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Economic objectives and results of the
Energy Act

Torstein Bye and Bente Halvorsen

The Norwegian power sector has been requlated and dominated by the public sector for about 90 years, partly to
safequard Norwegian ownership rights to natural resources at the beginning of the century and partly due to uncer-
tainty concerning substantial capital investments in power development just after the last World War. As a result of
formal legal aspects as well as a lack of efficiency and profitability, the time was ripe at the beginning of this decade
to change the existing framework conditions and provide for greater exposure to competition in parts of this sector.
Eight years following the introduction of the new Energy Act we see signs that market orientation and the regulation
of the power sector are now bearing fruit. Over-investment in the power sector has been reduced, and the increase
in mean annual production capacity has almost come to a halt. Differences in electricity prices between manufactur-
ing sectors have narrowed and network charges have been sharply reduced. However, the price differential between
households and some manufacturing sectors has increased slightly. It appears that a steady flow of new regulations
applying to this sector, such as the requirement that power supplies be separated from transmission services, is resul-

ting in considerable changes, and it will therefore be important to follow developments in the period ahead.

Introduction

The government authorities own most of Norway's electri-
city production and transmission capacity. In 1993, the
state’s ownership interest in total power production was
just below 40 per cent. County or inter-municipal power
stations accounted for almost 40 per cent, while municipal

June 1948, the Electricity Rationing Act of 9 July 1948, the
Electricity Act of 19 June 1969, the District Heating Act of
18 April 1986, and Chapter IV of the Industrial Concession
Act of 14 December 1917. Amendments have also been
made to the licensing rules in the Industrial Concession Act
of 14 December 1917 and the Watercourse Regulation Act

and private power stations each had a share of a little more of 14 December 1917. Purchases of Norwegian power

than 10 per cent, see Bye (1997).

The high proportion of government ownership stemmed
from the concern about foreign ownership at the beginning
of this century. This fear was reflected, for example, in the
Citizens’ Rights Act of 21 April 1888, which introduced a
licensing requirement for purchasing or controlling various
types of real property for companies without a Norwegian
board or registered office in Norway. Later came the
"Panic Act” of 1906, which introduced a licensing require-
ment for the acquisition of waterfalls. This was followed
ten years later by Act no. 16 of 14 December 1917 "rela-
ting to the acquisition of waterfalls, mines and other real

stations, however, are still primarily regulated through the
licensing requiremerit the Industrial Concession Act.
This Act also includes provisions on pulie-emotion
rights and theight of reversiorto the state when a license
expires.

Concern about the exploitation of Norwegian natural re-
sources, and hence the emergence of extensive legislation
and considerable public ownership interests, provided the
real foundation for public sector regulation of the power
sector in Norway. It should also be borne in mind that in
connection with reconstruction after the Second World
War there was considerable uncertainty attached to invest-

property”, also referred to as the Industrial Concession Act. ments in capital-intensive projects. This laid the basis for

This Act introduced a requirement entailing that everyone,

two important developments in the Norwegian power mar-

excluding the state and municipalities, had to obtain a licen-ket. The government authorities assumed the entire risk as-

se for purchasing waterfalls.

The new Energy Aét(which came into force on 1 January
1991) replaced several acts: the Power Supply Act of 25
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sociated with development at the same time that they tried
to reduce this risk by linking power production to long-
term contracts with Norwegian energy-intensive manufac-
turing production.

Given this historical background, and the many sound moti-
ves underlying the regulation of the power sector, the ques-
tion may be raised as to why the work on a new Energy
Act was initiated. There were two main reasons for this.
One was of a formal legal nature. Proposition no. 43 to the

1 See Proposition no. 43 (1989-90) to the Odelsting, sanctioned by the Crown Prince on 29 June 1990.
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Odelsting statesExisting statutory rules are today spread
among various pieces of legislation. This spread makes it
difficult to obtain a total overview of energy legislation and
to use existing legislation for executing future tasks in the
energy sector”.

The second was of a purely economic nature. The same
proposition stateSA legal basis must be created for inc-
reasing the efficiency of the power market and providing
for a more flexible use of power. Statutory rules must cre-
ate conditions, which allow the organization of the energy

tials between customer groups even though energy-inten-
sive manufacturing was still kept outside the market.

¢ The state would continue to have import and export
rights.

* Reorganize Statkraft (Norwegian Energy Corporation)
by separating network and electricity production in order
to promote deregulation and competition.

In this article we will focus on the economic arguments for
introducing new statutory rules in the energy sector. The
fact that the Energy Act was aimed at increasing efficiency

supply sector to ensure a economically sound adaptation ofin the power market and achieving a more economically

production and consumption. It should be possible to use
the statutory rules to promote energy efficiency”.

sound adaptation of production and consumption is an indi-
cation that the situation in the energy sector was not as it
should have been. We shall first attempt to concretize the

It was thus deemed that the regulations that had been impleeconomic problems in the existing energy market. With the

mented might well have been justifiable from an historical
point of view, but they were hardly appropriate for the cur-
rent situation. Work was therefore started on drawing up a
new Energy Act that in part would cover the need for sim-
plifying the legislation and in part provides new framework
conditions to achieve a better utilization of the total resour-

ces in the power sector. Furthermore, there was a desire to
enhance the basis for improving the functioning of the elec-

tricity market itself.

help of some economic indicators, we will then discuss to
what extent developments have fulfilled the intentions
underlying the new Energy Act. Finally, we will draw
some conclusions and discuss the outlook for the future.

