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Abstract

The purpose of this research is to evaluate thaatngf vertical unbundling on German electric
utilities. Our research mainly relies on in-deptterviews with sector-experts from the German
utilities. We will discuss both short-term changesl the long-term impact on competition in

the electricity market as well as the impact onsasd security of supply. Overall, we have
two main conclusions. First, the major step in tidundling process is from “lean legal

unbundling” to “fat legal unbundling”; additionateps beyond that are small, both in benefits
and in costs. Second, the benefits of unbundlirignms of increased competition do not come
for free: unbundling is costly and it is importdntbalance cost and benefits in the reform
process.

Keywords: electricity, unbundling, regulation, coatifion policy
JEL-classification:L43, L51, L94

1 The authors gratefully acknowledge the discussiditts sector experts from the utilities, includithg TSOs, in
Germany, who willingly shared their experience with
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1 Introduction

What are the experiences with TSO network unbugdiinGermany five years after th& 3
European Electricity Directive? In order to fa@tié competition in generation and retail, many
countries restructure their electricity industryugrtical unbundling of the incumbent utilities.
In Europe, far-reaching legal separation of gem@maand transmission is mandatory; some
countries have gone a step further and have impiesdewnership unbundling. The argument
is that this restructuring effort will lead to ancreased efficiency, and thereby lower the
electricity prices. However, unbundling changes tiperation of electric utility business,
management strategy as well as organizationaltateidn addition, the effects on competition,

short-term efficiency, investment and security @by are not well known.

In Germany, there are four major utilities. Owngusstructure of these four is mixed. Two are
predominantly in public ownership. The other twe @redominantly in private ownership.
These four major electric utilities had retainedical integration for many years, even though
they implemented legal separation of the transmmssystem operator (TSO). However, some
of them recently sold their TSO to third parties @dfectively implemented ownership
unbundling). The other utilities adopted a stridtem of legal unbundling in response to the
3 directive of the EU, transforming their transmissisystem operator to a so-called
Independent Transmission Operator (ITO). Understanthe causes and effects of their
decisions would be very useful for other countfedkowing a similar restructuring process.

However, detailed analysis of the German expergetwelate is rare.

The purpose of this research is to evaluate thaatngf vertical unbundling on German electric
utilities. We will discuss both short-term changesl the long-term impact on competition in

the electricity market as well as the impact onsasd security of supply. Overall, we have
two main conclusions. First, the major step in timbundling process is from “lean legal

unbundling” to “fat legal unbundling”; additionaeps beyond that are small, both in benefits
and in costs. Second, the benefits of unbundlirignms of increased competition do not come
for free: unbundling is costly and it is importaotbalance cost and benefits in the reform

process.

In our study of the experiences we focus on thiefohg five topics:
» Coordination and misaligned incentives

* Financing investment



» Cost effects
» Strategic effects on generation

* Productivity and financial results

This study is on electricity-TSOs only. The EU direes are equally valid for the gas-TSOs,
and so the main principles apply. However, in aexw the economics of unbundling in gas
and electricity differ too strongly to transfer tinsights of electricity directly to gas. Moreover,
this study focuses on transmission system oper@i&®). The situation for distribution system
operators (DSO) is comparable only to a limitedeektand significant differences remain.

Therefore, although occasionally we do refer to BSfe conclusions apply only to TSOs.

The main method of our research relies on intergiewth sector experts and literature review.
We held expert-interviews with German companie®th @SO and parent companies — from
Winter 2012 to Summer 2013. We make the followingcldimer. Whereas many of the
insights and claims made in this report rely onitiffermation from the interviews with the
companies, at no point we literally quote any ¢ tompanies. All statements are the sole
responsibility of the authors of this report and mmt necessarily represent the views of

individual companies or their representatives.

2 Unbundling in the 3rd energy directive: Europe and Germany

2.1 Key steps in the EU directives and their implementation in Germany

European energy sector follows now tffedrective of 2009, which was implemented by the
Member States in 2012In all, the measures concerning network unbundhage been
severely strengthened from thé' fo the & Directive, but stopped short of mandatory
ownership unbundling. The directives with the sgjosat rules on unbundling and their

implementation in Germany are summarized in figdresnd 2 below.

2 According to Article 49(1) of Directive 2009/72/E@ember States shall bring into force laws, raahs and
administrative provisions necessary to comply whiis Directive by 3 March 2011. However, in somenvber
States it is not transposed yet. For example, o2 2013 the Commission sent an additional reasbopinion
to Ireland urging it again to fully transpose tHedfricity Directive of the third energy packagecodrding to the
Commission, some Member States do not notify as@Etion the certification of a transmission systgparator

as laid down in Article 10(6) of Directive 2009/EZL.
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EU: First directive 1996/92/EC
» Unbundling: accounting
separation

*MNon discriminatory network
access

*Preveniion of cross-subsidies
*Transparency

EU: Second directive 2003/54/EC:

» Legal, functional and managerial
unbundling

*Legal unbundling
*Managerial unbundling
*Personnel split

*Independent decision rights for
network maintenance.

*Firewalls

Figure 1: Overview of the EU directives

Germany 1998:
*|mplementation in Germany
with minimum reguirements.
*MNegotiated TPA

*Mo regulation

> TPA problematic. See also

Competition Commission
(Bundeskartellamt, 2001).

Germany 2005:
=Regulator (BNetzA)
*Regulated TPA

*Unbundling rules following
minimum requirements

EU: Third Directive 2009/72/EG
» Option out of three:
1.0wnership unbundiing
2.Deep-1SO

J.Independent Transmission
Operator (ITO) (“third way")

Germany 2011:
s|Independent Transmission
Operator (ITO), as a legal
minimum requirement

*This is in essence a
continuation of the previous
madel, but with a tightening of
the already existing regulations
on legal unbundiling.

Figure 2: Overview of implementation of unbundlmtes in Germany

The P! Directive of 1998 set liberalisation into motion. The unbundling uggments were

relatively weak; the overall approach can be cdiéatounting separation” and comprises:

- Separate accounts for monopoly and commercial besés

- A ban on cross-subsidies

- Non-discrimination

- Third-party access (TPA).
At that moment, third-party access (TPA) could égutated (rTPA) or negotiated (nTPA).

Germany implemented the minimal requirements ha#rtedly. Indeed, only the minimum
requirements were implemented, Germany opted fgotieted TPA and did neither install a
sector-specific regulator, nor ex-ante network tagon. Instead, ex-post monitoring and
enforcing a level playing-field was left to the Cpatition Commission, backed-up by general
Competition Law. This was challenging, as repoltgthe Competition Commission (BKartA,
2001).

3 CEC, 1996, Directive 96/92/EC of the Europeani®amént and of the Council of 19 December 1996 canicg
common rules for the internal market in electric®fficial Journal L 027, 30/01/1997 P. 0020 — 0029
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The 29 Directive of 2003 introduced two main elements. Firstly, it enforcedulated TPA,
which includes a sector-specific energy regulatpigped with the necessary tools backed-up
by national law. Secondly, the enforcement of “legad functional unbundling”; this
strengthened the rules as compared to Hdirgctive.

This directive was important for Germany and ecddr the establishment of the
regulator “BNetzA” (=Bundesnetzagentyrstarting in 2005.The BNetzA enforced ex-ante
network regulation, regulated TPA and the impleragon of legal unbundling. As a sector-
specific regulator, backed-up by the Energy Act320@8e BNetzA was far more powerful and
effective than the Competition Commission. Ex-ahsaggregated network regulation (instead
of regulation of end-user prices) is importantwidens the margins for the commercial
businesses and thereby opens up the market for leytthird parties (cf. Brunekreeft, 2003,
ch. 6, or Brunekreeft, 2002).

The 39 Directive® followed the so-called Sector Inquiry 260The Inquiry concluded that the
developments in liberalisation in European energyrkats were unsatisfactory, and that
stronger policy reforms were called for. At thisrmidhe European Commission proposed (gas
and electricity) full ownership unbundling as tirsttbest option and the deep-ISO as a second-
best option. Eight member states, including Gernmaard/France insisted on th@ 8ption: the
ITO. Ultimately, a compromise with three optionfidaed

- Ownership unbundling

- Deep Independent System Operator (ISO)

- Independent Transmission Operator (ITO).
Essentially, ITO is a stronger form of legal anddtonal unbundling. It creates fully
independent and fully functional network companiegpping just short of ownership
unbundling. Legally, the German government opted tfee ITO model as the minimal
requirement. Yet, a process had been set into mo#itihough it was not legally required,
some of the vertically integrated utilities (VIL) Germany decided to sell the TSO. .We will

explore the reasoning of the companies to seleepkhe TSO in more detail below.

