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Capital Structure and Regulation: Does Ownership Matter?
Summary

We construct a comprehensive panel data of 96 publicly traded European utilities over
the period 1994-2005 in order to study the relationship between the capital structure of
regulated firms, regulated prices, and investments, and examine if and how this
interaction is affected by ownership structure. We show that firms in our sample
increase their leverage after becoming regulated by an independent regulatory agency,
but only if they are privately controlled. Moreover, we find that the leverage of these
firms has a positive and significant effect on regulated prices, but not vice versa, and it
also has a positive and significant effect on their investment levels. Our results are
consistent with the theory that privately-controlled firms use leverage strategically to
shield themselves against regulatory opportunism.
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1. Introduction

Ten years after the beginning of privatization amstitutional reforms in network industries in
Europe, regulated utilities have substantially @ased their financial leverage. Casual
observation suggests that this trend is widespagaolss European countries and across sectors.
For example, Telefonica de Espana, the Spanishmhbent telecom operator, increased its
leverage after its privatization in 1997 from 3680688% in 2005; Autostrade per I'ltalia, the
largest freight road operator in Italy, increasesl leverage from 32% in 1999, when it was
completely privatised, to 88% in 2003; National dGroup Plc, the U.K. energy transport
operator, increased its leverage from 30% in 1899729 in 2005; and Anglian Water Plc, the
largest water company in England and Wales, raitsetbverage from 7% in 1997 to 49% in
2005. A joint study of the U.K. Department of Traaed Industry (DTI) and the HM Treasury
(DTI-HM, 2004) has expressed a concern about tlastidor debt” or “flight of equity” within
the U.K. utilities sector from the mid-late 199@i3d argued that such high leverage “could imply
greater risks of financial distress, transferrirstf to consumers and taxpayers and threatening the
future financeability of investment requirement®T(-HM, 2004, p. 6):

The high leverage of privately-owned regulateditigg8 is a well-known and well-
documented phenomenon in the U.S., where larg#iagilwere always privately owned and
subject to rate regulation by state and by fedemlilatory commissions since the 1910Isis
therefore interesting to observe a similar trenchétwork industries in Europe. The European
context though differs from that in the U.S. inl@ast three important respects. First, private
ownership and control of utilities is still the extion rather than the rule; indeed, despite the
privatization wave, many European utilities ardl stontrolled by central or local governments
(see Bortolotti and Faccio, 2004). Second, the ekegf liberalization varies considerably across
countries, and in most sectors is still incompl&tard, not all European utilities are regulated by
independent regulatory agencies: in some sectgrdation is performed directly by ministries,
governmental committees, or local governments. Eetite typical institutional framework in
Europe is different from that in the U.S. and tihierence may have important implications for
regulated firms’ financial decisions, possibly degi@g on their ownership structure.

From a theoretical perspective, when regulatorsxaacommit to long-term regulated

price, they may have an incentive, once the finmigstments are sunk, to cut prices in order to

! For a related report, see Ofwat and Ofgem (2006).
2 See for example, Bowen, Daly and Huber (1982)dBsa Jarrell, and Kim (1984), Smith (1986), and-day,
Marx, and Smith (2003).



benefit consumers at the expense of the firm’s osvridigh leverage can shield regulated firms
against this type of regulatory opportunism becaegglators are typically concerned about the
stability of the industry they regulate and wiletefore be reluctant to cut prices because this wil
expose the firm to the risk of financial distreseq e.g., Spiegel and Spulber, 1994 and 1997, and
Spiegel, 1994 and 1998)}ence, debt financing can alleviate regulatoryaspmism and may
therefore encourage regulated firms to increase itneestment levels. This implies in turn that
the capital structure of regulated firms, regulgigdes, and investments are interrelated.

In this paper, we first document the capital stiuetof publicly traded regulated utilities
in the EU, and then explore its determinants. Givenlarge variation in the ownership structure
of EU regulated firms, we are particularly inteesktn finding out if and how the interaction
between capital structure, regulated prices, andstments, varies across different ownership
structures. To study this interaction, we have tronted a comprehensive panel data on 96
publicly traded EU utilities over the period 199@85. Our data covers practically all publicly
traded regulated utilities in the EU 15 countries & includes financial and accounting data as
well as data on the firms’ ownership structure, #mal regulatory framework under which they
operate.

There are some earlier empirical studies on théalagtructure of regulated firms, but
these studies have focused mainly on the U.S. Tagyal85) finds that electric utilities have
increased their debt to equity ratios after theoshiiction of rate regulation in various stateshia t
U.S. in the 1910’s. Dasgupta and Nanda (1993) shuchpss-section of U.S. electric utilities, and
find that firms operating in less pro-firm regulat@nvironments tend to have higher debt-equity
ratios. Klein, Phillips and Shiu (2002) study assection of U.S. property-liability insurers
subject to varying degree of price regulation deljpgg on the state/lines in which they operate
and find strong and robust evidence that the degfg®ice regulation and its stringency have
positive effects on the insurers’ leverage. Bulad 8anyal (2005) study a panel of U.S. investor-
owned electric utilities for the period 1990-200@d&ind that they reduced their debt to total
assets ratios in response to the heightened regulabhd competitive uncertainty created by the
deregulation process. Bulan and Sanyal (2006), aissimilar panel to show that after
deregulation, U.S. investor-owned electric utiitiespond to growth opportunities in a two-step
process: first, they accumulate financial slaclkamicipation of new growth opportunities, but

then, when the growth opportunities become morblejahey use debt finance to finance them.

% The effect of leverage on regulated prices was fifsntified by Taggart (1981), although his modeksl not
consider the strategic interaction between thelag¢ga firm and the regulator and does not exantiadrhplications
of the price-influence effect of leverage for tligidibrium choice of leverage.



Finally, Correia da Silva, Estache and Jarvela §208xamine the leverage of 121 regulated
utilities in 16 less developed countries over teeigu 1991-2002 and find that leverage varies
significantly across sectors, with the highest tage being observed in transportation and the
lowest in water supply. Moreover, they find thatdeage steadily increases over time while
investment levels fall.

To the best of our knowledge, our paper is thet figstematic study of the capital
structure of European utilities and the first tcaexne empirically the relationship between
capital structure, ownership structure, price ratjoh, and investments. The analysis of our panel

data reveals the following:

0] Utilities tend to increase their leverage followitige introduction of price regulation,
provided that they are privately controlled.

(i)  The leverage and prices of regulated utilitiespositively related, provided that they are
privately controlled. Granger causality tests réveat leverage affects price but not vice
versa.

(i)  An increase in the leverage of regulated utilities a significant positive effect on their
market value, provided that they are privately oated.

(iv)  Privately controlled regulated utilities tend tovéist less than state-controlled utilities,
after rate regulation is introduced. However, inrent levels of privately controlled
utilities are significantly positively affected dgverage, while the investment levels of

publicly controlled utilities are not.

These results hold even after controlling for savérm-specific characteristics and for key
features of the institutional context, such as mensity of market liberalization, investor
protection and macroeconomic conditions.

The rest of the paper is organized as follows. iSecR presents the theoretical
background and the empirical implications that est.t Section 3 provides a brief institutional
framework of the regulatory environment in the BAle describe our panel data in Section 4 and

presents our empirical results in Section 5. Catinlyiremarks are in Section 6.

2. Theoretical predictions

Regulators set the prices of regulated rates bijogtptaking into account, among other things,
the firm’s capital structure. In the U.S., this giee stems from the need to ensure regulated



firms a “fair rate of return” on their investmenighis fair rate of return depends on the firm’s
cost of capital, which in turn depends on the ferapital structuréUnder theRPI-X regulation,
which is widely used in the EU, regulators set @roaps that ensure that the regulated firm’s
revenue will cover its operating costs, deprecmtand infrastructure renewals charges, and will
provide the firm a return on its capital which wilduce it to enhance and maintain its network.
As in the U.S., the return on capital depends erfitm’s capital structura.

The fact that regulated prices are set on the ludidise firm’s capital structure suggests
that regulated firms can affect their prices byrappately choosing their capital structure. To
the extent that regulators can commit to use the’si weighted cost of capital as a basis for
computing the rate of return that the firm shoudaineon its capital, one would expect regulated
firms to prefer equity over debt because the cosquity is generally higher than the cost of
debt.

However, in a series of papers, Spiegel and Spk#94 and 1997) and Spiegel (1994
and 1996) show that if regulators cannot commd particular regulatory scheme, then regulated
firms will have an incentive to finance their intreents with debt. The idea is as follows: when
regulators cannot commit to long-term regulatedg®j they have an incentive to cut prices once
the firm’s investments are sunk in order to bereditsumers at the expense of the firm’s owners.
This opportunistic behavior in turn may induce dated firms to underinvest. However, if the
firm finances its investments with debt, then regmis, who are typically concerned about the
financial stability of the industry they regulawsill have an incentive to set higher regulated
prices than they would otherwise set in order toimize the risk that the firms will become
financially distressed. Hence, debt financing wilitigate regulatory opportunism and will
therefore boost the firm’s value and encourage invest. Regulators on their part, may allow
firms to become highly leveraged because this aldvem to implicitly commit not to behave
opportunistically. Since this commitment in turnoypides regulated firms with a stronger
incentive to invest, debt financing may end up fesacially desirable.

This theory yields the following testable hypothese

4 In an early decision from 1898myth v. Amegl898) 169 U.S. 466, the Supreme court of the deBided that
“what the company is entitled to ask is a fair retwpon the value of that which it employs for theblic
convenience.” In its landmark decisid®deral Power Comm. v. Hope Natural Gas (1®@44) 320 U.S. 591, the
Supreme court of the U.S., elaborated on the cdrafefair rate of return and stated that “the rettw the equity
owner should be commensurate with returns on invests in other enterprises having corresponditkg.fis

® See for example DTI-HM, (2004, p. 16).



Hypothesis 1:Regulated firms will increase their leverage onkeyt become regulated by an

independent regulatory authority.

Hypothesis 2:Leverage leads to higher regulated prices.

Hypothesis 3:Leverage boosts the firm’s market value.

