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INTRODUCTION

FORATOM, the Forum Atomique Europeen, is an organisation which co-
ordinates and promotes the activities of the 15 member .forums from Austria,
Belgium, Denmark, Finland, France, Germany, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and UK.

The FORATOM Wcrking Group on Nuclear Finance was formed to carry
further the study of the information presented and discussed in Session 1
"Nuclear Programmes and their Financing" of the sixth FORATOM Congress,
Madrid, May, 1976. This group has met under the chairmanship of Senor
Ricardo Riverola Pelayo of Fuerzas Electricas de Cataluna SA and those who
have taken part in its work include:

AUSTRIA:

DENMARK:

FRANCE:

GERMANY:

C.H. R. Held, Dr. H. Koerbl,
Kernkraftwerk-Planungs-Gesellschaft mbH.

Dr. W. Klepp,
Steirische Wasserkraft-und-Elektrizitats AG.

A. Wiesinger,
Verbundgesellschaft AG.

С. Е. Lundgren,
Sydjistsjaellands Elektricitets Aktieselskab.

M. Bonnet, B. Gue'tin,
Banque de la Societe Fi.nanciere Europeenne

F. Lescaut,
Electricite'de France

Dr. G. Radtke,
Dresdner Bank AG.

ITALY:

NETHERLANDS:

SPAIN:

SWEDEN:

SWITZERLAND:

UNITED KINGDOM:

FORATOM:

R. de Felice,
Ente Nazionale per l'Energia Elettrica

R. R. Wijnen, J. F. Ariens,
Bank Mees & Hope N. V.

J. R. Landin,
Electra de Viesgo

C. Lowenhielm (representing Sydkraft),
Skandinaviska Enskilda Bank en.

H. W. Vogt, R. H. Wisler,
Kernkraftwerk Gosgen-Daniken AG.

S. D. F. Kaempfer, D. G. Framhein,
S. G. Warburg & Co. Ltd.

G. H. Greenhalgh (secretary-general)
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1. NUCLEAR POWER PROGRAMMES EN THE FORA TOM COUNTRIES

Any discussion of the financing of nuclear power programmes
must be prefaced with a review of the future requirements. Although
because of economic factors the electricity consumption in 1975 was
below the long-term average growth rate, in certain countries a recovery
could already be seen in 1976 and in the longer term there is no apparent
reason why growth rates in electrcity consumption should show an
appreciable decline. In a survey for this report the estimated growth
rates over the period 1976 - 1980 for twelve FORA TOM countries ranged
from 3 per cent. - 8. 6 per cent, per year while for 1981 - 1985 the range
narrowed to between 4 per cent. - 7 per cent, per annum.

In December, 1976, 51 nuclear power stations with a total net
capacity of 20, 652 MW were in service in the FORATOM countries.

By the end of 1980 the number of nuclear power stations in
operation will have increased to 100 with a total net capacity of 65, 000 MW.

By the end of 1985 the respective figures are estimated to be
165 nuclear power stations and 135, 000 MW.

It should be emphasised that these power stations are now either
under construction, contracted for or definitely planned. The figures of
42, 000 MW and 70, 000 MW for the new plant to come '.nto operation during
the period 1976 - 1980 and 1981 - 1985 respectively can therefore be taken
as a cautious estimate of the minimum nuclear capacity to be installed.
The actual figures particularly for later years could well be larger.

It is difficult to make an accurate forecast of the cost of these
programmes in view of the long building times now current but taking the
base cost ofa light water reactor nuclear power plant of 1, 000 MW as
US$500 million, and US$50 million for the initial fuel load, and assuming
an overall inflation rate of 8 per cent, per annum, the finance required for
the nuclear capacities to be installed in 1976 - 1985 would amount to some
US$50 billion at constant prices and of the order of US$70 billion at current
prices. Payments are taken as being made in five equal instalments before
starting operations. It is important to emphasise that these figures do not
include the capital cost of electricity transmission and distribution equipment
nor the interest payable during construction; the very large influence of
interest charges on total cost is considered in detail in Section 3 of this
report.



2. DOMESTIC AND INTERNATIONAL SOURCES OF EXTERNAL FINANCE
OF NUCLEAR POWER PROJECTS

2. 1. Introduction

This section summarises the various sources of external
finance for nuclear power projects available in the domestic capital
and credit markets of the FORA TOM member countries, from the
various preferential sources of finance such as the European
Investment Bank and export credit agencies,and in the international
capital market.

In reviewing available sources of debt financing, this section
has been divided into a number of sub-sections. Sub-section 2. 2. gives a
summary outline of borrowing opportunities currently available in
the domestic capital and credit markets of FORA TOM member
countries. This sub-section has been kept brief, not only in view
of the fact that the FORA TOM members are likely to be familiar
with borrowing conditions in their own domestic capital and credit
markets but also, and more important, because in some countries
domestic sources of debt financing are likely to be insufficient to
meet the massive capital requirements of nuclear power development
in those countries. It will thus be necessary to resort to international
borrowing from sources of preferential debt finance and from the large
pool of funds available in the international capital market.
Sub-sections 3 and 4 discuss the borrowing opportunities from the
European Investment bank and from the various export credit agencies,
respectively, which represent a considerable source of funds in their
own right.

To the extent that domestic and preferential sources of finance
do not meet the capital requirements, the borrower will turn to the
international capital market, which represents the largest source of
borrowing presently available to European borrowers and this is
discussed in some detail in sub-section 2. 5. In many cases, the
borrowing requirements may well be of such magnitude as to
necessitate financing from a combination of the sources of finance
discussed in this section. The constitution of such a financing
package would naturally depend upon the availability of the various
sources of finance at any given point in time as well as on the nature
of the borrowing requirements.

2. 2. Domestic sources of finance

No consideration has been given in this sub-section to equity
financing. Because of the different legal status and form of
ownership of the utilities in the various FORATOM member countries
(or even within one country), the possibility of raising equity in public
capital markets is not open to all entities. In many cases equity



contributions will have to be provided directly by the shareholders
or in the form of Government grants. In any event, the magnitude
of the capital requirements of nuclear development and the
characteristics of the investment involved make it likely that a
very large part of these requirements will have to be met by
borrowings although an appropriate equity base will obviously be a
prerequisite for the completion of a substantial borrowing programme.

