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During the period of July 1-18, 1997, the Association of Energy
Engineers (AEE) conducted its biannual study mission to selected Euro­
pean cities and countries. The study mission focused upon northern
Europe. Mr. Kogut lead an AEE delegation of engineers and profession­
als, which included members of the Cogeneration and Competitive
Power Institute of AEE. The itinerary included England, Holland, Ger ­
many, Denmark, Sweden, and Norway.

Meetings were held in London, Amsterdam, Copenhagen,
Stockholm, and Oslo. AEE delegates were received by various U'S. Em­
bassy, local country government energy and environmental officials,
ut ility executives, and energy business personnel. The purpose of the
study mission was to explore and discuss in greater detail subject mat­
ters relating to electric deregulation, cogeneration, district cooling and
heating, energy rates as affected by deregulation, and current energy
and en vironmental pol icies set forth by the countries visited.

This article focuses on the 1997 AEE study mission and its find­
ing s. The following summarizes meetings conducted at each of the
delineated European cities. Emphasis has been placed upon various sub­
ject matters addressed, and energy information obtained from each of
the cities and areas visited in England and Scandinavia.

ENGLAND

London
London meetings were conducted with various groups including

the Ll .S, Emba ssy, The Electricity Association, PowerGen, and the Euro-
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pean Bank of Reconstruction. Discussions focused upon the deregula­
tion of the electric power industry, the current windfall tax, and
investment in energy efficiency for various building sectors and groups.

As was determined, the United Kingdom has deregulated, or
privatized, its electric distribution systems since 1990. This represents
one of the oldest deregulated electric systems in the world today.

Under the previous structure, the nationalized United Kingdom
electric system was dominated by one large generating and transmission
company, the Central Electricity Generating Board (CEGB). The CEGB
sold electricity in bulk to 12 area distributing boards, each of which
served a closed supply area or franchise. Under the new restructuring of
the electric utility industry, the old CEGB was split into four parts as of
April, 1990. The power stations were divided between two large fossil­
fired generators, National Power and PowerGen, and a nuclear
generator, Nuclear Electric. National Power and PowerGen joined the
private sector, while Nuclear Electric remained in public ownership un­
til 1996.

At the time of privatization, National Power became responsible
for 30,000 MW of capacity, and PowerGen the remaining 18,000 MW of
fossil fuel-fired plant. Some 8,400 MW of nuclear capacity previously
owned by the CEGB was allocated to Nuclear Electric, and 2,100 MW of
hydroelectric pumped storage capacity to the new transmission opera­
tor, NGC. The pumped storage business, First Hydro, was transferred
from NGC in 1995 and is now owned by Mission Energy of the United
States.

Increasingly Competitive Market
All this has led to an increasingly competitive market for base load

generation. Forty-six (46) generation licenses have been issued in En­
gland and Wales since privatization, and there are already at least
twenty-two (22) independent generators selling electricity into the Pool.

There are several key features to the new system. First, power is
traded through an open commodity market, the Pool. Second, the gen­
erators no longer have any obligation to supply, or any assured market.
They have to compete for their share of an increasingly competitive
market. All the major generating companies are required to sell the elec­
tricity they produce into an open commodity market known as the Pool.

Essentially, each generating unit has to declare by 10 am each day
its availability to the market, together with the price at which it is pre-
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pared to generate, for each and every half hour of the following da y. The
units are then called to generate by the NGC in ascending order of price.
The most expensive unit used established the system marginal energy
price which all others receive for that half hour. There is an additional
separate pricing mechanism designed to provide an incentive for the
provision of generating capacity. About 90% of the electricity sold by the
major generating companies is covered by contracts, both with the RECs
and with individual large customers. Only around 10% of electricity
sold is paid for at Pool prices.

The market has had an effect on all those who sell into it. As elec­
tricity cannot be differentiated by source of quality, the challenge is to
be the least cost producer. All the generating companies ha ve imple­
mented a range of measures to reduce costs and ha ve diversified fuel
sources and the range of fuels used. This means burning gas in new,
more efficient CCGT plant, and securing supplies of gas by contracting
for independent gas production or joining with others in exploration.
Companie s are seeking to bu y coal at world prices, whether from the
UK or overseas, taking advantage of low sulfur coal. These measures
ha ve already led to major reductions in fuel costs.