Economic arguments for the introduc-
tion of the Energy Act

Prior to the introduction of the Energy Act, a number of
articles were published which criticized the existing regula-

The main objectives of the new Energy Act can be summa- tion of energy markets, and pointed to the potential efficien-

rized as follows
< One comprehensive act for the electricity supply sector

cy gains which could be achieved through deregulation. In
the following we will briefly review the most important

which had previously been covered by a large number of problems described in these analyses.

laws and regulations.
« A clear division between those parts of production

which can function in a market and those which are natu-

ral monopolies.
- Regulation of monopolies.

Over-investment in power production

It is well know that there are rising marginal costs associa-
ted with developing hydropower, see e.g. "Master Plan for

- Remove ties between large subscribers and distribution Water Resources” of 1984. If hydropower stations are

utilities with an obligation to deliver.
- Introduce a licensing requirement for engaging in
monopoly activities.

 Provide framework conditions for a more cost-effective
expansion of power stations, including the selection of
development solutions that reflect the willingness to pay
for energy and effect, and a sound ranking of projects
according to rising costs.

* Reorganization of the sector to achieve more cost-effec-
tive operations, including the desire for mergers of distri-
bution utilities and a reduction in the number of energy
utilities, at the same time that vertical integration would
no longer be an objective. Emphasis was placed on a
voluntary approach, but it was also pointed out that it
would be desirable to have more information (for exam-
ple publication of cost figures for distribution utilities) in
order to gain a better basis for evaluating mergers.

« Ensure that local electricity producers were not discrimi-
nated against by distribution utilities.

« Improve the utilization of electricity by having the mar-
ket provide for a narrowing of electricity price differen-

ranked and constructed according to rising unit cost, and
no development is undertaken until the price exceeds the
unit cost of the next project, this ensures economically opti-
mal development.

Historically, both expensive and cheap power station pro-
jects have been carried out in Norway. Furthermore, in the
period prior to 1978 a pricing rule was followed which said
that the price should be equal to the average cost of power
development, including a 7 per cent return on capital. Deve-
lopment decisions were largely based on the elaboration of
energy forecasts. Estimating changes in electricity prices
and then calculating energy demand drew up the projec-
tions. Development was to balance with the projections of
demand. Inconsistency in the estimates for prices and costs
of marginal projects resulted in over-expansion. The attitu-
de was that any increase in "need” was to be covered by
increasing power capacity.

A new pricing principle was set out in the Energy Report
of 1978: the price was to be equal to the marginal cost of
development. It also established an escalation plan for

2 Obtained from Proposition no. 43 to the Odelsting.
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Figure 1. Economic rent in the Norwegian hydropower
sector

b’

Source: Bye andJohnsen (1991).

prices so that the price was to reflect the marginal cost for
general consumption in 1985. This too failed to provide the
right volume of new projects for several reasons. First, the
Energy Report stated that the price should be equal to the
marginal cost. In the long run this meant that development
was only to take place when the price was high enough to
cover the cost of the last project. This applies on the as-
sumption that the price is set in a free market. Prices, how-
ever, were still requlated. Power producers could therefore
in principle always cover their costs. Too high a price, and
hence too low demand in relation to the power capacity
that had been developed, would then result in net exports
from Norway. Thus it may be said that Norwegian consu-
mers were punished at the expense of other countries’
demand for Norwegian electricity. Second, a lack of mar-
ket pricing will have effects on the cost of development.
The best economic choice of development solutions will
not be implemented. A further drawback was that this new
principleonly applied to 70 per cent of the market. The
price of electricity supplies to manufacturing was still deter-
mined on the basis of this industry’s competitiveness and
not on the alternative value in the market. Fourth, there
was still no sound ranking of power projects. This did not
appear until the "Master Plan for Water Resources” in
1984. The pricing rule that was applied constitutes a fifth
factor: the pricencludingthe electricity tax was to equal

the marginal cost. This resulted in a tax wedge between in-
vestments made by the state and municipalities/counties.

In a power system with rising marginal costs, profits ex-
ceeding normal returns to capital, or economic rent, shall
arise. Since there are many cheap power station projects,

return which clearly exceeds the normal return on capital

in Norway. In Figure 1 we have, in a very stylized manner,
ranked "all power station projects in Norway” according to
rising costs, cf. staircase line in Figure 1. Optimal develop-
ment is carried out when the unit cost of the last power
station (b") is equal to the price (p). The excess return in
power production, also known as economic rent, then beco-
mes the shaded area in Figure 1.

Bye and Johnsen (1991) made calculations of the return
that should exist in the power sector in Norway if, given
the current power production capacity, development was
restrained until the price was higher than the marginal cost
of new development projects.