4 CEC, 2003, Directive 2003/54/EC, Directive 2003E38/concerning common rules for the internal maiket
electricity and repealing directive 96/92/EC, 266J2003. O.J. L176/37.

5 On 1 January 1998, Regulierungsbehorde fir Teleionikation und Post (RegTP) was established by
Telecommunications Act 1996, and on 13 May 200%ais renamed BNetzA and responsibilities were edgdn

to electricity and gas markets. On 1 January 2[®8esponsibility was expanded to railway market.

8 EU-Commission, 2009, ,DIRECTIVE 2009/72/EC OF THEJROPEAN PARLIAMENT AND OF THE
COUNCIL of 13 July 2009 concerning common rulestfa internal market in electricity and repealinigebtive
2003/54/EC”, 14.08.2009, Brussels.

7 EU-Commission, 2007, DG Competition report on ggesector inquiry (SEC(2006)1724, 10 January 2007).
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Legal and functional unbundling

In the Sector Inquiry 2007, the EU commission stébat legal and functional unbundling was

not sufficiently strong. But what exactly is legaid functional unbundling? Following the

minimal requirements in the"@directive, legal und functional unbundling compssthe

following steps:

Legal unbundling, which requires the network daparits to represent separate legal
entities. According to Article 10(1) of DirectiveD@3/54/EC, integrated undertaking
shall separate TSO at least in terms of its legiathf However, the Directive does not
require integrated undertaking to transfer th@insmission assets to other legal entities
(e.g. TSO). This will be picked up further below.

Operational unbundling, which secures the independperation of the network
company compared to the parent company,

Informational unbundling, which is the implementati of effective information
firewalls.

Accounting separation, which is the same as urdeftdirective.

Of particular importance is operational unbundliAghandbook by PWC (2012, ch. 4) goes

into extreme detail on how to do this (under Geritaan which reflects by and large minimal

implementation of the EU directives). Following tieectives on legal unbundling, the subset

operational unbundling requires five steps:

Separation of personnel; staff cannot be employelobh sides,

Ensuring professional (financial) independence tafff sof the network from the
commercial business,

Securing effective decisions-making power (day-#g-dnd strategic) of the network
operator,

Installation of a compliance program and compliaoieer,

Securing separate corporate identity of the netvemitk commercial business towards

the external parties.

Of these five steps, the third attracts attentioniwo important respects. First, effective

decision-making powers require that the networkrajpes have a minimum independent

equipment available. This concerns:

Material

Personnel



- Technical equipment

- Financial resources
In total, this setup aims to place the network afmrinto a situation as-if it were a company
on its own. These minimum equipment requirements absts from the parent to the network
company or require additional expense.

Second, under legal unbundling, independent decisiaking power concerning
network investment is restricted. Art. 10.3 of #i&Directive states: “This should not prevent
the existence of appropriate coordination mechamison ensure that the economic and
management supervision rights of the parent compargspect of return on assets, regulated
indirectly in accordance with Article 23(2), in@asidiary are protected. In particular, this shall
enable the parent company to approve the annuaidial plan, or any equivalent instrument,
of the transmission system operator and to setagjlohits on the levels of indebtedness of its
subsidiary.” This is an important limitation. Ultately, the board of the holding is responsible
for the financial results overall. The board netbave all information of all decisions that
significantly affect the financial situation of tfiems. Therefore, at board level the firewall
rules could be by-passed and investment decisi@ensdordinated. This restriction of
unbundling has been lifted to a large extent uriderITO-approach, giving the ITO more

strategic independent decision-making powers.

The requirements for minimum equipment for the mekncompany, as outlined above, have
been subject to debate. The debate in The Netlisrlaround DNO unbundling in 2004
illustrates this very well. The precise specifioatiof which tasks belong to the network and
which can belong to the parent company has not @émown (cf. PWC, 2012, ch. 3.3.1);
yet, it determines the severity of legal unbundimgl sets the difference between “legal-lean”
and “legal-fat” (cf. CPB, 2004, p. 35 ff.). Netwarkvith only little own equipment are called
“lean”, and networks with a lot of own equipmeng a@alled “fat”. CPB (2004, p. 36) cites a
report by the Dutch regulator, which sets out tbioWwing strategic tasks, for which the
network should be equipped and which cannot beoauted (at least not to the parent
company):

- Investment decisions regarding the extension aridterence of the network;

- Operational management (e.g., dispatch, negotmbarcontracts over the access to the

network, responsibility about information systems);
- Contracting of the parties that perform outsouraetivities;

- Financial policy (setting up the annual report8lifg, contact with clients);



- Supervision of the design of new and maintained/oes;

- Management of information systems.
Note in particular the independent responsibildy IT-systems, which reflects information
unbundling. As the detailed description in PWC @04uggests, this is an extensive measure

with far-reaching consequences.

I ndependent Transmission Operator (I TO)

What precisely is an ITO? Basically, the ITO apgioanerely” strengthens the rules of legal
and functional unbundling to create fully functib@m&O, as if they were a completely different
and independent firm. From an unbundling perspecthey only step left is to sell the shares,
which makes the decisive and only difference toawaership unbundling.

In the Sector Inquiry 2007 (p. 12) and in the caenta to the '8 Directive, the EU
commission argues that only ownership unbundlimgeféectively ensure a level playing field
and ensure incentives for the network investmehe Tmpact Assessment (2007, p. 32 ff.)
mentions three “fundamental problems” with legal eanctional unbundling of the"®
directive:

- The incentives to discriminate third parties remain

- Exchange of information (despite the firewallsyisl possible and cannot effectively

be controlled,

- The network investment problem remains.
Principally, this is correct. The more relevant sfian is the extent to which this is a problem.
Moreover, these fundamental points are not resabyethe ITO approach. The ITO was the
political compromise, as it became clear that margtaownership unbundling as the sole
option in the directive was too ambitious and fatmxstrong political opposition. It should be
stressed, however, that the ITO is a stronger foirmegal & functional unbundling, and not

something fundamentally different.

The ITO is fully independently functioning body. &8 directive lists inter alia the following
requirements:

» Complete human, technical, physical and finan@aburces

* ITO has to be organised as a legal entity

» Independent Corporate ldentity, neutral name, se@g@remises

» Prohibition of the use of company internal servigegably IT)

* Guarantee independence of investment decisions



» Supervision by a supervisory body, representingviue

* Independence of management

* Increased control and monitoring competences ofafelatory authorities
The first bullet point ensures complete equipmenbé independently functional. Note that
these are no longer formulated as quasi non-bindiagmal requirements; instead, full
equipment is prescribed. This in effect is a foimaion of the legal-fat approach explained
above.

The fifth bullet point deserves attention. As epéd above, legal and functional
unbundling retained the possibility that investmeetisions were coordinated at board level.
This coordination concerned general high-level streent decisions (like the annual budget).
The board was not allowed to participate in dagdy- decision-making. However, the
coordination at the board level also means, thactnflict of interest in network investment
decisions between the network operator and powantglis not fully resolved. The EU
commission stressed the problem that VIU have igaale incentives to invest in the network,
in particular, interconnectors. Under the ITO stuwe, the strategic control of the parent
company on network investment decisions has begheiuweakened. As the flipside of the
same coin, this also means that coordination @stments decisions (network and generators)
has suffered. We will discuss the investment issurore detail below. For now, it should be
noted, that the EU commission stresses that nagesgpansion of interconnector capacity
suffers from the lack of ownership unbundling. Aewt report by Roland Berger (2011) for
the EU commission explores the reasons for slowrdaohnector expansion: ownership

unbundling is not one of the8e.

How large are the steps?
Why is all this important? Figure 3 plots differestéps of unbundling with an increasing degree

of severity.

8 Instead, the regulatory environment (rate-of-retoin investment), access to finance and the NIMBdbiem
are identified as main hurdles.
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Severity of unbundling measures

low high
b
< = = v
VIU Accounting [ Legal and functional unbundling | Indepeqd@nt [ Dwners]_lip
separation Transmission unbundling
Operator (ITO)

E | 1
[ Legal | ~ | Legal
lean k= - fat

Figure 3: The unbundling steps in overview
Source: authors

We want to stress that the decisive step is mwaitlan “legal unbundling”; however, it is
ambiguous how legal unbundling exactly looks likénless specified by law, legal and
functional unbundling is a range from “legal-lean™legal fat”. Legal-lean is quite minimal
and is close to the weak requirements of tfteditective under accounting separation. In
contrast, legal-fat is a big step and is closénélTO-approach. As we see, the step from ITO
to ownership unbundling is also small. The sigaifiteffects, both in benefits and costs, take
place in the switch from legal-lean to legal-fapt firom legal fat to ITO or to ownership
unbundling. CPB (2004, p. 73) notes: “Thereforeewhomparing the (...) policy options, the
main cost of losing economies of scope arises inttloducing a proper task allocation when
moving from Legal-Lean to Legal-Fat. (...) Additiohyalownership unbundling adds only

small extra cost.”