It has been claimed, particularly by those opposed to a more open
electricity market, that most customers have suffered substantial price
increases since privatization. During the earl y years of privatization,
prices rose during the period of relatively high inflation from 1989 to
1992.

In 1996, domestic electricity prices were 11% lower in real terms
than at privatization. Current cost for electric for the industrial custom­
ers is approximately $0.08/kWh (USD), and approximately $0.10/kWh
(USD) for residential without the VAT included. When VAT is included,
UK domestic prices are still among the lowest in the European Union­
32% lower than in Germany, 38% lower than in Belgium, 31% lower
than in France, and 27% lower than in Spain. UK prices for moderately
large industrial customers with a demand of 2.5 MW, based on pub­
lished tariffs, are in the middle of the price range. However , UK
industrial customers who buy electricity under competitive contracts
enjoy even lower prices which are the fifth cheapest among the 15 Mem­
ber States of the European Union. Additional price reductions can be
expected as the fossil fuel levy is further reduced.
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More Remains to Be Done
While much has already been achieved since privatization, many

challenges remain. On the generation side, efforts must be made to en­
sure that competition continues to drive down costs and that these
savings feed through into further price reductions for customers. In the
regulated parts of the business, electricity companies will have to meet
more demanding targets set by the Regulator, which are imposing real
price reductions from year to year.

The mechanisms of the electricity marketplace will also evolve. At
present, the Pool in England operates as a producer's market and the
demand-side is in the early stages of development. New arrangements
are presently under trial to test the scope for demand-side bidding in the
Pool, whereby customers would be given incentives to reduce their con­
sumption at certain times . There is already evidence that this is exerting
a downward pressure on Pool prices. Progress can also be expected in
the treatment of transmission costs, in particular those costs associated
with transmission constraints. Over time, a longer term forward market
in electricity may also develop.

Finally, the issue of energy efficiency will also take on greater im­
portance. Electricity companies have already taken on a number of
initiatives in the area of demand-side management and the question of
incentives to promote greater efficiency is being examined both by the
industry and the Regulator.

On July 2, 1997, the Chancellor announced the introduction of the
proposed windfall tax on the excess profits of the privatized utilities.
The one-off tax will apply to companies privatized by flotation and
regulated by statute. The tax will be charged at a rate of 23 percent on
the difference between company value, calculated by reference to profits
over a period of up to four years following privatization, and the value
placed on the company at the time of flotation. The expected yield is
around 5.2 billion Pounds.

The tax will apply to companies privatized by flotation and regu­
lated (or with a subsidiary regulated) by relevant privatizing statutes.
These are the Telecommunications Act 1984, the Airports Act 1986, the
Gas Act 1986, the Water Act 1989, the Electricity Act 1989 (and the Elec­
tricity (Northern Ireland) Order 1992) and the Railways Act 1993. The
tax will be charged on the floated companies.

The companies falling within the scope of the windfall tax are
BAA, British Energy, British Gas (now BG plc and Centrica), British
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Telecom, National Power, Northern Ireland Electricity, PowerGen, Scot­
tish Hydro, Scottish Power and Railtrack, the regional electricity
companies and the pri vat ized water and sewerage companies (including
such companies now forming part of Hyder, United Utilities and Scot­
tish Power ).

The Electric Association, equivalent to the Edison Electric Institute,
is not in favor of the Windfall Tax. In the end, it is believed that it will
adversely affect deregulation, overall, and the resultant savings derived
from a deregulated electric industry.

European Bank of Reconstruction
Meetin gs were conducted with the European Bank of Reconstruc­

tion (EBRD). Discussions focusing upon the implementation and
finan cing of energy efficiency mea sures in various sectors of the world
economy.

The EBRD is a multinational institution set up with the specific aim
of assisting the countries of central and eastern Europe and the CIS to
devel op into market-oriented economies. Its shareholders include coun­
tries from both this region and the rest of the world, plus the European
Community and the European Investment Bank.