Hypothesis 4:Leverage strengthens the firm’s incentive to invest

Hypotheses 1-4 however are based on the implistiraption that the regulated firm is
privately owned. But as we mentioned in the Intiithin, many European regulated utilities are
still state-controlled. Clearly, if the governmeartntrols the regulated firm, then it can benefit
consumers directly through the firm’s actions andginot need to rely on regulatory intervention
through opportunistic behavior to achieve this ofiye. Hence, Hypotheses 1-4 do not
necessarily hold in the case of state-controllesid? We believe that the fact our panel data
covers both privately-controlled and state-congabifirms allows us to better test the theory since
we can examine whether there is a significant difiee between privately-controlled and state-

controlled firms.

3. Requlatory environment

The evolution of network industries in the EU hasef remarkable. Following a big wave of
nationalization after WWII, network industries inufepe were largely characterized by vertical
integration, state monopoly, and public ownersimg@ eontrol. Under this regime, public utilities
in electricity, gas, water, telecommunications, drahsportation markets, were viewed as an
operational branch of the government and wereunstd to provide universal services at low
prices, to absorb unemployment, and to spur investim infrastructure. The government in turn
played the dual role of owner and “regulator,” dimdd tariffs, quality standards, and investment
levels. The result of this arrangement was ill-periing public monopolies and a high degree of
inefficiency (Meggison and Netter, 2001).

Starting from the mid 1980’s, however, the Europ&ommission has promoted a

gradual process of liberalization of the publiditiéis sector. The main goal of this process is to

® In a Technical Appendix, available at http://www.tc.il/~spiegel, we present a model that expjicitcounts for
partial ownership of the regulated firm by the stahd show that debt plays a smaller strategicwblken the state
has a larger stake in the firm.



improve the efficiency and service quality of EUlitkes and boost their investments. In
particular, the European Commission has enacteah#er of Directives aimed at setting up a
common regulatory framework for EU countries, whighurn were required to transpose these
directives into national legislation. However, th€ommission did not provide any
recommendation about the ownership structure diiesi in liberalized markets, leaving the
privatization decision completely in the hands afional governmentSAs a result, central and
local governments still remain major shareholdensiany utilities in the EU.

The extent of effective liberalization varies calesiably across member states and across
industries. In telecommunications, liberalizatiookied off in 1987 with the publication of the
Green Paper for the Development of the Common Maidketelecommunication services and
equipment. The Green Paper was followed by a seguehdirectives, starting from Directive
90/388 on “Competition in the markets for teleconmmations services,” which established the
institution of national independent regulatory auifies (IRA) in each member stdtdollowed
by a series of directives which defined the maimgiples for opening up the market for
competition, including the “Licensing” Directive A8, the “Interconnection” Directive 97/33,
and the “New voice telephony” Directive 98/10. Hawse the fundamental piece of EC
legislation regarding telecommunication marketsthe “Full Competition” Directive 96/19,
aiming at opening up the market for voice telephdmm January 1, 1998. This directive
provided the basic principles for market accesser@onnections rules, price controls, and
universal service obligatiors.

In the energy sector, the European Commission Bas bindertaking legislative actions
since 1988 to establish an internal energy markebbth electricity and natural gas within the
EU. The milestone legislation is Directive 96/92 fbe electricity, followed by Directive 98/30
for the gas market; these directives aimed at @idduintroducing competition in
generation/production and distribution, and at unabng the different segments in the energy
value chain. Importantly, these directives estaklisindependent national regulatory agenties.
Initially, these agencies were granted powers ttesdisputes among operators and were only

required to be independent from the regulated fir@ger time however, EC legislation has

" For a more comprehensive analysis of the privéitiagrocess in Europe, see Bortolotti and Siniscé2004).

8 Art. 7 Directive 90/388/EC and also preamble 1Di@ctive 96/19/CE.

° These Directives have subsequently undergone dasitias review in 2000-2002. After a first integaat with the

“Communications Review” document (issued in 1929yew regulatory framework was established withfthue

Directives 2002/19-22/EC (the Framework, the Autramion, the Access and the Universal Service Otitiga
Directive) aiming at introducing a more “ex posteoted” than “ex ante oriented” approach to mapgaicy. For

more details, see Buigues and Rey (2004).

19 Art. 20 Directive 96/92/EC and Art. 21 of Directi98/30/EC.



broadened the powers of regulatory agencies tonepass the responsibility of ensuring non-
discrimination, effective competition, and the e#nt functioning of the market, along with the
implementation of unbundling rulés.

Unlike in the telecommunications and energy secttre liberalization efforts in the
water and transportation sectors are still in eatiges. At present, privatization activity islstil
limited, and, with the exception of the U.K., primgulation is still carried out by ministries or
governmental committees, rather than by an IRAtH@ water supply industry, the “Water
framework” Directive 200/60 has made some stepsatdsy market opening by setting broad
principles for water management and water priciolicies. The directive has been transposed in
most European countries, although up to now, p@adbn in the water sector is still very
limited, with only 6 member states being involvadrivatization efforts.

To the best of our knowledge, the only relevanedive in the transportation sector is
Directive 96/67 on air transportation infrastruesir introducing freedom to airports in the
provision of ground handling services. The Européamon however is considering some
proposals to deal with other aspects of the tramafion sector such as the national systems of
tolls and user charges for infrastructiffeand the liberalization of market access to port
services: The lack of a suitable regulatory framework is euotedly responsible for the limited
scale of freight roads privatization, which is daefl to a handful of transactions in Italy, France,
and Portugal.

Table Al in the Appendix reports the timing of sposition of sectoral Directives in each
member state, the year in which an IRA was estaddisand the allocation of proceeds from
privatization over timé? In most member states, privatizations followed ithplementation of

EC directives regarding the adoption of regulafoaynework and establishing IRAs.
4. The data

We constructed our data as follows. Usitpridscope we identify publicly traded firms
operating in regulated sectors during the perio8412005 in the EU 15 countries. We define
regulated sectors to be those in which entry canditand prices are subject to regulatory

oversight either by the state or by an IRA. Thesg®s include electric and natural gas utilities,

1 Art. 23 Directive 2003/54 and Art. 25 Directive@&J55.

12COM (2003) 448.

13 COM (2004) 654.

“ The data refer only to the energy and telecom®sebecause in water supply and transports a comeguatory
framework is still under construction, no indepeamtdeegulatory agency was established and privatizgirocess
are extremly limited.



water supply companies, telecoms, freight roadscessionaires, and transport infrastructure
operators such as ports, airports authorities raihdhfrastructure. Excluded from the sample are
airlines, oil and refinery companies, and companieperating solely in wireless
telecommunications or in the generation of eletyribecause typically the prices of these
services are not regulated.

By applying these selection criteria, we end upghveih unbalanced panel of 96 publicly
traded utilities and transportation infrastructoperators (927 firm-year observations) in 14 EU
member statel. Table A2 in the Appendix lists the firms in oumgale. All in all, we have 44
firms that engage in electricity and gas distribafi13 water supply companies, 18 telecoms
(mainly vertically integrated operators), 9 freigloads concessionaires, and 12 transportation
infrastructure operators.

We are particularly interested in disentangling thkects of state versus private
ownership in the capital structure of regulatednér Hence, we collected data on the
government’s ultimate control rights (UCR) in firnms our sample using the sources listed in
Table A3 in the Appendi}® Since our sample often exhibits a complex webro§s-ownership
patterns among firms (one firm holds the sharemother firm, which in turn holds the shares of
a third firm and so on - see Figure 1 for an exa)nghe government may have both direct as
well as indirect control rights in firms. In ord&r measure the government’s UCR, we therefore
use the weakest link concept (see La Porta, Lope3Hadnes, and Shlifer (1999), Claessens,
Djankov, and Lang (2000), Faccio and Lang (2002)d #&ortolotti and Faccio (2004)).
According to this concept, the UCR of a given irteegthe government in our case) is simply
equal to the minimum ownership stake along a clied, the weakest link). In the case of
multiple chains, the UCR’s are summed up acrosshalins'’

Among the firms in our sample, 60% have been pdedtover the 1994-2005 period.
Overall, these firms were involved in 125 privatiaa transactions worth on aggregate €239

billion, which is almost a half of the EU15 totaliyatization revenues (those include proceeds

1> We did not find any listed regulated utility in Lembourg. The number of observations will vary acitwydo
data availability. For example, when we use maldetrageas a variable, the number of observations dropg®¥o
due to missing data in Worldscope. In the regressinalysis, sample size is further reduced duedtitianal
missing data in some control variables.

% In some cases, firms in our data have shares mithiple voting rights, although as of May 1998¢ksishares
were outlawed in Italy, Spain, the U.K., and Germa®rior to this, German firms could be authoritedssue shares
with multiple voting rights by state authoritiesafeio and Lang, 2002). Unfortunately, our data semirdo not
report the identity of the owners of these sharesleence we must treat them as ordinary shares. résult, our
data on governmemt’'s UCR may be biased downward.

" To illustrate, suppose that an investor has an oshifestake of 50% in firm A and 30% in firm B. firA in turn
has a 30% ownership stake in firm C, while firm &ta 10% ownership stake in firm C. Then, the itorssUCR
in firm C is equal to min (50,30) + min (30,10) 6.4
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from privatizations in other sectors, like bankiagd oil companies). Yet, the privatization
process is still incomplete: as of 2005, the UCRhaf state (including both central and local
governments, ministries, and various branches dfipwadministration) in the firms in our
sample are 27% on average, with 28% of the firmagostill under state control. Overall, the
average UCR of the government in the firms in camgle over the period 1994-2005 were
34.3%. In Table 1 we report the relevant ownersimg financial information for the largest 30
firms in our sample as of 2004-2005.

Table 2 provides data at the country and sectazlde\averaged over time. The table
reveals some cross-country differences. For instapadvatization appears to be particularly
advanced in Spain and in U.K., where the stateésage UCR are quite low, and companies are
under private control during most (or even all)cafr sample period. Likewise, privatization
seems to be advanced in the telecommunication®rseitt Denmark, Ireland, Italy, and the
Netherlands. On the other hand, in Finland, FraBezmany, Greece, and Sweden, governments

seem to be reluctant to relinquish their contr@raegulated firms.