2.2 Corporate decisions to unbundling: to sell or to keep?

On paper, the legal situation in Germany, as laigdrdin the Energy Act of 2005, implementing
the 39 Directive is the ITO-approach. The German govemnmpposed the proposal of
mandatory ownership unbundling and has not chattgsgosition since. Implementation of
the 39 Directive of 2009, due by 2011, has been finaliZBae ITO-approach is a minimal
requirement; both the deep-1SO and ownership urlimghgo further and are thus also allowed.
In practice, the picture in Germany is blurred: finer formerly integrated VIU (RWE, EnBW,
E.On and Vattenfall) each followed a different mand the result is a mixed picture. It is likely
that at the moment of writing (early 2014) the aiton is not steady state and further change
may come. For us, this is speculation and we |#agdor the future to tell.

After consolidation of the electricity and gastees with mergers and take-overs in the
1990s, the sector stabilized with four VIU for geaten and transmission: RWE, EnBW, E.On

and Vattenfall.
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RWE AG is a Germany-based electricity and gas caypdadiversifies its activities into seven

divisions: Germany, which consists of the Power éation and Sales and Distribution
Networks business areas; Netherlands/Belgium; @ettin; The Central Eastern and South
Eastern Europe; Renewables; Upstream Gas andr@ilTeading/Gas Midstream. Under the
Netherlands/Belgium division it reports on whollysoed Essent, which provides gas,
electricity, heat and energy services. The Unitéalglom division represents RWE power;
The Central Eastern and South Eastern Europe alivisovers its subsidiaries in Poland,
Hungary, the Czech Republic, Turkey and Slovakie Renewables division comprises all of
the activities of RWE Innogy, which specializes afectricity and heat generation from
renewables. The Upstream Gas & Oil division produgas and oil through RWE Dea, which
was sold to a Russian investor in March 2014. Thading/Gas Midstream division

encompasses energy trading, gas midstream acj\watiel sales to German clients.

E.ON SE is a Germany-based provider of energyisoisitit manages the E.ON Group, which
consists of five global units and 12 regional uni@&obal units consist of Generation,
Renewables, Gas, Trading (which are also Comp&ugmess segments) and New Building
& Technology that comprises project managementeargineering related to construction of
power plants and the operation of existing plantsoss the Group, and research and
development projects for the E.ON Innovation Cent&eneration segment consists of the
Group's conventional (fossil and nuclear) genenatissets in Europe. Renewables segment
comprises the carbon-sourcing and renewables BsgEaeGas segment is responsible for gas
procurement, including its gas production, and gosject and product development in gas
storage, gas transport, liquefied natural gas awctinical asset support. Trading segment
comprises the trading activities on energy exchanpeJune 2013, it started venture capital

activities.

EnBW Energie Baden Wuerttemberg AG (EnBW) is a Garyrbased holding company of the
EnBW Group, operating in the energy sector. The @mtivities of EnBW are divided into
three business areas: Electricity, Gas, and EremngyEnvironmental Services. The Electricity
business area is divided into Electricity generatnd trading, and Electricity grid and sales
divisions. It generates electricity from nucleameo, hydropower, solar power, geothermal
energy and wind power, among others. The Gas as@@a consists of the midstream area,

including the import agreements and infrastructstesage, trading, as well as the downstream

12



area, including the distribution and sales. Ther§ynand Environmental Services business area
includes such areas as thermal and non-thermabsh§pwater and other energy related
services. The Company also has sales offices absidsaries in Germany and throughout

central and eastern Europe.

Vattenfall AB is a Sweden-based company activdhendnergy sector. Its main products are
electricity, heat and gas. In electricity and hettworks in all parts of the value chain:
generation, distribution and sales. It is also gedan energy trading and lignite mining. Its
business is divided into three segments, Generdiimtribution and Sales, and Renewables.
Vattenfall AB produces different types of energycls as biomass, coal power, hydro power,
natural gas, nuclear power and wind power. Its cosekets are Sweden, Germany and
Netherlands, as well as France, the United KingdD@nmark, Belgium, and Poland. It
operates a number of subsidiaries in Sweden, Déqggiand, Germany, the Netherlands and
the United Kingdom. As of December 31, 2011, then@any was wholly owned by the
Swedish state.

It is important to note that they are very diffdranownership structure. As mentioned above,
Vattenfall is a company owned by the Swedish stateddition, EnBW is a company whose
94% shares are owned by the state government @rB@adirttemberg as of February 2014. In
contrast, the percentages of floating shares &e&@&l 75% for E.ON and RWE, respectively.
Such differences in ownership structure may infagetine stability of financial performance of

those companies.

Figure 4 plots the current situation in overview:

13



Legal Unbundling Ownership Unbundling

EnBW

E.On Vattenfall

Generation Generation Generation

Corporaté

Ownership:

100% Sell Off

25.1%

ITO TSO

(TransnetBW)

(Amprion)

(TenneT)

Ownership: i

Figure 4: the four companies in overview.

* E.On sold its TSO (then called Transpower) to tlethErlands-based TSO TenneT,
which is owned by the Dutch state.

» Vattenfall sold its TSO to a consortium consistirighe Belgium-based TSO Elia and
financial investors from Australia. The independ€&80 is now called “50 Hertz”.

* RWE has partly sold its TSO Amprion, but still held decisive minority share of
25.1%; the other owner is a consortium of predomtigaGerman financial institutions.
Because of the minority ownership Amprion qualiféssan ITO of RWE.

 EnBW decided not to sell its TSO, now called TratBhV, and retains a 100%
ownership. TransnetBW is a genuine ITO.

Figure 5 shows the control areas of the four TS0OSa@rmany. Note in particular the position
of TenneT, which ranges from the south-east upntiveh-west and borders of the German
north-sea coast. This means that TenneT is priyna@dponsible for the HV offshore lines to
the offshore wind parks to be built in the NortraSand much of the onshore transmission
network expansion in north-south direction are dls® responsibility of TenneT. We will

discuss this in more detail further below.
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50 Hertz

Amprion

E
Bayreuth

TenneT

—-> 1
TransnetBW 3

Figure 5: the four TSOs in Germany.

We will now discuss the strategies to sell or kepTSOs.

E.On sold its transmission network “voluntarily’h&@ sale to TenneT was concluded in
February 2010, after considerable difficulty todfia buyer. TenneT is the state-owned TSO in
The Netherlands; with the E.On network, TenneTistheross-border expansion.

Why did E.On sell the TSO “voluntarily”? In fagt,was not voluntary. As mentioned
above, the EU commission did not succeed to puksugroposal for mandatory ownership
unbundling. Shortly before the conclusion of tffedective by European Parliament the EU
commission started an antitrust procedure agair@@h Eelying on illegal cartel agreements.
As the result of a negotiated settlement, the Ebthrassion agreed the drop the cartel
allegations, after E.On agreed to sell the elatyritSO and sell 5 GW of power plant (in
Germany).

The split of electricity-TSO was clearly not votary. Nevertheless, E.On might have
sold anyhow. It is felt that the ITO rules are iéintly strong such that there is no strategic

interaction or control between the TSO and themgarempany. In fact, in 2012, E.On sold its
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gas-TSO genuinely voluntarily to the financial ist@ Macquarie to raise equity and improve

credit rating.

Vattenfall sold its TSO genuinely voluntarily in k& 2010, only one month later than E.On.
The decision to sell was made as early as 2008jsHiefore the'8Directive was concluded.

It was sold to a financial consortium combining tBelgium TSO Elia, and Australian
infrastructure fund “Industry Funds Management (JFMand was renamed “50Hertz
Transmission”. Notably, both new owners are prilyatevned. Yet, while Elia has a genuine
electricity related interest, IFM only has a finednterest. As a pension fund, it invests funds
for a long-term, relatively secure rate-of-retuiMhether the rate of return is high enough is for
IFM to decide; apparently, it is.