Specifically, the EBRD seeks to promote the de velopment of the
private sector within these economies through its investment operations
and th rough the mobilization of foreign and domestic capital. The
EBRD's main advantages, compared with private commercial banks, lie
in its willingness and ability to bear risk, as a result of its shareholder
base. This allows the Bank to act at the frontier of commercial possibili­
ties and to be an effective "demonstrator." It also shares the project risk
by acting with other pri vate sector entities, such as commercial banks
and investment funds, as well as multilateral lenders and national ex­
port credit agenc ies. The EBRD assists companies that have difficulty in
securing financing: as such, it complements the efforts of other lenders.

Typically, the EBRD funds up to 35 percent of the total project cost
for a greenfield project or 35 percent of the long-term capitalization of
an established company.

Currently, the EBRD is developing framework agreements for the
start-up of energy service companies (ESCO's) in Central Europe. In
addition, they are investing in energy efficiency producing projects such
as improved district heating, networks, and several projects aimed at
reducing the energy consumption in large industrial companies. Citie s
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that the EBRD is working with include Kiev and other cities in the
Ukraine, several cities in Russia, Sofia and Mirisk. AEE has laid some
groundwork in further developing an ongoing business relationship
with the EBRD and AEE's expanding chapters in eastern and central
Europe.

NETHERLANDS

Amsterdam
AEE delegates met with utility executives from NV UNA. Discus­

sions focused upon the controlled and limited deregulation market
currently existing in Holland and Dutch generating companies. UNA
currently has a generating capacity of 3.6 gigawatts (GW), and ranks
third in the Holland utility electric utility industry, with EPZ rated at 4.6
GW and EPON rated at 4.3 GW ranked above UNA. Discussions fo­
cused around the possible merging of the three utilities pushing them to
an overall ranking of eleventh within the European electricity compa­
nies .

Currently, there are four (4) Dutch generating companies: EPZ,
EPON, UNA, and EZH. Prior to the current controlled form of deregu­
lation, there existed fifty (50) distributing companies. Subsequent to
deregulation, there currently exists twenty (20) distributing companies.

The present electric/heat generating plant fuel mix of UNA con­
sists of 62% gas, 20% coal, 17% Blast Furnace Gas (BFG), and 0.41% oil.
This is compared to the Netherlands generating fuel mix of 42% coal,
46% gas, 4.2% BFG, 0.3% oil, and 7.9% nuclear. The Netherlands electric
energy production is estimated to be 40 GWH/year. Coal imports for
electric producing plants are imported from Australia, Columbia, and
South Africa. Domestic coal mines have been shut down.

Peak electric loads for the Dutch generating system is 11,700 MW,
with an estimated system capacity of 10,000 MW. Typically 86% of sys­
tem peaks are generated, with 14% being imported.

"Streamlining '96"
The Netherlands are currently working under an order of Eco­

nomic Affairs titled-Streamlining '96. Some major points of this
directive include:
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• Keep transmission and distribution separate, an "arms length"
from generation.

• Merger of the four (4) producers-Create a "Great Production
Company."

• Provide special status for sustainable energy-ex: solar should be
protected.

• A new government body would be created governing the gas and
electric business. The new body would control free traffic of energy
and protect "captive" users.

As a result of current energy operations, downtime in the Nether­
lands is approximately six (6) minutes per year. This is compared to
thirty (30) minutes per year for the average in Europe.

Based on the present electric energy rates, approximately 60% of
cost per kWh goes to the price of fuel. The general price for electricity
for the industrial sector in the Netherlands is $0.065/kWh (U5D), of
which, approximately less than $O.Ol/kWh represents the systems grid
(380 kVA) cost which is needed to be supported. Overall the Nether­
lands maintain a 65-70% systems load factor .

Up until recently, electricity in the Netherlands has been free of
tax. Households currently have a value added tax (VAT) on energy.
Residential rates with VAT added are at approximately $0.15/kWh
(U5D), and approximately $0.11 kWh without the VAT.

Privatization is not in the near picture for the Netherlands. Some
competition exists, but rates are relatively low compared to other Euro­
pean countries.