"Assume that a further expansion in power capacity was
postponed until the price equaled the cost of new projects.
With electricity prices corresponding to the long-term mar-
ginal cost and the same volume sold as in 1988, the return
in the power sector might be NKr 22 billion. The normal re-
turn, calculated using a rate of 7 per cent, would amount to
NKr 12 billion for the power sector. According to the natio-
nal accounts, the actual operating surplus in the power sec-
tor in 1988 was NKr 9.6 billion. Including the electricity

tax, the return came to NKr 12 billion. In the long term, the
power sector’s revenues might be increased by about NKr
9 billion”. (See Bye and Johnsen 1991, page 30.)

This shows that at that time electricity production capacity
had been increased so much that the private economic re-
turn (i.e. excluding the electricity tax) did not reach a nor-
mal return (7 per cent) on capital in addition to the fact that
there should have been a substantial economic rent. The re-
turn for society (i.e. including the electricity tax) should be
more than 80 per cent higher than the level achieved. In
this connection the earlier electricity tax may be looked
upon as a type of tax on economic rent. However, since the
Norwegian power market was virtually closed and power
development was undertaken by the public sector, this elec-
tricity tax will entail a tax wedge in investment.

A very low return indicates substantial over-investment in
the power sector in Norway at that time. This was an impor-
tant argument for deregulating the power market and achie-
ving a more market-determined basis for capacity. A sharp
downward adjustment of investments as a result of deregu-
lation through the Energy Act might therefore be expected.

Inefficient network

Network services are natural monopolidse to the falling
average costs of developing network services. It is therefo-
re not automatically possible to use the same pricing rule

and these are not built until the price covers the unit cost of as for power production. A price equal to the marginal cost

the last project, the cheapest power projects achieve a

would result in large deficits in the networks (see e.g. Bye,

3 Berg et al. (1994) defines natural monopolies as follows: "A production activity is a natural monopoly if the total codtscafgpthe
product volume are lower when production is carried out in one enterprise than when it is distributed on an arbitrary sonalter of
enterprises”. A monopoly will develop too little capacity and charge an excessive price for the service relative to thpdtgmco

solution (Gravelle and Rees 1981).
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Figure 2.Cost and price ineffectiveness in transmission
utilities

Figure 3.Efficiency losses from price regulation in the
power market
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Source: Kittelsen (1994).

Johnsen and Stregm 1991). The development of networks,
however, has largely been controlled on the basis of politi-
cal objectives entailing that everyone in Norway could be
linked to the network, and electricity utilities should gua-

Source: Bye and Johnsen (1991).

there was a considerable potential for increasing cost-effec-
tiveness, and that the analyses did not provide a basis for
maintaining that the service was overpriced given the total
costs involved. In other words, the price was reasonable

rantee that everyone received the electricity they demandedgiven the overall costs, but the costs were too high. The

at any one time. The costs of developing the network and

price was therefore also too high. Kittelsen estimated cost

the pricing of the network services have, however, not beenineffectiveness in the network at NKr 1.1-1.8 billion a year.

regulated. This may have resulted in two key problems in
an efficiency context: lack of cost effectiveness and an
overpricing of the service.

We have illustrated these two effects, monopoly pricing
and cost-ineffective investments, in Figure 2. If there are

Inefficient market

The Statkraft price was adjusted in the government budget
each year. Many municipal and county electricity utilities
followed by adjusting their prices accordingly. A charac-

natural monopolies, the price shall be set at the intersectionteristic feature of the energy market prior to the Energy Act

point between the demand curve and the marginal cost
curve. Let us now assume that the price is instead set at
point C. In this case network operators have used their
monopoly power to set too high a price, and demand will
then be lower than what is economically optimal. The eco-
nomically optimal price is set where the demand curve
intersects marginal costs with optimal investments (neces-
sary marginal costs) and not actual marginal costs.

Assume that it was possible through effective regulation to
squeeze the costs in the network down to the line "neces-
sary marginal costs”. The price would then fall tpgmd

the demand for network services would increase. The area

was that due to government regulations to achieve various
political objectives, the administratively determined prices
for different user groups varied. This regulation of prices in
the power market at different administrative and public le-
vels brought about a not insignificant loss of efficiency.

This has been stylized in Figure 3 by distributing a given
volume of electricity X) between two customer groups.

Here the price is assumed to be adjusted for transmission
costs, the differing degree of supply security (spot, long
contracts, etc.) and delivery date. In the regulated situation,
customer group 1will have prigd and demand volums,
while customer group 2 will have pripg and demand

between the dashed lines then represents the economic lossolume(X - x,). In a market with free competition, the
that is due to a lack of cost effectiveness in investment, andprice of all electricity will be approximately equal. This is

the shaded area is the economic loss due to monopoly
pricing.

Kittelsen (1994) studies in detail the costs of 171 Nor-
wegian distribution utilities with the help of a DEA analy-
sig* in order to examine these losses. Kittelsen makes use
of information concerning the most efficient utility in order
to estimate the total efficiency loss in Norwegian distribu-
tion utilities, adjusted for differences in topographical and
climatic conditions. Kittlesen’s main conclusion is that

illustrated in Figure 3 as the intersection point between the
two customer groups’ demand curves dBd E) deter-

mines the price, which is the same for both gropps (
Customer group 1 demands volurjand the other
demands volum —x¢.