Why did Vattenfall decide to sell the TSO? Threasons contribute to the explanation.
Firstly, the Swedish owner Vattenfall had a diffégreorporate culture and different views on
market design and market governance than the dbnkedd views in Germany. In Sweden
the commercial parts of the electricity sector (¢iatall AB) and the TSO (Svenske Kraftnet)
are separated. However, both companies are fudlie-stwned, and therefore not strictly
speaking ownership unbundled. Nevertheless, owipensitbbundling as a governance structure
was not controversial policy in Sweden. Secondty,2007 and 2008, Vattenfall Europe
Transmission (the German TSO of Vattenfall) wasiaty lossmaking (€-92m in 2008 and €-
167m in 2007Y and presumably thus, selling was a business aas@ctease overall
profitability and increase credit rating of the quany. More formally, in 2008, the profit-
transfer-contract between VE Transmission and Yi&dteEurope was cancelled, meaning that
the TSO had to cover its own losses as from 2009amh As mentioned above, similar
reasoning seems to have inspired E.On to selldbef&O. Thirdly, and somewhat remarkably,
the Wikipedia entry on Vattenfall explicitly menti® a background in competition policy
(http://de.wikipedia.org/wiki/Vattenfall_Europe).his is somewhat paradox as mandatory
ownership unbundling is not prescribed by tffeCArective. Vattenfall was very early in its
ambitions to sell and may have anticipated othersdll as well; it may be recalled that
Vattenfall decided to sell in 2008. This strateggywd have given a head-start in a possibly
“race for the best price”. Something similar hapgem New Zealand in the 1990s, when the
distributors sold the retail departments. Thesesvgetd very quickly (for more detail, see e.g.
Brunekreeft, 2003, p. 192).

9 See the annual accounting report 2008 of Vatteffatope Transmission GmbH (,Jahresabschluss zum
Geschaftsjahr vom 01.01.2008 bis zum 31.12.2008").
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RWE sold a significant part of its TSO Amprion. fkte moment, RWE holds a decisive
minority share of 25.1%, with no plans to sell dagther. The buyers of the shares were
primarily financial investors from Germany (a cortaon led by Commerzbank).

What are the reasons for this mixed strategy2l¥ir@nd importantly, under the ITO,
the TSO is a mere financial asset for the parenmtpamy, raising straightforward risk-return
considerations. Importantly, the revenues of thtevokk are regulated and are only a moderate
profit-centre. Secondly, as the other VIU, RWE adlws currently under severe financial
stress. Selling the TSO would raise additional funthirdly, under the ITO, there is no
strategic control left. The strategic interacti@ivireen TSO and parent company is low. In fact,
as explained above, the restrictions under ITOsakere such that the parent company takes
the risk while not having control. We may conclublat the ITO-approach (as a far-reaching
form of legal & functional unbundling) actually w and the strategic interaction is gone.

Interestingly, RWE sold 74.9% shares of Ampriapstise. The new, purely financial
shareholders had no experience with transmissistesyoperation and first wanted to include
the experience of RWE. In time, experience grew thiedfinancial institutions were ready to

accept more responsibility.

EnBW decided not to sell its TSO, TransnetBW, whsgchlso the current state of affairs. Why
is this? Firstly perhaps, for a couple of years,FEiBbm France was a major owner with
decision-making powers. Unlike Vattenfall from Swad France and EDF never supported
ownership unbundling. Towards the end of 2010, EDHK its EnBW shares to the Baden-
Wirttemberg state-government. EnBW is almost cotaplstate-owned, although at different
state-levels, and almost completely within the estBaden-Wiurttemberg. Secondly, the
“regional” state-owners in Baden-Wirttemberg did want to give up political control of the
TSO in Baden-Wiirttemberg. We stress the state-cterbecause the TSO control area by and
large overlaps with the state-borders. Thirdlylisglthe TSO would have raised funds, but as
the TSO is small compared to the overall companyoiild not contribute much. Moreover,
the state Baden-Wurttemberg is a rich state andtisnh urgent need of money. Fourthly, and
this is a new argument which did not apply in 200@ning a regulated network is good for
credit rating in times where commercial businesses difficulty. Momentarily, trading and
generation are in financial distrédsand the regulated network adds positively to therall

financial situation. This is different when generatand trading are highly profitable.

10 This will be discussed in more detail in section 4
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Whether EnBW will sell the TSO or not is difficuti tell. Currently, there are no signs
in this direction and we can only speculate. Howgesnilar to the other three major utilities,
EnBW severely suffers from the “energy transiti@amt is in a process of major restructuring

and re-orientation. Perhaps, views change in time.

3 Experiences with TSO unbundling in Germany

What are the experiences with the TSO unbundliegssin Germany so far? Below we present
an evaluation. The assessment relies on the ieteswvith the companies and on insights from
the literature. Because recent data are simplysafficiently available, we refrained from a
statistical analysis, and focussed on a qualitaivaysis instead. The analysis relies on five
main points:

* Loss of coordination

» Financial investment

» Corporate costs of unbundling

» Strategic interaction with generation

» Effects on productivity and financial situation
We stress that unbundling has to balance betwempetition and coordination. The merits of
competition have been discussed in extension avel tbeen in foreground of the discussion on
unbundling. In this study, we focus on the othelesiwhat are the experiences with the

downside of unbundling?

3.1 Coordination and misaligned incentives

As explained above, one of the main arguments ef EkJ commission for ownership
unbundling was the concern that VIU have insuffitiencentives to invest in network
expansion; this argument may be called “strategrestment withholding”. We will explore
this argument in more detail below. Importantlye targument focuses on cross-border
interconnectors, not so much on system-internaboit expansion. As explained above, the
rules of the ITO under8Directive further cut the power of the parent campto control the
investment by the TSO: the parent company can selyan annual investment budget, but
cannot determine how the budget is spent. As eiplatated in the ? Directive (see above),
under legal unbundling the power of the parent camydo coordinate investment in network

and power plant was stronger. This is genuine todfiefar-reaching unbundling may
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strengthen the incentives (if at all), but weakeogrdination between various activities in the
value-chain. With flawed coordination, the oversjistem will still function, but it will be
inefficient. In an in-depth study on the BritishiRgstem for the UK government, the so-called
McNulty-report (2011) makes two main conclusiorese(for discussion Brunekreeft, 2014): 1)
the UK railway system is significantly less effistehan comparable peers, 2) the main cause
of the inefficiency is far-reaching fragmentatidrtlee system leading to misaligned incentives.
The discussion on this trade-off raises two qoeastiWhat is the strategic withholding

argument? What is the cost of coordination? Weudis¢hese two questions below; we note,
however, that empirical evidence is not availalplé #hat it was not the aim of this study to do

an empirical analysis on this.

Strategic | nvestment Withholding

Strategic investment withholding captures the notiat vertically integrated utilities would
have inadequate incentives to invest in line capgmainly cross-border transmission lines).
The European Commission always stresses this argurbecause more interconnector
capacity is expected to increase cross-border ctitiopeand strengthen the internal European
market. The argument runs as follows: in order totgrt the position in generation, the
integrated TSO will have inadequate incentives wddbthe lines into its service area. In
contrast, an unbundled TSO does not have an inveetatiprotect a local generation monopoly
and will therefore invest more or faster in lines.

There are limits to this argument. If verticallytegrated utilities export their power,
they would actually have an interest to increase diapacity. Interconnector capacity can lead
to more imports or to more exports; if the intencector capacity is used predominantly for
more exports, we find that competition actuallyréases locally. This seems to be particularly
important for the German case. Due to excess dgpaad low wholesale prices induced by
large-scale RES, Germany has become a net expdf@neover, even if the strategic
investment withholding argument may hold in pritejpin practice other investment
limitations may be more important. In Germany asethmer countries, permitting and siting for
new lines is a major hurdle. Lastly, the argumenlyrhe more important in theory than in
practice. A recent study by Roland Berger (2011)tfe EU Commission examines in-depth
the reasons why cross-border expansion proceegveny slowly: vertical integration (or the
lack of unbundling) is not one of the reasons nugred by Roland Berger.
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Gugler, Rammerstorfer and Schmitt (2013) provigearel data study of policy reforms, which
relates unbundling to investment in the Europeaantgtity sector. In particular, they conclude
that ownership unbundling leads to less investmdatvever, the study does not distinguish

between generation and network investment.

Coordination

The steps in an electricity value chain are strpngterrelated and the actions need to be
coordinated to secure optimal operation and investmin the old world with closed
monopolies and vertically integrated utilities, odioation wasinternal within one and the
same firm. Liberalization, competition, unbundliagd the emergence of new players result in
fragmentation with a large set of decentralizedm@ctvith widely different incentives; these
need to be coordinatexkternallyby a market mechanism. To be sure, in many mathistss
completely normal and we trust that Adam Smithtsvisible hand” guides the decentralized
actions. However, does this actually work in piaE? How far are we with the design of market

mechanisms?