Set out below are brief descriptions at the time of writing this

!

section (middle of March, 1977), of the external sources of debt financing

available in some of the domestic capital and credit markets of
FORA TOM member countries:-

es a (i) AUSTRIA
Capital market

The bond market provides for loans issued in two
simultaneous tranches with maturities of 10-12 or 15 years
and an average life of 6-8 years. The Republic of Austria
or the utilities belonging to the federal Government or to
provincial Governments have preferential access to this

t market. Subscribers of bond issues with a 15-year maturity
al are granted certain tax privileges. There are also private
ge placements with institutions bearing similar terms to those

? of the public bond issues.

Bank credits
es, •

For special projects, the Austrian banks may provide
substantial amounts of longer-term fund? at adjustable interest
rates. In addition the Oesterreichische Investitions Kredit A.G.

e which is owned by Austrian commercial banks, is specialised
in providing long-term finance for industrial development in
Austria.

(ii) BELGIUM

Capital market

Issues for the State and other public entities have
traditionally accounted for the largest part of the public bond
market in Belgium. A source of medium-term funds
available for utility and other large companies is the private
placement market which operates through the intermediary

II of certain banks.

Bank credits
Apart from the usual credit facilities, the commercial

banks in Belgium grant medium and long-term credits either
directly or, if larger amounts are required, through bank
consortia.



(iii) FRANCE

Capital market

French companies are free to arrange bond issues in the
domestic capital market provided the Treasury is kept advised.
Public and semi-public entities, such as Electricite de France,
are frequently tapping the domestic bond market which provides
them with an important source of long-term funds. Approximately
70 per cent, of the total amount of bonds issued on the French
market is for the public or semi-public sector. Maturities of
up to 10 or 15 years are possible.

Bank credits

Short, medium and long-term finance is available to
public and private companies through several banking institutions.
The commercial banks are mainly engaged in short-term credit.
Institutions such as Credit National, Credit Foncier and
Caisse des Depots et Consignations are providing long-term
finance.

(iv)GERMANY

Capital market

The public bond market is strongly sought after by the
Federal Government, by State Governments aid by public
entities. The private companies (utilities), although they
have in the past resorted to this market, usually found their
main financing source in private placements.

The institional private placement market is well
developed in Germany and the large companies obtain therefrom
substantial amounts. Maturities of up to 10-15 years are
possible with a 5-year period of grace.

Bank credits

The availability of long-term credits at a fixed interest
rate is scarce. It is possible to obtain credits from 1 to 4
years at a fixed or variable interest rate.

Other sources

A guarantee given by a public entity (Kreditanstalt fuer
Wiederaufbau) allows the utilities to obtain long-term credits
at a fixed interest rate from the mortgage banks or the central
institutions of the savings banks.



(v) ITALY

Capital market

ENEL, the Italian state-owned public utility founded in
1963, has access to the domestic bond market for its overall
financing requirements without reference to a specific project.
The bonds are issued by ENEL on the conditions prevailing in
the market; payment of interest and principal are guaranteed
by the Italian Government. During the last few years, bonds
indexed for payment of interest and principal have been issued.
The index figure is based on the average income yield by a
specified selection of Italian bonds.

Bank credits

The banking system does not provide for long-term credits
at a fixed interest rate but only short-term credits.

(vi) THE NETHERLANDS

Capital market

Substantial sums may be obtained with a maturity of
up to 15 years and a 5-year period of grace.

In the institutional private placement market, maturities
of up to 2 0 years and a 5-year period of grace may be obtained
and the central bank occasionally allows foreign borrowers to ;
tap this market. j.

s
Bank credits

Credits with maturities of up to 10 years and a 2 to 5-year
period of grace can be obtained. The interest rate may be
reviewed after 5 years of the loan life.

(vii) SPAIN

Capital market

In the past the bond market used to furnish loans with
maturities of 15 years. Nowadays this market furnishes loans
with maturities of 10 years (average life of 6 years).

Bank credits

Generally, only short-term loans are available. In a
few cases medium-term loans can be obtained.

Other sources

For the financing of certain capital goods, loans can be
obtained under a special scheme, at a fixed rate of interest
for maturities of 3 or 5 years. Generally, such loans are
repaid semi-annually and there is no grace period.



fviii) SWEDEN

Capital market

Although the public bond market is of a limited capacity,
it has been the main source of funds for financing nuclear
projects. This market offers funds with a maturity of up to
20 years at an average life of 12 years. In order to obtain
the permission from the Central Bank to float domestic bonds
the utilities have to show that about one-third of their total
requirements for long-term funds have been or will be
financed on the international capital market.

Bank credits

The Swedish Investment Bank currently offers long-term
credits at a fixed interest rate, but for small amounts only.

(ix) SWITZERLAND

Capital market

1 market in Switzerland.

Bank credits

The principal source of capital in Switzerland is the
public bond market which is regulated by the Swiss National
Bank. Corporate bonds are issued with maturities of up
to 15 years with an average life of 10 years. Such bonds
are underwritten by domestic bank syndicates which are led
by the three major banks. Another important source of
medium-term fixed rate borrowings is the private placement

As a result of the liquidity in the Swiss banking system,
the major banks as well as local and cantonal banks are active
lenders for short and medium term periods, and, in certain
cases, for long-term periods at fixed rates of interest.

(x) UNITED KINGDOM

Capital market

With the current high level of yields on British Treasury
stock (current redemption yield of \0j% to ll£% for final
maturities of 5-15 years) funding by way of fixed-rate borrowing
in the domestic bond market is relatively expensive and not a
widely used source of funds for industry at present.



Bank credits

In addition to the normal forms of short-term credit,
e.g. overdrafts, acceptance facilities, British banks are
prepared to lend substantial amounts for up to 7 years
on a floating rate basis. For example, during the second
half of last year, a loan of £ 100 million has been raised
from a consortium of 26 banks for the state-owned British
Nuclear Fuels Ltd. , to finance part of its capital spending
programme.