A market with free competition will contribute to a pricing
of electricity for customers, which results in the highest
possible economic surplus of the power resource. A discri-
mination of various customer groups, in that some pay a

4 See Kittelsen (1994) for more information about DEA analyses.
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high price and some pay a low price, will result in efficien- Figue 4. Changes in investments in power production.
cy losses. The efficiency loss which arises through this Billion 1997-NKr. 1970-1997

price regulation is illustrated by the shaded area in Figure

3. This stylized example for two customer groups can be  Billion 1997-kroner

expanded to apply to additional customer groups. 160

14.0

In Bye and Johnsen (1991), an attempt was made to calcu- 12.0
late the economic loss in Norway when different customer
groups are faced with regulated prices which are different
from those which a free competition market would genera-

te. They found that the economic loss came to about NKr 69
4.5 billion a year. 4.0
2.0
H H 0.0 -ttt
Other market ImperfeCtlonS 1970 1975 1980 1985 1990 1995

Through government regulations in the period prior to the
new Energy Act all the costs were covered by adjusting Source: Electricity Statistics, Statistics Norway.

prices in step with the Statkraft price, which was an admini-

stratively determined price stipulated by the Storting (Nor-

wegian parliament). This provided poor incentives fora  Figure 5.Changes in mean annual production capacity
cost-effective choice of development solutions in various and gross consumption. TWh. 1970-1996
projects. No calculations have been made of the magnitudeTvv
of these efficiency losses in the power sector before the 120
new Energy Act was introduced. In an industry wherethe |
capital value is close to NKr 200 billion, however, it is 100 —

quite conceivable that these efficiency losses were substan- go T
tial. The industry’s own calculations through the so-called T
5 per cent program (how to obtain 5 per cent more electrici- %
ty from existing power stations) indicate that it is possible 40 {
to obtain more power from the present resources.

—— Mean annual production

--- Gross domestic consumption
20

In the same manner as for distribution utilities, the question o

may be raised whether there have also been over-expansion

and incorrect dimensioning in the transmission grid. There

is also reason to question whether cost-effective expansion source: Electricity Statistics, Statistics Norway

has taken place in the transmission grid. Here, however, we

know very little about the amount that could have been

saved with a more cost-effective regulation of activities. which existed in the energy market prior to the legislative
change.

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996

Total efficiency losses

The total, estimated efficiency losses in the power market, nvestments and power production

power production, and distribution add up to NKr 15-20 bil- Figure 4 shows changes in investments in power produc-
lion a year, which amounts to about 8-10 per cent of total  tion (in billions of 1997-NKTr) for the period 1970 to 1997,
fixed assets in the power sector, or about 2.5-3 per cent of while Figure 5 shows changes in mean annual production

GDP in 1991 This was an important reason underlying capacity and gross domestic consumption (in TWh) of elec-
the desire to deregulate the power market and promote inc-tricity in the period 1970 to 1996. In 1989-1990, invest-
reased competition. ments in the power sector in Norway amounted to about

NKr 7-9 billion a year measured at constant 1997-prices. In
1996, these were reduced to NKr 4.5 billion. At the same
After the Energy Act time, growthin production levelled off even though the
The question which now arises is what effects the Energy mean annual production capacity still rose from a good 108
Act had on the energy market, and to what extent this regu-TWh in 1990 to a little more than 112 TWh in 1996 (see
lation was able to reduce the substantial efficiency losses Figure 5).

5 This analysis is contingent on all customer groups having the same attitude towards uncertainty. If some customer grbtgps attem
reduce the uncertainty of electricity prices by entering into longer contracts, the differences in prices will not neesattarily
efficiency losses.

6 As each of the studies reviewed is partial, it is not automatically possible to add up the estimates which are spkeifraddast
components. It indicates, however, that the magnitude is considerable.
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If we look only at the figures after 1991, it would appear Table 1. Transmission charges for different customer
that the Energy Act to a certain extent has ensured that furt- g.rméps' ?rE/ kWh. ‘.Ne('ighlted g\{era?ggc;f pr"ﬂ;%
her expansion in a period with considerable excess capaci- tized and unprioritized electricity. an

ty has come to a halt. If, however, we look at developments 1993 1996

in the power sector in a slightly longer perspective, we find

that investments in the power sector in Norway started to ~ Mining/manufacturing - 1.7
fall sharply long before the Energy Act came into force. ~ ansport 135 1.4

. . Other industries 15,5 12,7
Through the 1970s mean production capacity rose byan ouseholds 195 17.4
average 3.3 per cent a year. For the ten-year period as a  Total . 15,4

whole, the production capacity increased from 65 to 90

TWh. Investments also rose sharply in the 1970s until the  Source: Electricity Statistics, Statistics Norway

period 1978-1981 when they reached a level of more than

NKr 15 billion a year. It was in this period that major

hydropower development projects were under way in Nor- at the time the proposals for a new Energy Act were presen-

way, with considerable protests from environmental protec- ted by the Labor Party Government in 1987, it was fairly

tion groups. Between 1980 and 1990 investments inthe  clear that this work would result in a system which invol-

power sector were reduced by half. Similarly, the growth  ved greater market adaptation in the power sector. When

rate for mean annual production fell to 1.9 per cent a year. the Syse Government took over in 1989, the Labor Party