DENMARK

Copenhagen
The Ministry of Environment and Energy held court for AEE del­

egates in Copenhagen, Denmark. Discussions focused upon
development energy policies, developed by The Danish Energy Agency,
as related to the country of Denmark. The agencies of energy and envi­
ronment were combined since 1994.

The Danish Energy Agency, an Agency under the Ministry of Envi­
ronment and Energy was established in 1976.The Agency focuses on the
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production, supply and consumption of energy and ensures, on behalf of
the State, the responsible development of energy in Denmark from the
perspectives of society, the environment and security of supply.

The Agency drafts and administers Danish energy legislation and
implements analyses and assessments of development in the energy
field. One of its important tasks is to launch initiatives to translate Gov­
ernment energy policy into practical initiatives. In April 1996, the
Government presented its action plan for energy, Energy 21, the aim of
which is to contribute Denmark maintaining and developing its pioneer­
ing role in the achievement of sustainment of sustainable global
development. In 1996,8% of the total Danish energy consumption was
covered by renewable energy sources. According to Energy 21, this share
shall increase to 30% in 2025.

"Energy 21"
Energy 21 maintains the Government's objective of reducing CO2

emission in Denmark by 20% by the year 2005 in relation to 1988 levels.
The Danish Energy Agency is responsible for the overall planning

of power, heat and natural gas supplies in Denmark. In addition to elec­
tricity, most consumers today have access to energy supply networks
consisting of district heating or natural gas. In areas not supplied by
district heating or natural gas, various subsidy schemes provide incen­
tives to consumers to switch environmentally friendly forms of heating.

Energy supply networks are in the process of being made more
efficient by increasing co-production of heat and power at combined
heat and power (CHP) plants. CHP supply from large-scale plants is
being further developed and local district heating plants converted to
CHP based on natural gas, waste and biomass. New, local district heat­
ing systems are also being established and industries are being
encourage to establish their own, local CHP plants.

Denmark is also a leader with regard to energy savings. The
Agency works to encourage the general public, trade and industry and
public institutions to make even more efficient use of energy in order to
achieve savings. Initiatives targeting private consumers include energy
conservation campaigns and various subsidy schemes. Labeling of elec­
trical appliances is being introduced to encourage consumers to
purchase low-energy appliances.

The Energy Agency also administers a scheme launched in 1997 to
energy-label all buildings so that buyers know the energy condition of
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a building when contemplating a purchase. Furthermore, systematic en­
ergy management has been introduced in most public institutions and
ene rgy consultants encourage trade and industry to save energy by
means of energy auditing schemes.

Tax Legislation
In 1996, new green tax legislation was introduced for trade and

industry the revenue of which is to be recycled to business enterprises.
Energ y intensive enterprises can enter into agreements concerning en­
ergy efficiency measures which will allow them to receive a reduction in
CO2 tax. Subsidie s may also be granted for specific projects leading to
energy improvements in business enterprises.

To attain the overall objective of reducing CO2 emissions, continual
development of new, more energy-efficient technology is required. The
Energy Agency administers the Energy Research Programme (ERP) that
provid es funds for research and development in a number of important
fields including further recovery of oil and natural gas, combustion and
gasification of biomass, development of large-scale, low-noise wind tur­
bines, and fuel cell and superconductor research.

There are currently four (4) power plants in Copenhagen. Surface
heat is utiliz ed for the power plants, for process plants, and to supply
heat to the residential sector.

The current value added tax (VAT) on energy is 25%, with total
taxes on energy amounting to a 50% level. Electric energy cost to the
Dan ish household is currently at $0.20/kWh USD) wi th taxes added.
The average normal hou sehold consumes approximately 4,000 to 5,000
kWh per year.

Wind power currently accounts for 3% of the Danish power gen­
eration, with a target of 12 to 14% for renewable (solar, biomass) energ y.
Present windmill des igns can generate up to 1.5 megawatts (MW) of
power. The best overall combination of cost effective energy delivered to
the Danish systems is produced from windmills in Denmark, and the
purchase of hydro power from Norway. New plants built in Denmark
consis t of gas and straw fueled , with little emphasis on oil.