Other sources

The Finance Corporation for Industry(FCl) which is
owned by the Bank of England (15%) and British clearing banks
(85%) provides long-term finance at fixed or floating rates for
the purpose of increasing manufacturing capacity in the U.K.
and related projects.

2.3. Summary of the present policy and activities of the
European Investment Bank

The European Investment Bank ("EIB") has in recent years
been a substantial provider of funds for nuclear development in EEC
member countries, generally on more favourable terras than those
available from commercial sources.

The EIB is one of the institutions founded by the member states
of the JZEC to promote the economic growth and the stability of the
Community and the countries associated with it. It is a non-profit
making institution using its resources, which consist of its own capital
and funds borrowed from international markets, to make medium and
long-term loans to Government related organisations, commercial
enterprises and utilities. The loan activities of the EIB may be
divided as follows:

(a) it lends to the lese developed areas in the Community or to
those in need of reconstruction (e. g. South Italy, Ireland, etc. ) ;

(b) it grants loans to more developed areas of the Community to
provide services either of regional benefit or to the advantage
of the Community as a whole;

(c) it finances those projects in the energy field which either
increase the availability of energy supplies within the
Community or provide security of supply.

\



The EIB is prepared to grant loans for periods of up to
12 years in the case of infra-structure projects, (e.g. utilities) and
in the case of commercial projects for shorter periods matching the
life of the loan to the cash-flow of the investment. It has, however,
to match the life of its loans to the opportunities available to it for
borrowing in the market with the consequence that loan-lifes have
experienced a gradual reduction in recent years.

The currencies in which the EIB grants its loans are of course
determined by its own ability to act as a borrower, with the result
that one single loan may be made in a mixture of currencies. The
interest rates charged by the EIB are fixed throughout the life of a
particular loan and reflect the general interest rate movements.

In order to preserve its own status as a borrower, the EIB
generally requires that loans granted by it be guaranteed either by
governments or by first class banks. In the case of certain government
related entititiea and of certain projects, a limitad amount of flexibility
in this rule is conceded.

2. 4. Export Credits

Export finance provided or supported under export credit
insurance or finance schemes by governments or government-backed
agencies such as the Export-Import Bank of the United States or its
counterparts in other industrialised countries, constitutes an attractive
source of finance for nuclear power projects when purchases are being
made in another country.

The principle advantages of using export credit facilities
are as follows:

(i) Availability

Due to the export promotion policies of the governments
involved, such credits may be more readily available
than funds from commercial sources.

(ii) Period of grace

Generally speaking, the repayment of such credits starts
after the date on which the supplier of equipment has
completed his contractual responsibilities (normally
6 months after completion of the project). Assuming a
construction period for a nuclear power installation of,
say 7 years, the maximum over all, maturity of an export
credit facility would thus be 17 years with a l\ year
grace period.

(iii) Fixed rate of interest

10



(iv) Preferential rate of interest

In certain cases, the rate of interest may be subsidised
by the Government of the exporting country.

(v) Some exporting countries also offer protection against
price escalation during the construction period and an
insurance against possible suppliers' failure to perform.

The following table outlines the principal features of export
credit facilities presently available in major supplier countries.
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2. 5. Sources of Finance in the International Capital Market

1. Introduction

The euro-currency capital market has provided a flexible
pool of funds for the growing capital requirements worldwide. It
has made it possible to finance projects which might otherwise
never have been undertaken by providing v:he required funds which
could not be raised in the relevant domestic capital markets.

The three principal components of the euro-currency capital
- market are:

(i) public issues of bonds, in the majority at fixed rates
of interest which are widely sold in several countries
through a network of international banks (principally
to individual investors)»'

(ii) private placements of debt (at fixed rates of interest)
with major institutions and investors; and

(iii) syndicated bank credits in which large international
banks provide the funds.

While estimates of the size of the euro-currency market vary,
some indication of the order of magnitude can be obtained from the fact

. > that between 1963 and 1975 the equivalent of approximately US$30 billion
• has been raised by means of publicly listed debt issues, compared
I with the all-time record for the whole year of 1976 of US$11 billion.

In the syndicated bank credit market, US$26 billion of medium-term
credits was announced during 1976.

The international market has a major part in satisfying the
capital requirements of developing new sources of energy (e.g. for
North Sea Oil), but has not yet taken an important role in financing
nuclear power development. This can be expected to change in view of the
increasing pace of nuclear power development worldwide.

Some principal considerations related to a fund raising operation
in the euro-currency capital market are as follows:-

Timing

I
Possibilities for raising money in the euro-currency capital

i market vary continuously depending on factors such as the attitude of
international investors to inflation, the movement of interest rates and
currency fluctuations. A utility is thus in a better position if it has a
predetermined borrowing programme over a period of years, allowing
it to take advantage of favourable borrowing opportunities at times
when it has no immediate financing requirement.

J4



Currency

An important consideration is the choice of currency,
since utilities may be exposed to a foreign exchange risk when
they borrow in the euro-currency market, unless exchange cover
is available under a governmental scheme.

Maturity

In the euro-currency capital market the choice of long-term
fixed-rate funds with maturities beyond 10 years is limited in today's
conditions, while in domestic capital markets of a few European
countries funds with maturities of up to 15 years are still obtainable.

Credit Standing

The essential prerequisite to raising capital in the European
market is that a satisfactory credit basis should be available to
investors and lenders. As demand for long-term funds to finance
nuclear power projects is likely to exceed supply, there will be
competition for such funds. Where the borrower is a government or
an organisation carrying a government guarantee this becomes a
question of the creditworthiness of the country concerned. In the case
of private utilities, however, lenders and investors are likely to look
not only for a substantial contribution from shareholders' own funds
and for adequate revenues from the project but also a wider basis of
support for the servicing of the debt, such as income from other
activities of the borrower.