Nevertheless, the amount invested was almost 40 per cent Government’s proposal was withdrawn, and the Govern-

more from 1980 to 1989 than the combined amount from  ment presented new recommendations for the Energy Act

1970 to 1979, while mean production capacity only grew  where the market element was further strengthened. It is

by 18 TWh compared with 25 TWh in the 1970s. The likely that those planning new hydropower development

reason for the continued high growth in production was projects felt greater uncertainty about these projects, which

that even though investments declined through the period, in turn resulted in a postponement of plans or a scaling

the level remained high. Lower growth in mean production back of new project planning.

capacity than in the 1970s despite higher investments re-

flects the rising marginal costs of hydropower development

in Norway since the cheapest projects had already been ~ Network charges

carried out. After the Energy Act came into force, the price of electrici-
ty transmission and distribution has fallen (see Table 1).

Why then did investments in the power sector fall more Average network charges for supplying electricity to house-

sharply in the first half of the 1980s than the observed dec- holds declined, according to Electricity Statistics, from

line following the introduction of the Energy Actin 1991?  19.5 gre/kWh in 1993 to 17.4 gre/kWh in 1996, i.e. by 11

First, there were considerable protests from environmental per cent. It is not possible to determine on the basis of the-

protection groups concerning further hydropower develop- se statistics how much the charges have fallen since 1991

ment. Second, it was less profitable to develop new pro-  when the Energy Act was introduced and network charges

jects since the most profitable power stations had already began to be more tightly regulated. The reason is that Elec-

been built. This was offset to some extent, however, by the tricity Statistics do not distinguish between electricity pri-

reduction in electricity prices through the decision to base ces and network charges, i.e. the price of electricity trans-

pricing on the marginal cost instead of pricing based on the mission and distribution, prior to 1993.

average cost as a result of the Energy Report of 1978. The

very high level of interest rates at the end of the 1980s was For other industries, the charge has fallen by nearly 20 per

another reason for the decline in profitability. In a capital- cent in three years. Electricity Statistics do not show chan-

intensive industry like the power sector, high interest rates ges in manufacturing industry’s transmission charges from

will have a considerable impact on production costs, and 1993, but this is now registered as a separate group entai-

thereby on the profitability of new projects. Similarly, the  ling that it will be possible to follow developments in the

fall in interest rates through the 1990s will contribute to future. Regulation of network services by the Norwegian

maintaining investments in the power sector. This may be Water Resources and Energy Administration has thus entai-

one of the reasons why the fall in investments in the power led that some of the efficiency potential referred to in Kit-

sector was not as great as expected after the Energy Act entelsen (1994) has probably already been achieved. For

tered into force. Furthermore, more people were concerned example, a decline of 2 gre/kWh in the network charge for

about domestic production capacity being higher than the household sector’s total consumption amounts to about

gross consumption in Norway (see Figure 5). It should also 35 TWh, NKr 700 million on an annual basis. This figure

be noted that at the beginning of the 1980s new forecastingcannot be directly compared with Kittelsen’s estimate for

communities appeared (see, for example, Longva and the efficiency potential of NKr 1.1-1.8 billion, but it is an

Olsen 1982), which pointed out that the existing forecasts indication that regulation has been effective.

for consumption — which formed the basis for development

plans — heavily exaggerated the growth in consumption.  In order to illustrate the regional effects of the Energy Act

Another factor is that the authorities were working on the  on network charges we have, in Figure 6, plotted changes

new Energy Act throughout the last half of the 1980s. Even in the average network charge for different counties. This
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Figure 6. Network charges for households distributed by county. @re/kWh. 1993-1996
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Figure 7.Coefficient of variation for household network
charges in different counties. Percentage.
1993-1996
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Source: Electricity Statistics, Statistics Norway.

shows a fall in the network charge for almost all counties
from 1993 to 1996, with the exception of Hedmark and

very low charges in 1994, but has now reached a level
more on a par with the other counties.

There is reason to point out, however, that average charges
at the county level may conceal a change in the magnitude
of supplies from high-cost utilities within a county. The
overall change for a county may thereby exaggerate or un-
derestimate changes at the energy utility level.

In addition to the decline in network charges since the intro-
duction of the Energy Act, it also appears that the variation
in network charges between counties has been reduced. In
Figure 7 we have calculated the coefficient of variation for
network charges for households in the period 1993 to 1996.
The coefficient of variatiohis a measure of the variation

in charges between various countries. The higher the figure
is, the greater the differene.

Figure 7 shows that the coefficient of variation fell sharply
from 1994 to 1996. This, combined with the fall in charges
as noted above, shows that the Norwegian Water Resour-
ces and Energy Administration’s regulation of charges in

Buskerud. These were counties that had charges below thethe wake of the Energy Act has been effective. Prices and

average in 1993 and where the charge in these counties

variation have been reduced. Part of the efficiency potenti-

was higher than the average in 1996. Vest-Agder also had al pointed out by Kittelsen has thus apparently been achie-

ved.