4.1. Dependent variables

Leverage, regulated prices, and investment arentie dependent variables in our study. For the
theoretical predictions in Section 2, it is impaoittdor us to use a measure of leverage that
captures the risk of default. Therefore, we usebthak value of debt (both long- and short-term)
divided by the sum of the book value of debt aral rtrarket value of equity as our measure of
leverage (that is, we use “market leverag@ccounting and financial market data have been
collected fromWorldscope As Table 2 shows, telecoms and electric, gas, veauer utilities
appear to be more heavily leveraged on average ¢barpanies in the transportation sector.
Interestingly, French and Portuguese regulatedsfiare the most highly leveraged across all
sectors, while Italian and Portuguese telecoms appe be highly leveraged compared to
telecoms in other countries.

Unfortunately, we were unable to find reliable data regulated retail prices at the
individual firm level. Drawing from Eurostat and OGP sources (see Table A3 in the Appendix),
we therefore collected retail price indices forsakttors in our data set except for infrastructures
such as ports and docks and airports (the serpresded by these sectors are considered to be

intermediate rather than final services and weaoot find price indexes either in the OECD or

8 See Rajan and Zingales (1995) for a discussionltefnative leverage measures. Notice that a moeeige
definition of market leverage would also include tinarket value of debt. However, given that delitasalways
publicly traded, we were unable to find reliabléadr that item.
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Eurostat data or in national statistics). Givert thare is still limited competition in the utikts
sectors and given that there is little price disjar, we believe that these price indexes
appropriately reflect the prices of the regulateshd in our sample. The average annual growth
rates of these indices, reported in Table 2, retresl retail prices in telecommunications have
declined by an average of 3% annually over our $aupgxiod. A quite different picture emerges
in electric, gas, and water utilities, where refaices have increased by an average of 1%
annually, and to an even a larger extent in trariapon, where retail prices have increased by an
average of 3% annually.

Investment rate represents the change in the fiapital stock and includes new plants,
property and equipment, as well as new capital ga@udjuired through mergers, acquisitions or
divestitures. In the econometric analysis we useitivestment rate calculated as the ratio of
gross fixed investment to capital stock at theaepinent valu€’ At the sector level, investment
rates are higher in telecommunications (16% onageeover the sample period), than in the

energy and water sectors (13% on average) angptetation infrastructures (14% on average).

4.2. Privatization, Regulatory and Institutionalnables
We use the data on government's UCR described atidde3.1 to define @&rivate Control
dummy which takes the value 1 in every year in Whifee government’s UCR is below 50% and
takes the value 0 in all other years. This varidlhézefore reflects whether the firm is “privately-
controlled” or “state-controlled.” In some of ouraysis, we will use a more restrictive definition
of private controlPrivate Control_30 according to which a firm is privately controlledly if
the government’s UCR are less than 30% (inste&D ).

By construction, all firms in our sample are subjecsome form of regulation. However,
we are interested in studying the effect of regohatby an IRA on the firm’'s leverage and
investment, as opposed to public oversight by rries or some other branch of the public

¥ The accounting data frolvorldscopeonly include historic cost valuations of fixed eiss which usually bear little
relation to current replacement cost of long-lifieéd capital assets. Hence, we calculate the cept@nt cost of the
capital stock using the perpetual inventory formpia K1 = pKi(1-9(pu/py) + Puil, Wherep, is the country-
specific implicit price deflator for gross capifarmation in period t sourced by the OECK,is the fixed capital
stock in period, I is the investment flow in peridg anddis the depreciation rate (see for example, Blun&eind
and Meghir, 1992). To compute the depreciation rates use the Bureau of Economic Analysis estimates a
reported in “Rates of Depreciation, Service Livegclhing Balance Rates, and Hulten-Wykoff Categgriand
obtain the following depreciation rates: 4.4% foeryy, gas and water supply, 3% for freight roamscessionaires,
8% for telecommunications, and 4.5% for ports angbats. To obtain the starting values for the péupl inventory
formula, we assume that replacement cost valuatie@rs equal to historic cost valuations for thetfirear of data
available (usually 1994). In order to avoid lossobkervations, we chose not to eliminate firms ugoiag major
acquisitions and divestitures, and hence splifith@s time-series into “before” and “after” the ewt, and then keep
both sub units provided each sub unit has at thes¢ consecutive observations.
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administration. We therefore use the informatiotected by Gilardi (2002) to construct #RA
dummy variable which takes the value 1 in everyryeavhich the firm was formally subject to
regulation by an IRA, and takes the value O irotier years.

In order to capture the intensity of market libezation in specific states and sectors, we
use aliberalization Indexconstructed from the OECD International Regulatidaiabase
collected by Nicolettet al. (2001) and updated by Conway and Nicoletti (2008 index is an
average of several indicators which vary from ® tpower numbers indicate a greater degree of
openness) and reflects entry barrf@rthe state’s stake in firms that operate in thevaht sector,
the market share of the dominant player(s), angbtesence of price controls on retail prices and
specific guidelines for its implementation. We ehate the state ownership dimension from the
Liberalization Index, because we use explicit owhgr variable in our analysis, and recompute
the average over the remaining OECD indicatorsinAke original OECD index, high values of
the index are associated with low degrees of litzaigon.

Another cross-country institutional difference thad control for is the legal protection of
investors. To this end we use the “antidirectohts{)index developed initially by La Poré al.
(1998) and updated by Pagano and Volpin (2005) Trdex is equal to the sum of six dummy
variables, indicating if proxy by mail is allowedhares are not blocked before a shareholder
meeting, cumulative voting for directors is allowemppressed minorities are protected, the
percentage of share capital required to call araerdinary shareholder meeting is less than 10%,
and existing shareholders have preemptive rightewatequity offerings.

Firm level controls will be described below in tfedevant regressions in which they are

used.

5. Empirical results

Our main goal is to test Hypotheses 1-4 statecertiGn 2. In Section 5.1 we study the leverage
of firms in our sample and examine Hypothesis 1 #tates that regulated firms will increase
their leverage once they become regulated. In &ed&i2 we study the relationship between
leverage and regulated prices and test Hypothegdlsa® states that leverage leads to higher
regulated prices. In Section 5.3, we turn to Hypseitfi 3 and examine whether leverage boosts the

firm’s market value. Finally, in Section 5.4 we dyuthe effect of leverage on investment and

20 | ow values of the entry barriers indicators areveisged with competition in all segments of theevant sector
and with vertical separation between downstream wgstream firms, while high values are associatétl the
existence of a vertically integrated legal monopoly
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examine whether it strengthens the firm’s incentivanvest. In all cases, the hypotheses are
expected to hold in the case of privately-contbliems but not necessarily in the case of state-
controlled-firms.

In most of our analysis we will present random-et§eestimates. Under fixed effects
estimation, time invariant variables such as cguaind sector dummies cannot be estimated
because they are perfectly collinear with the fidummies. Although the random effects
estimates are more efficient than fixed effectsnedes, one must ensure that the individual
invariant component in the error term under thedoam effects model is not correlated with
regressors. To this end we use the Hausman (19@é8jfisation test to test for the consistency of
the random effects coefficients. Whenever the Haumstest suggests that the random effect
model is inappropriate, we turn to fixed effectireation (see e.g., Baltagi, 2001, or Arellano,
2003).

5.1. Leverage

We begin in Table 3 by dividing the 795 firm-yednservations we have for market leverage into
four groups, depending on whether firms are regdldty an IRA or not and whether they are
privately- or state-controlled. A simple comparisainthe mean leverage of firms (see Panel A)
reveals that firms in our sample are significamtigre leveraged when regulated by an IRA, and
this is true irrespective of whether firms are ptely- or state-controlled. Moreover, controlling

for the type of regulation which is place, privgtebntrolled firms appear to be more leveraged
than state-controlled firms, although the differem insignificant. Panel B of Table 3 examines
the robustness of this comparison to the definitiboontrol by expanding the definition of state-

control to include all firms in which the governnisnUCR are 30% or more (instead of 50%).

Although the mean leverage values remain simila,netice that under this more restrictive

definition of private control, the difference bewwveprivately- and state-controlled firms is now

statistically significant in the presence of an IR#th a p-value of 7%).

These preliminary results suggest that ownershigctstre may matter for the financial
decisions of regulated firms. To explore this issugher, we perform a thorough empirical
analysis of leverage. In particular, we are int&@sn finding out whether European utilities
increase their leverage when they become regulayedn IRA, and what effect, if any, their
ownership structure has on the interaction betveagital structure and rate regulation.

The results of our leverage regressions are shaowiable 4. Our key explanatory

variables here are tH®A dummy which is equal to 1 if an IRA is in placedais equal to O
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otherwise, and thBrivate Controldummy which is equal to 1 if the government’s U1 less
than 50%, and equal to O otherwise. Following thwiecal literature on the determinants of
capital structure we include firm-specific controlsWe therefore include in the regressions the
log of real total assets to control for firm sidee fixed assets to total assets ratio to contol f
asset tangibility, and the EBIT (earning beforeiiasts and taxes) to total assets ratio to control
for profitability and “efficiency” (more efficientirms are likely to make higher earnings with the
same asset$}.To control for the fact that debt may be preferifeshareholders’ interests are
weakly protected, we use thevestor Protectionndex defined in Section 4.2. Given that our
sample firms are incorporated in 14 European c@as@nd operate in 7 regulated sectors, we
also control for country and sector-specific eféelsy including the country-specifgrowth rate

of GDP to account for differences in macroeconomic coondg over time, the.iberalization
index to account for competitive conditions, andrke&a openness. Finally, to control for
unaccounted factors related to the regulatory enment we also include country, sector, and
year dummies.

In Table 4 we present random-effects estimates. thhke shows that firm size has a
positive effect on leverage, while tangibility apdofitability-efficiency both have a negative
effect. These results are common in the empiritadature on capital structuf& The negative
and significant coefficient on GDP growth suggekts firms tend to rely more heavily on equity
and internal funds when the macroeconomic conditioiprove.

More importantly for us, Column 1 of Table 4 shaWwat thelRA dummy is insignificant,
while thePrivate Control* IRAdummy is positive and significant across all speaiions. This

suggests that, consistent with Hypothesis 1, thredaction of an IRA has a significant positive

2L Conditional on data availability, we define oupkanatory variables following Titman and Wessels8@)9 Rajan
and Zingales (1995), and Fama and French (2002).

