the number of the entrants in a certain@igle area.

4.3 Daa Description

Table 1 provides an overview of the variables used in the econometric model. The lastlthree co
umns indicate which equations the variables enter and which efiegbected either from empir
cal findings in the literature or from a theocati point of viewandfrom the findings of our model
presented above. The dependent variable instipply equation isthe number of providerghe
number of contracts offered at a price below the standard contract price or the numingnaotsco
per provder offered at a price below the standard contract pilibe standard atract price is the
total per year price which has to be paid by a representative taree or threeandmoreperson
household in this type of incumbent contract. To constructitgbution chargevariable we sum
up the fixed elements (monthly fixed fee, metering fee) and add the qualtgjigndent ement
times the average consumption level (1500 kWh formerson households, 2800 kWh for two
person households and 4000 kWh farethantwo-person housholds).

We expect a negative effect of the distribution chaogethe number of competitors aagositive
effect on standard contract priokdditionally, we expect a positive effect of thmarkupon the
dependentariables in tk supply equationas explained by the theoretical model. While we did not
differentiate providers from contracts in the theoretical part, we ekpectarkupeffect on prowi-
ersto be lowerasthe decision to enter a markstdriven by more extensiveat-up expenditures
and thus by fewerimpacts of shortun relaied aspects than the decision to offer an additionat co
tract.

We expect a positive impact of purchasing powebaihthe supplyand the standard otvact price
equations because a higherghasing poweallows forhigher prices anchore product differerdr-
tion andconsequently madsa region more attractive for competitors.

24AIthough demand characteristics are etir independent among zipodeareas, there might be factors that are
correlated between zigcode areas that are located within alegant market supplied by one incumbe(alistribution
network operator). For example, the distribution charges are the same for all entrants independent in whickleip
area they entered as long as the zipde areas are located within the relevant matkeactors that we do not observe
are captured in the error terms of our equations. However, the error terms are assumed to be i.i.d.. As a relevant
market is served by only one incumbent, introducing incumbent dummies to capture firm heterogeneitatésist
footnote 14) we also capture the factors that are common for aliczige area within the relevant market.
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In contrast, our expectations concerning the share of houses with more than one apartment are a
biguous: We expect aegative impact on distribution costs sirineareas with high densitiess
access lines have to be installed. The fluctuationisdbhe share of households per total retnasgds

which have moved into the zip code area or left it during the last Wéausethis measure as a
proxy for movements across the borders of tisridution area as we do not have information on
this aggregation level. Since customers who want to be served by a contract other thadah® stan
contract have to announce their cleoabout six to eight weeks before they mave expect many
households with switchingitentions to switch after they have moved. Consequently, with a high
fluctuation rate the (sherun) demand foa standard contraciould behigher. Moreover, in regian

with a higher fluctuation rate (e.g. around universities) we expect customers to be more flexible
which might also affect their intention to switch to alternative contracts making #ggses more
attractive forcompetitors
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Table 1: Variables of theempirical model

Dependent Variables

# providers

Number of providers

# contracts below stedh
ard contracts

Number of contracts with prices below the standa
contract price

# contracts/provider

Number ofcontracts per providr

Supply Function
Equations

standard contract price

Standard contract price

Standard contract
price equation

distribution charge

Distribution charge to pay for supjfihg household

Distribution charge

consumers equation
= g o | S ]
(o2} = uw = 0o
Independent Vaiables = | 83| 3 =
= Q| B <
@ |& | 8o
Markup of standard contract price over dighution +
Markup
charge
Customer Charactgstics
purchasing power/ Purchasing power of households (single, doublejifay + +
household ly)
share apartment buil- Share ohouses with more than 1 apartment in a - - -
ings region
. Fluctuation rate (share of households moving to a +- +
fluctuation rate ) . .
region and leaving a region per total households)
Grid Characteristics
. o . + + +
distribution area (Iv) Distribution areaof low voltage grid (sq. km)
distribution area + +/- -

(Iv)/area

Share distribution area of low voltage grid

share cable

Share of low voltage cable grid length per total low
voltage distribution grid length (also including ove
head lines)

# meter pointslv

Number ofmeter pointsin low voltage grid

High Voltage Zones

hv zone Vattenfall

High voltage zone of Vattenfall

hv zone E.On

High voltage zone of E.ON

hv zone RWE

High voltage zone of RWE

hv zone EnBW

High voltage zoe of EnBW
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Concerning grid characteristics we expect a positive impact from the total size o$tthrititbn

area on all dependent variables. With regard to the share of distribution area per total area we expect
similar results as for population mty. However, we use the gfthsed measure instead of pep

lation density as supply areas are mostly larger than zip code regions. Asutilistrdnarges are

paid forgrid accessusing zip code regioaslated measurawmight result in deterred coeffamts.