Currently, there exists seven (7) major generating companies, sup­
ported by 100 distribution companies. These companies feed into two (2)
po wer po ols. Privati zation of the local distribution companies (LDC) is
not on the fore seeable horizon. Denmark wants to focus on an electric
system for the Danish, with little or no outside influence. Eventualliber-
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alization of the Danish electric utility system will come about after Nor­
way, Sweden, England, and the surrounding countries accomplish it.

SWEDEN

Stockholm
Meetings in Stockholm were held with Stockholm Energi. Repre­

sentatives from Stockholm Energi, along with U.S. Embassy
representatives from the commercial division, met with AEE delegates
to discuss energy related matters focusing on deregulation, district heat­
ing, and district cooling as related to the city of Stockholm and Sweden.

Stockholm Energi primarily serves customers in the Greater
Stockholm area and Central Sweden, and is one of Sweden's leading
energy companies. The Company is broadly-based, including electricity,
heating, cooling, gas, and electricity supply network operations. The
unique production mix with electricity and district heating operations of
the same size allows flexibility in adapting production in a cost-effective
way to different weather conditions. Production of electricity in the dis­
trict heating operation has become a competitive alternative in dry years
such as 1996, when it was important to compensate for the low produc­
tion of hydroelectric power. Stockholm Energi has its own facilities for
production and distribution of electricity, heating, gas and cooling.

The ability to give customers the opportunity of complementing
their energy solutions with the pro-environmental district cooling has
provided Stockholm Energi with competitive advantages in relation to
other power companies as regards to meeting customers' total energy
needs.

Deregulation
Deregulation has meant that the Electricity Busines s Division is no

longer restricted by the Local Government Act but may carry out opera­
tions without taking into consideration local government restrictions. As
a result of the collaboration with Imatran Voima Oy, it will be pos sible
to make use of competence in the Network, Heating and Cooling Divi­
sions on a larger market, both nationally and internationally.

The Group has around 450,000 customers, the major part of whom
are customers with domestic electricity. There are over 200 large con­
sumers of electricity, over 3 GWh. Competition for customers became
tougher when the electricity market was deregulated and some down-
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tu rn in electricity sales in the Stockholm region was noted .
Ne twork Supply ope rations ha ve not been deregulated . The Group

still ha s the so le right to transport electricity to all custome rs in the
Stockholm and Aves ta areas on its own networks.

Sales of heating have undergone great expans ion d uring the year,
and dis tric t heating ha s now around 65%, of the heating market in
Stockholm wi th around 3,500 cus tome rs. The greates t compe titor for
district heating is the local oil-fired heating boilers. The environmental
benefits of distri ct heating, operational reliab ility, and simplicity for the
customer provide im portant compe titive ad vantages.

The Group's olde st p roduct, city gas, which ha s been supplied
since 1853, is sold to 109,000 customers of which 102,000 are cooking gas
market cus tome rs. Stockho lm Ene rgi 's newest product, cooling , wh ere
the first delivery took place in May 1995, has around 80 custom ers.
Distr ict cooling is primarily intended for comme rcial prope rties in cen ­
tra l Stockholm. As in the case of dis tric t heat ing, di strict cool ing 's
environmental p rofil e, simplicity and ope ra tiona l reliab ility provide
clear competitive advan tages .

"Choice Power" .. . "Mega Customers"
In February 1996, the Electrici ty Business Division introduced the

product "Choice Power:' allowing the customer to choose the method of
production and accoun t for their purchases of electrici ty between hyd ro­
electric power, nuclear power or Stockho lm electr icity. During 1996, this
ha s been broken down to 3,563 GWh of hyd ro power production , 4,964
GWh of nu clear power production, and 1,112 GWh of Stockho lm elec tric
pow er prod uct ion. Of this comple me nt, the following produced power
was sold : 47% for hydro, 23% for nu clear, and 0.4% for Stockh olm elec tric.

Hydroelectric power production was considerably lower than nor­
mal and 1996 wen t down in history as an exce p tionally dry year.
Compared with Stockholm Ene rgi 's normal annual prod uction of hy­
droelectric power of 4.8 TWh, only 3.6 TWh was produced, a reduction
by 25%. The red uctio n in hyd roelectric power was com pensated for by
more expensi ve thermal power.