22 1deally, we would have also liked to control fowrmership concentration since it is plausible thah$ with
concentrated ownership will prefer to use more die@n firms with dispersed ownership because taitrolling
shareholders will be reluctant to dilute their ovamgp stakes by issuing equity. Moreover, managéfgms with
more dispersed ownership have a larger effect em flims’ decisions and may be reluctant to isdebt which
raises the risk of financial distress (in which ecabey may bear a personal disutility). Howevere da the
prevalence of cross-ownership, computing ownershipcentration for the firms in our data is a forabte task
since in general, individual shareholders hold lwitbct as well as indirect ownership stakes. Cdinguhe latter is
very hard (see e.g., Dorofeenkbal, 2005). In our case, this task is particularlychsince we have 11 years of data
(ownership structure has to be constructed yegehy).

% The positive effect of the log of total assets amgistent with the idea that size is an inversexprior the
probability of bankruptcy (see example, Rajan amyZies, 1995). The negative and significant caefficon the
ratio between fixed and total assets, our proxydagibility, is less common because tangible assah be used as
collateral and hence reduce the cost of debt. Hewewve also find that profitability, measured by EBb total
assets ratio, is significantly negative. Taken togethese results are viewed as consistent witlp#o&ing order
theory of capital structure in which a preferentiatler of financial sources — internal funds firdébt, and then
equity as a last resource - is postulated (seexample, Boottet al, 2001).



15

effect on the firm’s leverage, but only if the fins privately-controlled. Column 2 of Table 4
shows that the results remain virtually unchangéeémwe replace thrivate Controldummy
with the more restrictivédPrivate Control_30 according to which a firm is considered to be
privately controlled only if the government's UCRealess than 30% (instead of 50%). In
Column (3), we replace therivate Control dummy with Government UCRwhich is a
continuous variable that measures the governma#€® in the firm. Once again, we find
support for Hypothesis 1 since th@overnment UCRvariable is insignificant, while the
Government UCR*IRAvariable is negative and highly significant (atheg government UCR
means that the firm is “less private”).

In Column 4 we check the robustness of our resqyltscluding thelnvestor protection
and theLiberalizationindexes as additional sector- and country-specifitrols®* As before, the
Private Control*IRAdummy is positive and significant. The negatignsoninvestor protection
is consistent with the idea that debt is prefetoeequity financing when shareholder interests are
weakly protected, while the negative sign on Lhigeralization index suggests that regulated
firms increase their leverage when there is a ligkgrees of market openness.

Finally, one could claim that firms that were ptizad early were for some reason more
highly leveraged than other firms in our sample badce, the positive relation of leverage and
ownership that we discovered earlier is spuriouwschiieck whether this is the case, we excluded
from the data firms that were “privatised” duringrosample period. That is, we reran the
regressions on a sample that included only firnag tiere either state-controlled or privately-
controlled throughout the 1994-2005 period. Thellitssare reported in Column 5. We find that
the Private Control dummy becomes significantly negative while tRevate Control*IRA
becomes larger and more significant than befores&hesults confirm our previous results and
supports the idea that privately-controlled regdafirms increase their leverage significantly
after an IRA is established.

5.2. Leverage and regulated prices

Next, we consider Hypothesis 2 that states thahdrideverage induces regulators to raise
regulated prices and hence boosts the firm’s valoetest whether regulated firms choose their
leverage strategically in order to boost theirsatee apply the Granger (1969) and Sims (1972)

4 Note that since the OECD index from which we deru Liberalization indexis not available for transport
infrastructure and water utilities, we have feweservation for this regression.



16

causality test§®> These tests are used to examine whether leverageg&-causes regulated
prices as the theory predicts. One alternativeipitisg is that regulated price Granger-causes
leverage; this situation could arise if regulatca: make a long-term commitment to regulated
prices which in turn determines the firm’s reverfup to exogenous demand shocks). The firm
then adjusts its capital structure accordinglyittitd expected revenue stream. A third possibility
is that leverage does not cause prices nor viceayeather the two variables may be correlated
with a third variable that causes both of them.
We perform the Granger causality tests by estirgatthe following bivariate

autoregressive processes for sector- and coungegifsc retail price indices and leverage:

R,t = at—lFi),t—l ta., Fi),t-z + Igt—lLeV,t—l + /Bt—z LeV,t—z + Ztui Firmi + ZAtYeatr-l- Z W, Sectojr+
I t ] (1)
D> > pYearxSector+g,,
Pt

Ley, =0 Levy +3,LeV,, + ViuP + VP + D 4 Firm + > AYear+ ) @ Sector+
| t J (2)
> > pYearxSector+v,,
it

whereP;; is the regulated price of firmin periodt, Lev; is the leverage of firmn in periodt,
Yeat is a year dummygSectoy is an sector dummy equal to 1 if the firm is irctee | =
telecommunications, energy, or water (as mentiogedier, we do not have price indices for
infrastructures such as ports and docks and agp@itis a firm dummy, and is white noise.
We present fixed effects estimatésf, as the theory predicts, leverage Granger-capsees but
not vice versa, thefg., and3., are significant whilet., and y., are not, and moreover, an F-test
will indicate thatLev.; andLeV ., contribute significantly to the explanatory povaéregression
(1), while P;.1 andP; ., do not contribute significantly to the explanatggwer of equation (2).
Again, we expect these results to hold in the cég®ivate firms, but not necessarily in the case

of state-controlled firms.

% Edwards and Waverman (2006) and Gasmi, Noumba aodeRo Virto (2006) also use Granger causalitys teest
investigate simultaneity between interconnecte@sraind regulatory independence and between thetyqoél
political institutions and regulatory performanoespectively.

6 The Hausman test suggested that the fixed effedehveas more appropriate than the random effectieino
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The results are reported in Table 5. Table 5.1 shihat the lagged leverage terms are
individually and jointly significant, and overalbfie a positive effect on the regulated price. As a
result, we can reject the null hypothesis thatiage does not Granger-cause regulated prices.
This conclusion holds both for the full sample dfl Etilities (Column 1), a sub-sample of
privately-controlled firms (Column 2), and a sulmagde of firms that are regulated by an IRA
(Column 4). On the other hand, the null hypothearsnot be rejected for the sub-sample of state-
controlled firms (Column 3). Table 5.2 shows tha wannot reject the null hypothesis that
regulated prices do not Granger-cause leverage.

Taken together, the results in Table 5 are comgistéth the hypothesis that regulated
firms choose their leverage strategically in ortdeboost their rates, and inconsistent with the
idea that long-term commitments to regulated primggegulators induce firms to adjust their

capital structure to match their resulting expectaenue stream.

5.3. Market value equations
In this section we examine the effect of leverageh® market values of firms. The underlying
idea here is that leverage shields regulated faganst regulatory opportunism and hence boosts
their market valué’ To test this hypothesis, we estimate a regressiomhich the dependent
variable is the market-to-book value of the firraguity and the main explanatory variable is the
firm's leverage. As with Hypothesis 1, the positikgationship between the market-to-book
value of the firm’s equity and its leverage is eotpd to hold if the regulated firm is private, but
not necessarily if it is state-controlled and hencesubject to regulatory opportunism.

Apart from leverage we also include in the regmssihe log of real total assets, the
EBIT to total assets ratio, the Investor Protectiothex, and sector and country dummies. As
before, we account for ownership effects by usheftrivate Controldummy, which we include
separately as well as interacted wihverage

Table 6 shows that the coefficient baverageis negative and significaft,the Private
Control dummy is insignificant, and the coefficient baverage*Private Controis positive and

significant (at the 9% level). These results hol@re after including various controls. These

%" This idea is based on the realistic assumption réagilated firms in the EU, which have been onlyently
privatized, do not necessarily have an optimalteaptructure throughout our sample period. Othsgwan increase
in leverage will reflect the need to readjust thpital structure of the firm in response to somegexous shock.
This shock in turn may either have a positive eftetthe firm (e.g., a reduction in the cost of fio@l distress) or a
negative effect (e.g., the regulator become lessfipn). Hence, if we start with an optimal capitttucture, an
increased leverage will be associated with eith@gher or a lower market value.

8 The negative and significant correlation betweerketato book and leverage is quite common (see Rajan and
Zingales, 1995, and Boo#t al, 2001).
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results are consistent with Hypothesis 3 that gyerboosts the market values of firms that are

regulated by an IRA provided that these firms anegpely-controlled.

5.4. Leverage and Investment

We begin by presenting simple comparisons of trexame investment rates of our sample firms
in Table 7. Specifically, we divided the 674 firreay observations available on the investment
rate (i.e., the ratio between gross fixed investnflaw and the capital stock at replacement
value) into 4 groups, depending on whether theyegalated by an IRA or not and whether they
are privately- or state-controlled. We find thaivately-controlled firms have lower investment
rates when regulated by an IRA, and especially wlieruse the more restrictive definition of
private control (see Panel B in Table 7). This iigdis consistent with the presence of regulatory
opportunism which discourages investments by pelyatontrolled regulated firms.
Interestingly, state-controlled firms appear toifeesting more than privately-controlled firms.
We return to this point later.

Following these preliminary observations, we tuon econometric test, and estimate
investment equations in which the dependent vaiablthe investment rate and the main
explanatory variables are the lagdexveragen level and its change, tiiivate Controldummy
(or the continuou§&overnment UCRariable), and thE(RA dummy.

Our empirical model is similar to that used by Lyand Mayo (2005) to study the
behavior of U.S. electric utiliti€s.We regress thinvestment to Capital Stochtio on its lagged
value to account for adjustment effects, on twes laf) (real)Sales Growthwhich serves as a
proxy for an accelerator mechanism, loterest Ratewhich is a proxy for the cost of outside
funds, and on th&BIT to Total Assetatio to account for the return on assets and tifization
of assets (a higher EBIT/Asset implies that then futilizes its assets to a larger extent). Sinee th
value of EBIT/Asset at which assets are fully métl is likely to vary across sectors, we interact
the EBIT to Asset ratio with the sector dummies.cbatrol for institutional characteristics and
regulatory environment, we add thevestor Protectiorand theliberalizationindexes.