7 The coefficient of variation is the ratio of the standard deviation to the mean. We have also calculated the variatedold hous
charges by applying the Gini coefficient. Since both measures provided the same overall picture we have chosen to phesent only

coefficient of variation.

8 Due to topographical differences, network charges shall differ somewhat between the various areas covered. The \atriatiGn in n
charges may, however, also be due to the inefficient operation of transmission and/or distribution utilities. In receat years t
Norwegian Water Resources and Energy Administration has tightened up on the regulation of energy utilities which charge a highe
price than the most efficient utility, adjusted for, among other things, topographical conditions. It is therefore likekydhetion in
the price variation between the different utilities is an indication of more efficient operations.
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Figure 8.Electricity prices for different user groups. Figure 9. Coefficient of variation for household electri-
@re/kWh. Including electricity tax. 1990-1996 city prices in different counties. Percentage.
1993-1996
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Source: Electricity Statistics, Statistics Norway.

The market We also see from Figure 8 that the price for households

An important aim of the Energy Act was to ensure that the and service sectors, which were the most negatively discri-
market would generate less variation in prices between conminated sectors with the highest prices according to Bye
sumer groups, regions and within consumer groups. In bri- and Johnsen (1991), also fell slightly in the first few years
ef, the market was to ensure more uniform pricing of elec- following the introduction of the Energy Act. The rise in
tricity. In the following we shall use figures from Electrici-  prices in 1996 for these groups may be due to little precipi-
ty Statistics and historical information concerning house-  tation and high prices in the market, but also that these
hold charges from the Norwegian Water Resources and  groups had not hedged sufficiently against a short-term rise

Energy Administration in order to shed light on develop-  in prices through longer contracts. There is also reason to

ments in electricity prices. emphasize the administrative arrangements that prevented
consumers from participating in the market in the initial

Prices for user groups period after the Energy Act came into force. First, the Ener-

Bye and Johnsen (1991) estimated efficiency losses as a gy Act states directly that household customers are not
result of considerable price discrimination in the electricity likely to derive considerable benefits from participating
market between various user groups at NKr 4.5 billion a  actively in the market. Second, a system was established
year. The most important discrimination related to differen- with relatively high fees for household customers who
ces in pricing between industries. Figure 8 shows changes wanted to change supplier were an effective barrier to such
in electricity prices, including the electricity tax, for some  changes. The fees were gradually reduced and finally elimi-
groups of industries. nated. This coincided, however, with a period of increased
volatility in the market, entailing that household customers
As Figure 8 illustrates, there has been a clear narrowing of are cautious in terms of active market participation. On the
price differentials between pulp and paper and other manu- other hand, energy utilities have become better at partici-
facturing sectors. While the price for pulp and paper has  pating in the market through their purchases of electricity.
increased, it has fallen sharply for other manufacturing sec- This has in turn contributed to transferring part of the mar-
tors. Part of this is probably due to a large proportion of ket gains to customers, including households.
electricity purchases at spot prices for the pulp and paper
sector’s boilers. The spot price was considerably lower We also see from Figure 8 that the price for power-intensi-
than the fixed price early in the period. Later, the spot price ve manufacturing as a whole rose through the period. This
rose and in periods was higher than fixed prices, which fell was the sector that in absolute terms had the lowest price
slightly in the market. The sector that initially had a low initially due to very favorable long-term contracts. Some of
average price thereby experienced higher prices, while tho-the electricity this sector previously had access to has been
se sectors which were more exposed to the market experi- subject to renegotiations, where this has resulted in slightly
enced slightly lower prices. It may seem somewhat surpri- rising prices. Two events in this segment of the market de-
sing that prices for manufacturing industry fell by a consid- serve considerable attention. The political authorities have
erable margin from 1995 to 1996 in spite of the electricity still been willing to negotiate contracts with manufacturing
crisis in 1996. This may in part reflect good adaptation in  industry, but have exerted considerable pressure on the in-
manufacturing, where longer-term contracts were entered dustry to first attempt to negotiate contracts on a commer-
into in a period of low prices (1995) and where expecta-  cial basis with suppliers of electricity, basically Statkraft.
tions of continued low prices were high. As a result, Norsk Hydro has actually concluded a commer-
cial contract with Statkraft. In more recent periods Elkem,
as another large power-intensive manufacturing player, has
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Figure 10. Spot price and price for households. @re/kWh in 1996-prices. 1985-1996
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also negotiated a commercial contract with the largest various production sectors have narrowed somewhat. The

Swedish power producer, Vattenfall, concerning electricity price for households, however, has risen slightly in this
supplies on long contracts. These are important events bothperiod. In order to investigate whether differences in elec-
because they would hardly have been possible under the tricity prices between households on a regional basis have
old regime, and because the largest share of the efficiency narrowed, we have in Figure 9 plotted the coefficient of
potential calculated by Bye and Johnsen (1991) for the variation for the electricity price for households in various
power market was found in the lack of market relationships counties for the period 1993 to 1996.

