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Much of the worlds commecd nudear industry remans in government
ownership. The generd trend in the past decade has been to move nuclear
generation and fud cyde companies from government ownership to investor
ownership — privetisaion in other words. Significant companies that have made
that trandtion incdlude USEC, British Energy, Endesa and AEAT.  This
movement of ownership has not been dl one way. The Westinghouse and ABB
nucler busnesses have been sold by investor-owned companies to the
government-owned BNFL, and Semens nuclear business is now mgority-owned
by the French government. In addition, difficulty and controversy seem to
surround severd recent privetisation prospects:

The privatisation of CEZ has been deferred after two abortive attempts.

BNFL’'s potentid privetisation now depends on a lengthy redtructuring of the
company and the creation of a ‘new BNFL’, stripped of most of the current
nudeear ligbilities

A dart to the partid privatisation of EdF was ddayed until after the French

presdentid and legidative dections and is now facing the delicate chdlenge
of reaching an understanding with the EdF trades unions.

This paper:
summarises the public/private ownership split of the world's nudear industry
(generation, fue cycle and services);

andyses the public/private ownership split by sector and looks a whether
ownership differences account for any differences in performance;

discusses whether there are any ‘naturd barriers to the introduction of private
ownership into any parts of the world commercid nuclear indudtry;

highlights some nationd differences in goproach to the ownership of nuclear
companies, and

speculates about how the mix of public/private nuclear industry ownership
might evolve in the future.

Privatisation

This paper takes as its working definition of the term privatisation as being:
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'the transfer to private entities of a significant proportion of the company’s equity
and/or shareholder voting rights.

In some countries the word privatisstion has become politicaly incorrect.
'Public—Private Partnership’ is a term used now in the UK by the Labour
government. This teem was devised principdly to disance the Labour
govenment from the privatisations of the previous Consarvetive government.
The name may be different, but the result is the same.

Rather than use euphemisms, and a the risk of offending the politicaly sendtive,
the term privatisation (defined as above) will be used throughout this paper.

Typicdly, governments privatise assats or companies because they wish to
achieve one or more of the following ams:

to reieve themsdves of financing requirements or rase money for
expenditure in other aress;

to sep back from interfering (or being suspecting of interfering) in the
operation of (newly) liberalised markets,

to distance themselves from potentidly difficult decisons;
to enable a better separation of management from regulation;

to endble greater efficiency of operation and business development to be
undertaken by more commercidly motivated (and internationa) management;

to transfer risk to the private sector where it can be better managed.

Clearly, as far as the nuclear indudtry is concerned, governments will continue to
have a mgor pat to play in its future regardless of who owns it. Governments
will exert grong influences on the industry through many explicit and implicit
means. Nationd and regiond energy policies will determine the framework
within which nudear generation competes.  Environmentd regulation will st
some of the most important boundary conditions for the industry.

Public/private owner ship
Generation

Figure 1 shows how the totd amount of nuclear eectricity generated in the world
is split between utilities ultimatedly owned by governments on the one hand, and
utilities owned by private investors on the other hand [1]. Over the period 1990 to
2001, the split of nuclear eectricity generated between private and publicly-
owned utilities has remained roughly constant at around 55% to 45%. Over this
period, the totad amount of nuclear dectricity generated has increased by over
25%. Increasesin private sector generation through:

ggnificant improvements in US plant performance;
new reactors coming into operation in Japan; and
nuclear utility privatisationsin the UK and Spain
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have been bdanced by increases in nuclear generation from government-owned
companies, principaly through:

new reactors coming into operation in France;

new reactors coming into operation in South Koreg; and

improved reactor performance in a number of government-owned companies
including the Russian nuclear generating company, Rosenergoatom, and TVA,
the US utility owned by the federd government.

Fuel cycle

Figures 2, 3, 4, 5 & 6 present snapshots of the split between private and public
ownership of the output of the various parts of the fue cycle [2]. The period
covered is 1990 to 2001. The following observations can be made from
examining these figures

in most segments of the fud cycle there is long-standing competition between
publidy- and privately-owned companies,

the enmrichment segment festures one company, Urenco, with hybrid
ownership — the company being a joint venture between two governments and
two privaidy-owned nuclear utilities: for the purposes of this paper, Urenco is
regarded as being a private sector company;

the overdl picture is one of increased public ownership of the output from the
various parts of the fuel cycle over the past 10 years,

public ownership of output in the uranium industry has increesed manly as a
result of the increased sdes by the FSU sates and by AREVA not being quite
balanced by increased sales by Cameco;

despite USEC's privatisation and the increased market share won by Urenco,
government-owned output predominated in the enrichment sector: this is due
to Minatom virtudly doubling its share of the market over the period;

the acquistion of the privatdy-owned nuclear busnesses of Westinghouse
and ABB by BNFL and the acquistion of control of Semens nuclear
busness by AREVA have increased markedly the proportion of publicly-
owned fud fabrication output over the period;

al reprocessing output was publicly owned over the period under
consideration.