A main concern when regressing investment on |@eens that both variables are

endogenous. To address this endogeneity probleleasitto some extent, we lag all explanatory

29 More precisely, in Lyon and Mayo (2005) the dependariable is the level of gross investment flowyeart and
the Lagged Capital Stocks one of the explanatory variables. For otheenezices, see also Fazzari and Petersen
(1993) and Hubbard (1998) for a survey on the engliliterature on investment decisions of indivatifirms.
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variables one yedf. Fortunately, we can exploit our panel data to ritisicate between the
decisions of privately- and state-controlled uébt since Hypothesis 4 applies in the case of
privately-controlled firms, but not necessarilythre case of state-controlled firms. Hence, our
main test here amounts to investigate the diffexancthe relationship between investment and
leverage across ownership structutes.

The regression results are presented in Taffec®lumn 1 indicates that both thagged
and DifferencedLeverageterms are positive and significant, confirming tight relationship
between investment and leverage. Consistent withlieTd, thelRA variable is negative and
significant. Moreover, the coefficient on tReivate Controldummy is negative and significant
(at the 10% level) indicating that other thingsnigeeéqual, privately-controlled utilities investdes
than state-controlled utilities. Taken togetheresth findings are in line with the idea that
regulated firms underinvest because they fear atgyl opportunism, especially if they are
privately-controlled. Column 2 estimates the sanwdeh with the exception that tHerivate
Control dummy is replaced with the continud@svernment UCRhigher values of this variable
indicate that the firm is “less private”). The rksuon leverage are very similar, while the
Government UCRoefficient is positive, but only significant dtet 15% level. In Column 3 we
include sector and country-specific controls forrkea structure and financial institutions. Our
results show that theiberalizationindex has a negative, but insignificant, coeffiti&nUnlike
Column 4 in Table 4, thmvestor Protectiorvariable is insignificant. This suggests that stee
protection affects the way firms finance their istreents, but not the size of these investments.

Columns 4 and 5 investigate cross-ownership diffege by separating our sample into a
sub-sample of privately-controlled firms (Columnahd a sub-sample of state-controlled firms
(Column 5). The results show thatveragehas a positive significant effect on privately-
controlled firm, but not on state-controlled firmthus supporting the prediction of different

investment financing behavior across ownershipctires. In both columns, the change in

% |t should be noted however that if a firm plansreest int, then it may issue debt alreadytih, or even irt-2 or
t-3, so lagged values of leverage may also be, adt l;n part, endogenous and hence invalid instrisnen
Unfortunately, finding alternative truly exogenaaostruments is a major challenge.

31 This approach has been widely used to test theteft# capital market imperfections, in particulae impact of
asymmetric information, on investment decisionsdfvidual firms classified into separate groupsifidard, 1998).
32 We present fixed effects estimates because therhiau (1978) test indicate that a fixed-effects rhislenore
appropriate than a random effects model. By incgdhe EBIT/Asset ratio interacted with industry duiesnwe
attempt to control, at least in part, for unobsbleandustry effects. We also accounted for thesiilty that shocks
to investments will be serially correlated andraated a variant of the investment equations udiegQochrane-
Orcultt transformation. We do not report the resfitisn this alternative estimation procedure becaheg are very
similar to the results reported in Table 8 and beedhey led to a decreases in the number of alaitddservations.
% This finding is in line with Alesinat al. (2005) who show that entry liberalization and ptization (which are
associated with small values of the index) havestambthe investment activity in OECD countries i ldist decade.
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leverage, which captures the expected relationbkigveen investment and debt financing is
positive and significant (p-value = 0.000 for ptrdirms, and 0.08 for state-controlled firms).
Finally, the coefficient odRA is negative and significant for privately-conteall firms, but not
for state-controlled firms. This result is consmtevith the idea that private firms that are
regulated by an IRA underinvest.

In Column 6 we restrict our analysis to the pendten an IRA is in place (electricity,
natural gas, telecommunications, and, in the cageedUK only, water utilities}* In Columns 7
and 8 we separate the observations in Column 6argob-sample of privately-controlled firms
(Column 7) and a sub-sample of state-controllechdifColumn 8). The comparison between
Columns 7 and 8 confirms the evidence found in @olsi 4 and 5: lagged leverage and its
change have a positive and significant effect arestment when firms are privately-controlled,
but not when they are state-controlled firms.

Finally, we note that the interest rate, whichnisluded as a proxy for the cost of capital,
has a negative and significant effect on the imaest of privately-controlled firms, but has a
weak impact on the investment of state-controlledd. This suggests that state-controlled firm
may not invest efficiently or are driven by extdrr{possibly political) motives, so their
investment is independent of their cost of capitdpart from the interest rate, we find that the
EBIT to Total Asset ratio interacted with sectomduies, our proxy for utilization of assets, is
positive as expected and, for electric and gagiesi] also highly significant while the growth
of sales, is insignificant in most specifications.

In sum, our results show that private regulatethdirtend to invest “less” than state-
controlled utilities,but their investment is found to be more sensitiveh® level and change of
leverage. Combined with our evidence on leverdgerasults from investment equations suggest
that privately-controlled firms offset the negateféect of regulatory opportunism on investment
by using debt financing. As far as state controfieds are concerned, our results indicate clearly
that in regulated sectors they are more effectiam fprivate firms in boosting investment, even if
they do not resort to leverage. A possible explandor this result is that state controlled firms
do not need leverage as a commitment device bedheseare less exposed to regulatory
opportunism to begin with. Indeed, the large stakened by the government provides an
alternative instrument: politically appointed regoks will be wary to expropriate sunk

investments and to curb tariffs if dividends acctoghe State's budget. This view is consistent

% We do not have a sufficient number of observatamshe period before an IRA was established.
% Note that the default is represented by freighdratilities. The interaction with transport infrasttures was not
estimated due to perfect collinearity with eith@Alor control.
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with the previous empirical results which have shaat partly privatized firms are less risky
and more valuable than fully privatized firms (Bwotiti and Faccio, 2004). In this paper, we
observe the implications of this conjecture on ¢hgpital structure of regulated firms given that

state controlled firms will attract more easily tapto finance investment rather than debt.

6. Conclusion

Theoretical models suggest that if regulators camoeonmit ex ante to a particular regulatory
scheme, then the firms they regulate will haveraemtive to finance their investments with debt.
Indeed, following the large scale privatization astductural reforms in network industries in
Europe, it appears that European regulated firmve la@cumulated large amounts of debt. This
phenomenon, which has been described by the U.gaib®ment of Trade and Industry (DTI) and
the HM Treasury (DTI-HM, 2004) as the “dash for gébhas raised concerns among
policymakers about the financial stability of regpeld utilities and their ability to finance future
investments. The theory however suggests that @iebhcing allows regulated firms and
regulators to overcome, at least partly, the ragedainability to make long-term commitments
to prices, and hence shields firms against the dEkfuture price reductions once their
investments become sunk. The implication thenas debt financing boosts the market values of
regulated firms and strengthens their incentivaauest.

In this paper we construct a comprehensive panegtifally all publicly traded regulated
utilities in the EUL5 states and use it in ordere@mine the interaction between the capital
structure of regulated firms, regulated prices,kafvalues, and investments. Our analysis shows
that this interaction depends critically on twotéas: (i) the regulatory framework, i.e., whether
the firms are subject to regulation by an IRA of, mmd (ii) the ownership structure, i.e., whether
firms are privately- or state-controlled.

Specifically, we find that EU utilities tend to mase their leverage following the
introduction of an IRA but only if they are privitecontrolled. Moreover, the leverage of
privately-controlled regulated firms has a positfect on regulated prices, on the firms’ market
values, and on their investments. By contrast, waat find similar positive effects of leverage
in the case of state-controlled firms. These resuiovide strong support for the hypothesis that
privately-controlled regulated firms rely on debtaincing as a way to shield themselves against
opportunistic behavior on the part of independegutatory authorities. Moreover, these results

suggest that debt financing may have some desicrisequence since it benefits shareholders
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and boosts investments. Of course, given that fitedmicing also leads to higher regulated prices
and may also increase the likelihood of financistrdss, it is clear that more research, both
theoretically and empirically, is needed in ordedetermine if the “dash for debt” is a desirable
phenomenon and (at least in part) a solution egalatory opportunism problem, or whether it is
an unintended consequence of the privatizationirafsf in network industries and should be
discouraged. Yet, we believe that our paper makesngortant contribution to this debate by

providing a systematic study of the capital streetof EU regulated utilities and its effects.
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Figure 1 -- The evolution of the Government ControRights in Edison (ltaly)
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Table 1 — The Top 30 European Regulated Companiey Market Capitalization

Company Name Country IPO Year Market Market Government
Cap. Leverage Control
(US$bn) 2004-05 Rights

Panel A: Telecommunications
Telefonica de Espana SA Spain 1987 71.88 0.30 0.0000
Deutsche Telekom AG Germany 1996 69.74 0.18 0.5750
France Telecom France 1997 64.58 0.20 0.3245
Telecom ltalia SpA Italy 1997 56.04 0.35 0.0000
British Telecommunications PLC U.K. 1991 33.02 0.19 0.0000
Telia Sonera AB Sweden 2000 24.10 0.09 0.5904
Koninklijke KPN NV Netherlands 1994 21.32 0.16 0.0778
Koninklijke PTT NV Netherlands 1998 13.94 0.02 0.0960
TeleDanmark AS Denmark 1994 11.64 0.07 0.0000
Portugal Telecom SA Portugal 1995 11.27 0.83 0.1268
Panel B: Energy and Water Supply
Electricité de France France 2005 68.88 0.20 0.8730
E.ON Germany 1987 68.14 0.11 0.0486
Enel Italy 1999 48.29 0.09 0.3219
RWE Germany 1922 41.47 0.23 0.3100
Suez France 1987 39.10 0.35 0.1977
Vivendi France 2000 36.00 0.13 0.1238
British Gas PLC U.K. 1986 35.03 0.02 0.0000
Gaz de France France 2005 28.80 0.09 0.8010
National Grid Transo PLC U.K. 1995 28.67 0.18 0.0000
Iberdola Spain 1992 24.60 0.20 0.0200
Panel C: Airports, Ports and Docks, and Freight Roads

Abertis Spain 2003 14.36 0.13 0.0100
Autostrade SpA Italy 1999 13.69 0.04 0.0000
Autoroutes du Sud de la France (ASF) France 2002 13.65 0.09 0.0080
BAA PLC U.K. 1987 11.90 0.10 0.0000
SAPRR (Autoroutes Paris-Rhin-Rhone) France 2004 8.07 0.09 0.0000
EQ:EeF) (Autoroutes du Nord et de I'Est de France 2005 6.21 0.05 0.1500
Brisa Auto Estradas de Portugal Portugal 1997 5.04 0.47 0.0500
Fraport AG Germany 2001 4.83 0.05 0.5860
Associated British Ports Hidgs U.K. 1983 3.04 0.05 0.0000
Kobenhavns Lufthavne A/S Denmark 1994 2.33 0.04 0.3920
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Table 2 — Country and Sector Distribution of Regul#éed Firms, EU 15, 1994-2005

This table reports the mean values for the samptesfby country and sector over the 1994-2005 peltaidket Leveragés
total debt divided by the sum of total debt andrieket value of equityAnnual Price Changés the annual growth rate of
the corresponding sector price indinwestment Rates gross investment divided by the stock of capitaeplacement value.
Government Control Rightre the mean ultimate control rights held by theeSin regulated firmd.iberalization Indexs a
revised version of the OECD Overall Index of Regalatof Nicoletti et al. (2001) that does not incorporate the Public
Ownership Indicatornnvestor Protectioris the antidirectors rights index developed bydPagand Volpin (2005).