Similar to Salis (2008) and Salies and WaddaRrsce (2004)we anticipate a scope effect af-u
derground linesince maintenance costs for cable lines are lower. Finally, we expect a negative



effect of the number aheter poing on distribution chagesbecauséhe problem of voltage fluctu
tion on the distribution level could be reduseith morepoints

We have selected information for three alternative user groups which are 1500 kwWh, 2800 kwh and
4000 kWh per year since these usage levels are ger@@nsumptiorlevels for one, two- and
morethantwo person households in Germanyprices are average total prices per usage group per
year since not the technical composition of prices but only the total price te pagvantor cus-
tomerssince theannual electricity usage is (at least in the short run) corfSt@histomer info-

mation is selected per household (not per person). Summary statistics for the alternative customer
groups are presented in table 3 in thpeadix.

Table 2 provides a shorusmmary of the competition variables usedthe analysis. Values are
means per usage groaprossall zip-codearea. While the total number of ntyvacts is highest for
oneperson households and decreases for family households, the number of contraptscegth
below the standard contract price is lowest for-paeson housholds but highest for twperson
housholds. While the number of providers remains constant for all user groups,coriracts

with prices below the standard contrpdte are offerel to twopersonshouseholds. In contrast, we
observe that the absolutenalso the relativeinarkupof standard contract prices above distrib

tion charges increases from the 1500 kWh to the 4000 kWh contract. In particular for eneirgy distr
bution scale #ects seem to exisséealso Salies2008) which are not passed on tatomers.

Table 2: Means of competition variables

1500 kWh 2800 kwh 4000 kWh

# contr. below standard contrac 88.4 92.5 91.3

# providers 46.1 46.1 46.1

standard contract price (euro) 385.9 644.4 882.9

|. ncumbent 6s nttact 357.9 605.2 831.2

(in euro)

toFaI Iqwest price contract\gest 286.2 504.7 706.8

price (in euro)

Markup (in euro) 282.7 481.2 664.3
Comparing the incumbent s hose ofgheldawi ptice comtractsooht r a c t
competitors we find ncumbent s 6 c o ibgoEbetiveen/6e0 aqpdr7.i4 peecent below
the standard contract prieeh er eas t he | owest competitoroés pri

standard contract pric&éaking into account that less than 7 percent of all households have switched

to an alternative provider but about 34 percent have switched to an alternativeib ent 6 s cont
these figures point to a high market power of the incumbent provitleesfindings inSalies and
WaddamdPrice (2004) alssupport these resultd the impact oflemand shares on prices.

% We have compared average consumption levels from multiple sources, i.e. providers, associations and information
portals who all offer simédr recommendatiorendused the levelproposedy Verivox.
“®We focus on annual prices and ignore contract characteristics, such as electricity mix or prepayment.

16



Note that we exclude those zipde areas for the econometrical analysis where more than one grid
owner is active. These regioasecrossover a&as between alternative grids

5 Estimation Results and Discussion

Estimation resultareprovidedin table 4 in the appendiXhefirst three columns show the results

of the analysis when usiigh e number of contracts wndarticopr i ces
tract asa dependent variable in treipplyequation.Coumns 3 to Gepresent the results with the

number of providers offering at least one contract in a region as a dependent vaimatllg.the

last three columns show tlestimationresultsof the ratio of the number of contra¢tsthe number

of providersratio asthe dependent variabfe: ?®

Concerning the outcomes of the theoretical model and the expectations from the descripsve discu
sion we findmixed results: The coefficients formarkup show the expected results only for the
number ofcontracs. For the provider equations, however, they are ambigubls. absolute
markupcoefficients are much lower for the provider equations and exgggnificant for the 2800

kWh equationwhereas he introduction of an additional contract ssgnificantly affected by the
markup We interpret this result as an increasing scope for price discrimindiiigher markup
allowsthe canpetitorsto extend discrimination (and offer more contraat)l at the sae time undercut the
standard cuatract price.

As the incumbents use twaart tariffs it possible to target tain customer groups with different
consumption levels, since a twpart tariff itself is an instrument for price discriminati®dhile the
coefficient for 2800 kWhis statistically not significant, we obrm our hypothesis for 1500 kWh
(oneperson householdYhe lower the markup the lowes thenumber of competitors. Ts, s¢
ting a lower standard price for thisistomeigroup the incumbent cgrevent market entrg.g. pe-
vent competitors from offering attractive contracts to this grdupe fact why this can happen is
caused by switching behavior of custontb depend on their totabnsumption. According to the
German Regulation Authorityustomers with high consumption are more likely to switchr the
suppliercompared with customers with lower consumpt{@undesnetagentur, 2010 The ra-
tionale is that th@bsolutesavingsincrease with consumptiomhereaghe absoluteswitching costs
arelikely to be nearly the samee., the relative switching costs are lower for big householas co
pared with small householdSherefore, the outcome of the theoretical model may apply as lower
price for standard contract prevenu st o mer s 6 atthe reverue driven effects are igos
tive, and at the same time the lower price prevarasket entryin this market segmeniEor some
competitors however, thdow consumptiongroup isnot profitable i.e. the expected profitfrom
market entryare negtive.