One of the more prominent coordination problemghéstiming and location of new power
plants and the effect on the network developmelnis lEsue was already raised by ENTSOE
in the Ten-Year-Network-Development-Plan (201038): “As a matter of fact, the most
important source of uncertainty came as the coresemuof the more complex coordination
between generation and transmission planning dtieetanbundling of the industry enacted in
1999”. There are two main problems. On the one hafahning and life duration of the
networks is far longer than for the power plantd Hre network planners must partly rely on
short-term, quite unreliable information from thanket. On the other hand, network planners
may try to guide the decisions by investor of poplants with contracts and side-payments.
Under German law this is possible but only in arieted sense. Basically, there is no locational
network pricing (unless in exceptional cases). émr@any, TSOs and power plant investors do
talk, and compensations are made, but only folecsen of exceptions. The general rule is
that the network facilitates new connections. FBSRthe rules are more restrictive and by and
large the rule is that the network must be upgraetithe cost socialized. Effectively, there
are no signals to RES investors reflecting thecédfen the network.

Similar difficulties occur short term: the transsion network in Germany is heavily
congested in north-south direction. This is mathky result of large-scale integration of RES:

wind is in the North and load is in the South. ler@any, there is no market-based congestion
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management system, which sets efficient signaietwork users. The predominant congestion
management system is redispatch. This functiodsteally, but is inefficient.

Overall, we have to expect that network developgnagih be inefficient. Theoretically,
we should expect incentives that the network vall'tmo” large. This expectation is confirmed
by theory-based simulation model by Grimm et aR1@®). We see four reasons for the
expectation that the incentives to invest in thtevoek in an unbundled setting may be too large.
First, and foremost, the network and therefore ndtwnvestment is the sole business case for
an unbundled TSO. Second, cost-based regulationgies investment as long as the regulated
rate of return is sufficiently high. In Germany, paper, the regulation of TSO-revenues is an
incentive-based revenue cap. After long discuseioithe detrimental effects of this type of
regulation on the investment incentives, the regulawas adjusted to facilitate network
investment. Third, as mentioned above, the net@i&ws generation. If generators choose
their locations with regard to the network, and tleéwvork simply adjusts, we must expect an
inefficiently large network. Fourth, without propeongestion management, network use is

suboptimal, meaning that expansion to relieve csinge will be suboptimal.

It is ambiguous how much strategic control the patempany has on the investment decisions
of the TSO under various unbundling regimes; ura@enership unbundling, clearly none.
Under legal unbundling, there will remain some niat¢ion which is precisely the concern of
the EU Commission. On the other hand, this wikhiesome coordination. In the current state
of affairs, the concern that the network may bectmoelarge may be largely academic. The
main current concern in practice is that networkamsion is too slow, and therefore any
incentives in the opposite direction would actuééyhelpful. We should note that we are not
aware of any empirical evidence about the magnitfdae costs of coordination. Lastly, we
should note that coordination costs are whole-gystests and are not felt by the companies

individually.
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The difficulties with network charging

In the old, pre-reform world with vertically inteaged utilities, coordination wasternal within

one and the same firm. The incentives of diffeastors within the company were aligned at
shareholder level. In the new world, enforced umthing results in fragmentation with a large
set of decentralized actors with widely differententives; these need to be coordinated
externallyby a market mechanism. What are the problems exqued so far?

We may face a regulation versus unbundling dilenifh&. network owner can leave a
commercial activity to a third party and internaligpill-overs with revenue sharing, unless
regulation prohibits this; or the network owner candlertake the commercial activity itself and
make the profit on the commercial side, unless ndbng prohibits this. A problem arises if
both strict regulation and strict unbundling applaken together this is a “regulation versus
unbundling” dilemma.

Optimal network charging is difficult to implemeintpractice. Network charging starts
to develop from a financing tool to a signallingvide. This is easier said than done. As
discussed in Brunekreeft (2014), implementatioprarctice runs into many problems, not the
least, due to regulation, competition policy andtjws.

The McNulty report (2011, p. 36) draws attention“am unhelpful degree of short-
termism”. Different actors will have different imésts. Even if we streamline information
exchange, we must expect strategic behaviour. @oml frameworks to align and enforce

incentives are complex.

To conclude, once again, we have to observe teat ts no free lunch. Unbundling balances
between competition and coordination. When we gygiain interactive value chain, we must
expect coordination problems to arise. Limits tdowmdling or even re-integration to some
extent may be one approach to resolve the dilemmather approach would be to promote
market mechanisms to take over the coordinatiok: tastwork pricing (including revenue
sharing models and contracting) should have higiripy.

3.2 Financing investments

The need for network investment is high: Germangdseca. ca. €27-42 billion for DNO
expansion (to 2030) (dena-VNS, 2012) and ca. €@rbfor TSO expansion (to 2022) (NEP,
2013) to facilitate the energy transition. The nensifor replacement of old assets are higher.
Europe overall needs ca. €104 billion for TSO espam (to 2022) and ca. €140 billion for
cross-border E-transmission (incl. offshore) alfundil 2020) (cf. Roland Berger, 2011).
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Roland Berger (2011, p. 55) notes that “Smaller 3 &atively new to the market due to recent
unbundling often lack the necessary financing ctifiab. They face the challenge of obtaining
the required volumes of debt and equity at favoerabnditions.” and at p. 56: “TSOs with a
long history of pure equity financing or which haeeently gone through unbundling processes
face challenges when it comes to defining a fimagpatrategy for obtaining in the required
financial means for planned investments.” In dlistreport by Roland Berger for the EU
commission studies challenges associated with nktwexpansion, focussing on
interconnectors and offshore networks. Of the emgiés, unbundling is one, albeit a modest

one.

What are the arguments on the relation betweenndiimg and financing capabilities?

The effect of unbundling on credit ratings givesiaed picture. As mentioned above,
Roland Berger points out that smaller unbundled 3 $@thout credit rating will have a
problem with debt financing.

Currently (since the last 2 years), generationrisky, loss-making business, at least in
Germany and immediate neighbours. This is the tieffect of large integration of RES.
Having a network provides solid cash-flow and rextudsks. The rate-of return may be low,
but it is safe and therefore good for credit ratlihgeneration is high-profit, high-risk business,
the combination with low-risk, low-return networkasnhinder access to capital. It is sometimes
said that the different risk-return profiles of thetwork vis-a-vis the commercial businesses
are a problem for investors, which seek one spegifofile rather than the combination.
Typically, hedge funds will be interested in thencoercial businesses, whereas pension funds
will be more interested in the network. On the otiends, we were told that in the customary
in the business to have corporate finance stratdgjyts and equity is acquired by the holding,
which subsequently provides the funds for the depamts. This, so the argument goes, is easier

for the investors.

Henriot (2013) suggests that there are three baais in which TSOs can finance capital
expenditure: raising debt, raising internal equatlyd raising external equity.

Unbundled TSOs may have difficulty raising equitiie regulated rate-of-return may
be adequate for remuneration of existing equity, dnes not allow building up of internal

equity. Moreover, unbundled TSO cannot ask parentpanies for equity. Especially facing
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large investment requirements, unbundled TSOshailke to go onto capital market for equity.
It may be recalled that E.On sold the gas-TSOigerequity.

The TSO may have difficulty raising debt as welboTmuch debt would negatively
affect the credit rating and debt would become nexgensive. Roland Berger (2011, p. 48)
argues that limitations of Basel Il and Il for comarcial banks further restrict the possibilities

for bank-loans, especially with long-term commiten

In part, network investments are considered riskg/;have to distinguish interconnectors and
offshore networks from normal onshore network itwvesnts. For offshore networks, costs and
technology are considered uncertain. In an unbancibatext, some of these uncertainties are
not internalized. Examples are:

» Liability in case of outages

» Timing of construction vis-a-vis wind parks

» Liability for the case where a planned wind parkKsaout and the line investment is

stranded.

Typically, these risks would be internalized if thaties where in the same firm. The loss of
one part is the gain of the other part. If they difeerent companies, gains and losses are no

longer internalized and we should expect detrimasitacts on incentives and actions.

Access to equity may be foremost an ownership jsssi@lso pointed out by Roland Berger
(2011, p. 49). State-ownership stands in the wagffeictive access to private equity. This is

also the TenneT experience, after which the Dutsletnment decided a part-privatization, to

allow TenneT to raise private equity for its offsb@rojects. 50Hertz has a 40% ownership by
the private financial institution IFM and seemstve no difficulty to get equity.