Country N. of Firms Market Annual Investment Government Liberalization Investor
Leverage Price Rate Control Index Protection
Change Rights
Panel A: Telecommunications
Austria 1 0.20 -0.03 0.10 0.50 1.64 2.75
Belgium 1 0.34 -0.01 0.12 0.61 3.43 2.00
Denmark 1 0.12 -0.02 0.19 0.17 2.00 2.00
Finland 1 0.16 0.01 0.19 0.52 0.85 3.00
France 1 0.28 -0.02 0.13 0.68 281 3.33
Germany 1 0.17 -0.03 0.10 0.75 2.81 2.67
Greece 1 0.10 -0.03 0.18 0.64 3.68 2.92
Ireland 1 0.27 -0.01 0.20 0.00 2.36 4.00
Italy 1 0.38 -0.02 0.21 0.18 3.23 3.58
Netherlands 2 0.12 -0.01 0.15 0.35 2.32 2.00
Portugal 1 0.44 -0.01 0.14 0.30 3.57 3.50
Spain 1 0.19 -0.01 0.14 0.04 3.16 4.00
Sweden 1 0.08 -0.02 0.18 0.77 1.60 3.00
UK 3 0.12 -0.02 0.19 0.13 1.11 5.00
Total 17 0.20 -0.02 0.16 0.35 2.40 3.29
Panel B: Energy and Water Supply

Austria 3 0.16 0.00 0.12 0.51 3.70 2.50
Belgium 2 0.10 -0.01 0.18 0.53 3.23 2.00
Denmark

Finland 1 0.23 0.01 0.19 0.81 1.39 3.00
France 5 0.32 0.01 0.12 0.60 4.65 3.36
Germany 4 0.22 0.01 0.17 0.35 2.94 2.67
Greece 3 0.14 0.03 0.21 0.75 3.45 3.00
Ireland

Italy 15 0.14 0.02 0.14 0.64 2.80 4.17
Netherlands

Portugal 1 0.39 0.03 0.06 0.64 3.14 3.50
Spain 6 0.25 0.00 0.11 0.12 2.32 4.00
Sweden

UK 17 0.17 0.02 0.12 0.00 0.65 5.00
Total 57 0.19 0.01 0.13 0.34 2.44 3.87

Panel C: Airports, Ports and Docks and Freight Roads

Austria 1 0.02 0.11 0.49 2.50
Belgium

Denmark 1 0.12 0.14 0.47 2.00
Finland

France 4 0.10 0.02 0.13 0.69 1.75 3.70
Germany 1 0.09 0.10 0.87 2.67
Greece 1 0.02 0.33 0.85 3.00
Ireland

Italy 6 0.11 0.03 0.15 0.37 5.77 3.98
Netherlands

Portugal 1 0.28 0.03 0.09 0.31 1.02 3.55
Spain 1 0.08 0.03 0.09 0.10 3.26 4.00
Sweden

UK 5 0.08 0.15 0.02 5.00

Total 21 0.10 0.03 0.14 0.34 3.53 3.88
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Table 3 — Mean Leverage by Ownership and Regulatiotypes

Market Leverages total debt divided by the sum of total debt ahd market value of equity. Firms are defined tésta
controlled” if the government’'s UCR exceed 50% @ak), or 30% (Panel B). (Standard errors are ireptesis).

Panel A: Average leverage 1994-2005 (50% control teshold)

IRA exists IRA does not exist Regulation Difference

N =490 N =305 p-value
Privately-Controlled 0.202 0.163 0.039

(0.010) (0.011) _ 001
N = 564 N = 359 N = 205 p="
State-Controlled 0.179 0.127 0.052

(0.013) (0.015) a 001
N =231 N =131 N = 100 p="
Ownership Difference 0.023 0.036
p-value p=0.173 p =0.05
N=795 N =490 N = 305

Panel B: Average leverage 1994-2005 (30% control thshold)
IRA exists IRA does not exist Regulation Difference

N =490 N =305 p-value
Privately-Controlled 0.208 0.166 0.042

(0.011) (0.017) —.O 018
N = 455 N = 299 N = 156 p=5
State-Controlled 0.179 0.137 0.042
(30%) (0.011) (0.012) —.O 010
N =340 N =191 N = 149 p=0.
Ownership Difference 0.029 0.029
p-value p =0.07 p=0.11

N= 795 N =490 N =305
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Table 4 — Leverage, Ownership and Regulation

The dependent variable is Leverage; it is definethaBable 3.IRA is a dummy equal to 1 if an independent reguiat
agency (IRA) is in place and is equal to O otheewRrivate Control is a dummy equal to 1 when tha fvas privately-
controlled (i.e., the government’s UCR are belowd@nd is equal to 0 otherwise. In Column 2, Pevaintrol_30 is equal
to 1 when the government’s UCR are below 30%. ltu@a 3, Government UCR is equal to the governmed€R in the
firm. Column 4 includes the Liberalization Indexrevised version of the OECD Index by Nicoledti al. (2001) and the
Investor Protection Index by Pagano and Volpin 80Column (5) reports the results for a subsarmplms that were not
privatised over our sample period, i.e., were eitate-controlled or privately-controlled through@ur sample period. All
regressions include year, sector and country dusirandom-effects estimates. Standard errors enfiagses are robust to
heteroschedasticity and to within group serial@ation. ***, ** * denote significance at the 1%% and 10%, respectively.

Market Leverage Q) (2) 3) 4) (5)
Log of real total assets 0.039*** 0.038*** 0.039*** 0.037*** 0.028**
(0.009) (0.010) (0.009) (0.011) (0.013)
Fixed-to-Total Assets -0.148*** -0.141%** -0.136** -0.127** -0.045
(0.056) (0.058) (0.055) (0.066) (0.088)
GDP Growth -0.033*** -0.032*** -0.034*** -0.041%** -0.042***
(0.008) (0.009) (0.009) (0.010) (0.013)
EBIT-to-Total Assets -0.293*** -0.299*** -0.295%** 0.252*** -0.321%**
(0.067) (0.068) (0.068) (0.076) (0.026)
IRA -0.054 -0.034 0.044* -0.099** -0.250%**
(0.035) (0.028) (0.025) (0.049) (0.057)
Liberalization Index - - - -0.014* -0.032***
- - - (0.009) (0.010)
Investor Protection - 0.048*** -0.019
(0.016) (0.026)
Private Control -0.019 - - -0.013 -0.148**
(0.027) - - (0.042) (0.065)
Private Control_30 - -0.010 - - -
- (0.026) - - -
Private Control*IRA 0.072** - - 0.085** 0.204***
(0.034) - - (0.043) (0.054)
Private - 0.058** - - -
Control_30*IRA
- (0.030) - - -
Government UCR - - 0.044 - -
- - (0.055) - -
Government UCR*IRA - - -0.160*** - -
- - (0.060) - -
R squared within 0.248 0.246 0.253 0.294 0.284
Wald-testx2 (p-value) 1172 (0.0) 1152 (0.00) 1127 (0.0) 2737(0.0) 2325(0.
Hausman test2 3.07 (1.00) 13.7 (0.75) 10.3 (0.94) 5.17 (0.99) 3{029)
(p-value)
N. Firms [N. Obs.] 96 [785] 96 [785] 96 [785] 71713 47[396]
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Table 5.1 — Price Equations — Granger Tests

The dependent variable in Tables 5.1 is the coumtdyszctor-specific utility price index (see Sect®and Appendix A.3).
The dependent variable in Table 5.2 is Leverage. Qoldnfocuses only on firms that are subject to reuh by an IRA
(telecoms, energy, and water supply firms in thi€.)fsee Gilardi, 2002). Fixed effects estimatelsrégressions include also
interacted year and sector dummies. Standard emrq@arentheses are robust to heteroschedastiwitycawithin group serial
correlation. *** = significant at the 1% level; ** significant at the 5% level; * = significant &t 10% level.