A general review of the principal borrowing opportunities
available in the international market at the time of writing this section
(middle of March, 1977) is set out below:

2. Public Bond Issues and Private Placements

(i) United States Dollars

(a) Fixed-rate eurobonds

After a record volume of new issues in 1976, activity
in this sector of the market has continued strong during
the first months of this year. By way of example the
European Investment Bank has recently completed a
three-tranche issue of US$75 million 7-year bonds at a
coupon of 8%, US$50 million 10-year bonds at a coupon
of 8l/£%, and US$50 million 15-year bonds at a coupon
of 8%%.

In current conditions top quality names with an
established reputation in the European capital market
can expect to raise amounts of US$ 50-75 million for
10 years at 8'/£ - 8^ per cent, or for 12-15 year final
maturities at a coupon of 8|- - 9 per cent. In the case
of these longer term issues, a sinking fund to give an
average life of not more than 12 years, preferaby starting

15



in the early years, would be required to ensure a
successful after-market. Although there has been
some slowing down in the volume of medium-term
(5-8 years) issues as attention has shifted to the
higher yields available on longer term bonds, the
market continues to be particularly receptive to
issues in this maturity range at со* pon levels of
7ЪА " %lA p e r cent.

(b) Public bond issues in the United States market

International borrowers of the highest standing

(triple A) can consider taking advantage of the

favourable conditions in the United States domestic

market where longer maturities than in the eurobond

market may be available, although there have been only

a few issues for foreign borrowers with maturities over

10 years. The U.S. securities regulations and practices

require inter alia, the filing of a detailed registration

statement with the Securities and Exchange Commission

in Washington.

(c) Private placements in the United States

The amounts available are restricted by the "foreign
basKet" rule applicable to investments by United States
insurance companies. In current conditions, the interest
rate for 15 year maturities would be in the range of 8%
per cent, for amounts up to US$25 million.

(d) United States Eximbank financing

Borrowers using the export credit facilities of the
Export-Import Bank of the U.S. (Eximbank) can seek
direct access to the long-term fixed-rate capital market
in the United States under the guarantee of Eximbank.

This new financing method has been designed to provide
fixed-rate financing for large projects involving long
start-up periods and massive capital costs.

(ii) Other currencies

While the United States dollar remains the dominant
currency for international fixed-interest investment and lending,
the Deutsche Mark, Canadian Dollar, Swiss Franc and Dutch
Guilder markets have in the past two years been the most active
of the non-dollar markets. From time to time there have also
been opportunities for international borrowers in French Francs,
Luxembourg Francs or composite currencies (e. g. European Units
of Account).

16



(a) Deutsche Mark

The German Central Capital Market Committee,
schedules a new issue volume on average varying
between DM350-600 million per month and operates
a fairly flexible queue system. A first class name
couid raise up to DM100 million in this market, either
by a public issue or a private placement, at a coupon of 6^-6
per cent, for 5-7 years and 6% - 7 per cent, for
8-10 years. Should favourable market conditions continue,
a final maturity of 12 years may be possible.

(b) Swiss Francs

The public bond market is strictly regulated by the
Swiss National Bank which together with the major
Swiss banks maintains a queue (believed to be filled
well to the middle of this year). Amounts borrowed in
this market are generally Sw.Frs. 80-100 million and
maturities are for 15 years. Coupons have steadily
lowered last year; they are currently at the b\ per cent.
level. The Swiss private placement market has been
particularly buoyant until recently and is not governed
by a queue, although the consent of the Swiss National
Bank is required. Recent transactions for European
borrowers have ranged between Sw. Frs. 25 million to
Sw.Frs. 200 million. The principal maturities are 5, 6
and 7 years. The coupon for a 5-year private placement
by a top quality borrower could in current conditions be
5% per eent.

(c) Dutch Guilders

The Euroguilder note placements market has been
active over the last few years with amounts of
D.Fls. 50-75 million per transaction and maturities
normally of 5-7 years. The Dutch Central Bank maintains
a queue for this market and determines the issuing
frequency. A 5-year Euroguilder note issue would require
a coupon of around 8 per cent.

From time to time foreign borrowers (e.g. recently Norsk
Hydro) have been permitted to tap the domestic bond market
for amounts of D. Fls. 75-100 million and maturities of
15 yearsji(a«aerage life 10j years with a 5 yeax grace period)
and also the domestic private placement sector for even
larger amounts with maturities of usually 15-20 years.
Current yields on long-term paper are around 8% per cent.

17



3. Medium-term Floating-rate Eurodollar bank credits

First class governmental and corporate borrowers could
raise very substantial funds for up to 7 years, or exceptionally 8 years,
at margins over the cost of deposits to leading international banks x
starting at around 1 pe±- cent. Syndicated floating rate credits are
one of the most important sources of funds in the euro-currency
market for energy related projects because of the large size of
commitments available and the relative flexibility in terms of drawdown
and repayment schedules, currency options, possible changes in nature
of security (as the project becomes established) and interest determination.

x i. e. over the so-called London interbank offered rate (LJBOR)

18



3. THE INCIDENCE OF FINANCING COSTS

3. 1. Introduction

The incidence of interest during construction ("IDC") on the
total cost of nuclear stations is of increasing importance in the
nuclear field because of:-

(a) Capital requirements which are much larger than in the
case of conventional plants.

(b) Longer construction period:-, which can be up to six or
seven years.

In a number of European countries there are two other factors
which combine to increase capital requirements, namely rising
inflation rates and high interest rate levels.

3. 2. Accounting and fiscal aspects of IDC

The determination and accounting treatment of IDC brings up
special problems. While from an economic point of view the cost
of all financial resources used should be treated as IDC and
consequently be included in the capitalised cost of the investment
so financed, the legal accounting and fiscal regulations of some countries
only allow interest paid on borrowed money, but not dividends paid on
equity-type capital, to be so capitalised.

The IDC relating to the utility's own resources allocated to
financing new investments before they become productive requires
special attention i. e. dividends paid on new shares of capital stock
and implied interest on self-generated fund during the construction
period of the investment they finance.

Utilities should, of course, remunerate their financial
resources as soon as they become available, even when the investment
they finance has not yet become productive. Interest so due cannot be
compensated by income and therefore must be incorporated in the
capital investment. The amount of this interest depends on the nature
and characteristics of the different financial resources used to finance
the project. All resources used should be taken into account, both
owned and borrowed, plus all costs involved, both implicit and explicit.