During the year, a total of 10.4 TWh (10.5 TWh ) of electricity wa s
produced in wholly own and join tly owned plant s.

In the au tumn, Stockho lm Ene rg i in trod uced the concept Mega
Customer. Major electrici ty cus tome rs who purchase more than one of
the Gro up 's energy products CM become so-called "Mega Cus tomers."
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They then benefit from favorable contracts with their own customer
representative, energy audit, monthly statistic, energy balance, and sim­
plified invoicing procedures, among other things. The intention is to
reduce the customer's total energy cost and to simplify administration in
contacts with customers.

Stockholm Fastighetsagareforening was the first to enter into a
Mega Customer contract for 1,401 properties.

Balancing Energy Production
In a normal year, approximately 45% of the electricity produced

comes from hydroelectric power, 45% from nuclear, and 10% from local.
Other power is produced in big-fuel, coal and oil-heated facilities. Ap­
proximately 75% of all energy produced today comes from sea water.

1996 was an exceptionally dry year with very little pre cipitation.
Precipitation has not been so low since 1969-70. Due to this, the Group
lost around 25% of the normal hydroelectric power production. Hydro­
electric power was replaced by more expensive production at an
additional cost of around SEK 250 million (approximately $34.1 million
USD).

Prices on the Norwegian-Swedish energy exchange rose succ es­
sively at the beginning of the year due to the initially cold period with
low precipitation. When the expected spring flood was late and small,
energy prices rose further. Price peaked early in the autumn, to fall
subsequently as in-flow increased and import of power took place, es­
pecially from Denmark.

In the 1990's, Stockholm Energi has aimed to create a balance in its
own production of electricity between hydroelectric power and nucl ear
power. This strategy was followed up in 1995 when further hydroelec­
tric power resources were acquired from Akzo Nobel. The consequences
of a phasing-out of nuclear power will affect the whole energy sector.

Present electric rates for Stockholm converted to US $ equate to
approximately $0.09/kWh (USD) for residential, and approximately
$0.04 to $0.05/kWh (USD) for industrial and commercial sectors. Pricing
of electric is broken down to approximately 1/3 for fuel cost, 1/ 3 for
transmi ssion costs, and 1/3 for taxes (varies for industrial and commer­
cial sectors).

On January 1, 1996, the 90-year-old electricity legislation was re­
placed by a new electricity act, and the deregulation of the electricity
market became a reality. Currently, the wholesale level is fully deregu-
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lated . Households are slowly being brought into the picture.
Sales amounted to 13.2 TWh (14.2 TWh) of which 1.8 TWh (1.8

TWh ) were internal sales . The reduction largely depends on lower sales
to other power suppliers.

The deregulation of the electricity sector led to tougher competi­
tion to the benefit of customers. It is to be expected that the exchange
price and customer price will be more closely related, especially in the
sectors exposed to competition. The margin between the price to the
customer and the exchange price will diminish, as well as price differ­
ences between different suppliers.

The Nordic exchanges will be integrated which will result in the
Nordic countries becoming a common market. The free electricity mar­
ket, especially in northern Europe will develop successively in response
to cus tomer pressure. Through partnership and expanded competence,
Stockholm Energi intends to participate in this European development.

Concentrated production of district heating makes it possible to
use rene wable sources of energy and thus reduce emissions compared
with individual heating. During the past three years, Stockholm Energi
has expanded its district heating market share by a further 10%. Local
oil-heated boilers have been replaced by district heating or local heating
solutions. During the same period supplies of district heating increased
by the equiva lent of the annual heating requirement for 25,000 detached
houses.

For the third year running, district heating prices were unchanged
despite increased taxes and rising oil prices.

New sales during the year amounted to the equivalent of SEK 100
million / year (250 GWh / year ) in income. This expansion took place pri­
marily in Sodermalm, and through new establishment primarily in the
southwestern suburbs.

In all, sales amounted to 6,981 GWh (5,993 GWh ) including deliv­
eries to Sollentuna, [arfalla and Avesta with 440 GWh (387 GWh ). Heat
pumps, pe llets, bio-oil, and refus e fuel accounted for 60% of the energy
supply. Coal, oil and electricity accounted for the remainder. Electricity
production amounted to a full 1,627 GWh during the year, of which 515
GWh came from production in condensing power plant. The high pro­
portion of condense production was caused by high electricity prices
due to the dry year.