Utility Prices (1) (2) 3 4)
All Privately- State- controlled Firms regulated
controlled firms firms by an IRA
Utility Pricey; 0.573*** 0.539*** 0.366** 0.565***
(0.057) (0.067) (0.175) (0.063)
Utility Price., -0.019 -0.047 0.080 -0.015
(0.040) (0.053) (0.178) (0.048)
Leverage; 0.515 2.321 -5.389 -0.172
(2.703) (2.834) (4.888) (3.208)
Leverage; 5.577%*= 6.293*** 2.614 5.833***
(1.923) (2.212) (3.585) (2.315)
F-test of H 4.25 4.08 1.12 3.37
p-value (0.018) (0.022) (0.338) (0.041)
N. Firms [N. Obs.] 78 [501] 61 [380] 31[121] 6198
Table 5.2 — Leverage Equations — Granger Tests
Leverage D (2) 3) (4)
All Privately- State- controlled Firms in IRA
controlled firms firms regulated sectors
Leverage; 0.270*** 0.243*** 0.235 0.231*%**
(0.090) (0.097) (0.171) (0.095)
Leverage L, -0.118 -0.131 -0.143 -0.157
(0.119) (0.141) (0.182) (0.138)
Utility Price.q -0.001 -0.001 0.001 -0.002
(0.001) (0.002) (0.005) (0.001
Utility Price., 0.001 0.000 0.001 0.001
(0.001) (0.002) (0.006) (0.002)
F-test of H 0.63 0.07 0.03 0.75
p-value (0.533) (0.928) (0.971) (0.476)
N. Firms [N. Obs.] 78 [497] 61 [377] 31 [120] 6195
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Table 6 — Leverage and Market-to-Book Values

The dependent variable is the Market-to-Book railarket Capitalization/Book value of the Equity). leeage is defined
as in Table 3Private Control is defined as in Table 4. Investanté&ttion is the time-varying “antidirector rightsidex by

Pagano and Volpin (2005). Random-effects estimaidisregressions include sector and country dummieebust

standard errors are in parentheses.*** = signifiarhe 1% level; ** = significant at the 5%; *significant at the 10%

Market to Book () (2) 3) (4)
Leverage -4.,941%** -4.441%** -4.398*** -4.340%**
(1.325) (2.273) (2.271) (1.245)
Private Control 0.017 0.014 -0.027 -0.005
(0.289) (0.296) (0.293) (0.288)
Leverage*Private Control 2.548* 2.324* 2.303* 2.315*
(1.368) (1.387) (1.384) (1.388)
EBIT-to-Total Assets ratio - 2.719* 2.724%* 2.723*
- (1.344) (1.339) (1.338)
Investor Protection - - 0.068 0.076
- - (0.055) (0.057)
Log of real total assets - - - -0.064
- - - (0.127)
R squared (within) 0.175 0.103 0.104 0.104
Wald-testx? (p value) 197.5 (0.00) 80.7 (0.00) 83.4 (0.00) 83.6 (0.00)

Hausman test® (p-value) 0.28 (0.96) 0.29 (0.99) 2.16 (0.83) 1.80 (0.94)
N. Firms [N. Obs.] 96 [790] 96 [780] 96 [780] o687




34

Table 7 - Average Investment Rate by Ownership anRegulation types

The investment rate is the ratio between gross fireglstment and fixed capital stock at replacemahte. Firms are defined
“state-controlled” if the government’s UCR exced@d®(Panel A), or 30% (Panel B). (Standard errogsraparenthesis).

Panel A: Average investment rate 1994-2005 (50% cant threshold)

IRA exists IRA does not exist Regulation Difference
N =490 N =305 p-value
Privately-Controlled 0.130 0.146 0016
(0.007) (0.010) :'0 18
N = 430 N = 267 N = 163 p="
State-Controlled 0.149 0.132 0018
(0.011) (0.012) _ 0.28
N = 244 N = 139 N = 105 p="
Ownership Difference - 0.023 0.036
p-value p=0.12 p=0.36
N=674 N = 406 N = 268

Panel B: Average investment rate 1994-2005 (30% canot threshold)

IRA exists IRA does not exist Regulation Difference
N =490 N =305 p-value
Privately-Controlled 0.122 0.144 -0.022
(0.007) (0.012) 0 :IO 096
N =344 N =220 N =124 :
State-Controlled 0.154 0.138 0.016
(30%) (0.012) (0.010) =.O 248
N =330 N =186 N =144 p=0
Ownership Difference -0.033 0.006
p-value p = 0.006 p=0.721

N=674 N =406 N =268




35
Table 8 — Fixed Capital Investment and Leverage- Tédimpact of Ownership and Regulation

The dependent variable is the ratio between fixegstment and fixed capital at replacement valwgréssions in Columns 1-3 are on the entire sariiplEplumn 3 we add the
Liberalization and the Investor protection Index@slumns 4 and 5 examines privately- and staterotbed utilities, separately. Column 6 examines fih@s’ investment behavior

after an IRA is established. Columns 7 and 8 examprivately- and state-controlled separatelyy dffie set up of an IRA. Leverage is defined asahl& 3. Private Control is defined
as in Table 4. Fixed-effects estimates. All regmssinclude time dummies. Standard errors in ghe=es are robust to cross sectional heteroscietyaahd within group serial

correlation. *** ** * denote significance at th%, 5% and 10% respectively.

Investment to Capital Stock (D) (2) 3) 4) (5) (6) @) (8)
Full Sample Full Sample Full sample Privately- State- After an IRA is “Private” after  “State-ctrl.”
Controlled Controlled established anIRA is after an IRA is
Utilities Utilities established established
Fixed Investment to Capital Stock -0.046 -0.063 -0.065 0.052 -0.305*** -0.037 0.135* -0.320***
(0.072) (0.077) (0.073) (0.081) (0.098) (0.074) (0])) (0.108)
Sales Growth, -0.019 -0.020 -0.014 -0.031 -0.024 -0.030 0.014 .050
(0.037) (0.037) (0.040) (0.049) (0.084) (0.035) 04a) (0.077)
Sales Growth, -0.032 -0.033 -0.041 -0.096* 0.076 -0.031 -0.136** 0.084**
(0.042) (0.041) (0.044) (0.050) (0.050) (0.040) 04B) (0.041)
LT Interest Rate, -0.058** -0.049** -0.066*** -0.073** -0.028 -0.05¢ -0.074* -0.033*
(0.025) (0.024) (0.024) (0.037) (0.018) (0.024) .089) (0.018)
EBIT to Total Asset,* Electricity 0.758** 0.778** 0.691* 0.965* -0.189 0.748** 0.952** 0.336
(0.361) (0.366) (0.388) (0.504) (0.478) (0.350) 4e) (0.283)
EBIT to Total Asset;* TLC 0.177 0.160 0.156 0.137 0.131 0.125 0.021 98.1
(0.118) (0.123) (0.126) (0.200) (0.201) (0.125) 188) (0.239)
EBIT to Total Asset,* Water 0.562 0.420 - 0.330 2.056 -0.280 -0.521 -
(0.448) (0.393) - (0.400) (2.887) (0.667) (0.532) -
EBIT to Total Asset;* Natural Gas 2.937** 2.881** 3.007** 3.772%** 2.10 2.314** 2.810*** 1.680
(1.204) (1.207) (1.199) (1.250) (1.680) (1.042) opaL) (1.586)
Private Control; -0.159* - -0.168* - - -0.015 - -
(0.091) - (0.088) - - (0.041) - -
Leverage; 0.180** 0.182** 0.215%** 0.230*** 0.093 0.237*** 0164* 0.359
(0.077) (0.080) (0.080) (0.077) (0.213) (0.082) .085) (0.276)
Differenced Leveragg 0.0239*** 0.241%** 0.279%** 0.273*** 0.232* 0.258%* 0.235*** 0.319*
(0.049) (0.050) (0.055) (0.048) (0.127) (0.058) .063) (0.163)
IRA -0.086** -0.083** -0.094*** -0.095** 0.112 - - -
(0.039) (0.039) (0.037) (0.039) (0.078) - - -
Government UCR, - 0.216 - - - - - -
- (0.147) - - - - - -
Liberalization Index; - - -0.010 - - - - -
- - (0.010) - - - - -
Investor Protectiop, - - 0.019 - - - - -
- - (0.019) - - - - -
R squared within 0.350 0.349 0.386 0.332 0.734 09.4 0.452 0.756
F (p-value) 10.3 (0.00) 15.0 (0.00) 16.6 (0.00) (@.70) 45.4 (0.00) 10.7 (0.00) 12.5 (0.00) 120.0Q)
N. Firms [N. obs.] 75 [338] 75 [338] 63 [288] 5757 24 [87] 59 [253] 46 [185] 19 [68]
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Appendix Al -- The timing of regulation and privatization in the energy and telecommunications sectois European countries
Energy (Electricity & Gas) Telecommunications
Country Date of Date of Date of Privatization Privatization Date of Date of Privatization Privatization
transposition of transposition of establishment  revenues in revenues in transposition  establishment revenues in revenues in
Directive 96/92 Directive 98/30 of energy raised  energy raised | Directive 96/19 of IRA TLC raised TLC raised
(Electricity) (Gas) Energy before the before the before the before the
IRA transposition establishment transposition  establishment
Directives of the IRA Directives of IRA
Italy 1999 2000 1995 30.52% 0 1997 1997 5.72% 5.72%
UK 2000 2000 1989 100% 18.60% 1997 1984 94.84% 98.07
Spain 1997 1998 1998 23.91% 52.62% 1997 1996 22.17% 22.17%
France 2000 2003 2000 2.54% 2.54% 1996 1996 2.24% 2492
Portugal 1999 2006 1995 66.58% 12.94% 1997 2001 19¢4. 100%
Germany 1998 2003 2006 63.15% 100% 1996 1996 0% 0%
Netherlands 1998 2001 1998 16.11% 0% 1998 1997 42.84% 41.86%
Austria 1998 2000 2000 55.40% 70.76% 1997 1997 0% % O
Sweden 1997 2004 1998 0% 0% 1997 1992 0% 0%
Finland 1998 1995 4.47% 0.42% 1997 1987 0.10% 0%
Greece 1999 failure to 2000 2.40% 0% 1999 1992 50.20% 0%
transpose
Belgium 2000 1999 1999 10.12% 10.12% 1997 1991 378.3 0%
Ireland 1999 2000 1999 - - 1996 1997 0% 0%
Denmark 1996 2001 1999 0% 0% 1996 2002 48.54% 100%
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Appendix A2 -- The Sample Firms