For borrowed funds, IDC to be incorporated into the investment
is simply given by the actual interest paid to lenders.

With regard to cost determination of owned resources allocated
to the project, their evaluations is more difficult as internal rates of
return and dividend payments have to be considered. It becomes
necessary to make some estimates which are not always accepted by
the fiscal authorities.

19



Among special regulations affecting the IDC's fiscal treatment
in certain countries, are the reduction in taxes on loans and bonds
issued for financing some new investments and the permission to
deduct interest on borrowed capital allocated to new investment from
earnings in the accounting period.

As indicated above, the treatment of IDC differs between
countries to others in accordance with their own regulations and
practices. The following examples illustrate some of these
differences :

(a) In Switzerland the cost of all financial resources
used to finance a Project may be treated as IDC andr therefore,
capitalised as additional investment cost.

(b) In Spain and Sweden, generally accepted accounting principles
only allow interest paid during the construction period on
loans to be capitalised as IDC, but not calculatory interest
on internally generated funds.

(c) According to the income tax directives introduced a few years
ago in the Federal Republic of Germany, interest on borrowed
capital may no longer be included in the construction cost of
fixed assets, unless it can be demonstrated that the loan
financing was specifically related to the implementation of
the project and the construction work extends over a long
period of time.

3. 3. Estimate of IDC costs

As a previous step for estimating the incidence of IDC costs
on the final investment cost and on the generating costs of nuclear
power plants, it is necessary to determine the values to be assigned
to each of the parameters to be used in the estimates.

The determination of these values is not easy due to the
differences between the FORA TOM countries in respect of basic
parameters such as rates of inflation, manpower costs, financial
structure of utilities and financing costs. For the purpose of this
study, certain simplifications and average values have been applied
to some of the controversial parameters. The values which we
have used are as follows:-

(a) Capital requirements

The estimated investments required for a light water reactor
nuclear power plant of 1, 000 MWE and for its initial fuel load
have on the basis of 1976 prices, been stated at US$500 million
and US$ 50 million, respectively, without including either
inflation or IDC. However, it should be noted that in some
European countries an investment of around US$600 million
dollars is currently estimated to be required for plant and
initial core.
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(b) Construction period

Currently the most common period for the construction of э
nuclear plant is approximately seven years from the date of
authorisation to proceed or the date of the signing of a letter
of intent (whichever is considered to constitute the starting
date).

In order to demonstrate the considerable sensitivity of capital
requirements to the length of the construction period two
alternative cases of an eight year construction period have
also been considered. The fir^t alternative assumes a delay
of one year spread throughout the third, fourth and fifth years
of the original construction schedule. The second alternative
assumes a delay of one year at the end of the construction
period, i.e. just before the start-up of the plant.

(c) Investment profile

Terms of payment and disbursement patterns differ from one
project to another. For a total construction period of seven
or eight years the investment profiles indicated in the tables
3. 2, 3.2 and 3. 3 respectively have been assumed.

According to these investment profiles, the date of authorisation
to proceed is the first day of year 1977 and the plant goes into
commercial operation at the end of year 1983 or 1984, giving a
construction period of seven or eight years. In order to simplify
calculations, it has been assumed that annual investments are
paid in June of each year.

Although some utilities are making advance payments for
nuclear fuel up to ten years before its load into the reactor

(either as down payment to Eurodif and/or Urenco, or as a
way of avoiding a foreeeeable future shortage of enriched uranium)
and similar advance payments may also be made for
reprocessing of irradiated fuel and recovery of plutonium and
residual uranium, the disbursement schedule indicated in the
table 3.4 has been assumed as typical for the initial fuel core
in current nuclear projects for the purpose of this study.

(d) Annual inflation rates

The inflation rates forecast for each FORA TOM country differ
considerably. For the purpose of this study, an annual average
inflation rate of 8% has been assumed for all the plant and fuel
costs throughout the construction period.
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(e) Average cost for money or annual financing cost

The value to be assigned to this parameter naturally depends
upon the financial structure, and sources of funds, of each
utility, but for the purpose of this study an average cost of
capital 8% - 12vo has been assumed. To simplify the calculations,
an annual average IDC cost of 10% has been assumed throughout
the whole construction period, (i.e. 2% above the assumed 8%
inflation rate).

(f) Plant utilisation factor

The factor has been based on a plant utilisation of 6, 000 hours
per year at full load.

(g) Plant life

An economic ife of 20 years has been assumed for depreciation
purposes.

Tables 3. 1, 3. 2 and 3. 3 show the IDC cost for plant investment,based
on the assumed values referred to above for each parameter, while
Table 3. 4 shows the IDC cost for the initial fuel load.
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Year

1977
1978
1979
1980
1981
1982
1983

1977
1978
1979
1980
1981
1982
1983
1984

1977
1978
1979
1980
1981
1982
1983
1984

Investment
profile

(%)

5
11
23

29
20

9
3

100

5
11
17
22
18
15

9
3

100

5
11
23

29
20

9
2
1

Initial
investment

( i o 6 $)

25
55

115
145
100
45
15

500

25
55
85

110
90
75
4 5
15

500

25
55

115
145
100
45
10

5

Investment
escalated at

8%

( i o 6 $)

27
64

145
197
147

71
26

677

27
64

107

150
132

119
77
28

704

27
64

145
197
147

71
17

9

IDC at
10%

( i o 6 $)

1.35
6.03

17.09
35.90
56.69
73.25
85.42

275.73

1.35
6.03

15.19
29.56
46.61
63.83
80.00
93.26

335.83

1.35
6.03

17.09
35.90
56.69
73.25
84.98
94.78

Total
investment

( i o 6 $)

28.35
70.03

162.09
232.90
203.69
144.25
111.42

952.73

28.35
70.03

122.19
179.56
178.61
182.83
157.00
121.26

1,039.83

28.35
70. o:

162.09
232.90
203.69
144.25
101.98
103.78

100 500 677 370.07 1,047.07

1977
1978
1979
1980
1981
1982
1983

-
4

16
11
35
2 3
11

100

-
2 . 0
8 . 0
5 .5

17.5
11.5

5 . 5

50.0

-
2 . 3

10.0
7 . 5

25.7
18.2

9 . 4

73. 1

-
0.12
0.74
1.69
3.52
6.07
8.05

20Л9

-
2.42

10.74
9.19

29.22
24.27
17.45

93.29
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3. 4. Incidence of IDC on investment cost

An examination of Table 3. 1, Table 2 and Table 3. 3, clearly
shows the considerable impact of IDC с . *he total investment cost
of a plant.