inherent in the pricing of electricity for this industry. Once

again, the Energy Act has produced a new regime where a Figure 9 shows that in spite of the rise in prices for house-
large efficiency potential is in the process of being achie- holds in this period, the variation in the electricity price for
ved. households between counties has been reduced. The coeffi-

cient of variation in 1996 is about half the level in 1993.
These may be viewed as examples of how the Energy Act

has had influence on developments in the electricity mar- By comparing the information in Figures 8 and 9 it appears
ket, with prices declining for large consumer groups. that the introduction of the Energy Act has resulted in smal-
Differences in prices for various manufacturing sectors ler variations in electricity prices between different manu-
have narrowed, but there is still a price differential between facturing sectors and regionally between households. How-
households and manufacturing which has not been appre- ever, the differences in electricity prices between manufac-
ciably reduced in this period. However, recent develop- turing and households do not appear to have been reduced
ments with market-based pricing for energy-intensive noteworthy. It should be borne in mind that the market for
manufacturing may in the long run entail reduced variation household customers did not function very efficiently in
here. In Figure 8, all prices include the electricity tax, and the period following the introduction of the Energy Act,
some of the price differentials therefore partly reflect the  partly due to high transfer fees. This is clearly illustrated in
considerable variation in the electricity tax between diffe-  Figure 10, which shows weekly average variations in the
rent user groups. This means that a differentiation of the  spot price for electricity and the average electricity price

electricity tax will amplify the differences in electricity for households for the period 1985-1996. The spot price in
prices between various user groups. the electricity market was very low for long periods with-

out this having a major impact on changes in the household
Price variations between regions price.

In the above we saw that prices for large consumer groups
have declined, and electricity price differentials between

9 Unfortunately Electricity Statistics do not separate the network chare and the electricity price prior to 1993.
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Figure 11. Coefficient of variation for the total electricity Figure 12.Variation in H4-charge, variable component at
price for households in different counties. energy utility level, measured by the coefficient
Percentage. 1990-1996 of variation. Percentage. 1975-1996
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There has been virtually no correlation between the spot  bably varied. The fact that some actually adapted while
price and the average household price in this period even others did not adapt will result in greater variation in prices
though in principal households could participate actively in in the short term. Furthermore, high fees for changing sup-
the market. Throughout the entire period relatively few plier prevented market adaptation. Third, fluctuations in
households have changed their contract type and supplier. market prices that do not have a full impact on all market
However, this situation has changed somewhat the last two segments in the short term (cf. Figure 10) will be observed,
years when fees for changing supplier were removed. At  partly because different types of customers have different
the same time, however, the spot price has increased so  degrees of risk aversion. Figure 11 leads us to conclude
that the potential for profiting from a change has been redu-that the new Energy Act resulted in a lager variation in
ced. It is likely that the strong focus on the "electricity cri-  prices in the short term, but this trend has been reversed in
sis” through 1996 also created increased uncertainty and recent years. It will therefore be important to follow deve-
prompted renewed caution among household customers lopments in the period ahead.

with a view to using the market to obtain cheaper electrici-

ty supplies even though there has been a considerable po- Household prices at the energy utility level

tential for benefiting from such a change. So far we have used Electricity Statistics, which provide
information about average electricity prices by county, in
As noted earlier, Electricity Statistics do not provide a order to comment on the regional variation in electricity

basis for studying changes in electricity prices and network prices between households. This aggregation by county
charges separately in years prior to 1993. The statistics do, may, however, conceal considerable price variations since
however, allow us to study electricity prices including net- there is a fairly wide variation in household charges be-
work charge for households distributed by county. In con- tween energy utilities within each county. For example, we
nection with the discussion of Figures 7 and 9 we conclu- know that a number of municipal energy utilities attempt to
ded that differences in prices for network services and elec-maintain low prices for customers in their own area even
tricity for households narrowed in the period 1993 to 1996. though the alternative value of the electricity (the value in
This conclusion, however, may depend on the time period the market) may be substantially higher. Rising prices in
chosen, which has been selected here for statistical reasonghe market may entail that the variation in prices, as measu-
The trend we observe in the period 1993 to 1996 may be a red by the consumer, will be greater. With lower prices in
random fluctuation, which is due to other factors. the market, the variation due to this is smaller. In order to
study developments in household charges at the energy
If we look at Figure 11, which shows the variation in elec- utility level, we have applied information about household
tricity prices for households, including network rent, for tariffs from the Association of Norwegian Energy Utilities
the period 1990 to 1996, we find that differences in the for the period 1975 to 1987 as well as primary material
price of electricity have not been reduced from 1991 to for Electricity Statistics. Figure 12 shows changes in the
1996. In the period 1991 to 1993 actual prices varied more, coefficient of variation for the variable component of H4-
followed by a narrowing of differentials in the years to charges for households in the period 1975-1996.
1996. This may be due to several factors. First, the degree
to which the various energy companies managed to follow Here we find the same trend as in Figure 11; the variance
up the intentions in the Energy Act the first few years pro- in the charges increases in the period 1991 to 1993 and

10 See Association of Norwegian Energy Utilities (1975-1987).
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Figure 13. Number of energy utilities in Norway (includ-
ing production plant, industrial generators,
wholesale and distribution utilities and net-
work companies). 1990-1996
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then declines. The most interesting aspect of Figure 12,