Sample Privately

Company Name Country Period Controlled Since
Airports
Flughafen Wien AG Austria 1994 — 2005 2000
Kobenhavns Lufthavne A/S Denmark 1994 — 2005 2000
Aeroporti di Roma Italy 1994 — 2000 2000
Aeroporto di Firenze SpA Italy 1999 — 2005 2000
Aeroporto di Venezia Italy 2002 -2005 -
BAAPLC United Kingdom 1994 — 2005 1994
Freight Roads
Autoroutes du Sud de la France (ASF) France 192905 2005
SANEF (Autoroutes du Nord et de I'Est de la France) ranée 2002 — 2005 2005
SAPRR (Autoroutes Paris-Rhin-Rhone) France 2000052 2005
Autostrada Torino-Milano Italy 1994 - 2005 1994
Autostrade SpA Italy 1994 — 2005 1999
Sias - Societa Autostrada Torino Milano Italy 1998005 1998
Brisa Auto Estradas de Portugal Portugal 1995 - 2005 1998
Abertis Spain 1994 — 2005 1994
Ports and Docks
Piraeus Port Authority Greece 2001 -2005 -
Associated British Ports Hidgs United Kingdom 1992005 1994
Forth Ports PLC United Kingdom 1994 — 2005 1994
Mersey Docks & Harbour Co United Kingdom 1994 —£200 1994
Railtrack Group PLC United Kingdom 1996 — 2002 1996
Telecommunications
Telekom Austria AG Austria 1998 — 2005 2000
Belgacom SA Belgium 1994 -2005 -
TeleDanmark AS Denmark 1994 — 2005 1998
Sonera Finland 1997 — 2002 1997
France Telecom France 1994 — 2005 2004
Deutsche Telekom AG Germany 1994 - 2005 -
OTE (Hellenic Telecom Organization) Greece 1994 — 2005 2002
EIRCOM Ireland 1999 — 2005 1999
Telecom ltalia SpA Italy 1994 — 2005 1997
Koninklijke KPN NV Netherlands 1994 — 2005 1994
Koninklijke PTT NV Netherlands 1996 — 2005 1996
Portugal Telecom SA Portugal 1994 — 2005 1997
Telefonica de Espana SA Spain 1994 — 2005 1994
Telia AB Sweden 1997 - 2005 -
British Telecommunications PLC United Kingdom 1992005 1994
Cable & Wireless PLC United Kingdom 1994 — 2005 1994
Kingston Communications United Kingdom 1998 — 2005 2000
Water Supply

Veolia France 2000 — 2005 2001
Vivendi France 1994 — 2005 1994
Thessaloniki Water Greece 2001 -2005 -
Water Supply & Sewerage Systems Co of Athens Greece 2000-2005 -
Acquedotto Nicolay Italy 1994 -2005 -
Condotta Acque Potabili (dal 2005: Acque Potabili) Italy 1994 — 2004 2001
AEA Technology PLC United Kingdom 1997 — 2005 1997
Anglian Water PLC United Kingdom 1994 — 2005 1994
Severn Trent PLC United Kingdom 1994 — 2005 1994
South West Water PLC United Kingdom 1994 — 2005 1994
Thames Water PLC United Kingdom 1994 — 2000 1994
Wessex Water PLC United Kingdom 1994 — 1998 1994
Yorkshire Water PLC United Kingdom 1994 — 2005 1994
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Appendix A2 -- The Sample Firms (continued)

Sample Privately

Company Name Country Period Controlled Since
Electricity

EVN AG Austria 1994 -2005 -
Verbund Austria 1994 -2005 -
Fortum Finland 1994 -2005 -
Electricité de France France 1994 -2005 -
MVV Energie AG Germany 1996 - 2005  --—--
VEBA AG Germany 1994 - 2005 1994
VIAG AG Germany 1994 - 1999 1994
Public Power Corporation SA Greece 1998 - 2005 -
AEM Milano Italy 1996 - 2005 2004
AEM Torino SpA Italy 1999 -2005 -
Edison Italy 1994 - 2005 1994
Enel Italy 1994 - 2005 2004
EnerTad Italy 1996 - 2005 1996
Terna (Enel) Italy 2000 - 2005 2004
EDP Electricidade de Portugal Portugal 1994 - 2005 0420
ENDESA (Empresa Nacional de Electricidad SA) Spain 1905 1997
Iberdola Spain 1994 - 2005 1994
Red Electrica de Espana SA Spain 1995 - 2005 1999
Union electrica Fenosa Spain 1994 - 2005 1994
British Energy PLC United Kingdom 1996 - 2005 1996
National Grid Group PLC United Kingdom 1995 - 2005 993
National Power - PowerGen Ltd United Kingdom 192001 1994
Scottish and Southern Energy United Kingdom  192d05 1994
ScottishPower/Hydro-Electric United Kingdom 1994003 1994
United Utilities United Kingdom 1994 - 2005 1994
Viridian United Kingdom 1994 - 2005 1994
Yorkshire Electricity Group United Kingdom 1994 910 1994
OMV AG Austria 1994 - 2005 1994
Distrigaz SA Belgium 2001 - 2005 2001
Fluxys Belgium 2001 - 2005 2005
Gaz de France France 1994 -2005 -
Acsm SpA Italy 1998 - 2005 -
Amga SpA Italy 1996 - 2005 -
SNAM Rete Gas SpA Italy 2000 - 2005 2000
Enagas Spain 2000 - 2005 2000
Gas Natural SDG SA Spain 1994 - 2005 1994
British Gas PLC United Kingdom 1994 - 2005 1994
Centrica United Kingdom 1996 - 2005 1996
Suez France 1994 - 2005 1994
Fraport AG Germany 1994 -2005 -
RWE Germany 1994 - 2005 1994
ACEA SpA Italy 1998 -2005 -
Acegas Italy 1997 -2005 -
HERA Italy 2001 - 2005 2001
Meta SpA Italy 2002 -2004 @ --—---
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Appendix A3 -- Data Sources

Panel A. Ownership Data

Country Individual Countries Sources 1994-2004 All Countries Sources 1994-2004
Aust_rla 1. Austrian I—]olplmg and Privatisation Agenwﬂ .0_|qg.a'_[ _ 1. Company Web Sites:
Belgium 1. Bureau Fédéral du Plan (BFRww.plan.be "Participations Publiques dans le Secteur Mardieam 2. Annual Reports;
Belgique, 1997-2003". 3' 20-F Reports: '
Finland 1. Ministry of Trade & Industry, " State - Owned Coampes" Publications, 1995, 2005. 4. SEC, Filings & Forms (EDGARWW.sec.gov/edgar.shtml
France 1.La Caisse des Dépotsww.caissedesdepots.fr/FR/index.php 5. Hoovers Company In-dept Records;
2. L’Agence des participations de I'Etat (APEMw.ape.minefi.gouv.fr/ 6. SDC Thomson Financial;
3. Euronextwww.euronext.com/home/0,3766,1732,00.html 7. Amadeus, Bureau van Dijk;
Germany 1. Kfw, www.kfw.de/EN_Home/index.jsp 8. Lexis Nexis, Business News;
Greece 1. Athens Stock Exchangeww.ase.gr/default_en.asp 9. Privatization Barometewww.privatizationbarometer.net
2. Hellenic Capital Market Commission, Annual Repdi#99-2005www.hcmc.gr/english/index2.htm  10.Financial Times;
Italy 1. MEF, Dipartimento del Tesoro, "Libro bianco suliévatizzazioni,” April 2001, 2002 and 2003. 11. For Banks and Financial Institutiol®F Working Paper,

2.MEF, Dipartimento del Tesoro, "La relazione sultevatizzazioni,” 1997-2000.

3. MEF, Dipartimento del Tesoro, "Libro verde sullErtecipazioni dello Stato,” November 1992.
4. MEF, www.dt.tesoro.it/Aree-Docum/Partecipaz/Partecipa#étipate.htm_cvt.htm.

5.1RI (2001) "Le privatizzazioni in Italia, 1992-200Q Edited by Bemporad S. and E. Reviglio.
6. Mediobanca (2000) "Le privatizzazioni in Italial d892".

7.Borsa Italiana, "Operazioni di Privatizzazione 1A\0993-2006,”
www.borsaitaliana.it/documenti/ufficiostampa/datigti/privatizzazioni_pdf.htm

8. Consobwww.consob.it

Netherlands 1. Ministry of Financewww.minfin.nl/en/subjects,government-participation

Portugal

Spain

Sweden

UK

2. Morgan Stanley, Journal of Applied Corporate FegrVol. 9, Number 1, Spring 1996

3. OECD, 1998, Reforming Public Enterprises: Thehiddands.

1. Ministry of Finance and Public Administration, Econic Research and Forecasting Department
(DGEP),www.dgep.pt/menprinci.html

1. Sociedad Estatal de Participaciones Industrial@sv.sepi.es

2. Economic Monthly Report (1995 and 1999), La Caixaw.lacaixa.comunicacions.com

3. The Comisidn Nacional del Mercado de Valores (CN .cnmv.es

1. Ministry of Industry, Employment and Communicatidmnual Report for Government-Owned
Companies, 2000 - 200&ww.sweden.gov.se/sb/d/2106/a/19792

2005, “State-Owned Banks, Stability, Privatizatiand Growth:
Practical Policy Decisions in a World Without Enigad Proof,”
www.imf.org/external/pubs/ft/wp/2005/wp0510.pdf

1."Who Owns Whom in the UK Electricity Industry,” Eleeicity Association Policy Research, June 2003

2. www.ukprivatisation.com
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Appendix A3 -- Data Sources (continued)

Panel B. Additional Company Data

Data sources used to identify privatized companigtrough public offers of shares in EU markets, andrack name changes and M&A activity
1. Thomson Financial Securities Data Corporation, $EEinum Global New Issues Database and Mergeksduisitions Database.

2. Dow Jones Newswires, Dow Jones.

3. The Privatization Barometer (www.privatizationbaweter.net)

Accounting and Financial Market Data

1. Worldscope.

Panel C. Institutional Data

Data sources used for the regulatory independenckegal protection of investors and intensity of reglation and market liberalization
1. Gilardi. F. (2002) “Policy Credibility and Delegan to Independent Regulatory Agencies: A Compegaimpirical Analysis, Journal of European Public Polic9(6), 873-893
2.Pagano, M. and Volpin, F. (2005) “The Political Bomy of Corporate Governance,” American Economici&®e, .95 (4): 1005-1030.

3. OECD International Regulation database: ConwayNindletti (2006), "Product Market Regulation in Ndanufacturing Sectors in OECD Countries: Measurgraaed Highlights,”
OECD Economics Department Working Pajbetp://www.oecd.org/eco/pmr

Panel D. Price Data

Data sources used to identify series of price indeg of final consumer prices in regulated sectors
1. EUROSTAT — New Cronos: for electricity, gas, watetecommunications

2. National statistics and ASECAP for freight roads

Data sources for country specific interest rates ahinvestment prices

1.Long term interest rates. OECD Factbook 2006, Bmarental and social statistics
2. OECD Gross fixed capital formation: implicit prideflator.
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