Simplicity is created primarily in relati on to customers. Invoices
via EDI are alread y a reality and more and more customers will be able
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to read consumption statistics etc. via Internet. All customers were
given the opportunity of becoming Mega customers of Stockholm
Energi.

Gas Supply
In regards to gas supply, the Business Division of Stockholm

Energi offers a competitively-priced range of gas products to customers
in the Greater Stockholm area. City gas sales amounted to 396 GWh, an
increase by 34 GWh. Marketing activities are focused on continuing ef­
forts to make new sales to real estate owners. New agreements
equivalent to deliveries of 26 GWh were established.

During the year, SE Gas was given the assignment of creating good
conditions for continued gas operations. Active efforts to reduce the
annual loss of cooking gas customers, and to develop the home-heating
market were initiated. Real estate owners can now, for instance, enter
into agreements on residual value guarantees when replacing old gas
cookers by new.

The number of customers was 109,000 (113,000) at the end of the
year, of which 101,500 (105,000) were on a cooking gas tariff. Customers
are in Stockholm, Solna, Sundbyberg and Nacka. Stepping up the ten­
dency for customers to move away from gas cookers is of decisive
importance for SE Gas 's future profitability. The Business Division has
therefore started active effects to maintain its place on the cooking gas
and home-heating markets. The aim is to reduce the loss of gas cookers
from 4,000 per year in 1996 to 2,000 by 2000.

City gas production takes place in a cracked gas plant. 41,500 tons
of naphtha were used as raw material in 1996.

New sales of building heating are continuing. Use of gas as a ve­
hicle fuel is being developed further. Within the framework of the
EU-supported ZEUS project, 180 vehicles will be powered by biogas.

District cooling, with the aid of cold sea water, has been success­
fully introduced as a new product and a strong complement to
Stockholm Energi's traditional supply of energy. After over two years,
district cooling has achieved a market share of 35% on the cooling mar­
ket in the distribution area.

The year's new sales 26 MW were made to over 40 customers. The
connection of new customers meant that local refrigeration plants con­
taining around 7,000 kg Freon could be eliminated. At the turn of the
year, the total connected capacity was 52 MW (26 MW) and the energy
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supplied during the year reached 34 GWh (17 GWh) . The city system
includes a connected capacity of over 120 MW.

Stockholm Energi 's unique district cooling investment has met a
response throughout the world. The concept for establishment of district
coolin g can be introduced both in Sweden and abroad.

NORWAY

Oslo
AEE delegates met with ENRON Nordic Energy in Oslo, Norway.

ENRON is directly involved with the energy commodities market and
NORD POOL. ENRON buys and sells energy contracts for various in­
dustrial and commercial customers as determined by the unit cost of
energy set by time of day and daily pricing of the Pool.

Norway's total production of electric energy in 1995 was reported
at 123.2 TWh, which is an increase of 8.8% from 1994, and 1.4 TWh over
the old production record from 1990. Exports of electric power (in 1994)
amo unted to 4,836 GWh, wh ile imports accounted for 4,968 GWh. Total
hydroelectric production capacity with normal supply of water is esti­
mated at 112.3 TWh.

Power Production Strategies
Typically in a dry year, the coal-fired plants are the last to be

brought on, and in a wet year, the nuclear plants are the last to be
brought on. This is typical for the Norwegian market of Norway, Swe­
den, Finland, and Denmark, and the power grid system. Total energy
consumption for the Norwegian countries is approximately 370 TWh.

There are currently no nuclear power, coal or gas fired energy
plants in Norway. Ninety-five percent of the electric supply (in excess of
118 TWh annually) is based on hydroelectric power produced in more
than 600 power plants throughout the country. Norway is considered to
be the world's largest consumer, per capita, of electricity.

Most of this energy has been generated, controlled and distributed
by Statkraft and Statnett Grid , two GON owned entities with an annual
investm ent level of about USD 200 million. However, hydroelectric en­
ergy has gradually been liberalized from a strict local monopoly status,
and the various power plants are now individually permitted to com­
pete with each other domestically and on international markets.
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From the total 1995 production of 27,555 MW, Statkraft supplied
close to 30%; municipal and local government utilities supplied 55%,
while private and industrial power plants accounted for 15%.