Performance differ ences
Generation output

Figure 7 andyses the performance of the world's PWRs in 2001 [1]. The figure
presents a 2 X 2 matrix Splitting the PWRs on two dimensons. private or public
ownership and load factor for 2001 above or below the average (81%) for the
worlds PWRs.  From the figure it can be seen that the publicly-owned PWRs
performed dgnificantly worse (as measured by load factors) than the privately-
owned PWRs.
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Figure 8 presents the same andysds, this time excluding the French PWRs. This
excluson could be judified on the grounds that there is a large nuclear over-
capacity in France, so load factors would be expected to be low. Making this
adjusment does not, however, change the concluson: privaidy-owned PWRs
gopear to peform ggnificantly better (as measured by load factors) on average
than publicly-owned plants. In saying this, it must, of course, be acknowledged
tha the PWRs operated by the government-owned Korean Electric Power
Company achieve among the highest load factors of any reactorsin the world.

Figure 9 introduces another varigble, that of whether the reactor is operating
within a competitive dectricity market or whether the market is ill heavily
regulated. Thisfigure shows.

only a reaively smdl number of PWRs achieving lower than world average
load factors are operating in liberdised dectricity markets;

conversdy, a reativey large number of under-peforming PWRS operate in
regulated eectricity markets.

Findly in this andyss of PWR load factors, Figures 10 & 11 look a the dar
performers — defined as those plants achieving a load factor of over 90% in 2001
— and the laggards — defined as those plants achieving a load factor of less than
75%. Each of these categories of reactors is presented in a 2 x 2 matrix. One axis
is ownership, the other is the nature of the eectricity market as in Figure 9. These
two figures show, not surprisingly,:

the overwhelming mgority of star performers measured by load factor in 2001
are privately owned, and operating in competitive eectricity markets;

the overwhdming mgority of laggards are publicly owned and operating in
regulated dectricity markets;
there is a dgnificant number of privatdy-owned reactors operating in

competitive markets that exhibited laggard performance on the basis of load
factor in 2001 (14 reactors on this anayss);

there is a sgnificant number of private and publicy-owned reactors operating
in regulated markets — particularly in South Korea and Jgpan — that achieved
star performance measured by load factor in 2001.

Generation costs

Insufficient public information is avalable to andyse generation cost in the same
way that load factors were looked a above. However, an interesting piece of
andyss is to look a the production cost of the publidy-owned US nuclear utility,
TVA, and compare it with the cogts of the US nuclear stations as awhole,

Figure 12 shows that TVA’s production cost has been condgently beow the
average of the US nuclear fleet over the past 10 years [3]. Over this period the
average production cost of the US fleet has falen by some 35%; TVA’s average
production cost has falen by amost 25% over the same period.
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Safety

Figure 13 shows how the industrid safety record of the world's reactors has
improved over the past 10 years [4]. This overdl improvement has in pat been
driven by the huge amount of trandfer of best practice and generd benchmarking
that has gone on within the industry. Organisations such as WANO have been in
the vanguard of efforts to transfer best practice across country boundaries.
Agang this background it is not surprising that no evidence can be found to
suggest that the safety record of privatey-owned reectors is ggnificantly different
from that of publicly-owned reactors.

Natural barriersto private ownership
Generation

Thefollowing observetions can be made:

nuclear operations can and ae successfully undertaken by privatey-owned
companies and by government-owned companies,

for undersandable reasons, liberdised dectricity markets tend to be populated
by privatey-owned companies, including nuclear companies. There are some
exanples — the UK and Scandinavia — of government-owned nuclear
companies competing in liberdised markets;

new nuclear reactor condruction has not yet been funded privatdy in a
liberdlised dectricity market: the planned 5™ gation in Finland will st a
precedent in this respect;

public ownership combined with private operation — as with Bruce Power —
could be abusiness model of relevance to other parts of the world.