As shown in these tables, an initial investment estimated at
US$500 million in 1976 currency becomes an actual investment of
US$677 million when applying a 8% annual inflation rate during the
whole construction period. When adding IDC of US$276 million for
the whole construction period to this figure, the final capital
investment becomes US$953 million. This means that the inflation
adds 35% to the initial investment cost and IDC a further 53%.
Expressed differently, the initial net investment represents only 52%
of the final capital investment, inflation 19% and IDC 29%.

An examination of Table 3. 2 and of Table 3.3, as compared with
Table 3. 1, demonstrates the impact of delays in start-up on the plant
investment cost. In Table 3. 2 inflation and IDC amount respectively
to 41% and to 67% of the initial cost. Taking US$ 1, 040 million as
the final capital investment under alternative A, the initial investment
represents only 48% of the final figures, inflation 20% and IDC 32%.
In Table 3. 3. inflation and IDC amount respectively to 35% and to 74%
of the initial cost. Taking US$ ls 047 million as the final capital
investment under alternative B, the initial investment represents
only 48% thereof, inflation 17% and IDC 35%.

An examination of Table 3.4 also shows the significant impact
of IDC on the initial fuel load cost. In this case, inflation and IDC
amount respectively to 46% and to 40% of the initial cost. Taking
US$93 million as the final investment cost for the initial fuel load,
the initial base cost represents only 54% of the final figure, inflation
25% and IDC 21%.

The reason why inflation is greater than IDC in the case of
fuel, although, the opposite is the case in regard to the plant can
be found in their different investment profiles. Inflation is related
to the time elapsed between the starting date of the project and the
date on which the corresponding payment is made. IDC is related
to the time between the payment date and the date the plant goes into
commercial operation.

While the above figures are only valid within the framework of
the assumptions outlined in paragraph 3. 3, they clearly demonstrate
the tremendous impact that long construction periods can have on the
investment cost of nuclear plants. It is imperative to keep a constant
watch on the progress of a nuclear project to avoid delays in start-up.
This particularly applies when the job is advanced and any delay would
cause a considerable increase in IDC.
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3. 5 Incidence of IDC on generating costs

As explained throughout this chapter, IDC should be incorporated
into the total investment of a nuclear plant. Therefore, IDC affects
not only the total investment but also the fixed operating costs through
the two main fixed components of said costs; financial charges and
depreciation.

To give an indication of this, the basic assuinptions relating to
1, 000 MWe LWR nuclear plant, referred to in paragraph 3. 3, which
would go into operation at the end of 1983, have again been taken.

To simplify the estimate of these fixed operating costs through
the life of the plant, the " constant annuity" method for the sum of
interest plus depreciation has been used. This method determines
an annual fixed amount, or "constant annuity" which taking into account
compound interest at the rate of 10% per annum (the same as used for
estimating IDC) on the accumulated annuities, ensures the accumulation
of an amount equivalent to the total investment made ($953 million) plus
the financial charges at 10%. The constant annuity (interest plus
amortisation) amounts to 11, 746% annually.

Under these conditions and assuming a plant utilisation factor
of 6, 000 hours per year at full load, the capital charged in mills
of dollar per kWh generated, would be:-

0. 11746 x 953 x 10 x 1Q3 - 18. 66 mills/kWh

10 x 6.000

If IDC were not taken into account, the capital charged would be
13. 25 mills kWh. (taking the capital investment figure of US. $677 million)

Thus,within the framework of the assumptions used,IDC represents
5.41 mills/kWh, that is to say, about 29% of the capital charges relative
to fixed operating costs.

Assuming variable costs of about 6 mills/kY-"^ • rnills/kWh for
fuel costs and 1 mill/kWh as operation and maintenance costs), there
would result a total cost of 24. 66 mils/kWh (76% fixed costs and
24% variable costs). Therefore, under such assumptions, IDC would
represent about 22% of the total kWh cost, which highlights the large
effect which IDC has on operating costs.

Under alternatives (A) and (B), IDC would represent about 32%
and 35% respectively of fixed operating costs and about 25% and 27%
respectively of the total kWh cost.
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Table 3.4 shows that IDC represents about 21% of the total
first core investment. The incidence of this fuel IDC on the fuel
operating costs depends on the particular accounting method used
for nuclear fuel. This may be treated as fixed or current assets;
the initial core may be depreciated throughout the active life of the
fuel assemblies or it may not, and so on However, assuming
that the fuel cost is about 5 mills/kWh. and given that 21% of the total
investment in the first core represents IDC, the incidence of this
IDC would be not far from 1 mill/kWh for the energy generated by
the first core. Should this approach be accepted, the incidence of
total IDC costs, both on plant investment and on first core investment,
in the case of the basic assumptions, would be about 6.41 mills/kWh
for the energy generated during the first years, which would represent
about the 26% of the total generating cost of such kWh.

Under alternatives (A) and (B), the incidence of total IDC costs
would be about 7. 58 and 8. 25 mills/kWh respectively which would
represent about the 29% and 31% respectively of the total kWh
generating cost.

3. 6 Conclusions

The principal conclusions arrived at in this chapter can be
summarised as follows: -

(a) Interest during construction constitutes one of the most important
items in final investment cost and in power generating costs in
nuclear plants.

(b) Depending mainly upon the length of the construction period, the
investment profile and the cost of money, interest during
construction can represent about 30% of the fir.al investment cost
in nuclear plants and about 25% of the total generating cost of
nuclear energy.