We observe the opposite scendino big houseblds with high consumption (4000Nh). In this
marketsegmenentry is still profitable for campetitors although the markup might llogv. Usually
incumbents offeadditionalcompetitive contracts for ct@mers who are willing to switch thesu
plier. These aréow priced contracts thdtave highcrospr i ce ef fects wilh h ¢ omj

2" As the large number of highly significant coefficients might be caused by potential evfiwhtion problems due to
the fact that our analysis is based on zip code lestonducted Haren tests for overidentificatiotbut the results
reject the hypothesis of overidentification for our dztia

28 We mainly compare our findings withetivesits of Salies and Waddanfrice (2004) and Salies (20pas these
papers are, to the best of our knowledge, most closely related to our models.
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contrast to the case above, where the low consumption customers remain with the standard contract,
the highconsunption customersre likely toactively participate in supplier switchinghis results

in price discrimination between active and passive market participatit® price difference d»

t ween fdAactiveodo and 0.praesebore the profitatlitysof manketrerstrydes a n r i s
pendsmainlyon t he i ncumbpniteceés cbhbmpmefati veed custo

Combining these findings with treggnificant results fodistribution charge coefficient brings us to

the following explanationFollowing the literature o entry barriers acessprices to an essential

facility, the distribution charges, couldbe used as an instrument toddose providers, as, ceteris

paribus, higher levels of distribution charges hinder a-toimgoriented engagemeoit providers in

a conpetitive market (see e.g. Laffont and Tira200). Thusthe increase adlistribution charges

is similar totheraise ofdownstream provider6 cost s (see e€e.,3983).Bhadeop an:
results show the importance of effective regulation reginmeparticular vertically integrated tie

work operators have an incentive to discriminate against compefitaus, egulation has to pr

vent artificial cost movements between downstream and upstreawo(ke Tough regulation is

also required in a priedor revenue) cap regulation regimtr strategic acess pricing in different

markets such ashousehold or business customénat aim at preventing market entry (Riec
mann,2000Q)For example, in markets with (expected) lower competitiomgittyy charge might be

lower than in markets which allow more competition and at same time are profitable for tihe incu
bent . Hi gher charges coul d pr evaeatt amdvarttagestheor r a
retail incumbent. In that case thetwork can een crosssubsidizethe low access charge in one

market with higher charges in other markets as long as rexvapuequiements are met.

Salies (2008gxtensively discussdhe effect of regional factors on prices. While he finds a signif
cant negative ékct of customer density in particular for smaller usage groups the impact of this
measure loses significanoethe case othigherenergy consumptiorsing distribution area per

total area we find a negative effect of the related coefficients both insta@dard contract price
and distribution charge equatiomgich corresponds to the results in the UK market and which
might be due to the fact that the installation and maintenance of a distribution grid is mare expe
sive in less covered regions. With aed to the total size of thdistribution area we find a positive
effect on distribution costgarticularlyfor the contract ections since the transmission costs also
increase with the total grid length. Concernihgshare of underground cable we find a signif-

cant negtive coefficient which in our opinion is mainly driven by lower maintenance costs and a
lower impact of atmospheric conditions on underground circuits. We also observe a negative impact
of thenumber of meter points. As already metionedabove, with a higher number wfeter points
voltage fluctuations on the total distribution grid might be redwetithus leadlo lower distrilu-

tion costs.

The share of apartment buildings in a particular region consists of a cost and a demand@omp
nent. First, scale effects with regard to energy provision might exist as households in apartment
buildings canbe served by one common distribution cable. Additionally, apartment buildings are
mainly constructed in more densely populated arBas.l i e s &cald efdértOaByymeris thus
alsosupportedby our estimations Secondasthe income of households living in apartment ¢huil

ings is probably lower than the income of households living in siiaghely houseslectricity prc-

es are of more relevance foetie customemghat raises lowprice offers in these regions
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Additionally, we find thatthe higher the averagmirchasing power per householdhe lower the

number ofcompetitorsin the relevant region. Concernitige fluctuation rate a highly significant
positive impact on standambntract

Figure 4: Number of providers per zip code area

Figure 5: Number of contracts per zip code area
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