Fuel cycle

The following points can be made:
amixture of ownership typesisfound in most segments of the fud cyde;

the recent enrichment trade case which examined whether Urenco and
Cogema received date ad in competing with USEC in the US market did find
limited evidence that the French government in paticular was assgting
Cogemain away that a private owner would not;

the biggest two players (three, if the Russans are regarded as one company)
are government owned — BNFL and AREVA,;

BNFL is dated to move into the private sector in the next few years,

there is no current private involvement in reprocessing operations, but:
0 private Japanese plant is under construction; and
0 under the UK government’s plans to restructure BNFL, a privady-
owned ‘New BNFL’' may eventualy operate Sdlafield.
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Waste management and disposal

Although mainly part of the fud cycle, there are some particular ownership issues
here worth noting:

experience of managing the US government’s nucdlear clean-up programme
has demondrated that private operation of mogt, if not dl, activities is
acceptable and can be successfully carried out: where ownership-type risks
have been transferred to the private sector, or attempted to be so, problems
have emerged,

private operation of waste disposa Sitesis common;

public ownership of Stes for spent fue/long-lived reprocessing waste disposa
isthe norm.

National differences

Currently, four main cugers can be identified that segment the ownership of
nuclear activities around the world:

1% Cluster: Mainly Privately Owned, Operating in a Competitive Market
USA
Germany
Span

2" Cluster: Mainly Privately Owned, Regulated Markets

Japan
Switzerland

3" Cluster: Mixed Ownership, Competitive Markets
UK
Scandinavia
Holland
Bdgium

4™ Cluster: Public Ownership, Regulated Markets
France
South Korea
Russa
Eastern Europe
China
Tawan
India
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Naturdly, none of these clusters is a perfect fit for the complex circumstances of
the individud utilities. However, they ae a usegful characterisation, particularly
when consdering likely future changes to ownership.

Futur e developments

The following developments are considered likely.

There will be a continuing trend to private ownership and/or investment in
nuclear activities. This will be driven more by governments wishing to move
things in this direction rather than by the private sector itsdlf initiating nuclear
investments. This private sector involvement will be despite equity returns on
nuclear companies under-performing more generd stockmarket returns over
the past few years. The 1 Nuclear Place nuclear indices [5] shown in
Figure14 indicate tha nuclear equity investments on average have under-
performed the Dow Jones by 25 to 35% over the past 4 years.

Within the fud cycle, the trend over the past 10 years has generaly been to
increase the proportion of output controlled by government-owned companies.
This trend will only reverse if BNFL's (andlor AREVA’S) commercid
activities are privatised.

The private sector nuclear contracting industry will continue to operate large
parts of the nuclear industry.

Electricity market liberdisation will continue in padld with this nudear
ownership trend.

Continuing friction can be expected to aise where government-owned
companies are competing in a liberdised maket with privady-owned
companies (eg. EdFs expangon into liberdised European €ectricity
markets).

The eventuad development of dtes for spent fue disposd and reprocessing
waste disposdl islikdly to see public ownership and private operation.

REFERENCES

1. Nuclear Enginesring Internationd.

2. NAC estimates.

3. Nucleonics Wesek.

4. WANO 2001 Performance Indicators.

5. The 1 Nuclear Place webdte a http://www.lnuclearplace.com contans

indices that plot the stockmarket prices of a basket of nuclear utilities
worldwide, and separately, of a broader basket of companies worldwide with
ggnificant nudear activities

© World Nuclear Association 2002 7



Public or Private Ownership?

Figure 1. Worldwide nuclear generation
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Fgure 4. Enrichment
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Figure 7. PWR load factorsin 2001 (1) [1]
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Figure 8. PWR load factorsin 2001 (2) excluding France [1]
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Figure 9. PWR load factorsin 2001 (3)
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For the purpose of this andyss, liberdised markets are alowed to be present in
the United States, United Kingdom, Sweden, Finland, Spain, Germany, Belgium
and Holland.

Figure 10. PWR load factorsin 2001 (4) load factors above 90%
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For the purpose of this andyss, liberdised markets are alowed to be present in
the United States, United Kingdom, Sweden, Finland, Spain, Germany, Bdgium
and Holland.
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Figure 11. PWR load factorsin 2001 (5) load factors below 75%
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For the purpose of this anayds, liberalised markets are adlowed to be present in
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Figure 12. Reactor operation costs. Average US reactor production costs versus
average nuclear production costs for TVA
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Figure 13. Industrid safety accident rate [4]
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Figure 14. Relative performance of nuclear equity invesments
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