Figure 14.Changes in the return (per cent) and electricity
production (TWh). 1978-1997
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cent in the course of four years. In recent years, however,
the net number of energy utilities has risen again by 14 uti-

however, is that the variation in H4-charges for households lities, primarily because several energy utilities have been

was reduced substantially from 1975 until work on the new

Energy Act began at the end of the 1980s. The most impor-
tant reason for this is probably a sharp rise in electricity pri-

ces for households in the period 1975-1985. In this period,

split up into an electricity supplier and a network service
supplier. The increase in the number of energy utilities in
recent years has been motivated by the authorities’ require-
ments concerning separate accounts for supplying electrici-

household prices rose by almost 70 per cent in excess of inty and network deliveries. It is likely, however, that in the

flation. When the authorities increased the Statkraft price,
most power companies probably followed suit and raised
prices by the same margin. If the differences in gre/kWh
have been partly maintained through the power utilities’
pricing policy. This might explain the decline in the per-
centage deviation from the average price through the
period. It may also seem surprising that the price differenti-
als did not increase in 1996 as a result of the sharp rise in
market prices due to little precipitation that year. One ex-
planation is that even though spot prices were rising, con-
tract prices were not increased by the same margin. Nor
were many contract prices increased until the end of 1996,
at a time when spot market prices resumed a downward
trend.

Organization of the activity

Compared with many other countries, Norway has many
energy utilities. Figure 13 shows changes in the number of
energy utilities in Norway in the period 1990 to 1996. In
1990, Norway had 380 energy utilities. A number of utiliti-
es were expected to merge as a result of the Energy Act in

long run increasingly stringent efficiency requirements es-
tablished by the Norwegian Water Resources and Energy
Administration for energy utilities will result in more mer-
gers, both for network companies and electricity suppliers,
in order to benefit from any economies of scale.

The return in the power sector

In order to examine the effects of the Energy Act on the re-
turn for energy utilities, we have in Figure 14 plotted chan-
ges in total electricity production and the return in per cent
for the period 1978 to 1996.

Figure 14 shows that production capacity has shown little
increase in this period, i.e. 4 per cent or 4.5 TWh. With
rising prices and rising production, we might expect a cer-
tain increase in the return in the sector. We know, however,
that electricity production in Norway has also varied sub-
stantially in this period, from a peak of 120 TWh in 1995

to a trough of 104 TWh in 1996. This primarily reflects the
considerable variation in precipitation from one year to the
next. Prices have also varied extensively due to variations

order to position themselves and be better equipped to comin precipitation and production, but also due to changes in
pete in the new market. Larger entities may have a number cyclical conditions and temperatures on the demand side.
of advantages, e.g. through economies of scale at the admi-This has resulted in sharp variations in the return. In 1993,

nistrative level, through purchases of equipment for expan-

sion, upgrading and maintenance of existing equipment
and through possible electricity purchases.

Economies of scale in administration and through electrici-
ty purchases have probably been decisive for mergers of
energy utilities, which took place in the period 1990-1994.
In 1994, the number of energy utilities had been reduced
from 380 in 1990 to 312, i.e. a reduction of nearly 20 per

the rate of return (per cent of fixed assets) in the power sec-
tor was down to the level recorded in 1978 even though
production was approximately at the mean year production
level. From a level of 5-6 per cent in 1990-1991, the level

is now barely 5 per cent. Higher prices and higher produc-
tion have thus been offset by expensive investments in re-
cent years. For the period 1991-1997 the average return has
been 4.5-5 per cent. With continued low prices, the return
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and hence the profitability of new development projects are towards risk. In the long term, international climate agree-
likely to be low for some years ahedd. ments may also result in sharply rising electricity prices,
and economic rent in the power sector may gradually be

. achieved and at a faster pace than otherwise. In addition,
Concluding remarks an environmental rent may be obtained in the long term.
The introduction of the Energy Act was motivated not only
on the basis of the formal administrative view that existing
legislation should be streamlined, but was also based on
several studies which demonstrated considerable efficiency Association of Norwegian Energy Utilities (1975-1987):
losses as a result of the way in which the electricity market Tariffoversikt 1975-01-01 — Tariffoversikt 1987-01-01.
was regulated. Against the background of the analyses pre-(Scale of charges 1975-01-01- Scale of charges 1987-01-
sented here, we may conclude that the Energy Act has basiol).

cally functioned according to its intentions, but that this

has taken somewhat longer than expected due to rigidities Berg, M., K. P. Hagen and Chr. Riis (1994): Betingelser
in the initial phase, like fees in the household sector and  for effektivitet, stabilitet og styring i det norske markedet
the exclusion of manufacturing contracts. It appears, how- for telekommunikasjon (Conditions for efficiency, stability
ever that the effect of the Energy Act has been fairly exten- and management in the Norwegian market for telecom-
sive. Investments in the power sector have continuedto  munications)Report 40/1994Foundation for Social and
decline substantially and the increase in mean annual pro- Industrial Research.

duction capacity has almost come to a halt.
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