Yet another issue is “access to investors”. As aet, the unbundled TSO have difficulty
raising internal equity and have to go onto the keafor external equity. However, who
actually qualifies for providing external equity?aly large financial institutions already own
generation assets and would thus, strictly speakioigbe allowed to own transmission-assets.
This is a real issue and currently, the EU-comraiss making exemptions on a case-by-case
basis, loosening the restrictions on unbundlinghdBisen and Koch, 2012). Clearly, the

unbundling framework reached its limits.
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Overall, financing the necessary investments igsane, but unbundling is not the major
obstacle. There seems to be sufficient capitahenrharket. Unbundling is an issue and it
complicates the problem, but only to a limited extéMore important obstacles to efficient
network expansion are the regulatory regime andp#renitting issues (cf. Roland Berger,
2011). Henriot (2013) suggests that the financingtegies of TSO cannot substitute fully to
an increase in tariffs in order to achieve the wsiale of the investment programs required

under the European Commission’s Roadmap scenario.

3.3 Cost effects

What do we know about the cost of unbundling? Eirglirevidence is still thin, but some
insights exist nevertheless. We will discuss tHedew. Basically, we conclude that the costs
of the step from no unbundling to strong (“fat’y& unbundling are high, but the costs of fat
legal unbundling to ITO or to ownership unbundlarg low.

In the following we distinguish between whole-gyst costs and corporate costs.
Typically, the studies on whole-system costs refy exonometrics and/or benchmarking
techniques. Usually these are top-down studieggusiacro-data. Studies on corporate costs
are bottom-up management studies and rely on experivalues of different cost items.

System costs (which includes coordination costs):

Increasing system costs due to ownership unbundiiag be explained by coordination losses
that arise from technological interdependenciesvben the electricity supply stages. As
Joskow and Schmalensee (1983) argue, informatitovas may be handled more efficiently
within an integrated firm than between a (possiaige) number of separate firms. Given the
progress in IT systems, however, it seems thatjer concern is rather one of incentives. In
case of investments, for instance, separate gemeratould not take account of network
externalities caused by inefficient locational demis, for instance. Vertical unbundling
removes incentives for integrated network planmitich would take overall system costs into
account (see Baldick and Kahn, 1993; Nemoto an@d,&it04). The degree of synergy losses
by vertical separation depends on how efficientlgexentralized market mechanism can

replace firm internal coordinatidn.

11 For investment coordination, a market-based smius to implement locational pricing to send eéfitt long-

term investment signals to generators (see Brupéleeal., 2005).
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Most of the quantitative studies measuring systestscof ownership unbundling are based on
cost function estimations. The U.S. electricity kedrprovides excellent data for such studies
given its heterogeneous industry structure covetiiggfull range between fully integrated
suppliers and different types of ownership or openal unbundling. Several studies have
measured vertical scope economies, but only fewhei explicitly address transmission

unbundling*?

Meyer (2012b) estimates a joint cost function fo$ Uutilities that distinguishes between the
three supply stages generation, transmission, @&tdbdtion (supply). Results indicate the
existence of vertical economies of scope by showhag total cost do not only depend on the
separate output levels on each supply stage butsigreficantly affected by integrated
production across the supply stages. For transonissibundling Meyer (2012b) finds that total
costs may increase by around 5% compared to Veititegration. Meyer (2011) uses a
benchmarking approach to analyse cost differeneggden integrated and separate generators
and transmission companies. With 2% on averagesethiesults are somewhat smaller

compared to the costs function approach, but thikgaenfirm that unbundling comes at a cost.

Corporate costs

First and perhaps surprisingly, with few exceptjotise companies themselves hardly

mentioned cost effects. One TSO mentioned a ste@pdse of staff following the process

towards a fully functioning ITO; however, from assgm perspective, this may have been a
shift from the parent company to the TSO and thatsancost-increase for the system overall.
Moreover, a significant cost-effect is the duplicatof IT systems. As mentioned above, PWC
(2012) stressed this exact point, which seems tmbérmed in practice. It was also mentioned

that TSOs are small compared to the overall comparthis process the TSO loses bargaining
power in procurement: cost increase because os db scale effects. On the other hand,
specialization in procurement (“shopping aroundihgs costs down.

The debate on ownership unbundling of distributh@tworks in The Netherlands in 2004/5

provides very useful information on the estimatests because detailed studies were made.
Figure 6 shows the results of an in-depth bottgnmanagement study by management

consultants Deloitte (2005) on the cost-effectarddundling for the DNO in The Netherlands.

12 See Meyer (2012a) for an overview of empiricatlsa on different types of unbundling.
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One-off and permanent cost
Legal unbundiing versus ownership unbundling

One-off costs
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Figure 6: Estimated cost for unbundling of distrilomn networks in The Netherlands (Deloitte,
2005)

The figure shows “one-off costs” and “permanentr@murring) costs”; the former occur only
once as a results of the reform, whereas the latéepermanent synergy losses and occur each
year. Moreover, the cost figure distinguishes betwfat) legal unbundling and ownership
unbundling. Lastly, Deloitte estimated a low-cosersario and a high-cost scenario. One
conclusion stands out in particular: the step frammunbundling to (fat) legal unbundling (in
orange) is by far more important than the step fidat) legal unbundling to ownership
unbundling (in green). What are these costs? Ty dty Deloitte (2005, p. 27) goes into detalil
and suggests that IT seems to be the decisivatenostWe stress that information unbundling

is part of legal unbundling and is not unique taevship unbundling.

3.4 Strategic effects on generation

More competition in generation and wholesale markets been a primary aim of unbundling
policy reforms. The markets were characterizeddncentrated markets, relatively high prices
and profits and suspected market power. Things hananged recently: Currently, the
conventional generators are in major financialrdss and wholesale prices and load factor are
low. This results in margins which do not recowvelt €osts. Should we thus conclude that
unbundling was successful? The immediate answeo.idVe cannot conclude that because

large-scale RES drives these developments.
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There are no obvious direct effects of stronglleghundling on generation strategies.
It seems reasonable to state that the step froomhandling to (strong) legal unbundling, as
preconditions for TPA, did have very significanteets. But once the governance structure is
strong legal unbundling, additional steps will asta little. Non-discrimination had already
been secured under legal unbundling and other.rDlekyed network connection has long
been a source of discriminatory potential. The obsiargument is that the VIU has an incentive
to delay network connection of competitors. Thebpgm was solved by law in 2007
(KraftNAV). No formal complaints about delayed network camioas were reported since.
Wholesale markets (spot, OTC and financial) hawnliguid and have worked well for a long
time with the &' Directive not affecting this. It would be reasolealo claim that legal
unbundling, supported by other acts, like K@ftNAV and by institutions like a powerful,
independent regulator, already curbed discrimiyaitocentives. The EU commission may be
correct if it states that without ownership unbumgllthe incentives are still there, but
apparently the restrictions under strong legal wadbog can effectively curb strategic
interaction.

There may be indirect effects of unbundling onegation strategies though. As already
mentioned, unbundling can affect overall crediingand profitability and thus the options to
raise debt and equity. In the past, generationav@slatively) high-profit, high-risk business
compared to the network. For some investors, tlaig Inave been an awkward combination and
selling the network may have improved the ratindidgators. Currently, the commercial
businesses are doing very poorly. Owning a netwatk a secure steady revenue stream
actually improves credit ratings. A further indirexfect is that in a setting with ownership
unbundling, generation and transmission have stgralione strategic goals. It is unclear
however how this works out.

In the midst of financial difficulties in generaii business, there would be a radical shift
in generation business strategy in the future.prefrom Energy Post revealed the discussion
of a new strategy of RWE, one of the major Gernmamgy producers. According to the report,
RWE has decided to depart from its traditional bess model based on large-scale thermal
power production and to become an “enabler” inrdreewable energy sector. Although it is
not yet certain if this kind of radical change insimess strategy becomes mainstream, the
impact of unbundling on generation strategy maiynately depend on the success of such new

business model.

B “Exclusive report: RWE sheds old business moddiraes energy transitiol®nergy PostOctober 21, 2013.
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As mentioned above, the wholesale market in Gerraadythereby in neighbouring countries,
are under severe pressure. The large-scale in@myEtRES starts to burden the markets. The
effects run through two channels: 1) the merit-omeféects pushes conventional plant out of
the market and brings prices down, and 2) RES camtsthe market as additional capacity
and creates excess capacity, which in turn creates severe competitive pressure.

Figure 7 shows the generation shares of the higversus other firms and versus RES.

The steady decline of the position of the “big gl'evident.

Shares Generation (%TWh) in Germany
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Figure 7: Shares in generation (%TWh) in Germany.