(c) The sensitivity of IDC costs to the length of the construction
period was demonstrated by showing that a delay of one year
in the start-up of a nuclear plant could give rise to an increase
of about 10% in its final investment cost and an increase of about
7% in its total generating cost. So, with a construct! л period
of eight years, IDC could amount to approximately 35% of the
plant investment cost and 31% of the total generating cost.

(d) The need to reduce construction times must be emphasised.
Among the most frequent causes of delays are the following:-
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Extremely long time periods which tend to elapse between
the application for and the issue of official authorisation.

Local opposition and opposition from groups interested
in environmental protection.

Design modifications imposed by regulatory authorities.

Strikes and other labour difficulties.

It is evident that any action taken to shorten construction times
in worthwhile.

(e) Accounting and fiscal treatment of interest during construct! j u -
differs from one country to another. Special attention should be
paid to IDC in respect to the utility's own resources allocated to
fin«'j.ncing a nuclear project and,in some combines to fiscal
reductions in taxes on loans and bonds issued for such financing.

Depending upon their particular convenience and within a broad
legal framework, individual utilities should have freedom either
to incorporate IDC into the investment or to deduct IDC from
earnings during the accounting period, as well as to select the
fiscal and accounting procedures most suitable to their needs.
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4. LEASING ARRANGEMENTS

In the next decade public utility enterprises will have enormous
financing requirements, which will lead to an extraordinary burden on thei:
balance sheets. The balance sheet ratios will worsen, difficulties in raising
borrowed funds may occur and the possibility of an off-balance sheet financing
will have to be considered by public utility enterprises.

The financing model for the nuclear power plant Gundremmingen realisei
in favour of Rheinisch-Westfalisches Elektrizitatswerk AG (RWE) and Bayernwerk
AG illustrates a new financial scheme which has been developed in the Federal
Republic of Germany, allowing projects requiring expenditure (including
interest during construction) of up to DM3, 500 million (US$1, 400 million)
to be accomplished. The system is built around a special company which
manages the project which will act both as borrower of the funds and lessor
of the assets, so that there will be no impact on the balance sheets of the
two public utility enterprises. They will only be lessees under an irrevocable
leasing contract. Once the boiling water reactor has been put into operation
(currently expected by 1981 or 1982), they will undertake for their own account,
the operation, control, maintenance, repair etc. for the duration of the
leasing period. The rental to be paid by the two utilities to the lessor,
consisting of amortisation plus loan interest (inclusive of incidental charges),
will enable the leasing company to pay interest and repay principal on the
loans in such a manner that approximately 80 - 90% will be redeemed within
the basic leasing period of 13j years. The redemption schedule depends on
the amount of fiscally permitted depreciation. At the end of the basic period,
the conditions are renegotiated. If there is no agreement between the parties
concerned, the leasing contract will expire. In this case the lessee can buy
the power plant. The purchase price will be based on book value.

A syndicate of 27 banks under the leadership of five private and public
banks makes a revolving line of credit of DM450 million (US$ 180 million) for
pre-financing available to the company leasing the assets, which may be
utilised in amounts of not less than DM50 million (US$20 million) for periods
of not more than 1̂  years. RWE and Bayernwerk are at liberty to participate
in such pre-financing out of their own funds to the extent of DM300 million
(US$ 120 million) so that the total credit for pre-financing may be up to
DM750 million (US$ 300 million).

At some later time and in accordance with the prevailing capital
market situation the pre-financing line of credit will be converted :->tep by step
into long-term credit and can be utilised again. The portion of such credit
contributed by the public banks (Landesbanken) shall be converted into long-term
credit by them directly, and the portion from the private commercial banks
either likewise by these banks or by mortgage banks associated with them.
This is the second speciality of this model because the German Federal
Supervisory Office for Credit Institutions allowed the mortgage banks and
Landesbanken for the first time to lend to nuclear power plants. The limit
on the granting of loans for mortgage banks will be 30% of the acquisition value.
Under guarantees by the Bank for Reconstruction and Development (Kreditanstalt
fur Wiederaufbau) and the European Investment Bank, refinancing is done also
via municipal securities.
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From an economic point of view, RWE and Bayernwerk are the
responsible parties in this case, although, in point of law, the company
managing the plant is, owing to the leasing arrangement, the owner of the
nuclear power plant - both in the economic and legal sense - and the debtor
of the banks. The public utility enterprises have already concluded the
building contract with Kraftwerk Union and Hochtief. The lessor entrusts
to the utilities the entire planning, the handling of the construction and of
the delivery contract as well as the engineering work.

By allowing projects to be completely financed outside utilities
balance sheets, leasing is not only easy on the balance sheets themselves
but it also offers cost advantages because of the tax burden on interest
accruing from own capital. On the other hand, financing through borrowing
costs more in terms of the leasing fee, the guarantee fee and the additional
interest payable to the underwriting and financing consortium and this
diminishes the advantage in terms of profitability. Even so, from the point
of view of liquidity, the leasing arrangement still presents a considerable
advantage in that the firm's liquidity reserves remain available to finance
working capital or other capital investment projects. It shall be noted,
however, that in general off-balance sheet financing is not a universal remedy
noJT the kind of financing method that can be repeated at will. Leasing - like
every project financing - relies on the creditworthiness of the enterprise,
which must be economically sound.

blic

The German power plant leasing model can be transferred to
other countries only to a limited extent. Firstly, the details of the leasing
contract are subject to approval of the fiscal authority in the country concerned
and have to be in accordance with the civil law. The fiscal and legal conditions
of off-balance sheet financing will then vary. Secondly, and more importantly
refinancing of the leasing company is the main problem. This should be
long-term ^refinancing. The leasing company cannot rely on its share capital
for borrowing funds. It has to rely on either the leasing contract or the plant
itself (mortgage financing) or on a guarantee given by the sponsoring utility
and/or a state entity. It has to be decided in each country what is the suitable
backing instrument that leads to long-term financing. In this connection the
banking structure in the various countries will be of main importance and has
to be taken into account.
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Whereas the leasing of nuclear power plants is likely to remain an
exceptional case of equipment financing the leasing of nuclear fuel elements
will come into wider use, mainly because it is of interest to a larger number
of public utility enterprises and refinancing is relatively easy in view of the
smaller funds involved.
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Up to now off-balance sheet financing of fuel elements has only been
carried out in the United States. While this is not leasing as normally understood
the basic ideas can be transferred to some European countries. The nroblem
consists again in the different rulings on leasing arrangements by fiscal
authorities and in the difficulty of correlating the burn-up with the leasing
payments/funds repayments. A solution for the reprocessing of the fuel
elements must also be found.
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5. FISCAL AND ACCOUNTING ARRANGEMENTS ALLOWED FOR NUCLEAR
FUEL AND THEIR EFFECTS ON FINANCING