The annual per cap ita electricity consumption in Norway at
present is approaching 25,000 kWh. The average price for electricity to
regular consumers was in 1995, NOK .55 per kWh, ($0.086/kWh-USD),
while average price for heating oil was reported at NOK 2,55 per liter
(NOK 6.40 equals USD 1.00). Norway's energy rates to the end-user are
typically broken down to: 1/3 wholesale cost + 1/3 transmission + 1/3
taxes. All transport and distribution lines are operated by Statnett
(Norway's state owned Power Grid Company) controlling a grid of
more than 200,000 km.

GON, Norway's state owned power grid company, has opened up
the local markets to competition so that the nearest power plant does not
ha ve its own area automatically guaranteed with monopoly pricing.
Local power plants are now delivering electricity to various organiza­
tions and customers located in Oslo or elsewhere in the coun try .
Norwegian authorities claim that Norway was the first country in Eu­
rope providing free competition among the various domestic energy
producers. To date, even with deregulation, no real net savings on en­
ergy ha ve been realized at the end -user level. Profit s have been basically
observed at the transmission level.

Power-intensive industry such as aluminum works, ferrosilicon
works, and wood processing plants currently account for 25 pe rcent of
the power consumption in Norway. The rest of the industrial sector, the
service industr y and transport consume 45 percent. The remaining 30
percent is consumption by households.

Noting that hydroelectric power accounts for virtually all electricity
generated in Norway, there is a general consent that a highly developed
country cannot base its power supplies exclusively on the weather. The
Government has decided to build two gas fired power plants at an esti­
mated value of approximately USD 500 million on the we st coast of
Norway; Electric energy has always been regarded as an important ex­
port potential, particularly to Norway's neighboring countries.

Abundant Norwegian natural gas resources in the North Sea is
now scheduled to be pumped into two 350 MW gas fired power plants.
The project recently obtained approval from the Norwegian parliament
and is managed by Statoil (Norway's state-owned oil and gas producer),
Statskraft (Norw ay's state-owned hydroelectric power utility), and
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Norsk Hydro (gas producer and industrial flagship, -51 percent con­
trolled by the Norwegian state). Each company has one third ownership
in the gas fired plant. The two plants are scheduled to be in operation
by 1999 and 2000 respectively.

Conclusions
Since the implementation of electric deregulation/ privatization in

England in 1990, the impact of full deregulation in various countries
visited and reviewed, has yet to be realized. While much has already
been achieved since privatization, many challenges remain in England
and the Scandinavian countries.

Some of these challenges, future areas of change, and general com­
ments include:

On the generation side , efforts mu st be made to insure that com­
petition continues to drive down costs and that these savings feed
through into further price reductions for the customers.

• In general, the transmission portion of the electric utility industry
must be deregulated to fully realize the impact of end-user cost
reductions.

• In England, the regulated parts of the business, electricity compa­
nies will have to meet more demanding targets set by the Regula­
tor, which are imposing real price reductions from year to year.

• Privatization does not appear to be in the near picture for the Neth­
erlands .

• Eventua l liberalization of the Danish electric utility system will
come about after Norway, Sweden, England, and the surrounding
countries accomplish deregulation/privat ization. Denmark's focus
is on developing and enhancing the electric system and infrastruc­
ture for the Danish, with little or no outside influence.

• In Sweden, currently the wholesale level is fully deregulated.
Households are slowly being brought into the picture.

• The Nordic exchanges are shifting towards an integrated exchange
which will result in the Nordic countries becoming a common mar­
ket.
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In summary, the expansion of electric deregulation will create ex­
panding opportunities which will result in enhanced energy cost
savings to the end-user. Controlled deregulation of the electric utility
industry would be a prudent course to follow . This would still allow for
end-user savings to occur, and focus on not diminishing the overall
integrity of the electric utility system. As we are about to enter the
twenty-first century, we are beginning to see the future of the energy
industry and its impact on our world environment.
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