As gets clear from figure 8 below, the cumulatiapacity (in GW) is still more or less the
same, but given new, independent capacity, the mkmi position declines. This is a
controversial issue. For example, the regulatord2W, 2012) tends to argue that RES is not
part of the market and should be excluded from etgokwer analysis. If doing so, CR4 still
looks rather high and following conventional wisdara would have to expect market power.
This is in sharp contrast to current developmentthe market though. We argue that market
power is determined to a large extent by the i@tatif total available capacity versus Idadf
available capacity is high compared to load, weeekptrong competitive pressure and reverse.

From this perspective, RES creates strong competitiessure.

¥ The reader may recognize the so-called “Residupply Index” approach.
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Figure 8: Generation capacity in Germany.
Note: load is approximately 80GW.

The difficulty of current conventional capacityilisistrated well by the following two figures.
First, figure 9 shows the indexed energy pricessarmany. These include, gas, coal and
electricity wholesale price. The figure indicatkattespecially gas prices have risen from 2009
to 2013 quite significantly, coal moderately whihe wholesale power price remained more or
less constant. Clearly thus, gas fuelled powertplaave faced decreasing margins.

Energy Prices in Germany

200%

150%

100%

50%

EUR / MWh (2007=100)

0%
2007 2008 2009 2010 2011 2012 2013
==\Wholesale Industry Energy Price ==Gas Spot Market Price (TTF)
Coal Import Price (BAFA)

Figure 9: Energy prices in Germany
Note: Indexed with 2007=100.

Second, figure 10 shows the load factors of ligriad coal and gas-fired power plant in
Germany, indexed at 2006. The rapid and signifidactine of the load factor of especially gas
is striking: gas suffers from large-scale integnatof RES. The load-factor of coal started to
decline as well, but is restoring lately. Figuredl®o shows that the load factor of lignite is
relatively stable and actually slightly increasiiagely. Lignite and coal compensate for the
nuclear phase-out. Moreover, due to low wholesa¥egp prices and low CO2 prices, Germany

has become net exporter, which is mainly lignit, lately also coal.
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Load-factors of German Power Plants (2006=100)
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Figure 10: Load-factors of power plants in Germany
Note: Indexed with 2006= 100.

To conclude, conventional capacity has a diffi¢iite because of large-scale integration of
RES. The merit-order effect and excess capacitpress wholesale power prices. Especially

gas-fuelled plant suffers from low margin and lmad-factors.

Why are capacity mechanisms discussed?
The recent discussion on market design is mainlyedrby generation adequacy: first, reserve
for large-scale intermittent RES and second, thenitial pressure on conventional power plant,
as explained above. The concern that energy markaysnot provide enough revenues to
ensure an optimal level of generation investmestiiecome known as the “missing-money
problem” (see Cramton and Stoft, 2006). In enengly-onarkets, generators are remunerated
only for electricity produced and sold to the mayrkehile there are no explicit payments for
capacity reserves needed to back-up exceptionplysapdemand situations. The rapid growth
in electricity supply from renewable energy sour(lRES) has further fuelled the discussion
for two reasons. First, RES supply is highly intetemt and therefore reinforces the need for
reliable and flexible back-up capacity to compeadat shortfalls in renewable generation.
Second, RES capacity is characterized by low matgiost. Hence, the higher the share of
RES capacity in the market, the more often arerteyg market prices determined by the low
energy bids from wind and solar power producerdss Taduces margins for conventional
generators, notably for reserves whose remuneragpends on price spikes during short
scarcity periods.

In case of Germany we observe that investment glansonventional generators are

abolished, and even existing plants are beingdbwh due to low margins. Although there is
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still excess capacity in the German electricity kerempirical studies show that the reserve
margin will decrease from 2016 onwards (see Bruesfkrand Meyer, 2013). This raises the
guestion of how times with low sun and wind powesduction will be compensated in the

future to avoid costly power interruptions. Theusmin may be a capacity mechanism, which
provides payments for available capacity (in additto energy-only payments) in order to

directly reward capacity reserves. Such systenms seavork well in several U.S. markets as

well as in some European markets. Several stuiBesss the pros and cons of different forms
of capacity mechanisms (see e.g. Brunekreeft gP@lL1). A question that still needs to be
analysed in more detail is which effects capacigchanisms have on neighbouring countries
within the European context. In other words, doacaty mechanisms favour or harm the idea

of an internal European energy market?

3.5 Productivity and financial results

This section reviews productivity and financialfoemance of the four big energy companies.
First we review labour productivity, followed byalysis of the major (consolidated) financial
ratio, ROA (Return of Assets) and an enterpriseiedlefore and after the liberalization from
2000 to 2012. Then we focus on the other performaattos/measures in recent five years.

Table 1, Figures 11 and 12 indicate trends of regeand a number of employees in terms of
the four companies from 2000 to 2012. There isgraeent trend that revenue increases during
the period for all companies, whereas the numbengiloyees decreases with the exception
of Vattenfall. It suggests that there has beenr@nease in labour productivity under the
progress of market liberalization, which is presérit Figure 13 below. More precisely, labour
productivity of RWE, EnBW and Vattenfall seems twé increased steadily. E.On is a special
case. Since a couple of years, E.On has follovgtchtegy of selling subsidiaries (among which
the gas- and power-TSO, but also the ordered $&8eGW generation assets). The company
needed to raise equity and reduce debt. In addgione 2010, focus away from the European
market towards emerging markets became the compajicy. This explains the rapid (but
temporary) increase in revenues and the steepatecof the number of employees.
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Table 1: Trends of revenue and number of employkefair big utilities in Germany

Company 2000 2005 2010 2012

Revenue
E.ON 71,344 51,616 105,346 142,938
EnBW 6,420 11,617 18,368 20,318
RWE 45,475 40,509 51,998 50,771
Vattenfall 3,578 13,758 23,680 19,508

# of Employees
E.ON 166,183 79,570 77,173 65,778
EnBW 33,940 17,764 18,912
RWE 152,132 85,928 70,856 70,208
Vattenfall 13,123 32,321 40,363
Mio. Euro —#E.ON RWE sold majority share of

RWE legally unbundled transmission division.

160,000 ——EnBW transmission division. = G W it
.ON and Vattenfall so
140 000 ——RWE transmission divisions.
! —e—Vattenfall

120,000 E.ON legally unbundled

transmission division.

100,000
Vattenfall legally unbundled
80,000 transmission division.
60,000

40,000

20,000 W
0 : :

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

Figure 11: Trend of revenue

Number
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140,000 ——RWE
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80,000
60,000
40,000
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o—o—0o— %
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Figure 12: Trend of number of employees
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Figure 13: Trend of labour productivity

Figure 14 describes a trend for return on assedARor the four companies. The trends of
RWE and E.ON show some up and down, but the degrédke ratio did not change
significantly over the period. That is, the degraesstable in the long run even after the market

liberalization.

Index -m-EON —EnBW —4—RWE -e-Vattenfall

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

Figure 14: Trend of ROA

In addition, Figure 15 describes a trend of entsgpralue of the companies. Note that the data

are not available for Vattenfall because the comgpaimwned by Swedish government. There
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was a peak increase toward 2007 and a decreasetlsercin the value of E.ON. The enterprise
value decreased over the period from approximd#ly75 million Euro in 2000 to 48,517
million Euro in 2012. It indicates the point madeyously. E.On has been following a strategy
to sell subsidiaries and other assets. Howeverpther two companies gradually increased
their enterprise values over the period. This maylresult of increased efficiency after the
liberalization, but the effect is not as largetasauld be expected from the trend of the labour
productivity that was presented above.

Mio. Euro
120,000 mEON
100,000 ——EnBW
80,000 —+—RWE
60,000
40,000
20,000

0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Year

Figure 15: Trend of Enterprise Value

Next we review recent financial performance ratieesdsures. First, figure 16 depicts a recent
trend of EBITDA-Margint® The EBITDA-Margin measures profitability of therapany that
accrued by the main business from 2008 to 2012. figwe shows that only Vattenfall
increased the EBITDA-Margin over the period, whiie other three German-based companies
resulted in the decrease in the margin. In padicit.ON largely decreased the margin by half
with approximately 6.5% point drop from 2008: E.Sold businesses which increased (one-
time) revenues, while EBITDA dropped. Although titker two companies, RWE and EnBW,
decreased it by approximately 4% point, the nurnnzes relatively modest compared to that of
E.ON.