5. 1. Introduction

In a conventional station, the fuel cycle is short, as the coal or
oil is available for immediate use. The value of stored fuel - and thus
the locked-up capital - is normally not very great. In contrast the
fuel cycle in a nuclear station is long and complex and ties up large
amounts of capital for periods of up to six years. Before it can be
used in a reactor nuclear fuel has to undergo a number of transformations
and fabricating processes. Its energy content - and thus its capital value
- is high and in use it is subject to prolonged irradiation with a long period
of residence in the reactor.

After discharge from the reactor, nuclear fuel has a residual value
due to the unburnt uranium and the presence of new fissile isotopes
produced during irradiation. The recovery of these products takes time.

In brief the nuclear fuel cycle entails large expenditures over a
long time span, and at times are much in advance or behind the period
during which the fuel is actually producing electricity. This gives rise
to accounting, financial and fiscal problems; These problems have been
investigated with the main European power utilities and the following
paragraphs are based on the findings.

5. 2. Accounting of Nuclear Fuel

Except for few instances, it is the practice of utilities to enter
nuclear fuel in their books as current assets. In some cases the
first core - in part or in total - is treated as part of the fixed assets
for accounting purposes.

In calculating the fuel cost, the power utilities take into account
all the expenditures relating to the fuel cycle, from the major expenses
(purchase and conversion of natural uranium; enrichment, if any;
fuel assembly fabrication; spent fuel transport and reprocessing;
disposal of radioactive waste) to the ancillary expenses (such as the
process losses, intermediate storage; storage of the enrichment tails,
if any; insurance and customs duties; fuel management) with all the
financial charges involved.

The most common practice is to account for all these expenditures
on the basis of the gross output in kWh of the plant to which they refer.
This calls for the determination of an average unit cost of nuclear fuel
which, for the reasons given in the preceding paragraph, can be assessed
exactly only a few years after the energy it produced has been sent out.
To overcome this difficulty, the following method may be adopted: -
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1. At the beginning of each year the average unit cost is estimated
for the whole lifetime of a station, taking unto account the
expenditure actually incurred for the various phases of the
fuel cycle, and the most reliable predictions available at the
time of the assessment, net of price escalation, for future
expenditures and for the returns from the recovered fissile
materials. The total expenditure thus computed is divided
by the gross output in kWh that the station is expected to
generate on the basis of actual output at the time of the assessment
and of a given plant capacity factor. The interest can be taken
into account by computing the present value of the costs, returns
and energy output referred to a conventional date.

2. The figure obtained from the calculation described in 1. above
is entered in the profit and loss account for the preceding year
and in the expenditure budget for the current year.

3. When the calculation is repeated the following year, a different
figure in generally obtained. Since it is not possible to correct
the profit and loss account of the preceding years, these entries
are left unchanged, but the difference is taken into account in
the calculation of the new value.

This procedure has the advantage that the different values entered
in the books each year provide a picture of the trend in nuclear fuel
cost over the years.

5. 3. Fiscal Problems

No special fiscal treatment is adopted for nuclear fuel. All the
expenditures relating to the fuel cycle incur the normal value added as
value tax (VAT), but the related sums are not taken into account in
the calculation of the average unit cost as the power utilities can
recover them in full.
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The countries within the European Community are subject to a 10%
customs duty on imports of fuel rods or fuel assemblies manufactured
outside the Community. This duty is particularly heavy because the
10% is calculated not only on the manufacturing cost but also on the
fissile material content. However, its application is becoming less
frequent as the installation of fuel manufacturing plants within the
Community increases.

There is no special fiscal treatment of the profits of nuclear power
utilities. Normal taxes on business profits are effective in each
country and in the computation of the profits, the usual deductions are
allowed without any special exceptions for nuclear fuel.
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5.4. Financing of the Fuel Cycle

No special provisions have been made so far by the Governments
of the Foratom countries for the financing of the expenditures
relating to nuclear fuel, although, as previously stated, these
expenditures have to be incurred considerably in advance of the
actual production of electricity, thus entailing high interest charges,
when the formation of strategic reserve stocks is involved do some
of the Governments appear to be willing to cover at least part of the
interest. As a result, the usual sources of finance are used for the
financing of the electric energy sector. The international market is
frequently resorted to, especially for the financing of expenditures
associated with the import of materials and services.

Only

5. 5. Final remarks

As outlined above there are no special fiscal arrangements for
nuclear fuel nor is there any other legal or governmental subsidy
towards the financing of the fuel, although the financial burden is
higher than other energy sources.

However, there are remarkable differences in the way in which
the utilities of the-Foratomcountries make use of the existing fiscal
and accounting regulations. As far as self generating of funds is
concerned it is e. g. of great importance, whether for accounting and
tariff purposes nuclear fuel is valued on a fifo-basis, on an average
cost basis or on a replacement cost basis. In one country utilities
are allowed to value fuel in their accounts on a fifo-basis, whereas
the tariffs are assessed on alifo basis. When prices of fuel are
rising there will be a gap betweenfifo calculated profits and fifo
calculated costs. The resulting taxable income may be reduced Ly
means of a special fiscal allowance and the funds raised in this way
may be used for financLig.

The increasing financial problems of the utilities, which use
nuclear energy for generating electricity, will certainly require
general support of the authorities for this energy source. Up to
now not even moderate concessions have been made in this respect.
A first step might be a more liberal attitude of the authorities to
allow making advantageous use of already existing fiscal and
accounting rules for nuclear fuel.
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