5 To be precise: EBITDA-margin is “earnings beforgerest, taxes, depreciation and amortization” over
“revenues”.
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Figure 16: Recent Trend of EBITDA-Margin

Figure 17 describes the capital structure of theygamies measured by the ratio of total

liabilities to total assets. The higher the ratit® more company relies on debt for funding.

o
? -8-EON —FnBW —4+RWE -e-Vattenfall

90%
80%
70%
60%
50%
40%
2008 2009 2010 2011 2012
Year

Figure 17: Trend of ratio between total liabilitiesd total assets

From Figure 17, RWE highly relies on debt for thnding compared to the other three
companies, while E.ON is relatively low on the atVe can easily imagine that RWE faces
strong financial constraints by the debt and tdemand for fund was higher among the four

companies.
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Overall, EnBW is very stable in most of financiatios/measures, while the other companies,
particularly E.ON, are much more volatile. RWE @slmore on debt financing for investment.

Overall, generation has long been the cash-colwen$éctor. Wholesale prices have long been
reasonably high and conventional power plants wargely depreciated. It seems that
liberalization and unbundling did not have majortrideental effects on profitability.
Presumably, more intense competition was matchédpsductivity increases. During the last
2 years the picture changed: large-scale integraidRES does have a major impact. Higher
penetration of renewable generation into the wlabdegower market pushes fossil-fuel power
generation out of the market, consequently theitptofity of the fossil-fuel power plants
decrease in Germany and the other European casintiidortunately, consolidated data are
not yet available. A recent investors’ presentatignRWE (March 4, 2014) illustrates the
problem well. The picture may be representative tfeg other major utilities heavy in

conventional generation assets.

6 RWE develops towards an attractive stable downstream business profile with additional
focus on renewables and upside potential from conventional power generation

Operating result in € bn

Upstream i

Gas & Ol
¥ Renewables Pt

— 45-409e
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Figure 18: RWE’s mid-term outlook.
Source: RWE Investors’ Presentation; Mardh 2014.

Figure 18 indicates RWE’s midterm strategy. Stigkyn conventional generation is already
declining steeply and will almost completely vaniélso we see that RES will not compensate

for this. Instead, distribution and supply (notabbt transmission) will become core-business.
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As retail is relatively small in operating resuthe future core business is the distribution
network.

€ bn
3.5
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Mark-to-market (m-t-m)’
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iy,

1.5

1.0
OR m-t-m
before
efficiencies

0.5
0.0

2012 2013

w
Operating result (OR) Efficisiicies

2012-2016 Depreciation EBITDA

! Mark-to-market as of November 2013 at market prices of around €37/MWh for German base load forwards

Figure 19: Conventional power generation: a markatarket perspective
Source: RWE Investors’ Presentation; Mardh 2014,

Figure 19 shows that the operating results in 2@£8/ily dropped as compared to 2012. There
is no contribution to the capital costs. If nothicitanges in governmental energy policy, this
trend is likely to continue in the near future. Blétow RWE calculates with a base price of
€37/MWh.
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Profitability of RWE’s conven- Capacity measures
tional generation portfolio?

> Additional measures for ~2.3 GW decided
ORZ>
WACC c. > 50% —60% > Mothballing of Claus C (gas, 1,300 MW)

> Contract termination (hard coal, 1,025 MW)

> Measures for total capacity of ~6.6 GW

OR>0 c. > 60% — 70% > Regular assegsment of gconomlc situation of
entire generation portfolio

> Old hard coal and specific 300 MW lignite blocks
remain under evaluation

> Qutstanding contracted hard coal also under
FCF2>0 g c.> 70% — 80% review

! Rough profitability analysis for 2014 to 2016 in % of installed capacity of RWE's conventional generation portfalio (economic stake)
in Germany, UK and NL (average c. 41 GW) based on market parameters as of October 2013
2 OR = operating result; WACC = weighted average cost of capital pre tax; FCF = free cash flow = revenue — cash costs

Figure 20: RWE's generation assets under review.
Source: RWE Investors’ Presentation; Mardh 2014.

Lastly, figure 20 gives an indication of the prabtlity of the generation assets. Only half the
assets reach a rate of return above WACC. 30% mmtegach a positive operating result, and
20% does not reach of positive free cash flowdtter are being closed and/or mothballed. It

is safe to conclude that conventional generatid@ermany is having a hard time.

4 Conclusions

This report studies the experiences with TSO unliugdn Germany, five years after th&' 3
European Electricity Directive. The research repesdominantly on interviews with sector
experts, mainly form the German utilities. Addigdmformation stems from the literature. The
study makes two major conclusions. First, the majep in the unbundling process is from
“lean legal unbundling” to “fat legal unbundlingAdditional steps beyond that are small both
in benefits and in costs. Second, the benefitaibtindling in term of increased competition do
not come for free: unbundling is costly and itngortant to balance cost and benefits in the

reform process.

Section 2 of the report discusses in detail théerémwards unbundling in Europe from thé 1
EU Directive of 1996 to the8EU Directive of 2009 to now, and the implementatio
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Germany. We stress two major points. First, thedtep in the unbundling process is not full
ownership unbundling, but somewhere in the prooék=gal unbundling. Legal unbundling is
a grey area where details matter decisively. Taneré below depicts the situation.

Severity of unbundling measures

low high
.
€ = L 5
VIU Accounting I Lepal and functional unbundling | Indeper_ldqe_nt { Dwnership
separation Transmission I unbundling
Operator (ITO)

| |
[ Legal | _ + | Legal
| lean e £ fat

Figure 21: Overview of unbundling steps
Source: authors

If legal unbundling is very strict (“legal fat”)h¢ additional steps towards an ITO or FOU are
small both in terms of costs and benefits. As CEB{, p. 73) states nicely: “Therefore, when
comparing the (...) policy options, the main costlading economies of scope arises with
introducing a proper task allocation when movingnir Legal-Lean to Legal-Fat. (...)

Additionally, ownership unbundling adds only sneltra cost.”

The second key point follows immediately: the stgis of the companies whether to sell or
keep the TSO are very different. The German govemtrformally opted for the ITO approach
as a minimal requirement. Four formerly verticaliyegrated utilities had to fulfil the
requirements of the ITO approach, but were fregotbeyond this and sell the TSO if so desired
(voluntary ownership unbundling). Ownership unbimglis not mandatory. We discussed and
evaluated the strategies of the four VIUs, whioh eery different. Two are now ownership
unbundled (Vattenfall and E.On), a third only holl¢decisive) minority share in the TSO
(RWE), while the fourth (EnBW) still holds 100% sbaf the TSO and is a genuine ITO.

To assess the impact of unbundling, we make thewolg main conclusions:

* Unbundling balances between competition and coatdin. When we split up an
interactive value chain, we must expect coordimagwoblems to arise. Limits to
unbundling or even re-integration to some exteny i@ one approach to resolve the
dilemma. Another approach would be to promote ntarkechanisms to take over the
coordination task: network pricing (including reuensharing models and contracting)

should have high priority.
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* Investment requirements are currently huge. Fimanttie necessary investments is an
issue, but unbundling is not the major obstaclerg&lseems to be sufficient capital in
the market. Unbundling is an issue and it compéisaihe problem, but only to a limited
extent.

* The costs of unbundling (both system- and corperast) can be substantial and can
easily offset potential benefits. At least, it mportant to make a careful cost-benefit
analysis of the steps in the unbundling procesgotantly, the major costs are incurred
with the step from lean legal unbundling to fatdegnbundling. Additional costs as
well as additional benefits beyond that are snfde main important source of costs is
IT: implementing the firewall.

* Inthe value chain, generation suffers currentlgn&ation has long been the cash-cow
of the sector: wholesale prices have long beeroreddy high and conventional power
plants were largely depreciated. It seems thatditzation and unbundling did not have
major detrimental effects on profitability. Presibtya more intense competition was
matched with productivity increases. During the fagears the picture changed: large-
scale integration of RES does have a major imgdaaige-scale integration of RES
decreases the load-factor of conventional powentgland suppresses wholesale prices.
It is safe to say, that conventional generatiocB@mmany is currently having a hard time.
Interestingly, because of the bleak outlook forvamntional generation, the networks
have regained the companies’ interest. Only regetité companies focussed on high-
profit, high-risk generation and not on low-profay-risk networks. This is changing:

the networks generate cash flow and are good éalitcratings.

What are next steps in the debate in Europe afigenmany? We observe that the debate in
Brussels is intensifying on thdistribution network level. Large-scale integration of
decentralized RES at distribution level increasesoercial interests at DSO-level (the
“competition” aspect) and strengthens the needdordination of the network and the network
users, especially feed-in (the “coordination” agpdtappears though that the debate is moving
away from the rather one-dimensional choicha# muchunbundling would be good, towards

alternativemodels to achieve a better balance between cotopedind coordination.
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