
Update

16th Congress of the
World Energy
Council

Following the theme 'Energy for
our Common World-What Will
the Future Ask of Us?,' the
World Energy Council (WEC)
held its 16th Congress in Tokyo,
October 8-13, 1995, with some
5000 participants. The WEC,
formed in 1924, is a non-gov
ernmental, non-sectoral, and
non-commercial organization
that draws its membership from
100 countries l which together
consume over 90% of the world's
energy. The WEC's objective is to
promote sustainable supply and
use of energy for peaceful pur
poses for the greatest benefit of
all. The WEC convenes a Con
gress every three years and
conducts a continuing program
of studies, including surveys of
energy resources/ preparation of
energy data profiles for each
member country, and forecasts
of energy supply and demand.

The main body of the program
dealt with these four main
themes: 1) energy in its relation
ship to economic development;
2) sustainable supply for the fu
ture; 3) more efficient use of en
ergy; and 4) improved protection
of the environment. The Con
gress took place in 13 sessions at
which 245 papers from 90
countries, induding nine from
Canada, were presented.

The Congress commenced
with four keynote addresses on
the principal themes. Major ad
dresses were also presented by
energy experts from Britain,
France, Japan, US, and Zambia
dealing with managing energy
systems for the 21st century and
the geopolitics of energy in a
world in transition. There were
also two special addresses pre
5enting views on the climate
change question and on total en
ergy industry quality control.

Topics of the Round Table
discussions, which are an impor
tant feature of WEC Congresses,
ranged from 'Balancing govern
ment regulation and market
forces' to 'Asia/Pacific energy

development;' and from 'Financ
ing energy development' and
'Transport and the environment'
to 'Energy and environmental
development-a retrospective
from 2100.' The collected sum
maries of papers prepared for
the Working Group and Round
Table Sessions have been pub
lished in both hard-copy and
CD-ROM format.

The continuing achievements
of the WEC since the last meet
ing in 1992 were reviewed in
eight Working Group Sessions.
These topics included: economic
instruments and economic goals;
privatization of the electricity
supply industry; energy transi
tion in central and eastern Eu
rope; and global energy perspec
tives to 2050.

One notable paper presented
to the environmental sessions
dealt with acid precipitation,
which is caused by the combus
tion of fossil fuels and by indus
tries such as non-ferrous smelt
ing and refining. A study con
ducted for the World Energy
Council by the International In
stitute for Applied Systems
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Analysis (lIASA) using the
RAINS Model estimated acidic
deposition in Asia arising from
the anticipated increases in the
combustion of coal in China. The
study forecasts high levels
throughout China and in neigh
bouring Korea and Japan peak
ing at more than 10 grams of
sulphur per m2 per year (equiva
lent to 300 kg S04/Ha/yr). This
level of precipitation is some 15
times the Canadian tar get of 20
kg S04/Ha/yr set in the 1980s
and would be enough to seri
Dusty affect agricultural produc
tion in China and its neighbours
and exacerbate health problems.

For the first time, young pro
fessionals in the energy field had
their own Youth Energy Sympo
sium sessions to discuss energy
issues of international impor
tance. Some 123 participants at
tended these sessions, sponsored
by 39 WEC Member Committees
(including three from Canada),
and co-sponsored by the Energy
Council of Canada, the Canadian
Electrical Association, Canadian
Gas Association, and· the Cana
dian Nuclear Association.

Conclusions and Recommen
dations were presented in the fi
nal session of the Congress.
These included a warning
against complacency to the effect
that the 'breathing space' af
forded during the last two
decades by the absence of global
energy crises should not lull
governments or business into a
false sense of security. Action
postponed will become oppor
tunity lost, and early measures
are needed to ensure sustainabil
ity. Two challenges remain on
which little progress had been
made since the previous Con
gress in Madrid in 1992: to make
an immediate and determined
response to the plight of over
two billion people in developing
countries who have no electricity

or access to any com mercial form
of energy; and to achieve sus
tainable, environmentally-friend
ly energy development in a
world of rapidly growing pop
ulation as an important compo
nent of providing an acceptable
quality of life.

The Conclusions to the Con
gress stressed an answer to the
question 'What will the future
ask of us?' in that the requisite
policy, business and end-con
sumer decision-making must
start now. Major financial, social,
and environmental problems
arising from future energy re
quirements must be faced, par
ticularly because the size and
shape of energy demand will in
future be determined not by the
industrialized world but by Asia,
Latin America, and some African
countries as well. By 2010, the
developed nations' share of
world energy consumption will
have fallen below 50% for the
first time.

A number of post-Congress
tours were conducted to various
utilities, research centres, and
industrial operations in Japan.

The next World Energy
Congress will be held in Hous
ton, Texas, on September 13-18,
1998, with the theme 'Energy
and Technology: Sustaining
World Development into the
Next Millennium.' The 18th
Canadian Energy Forum will be
held in Charlottetown, PEl, for
the first lime, May 26-28, 1996,
and wiU deal with 'Regulation
Issues in the Canadian Energy
lndustry:

Copies of the Conclusions and
Recommendations of the 16th
Congress of the World Energy
Council, three reference publica
tions (International Energy Data~

1995, Survey of Energy Resources~

7th Edition, and Performance of
Thermal Generating Plant~Mono

graph 1995), and other informa-

tion concerning supporting doc
uments and papers may be ob
tained from the Energy Council
of Canada, 400-30 Colonnade,
Nepean, Ontario K2E 7)6 (Fax:
(613) 952-6470). (From: R.B.
Toombs)

IAEE Seminar on
World Outlook for
Energy

The Ottawa Chapter of the In
ternational Association for En
ergy Economics (IAEE) held a
Seminar on September 22, 1995.
It was based upon the current
version of the World Energy
Outlook (WEO), which was re
leased earlier in 1995 by the In
ternational Energy Agency
(lEA), on the occasion of the visit
to Ottawa of Sean O'Dell, Chief
Economist and Director of the
Office of Economics, Statistics
and Information Systems of the
Agency. Mr. O'Dell noted the
WEO study provided a forecast
to 2010 which was built around
two main cases: a Capacity
Constraints Case (Case I) and an
Energy Savings Case (Case H).
Case I leads to an upward price
trend for oil reaching $US 28/bbl
by 2010, thereby checking
growth in energy demand. (Such
a price increase would provide a
strong incentive for the devel
opment of the oil sands in
Canada.) Case II foresees the real
oil price remaining at $US18/bbl
with energy savings being
achieved through improved en
ergy efficiency, that is, reduction
in demand over and ahove his
torical trends. These Cases are
compared to a Base Case deter
mined from low prices and ex
trapolated trends where energy
demand rises 50% above the
1992 level by 2010. By campari-
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son, in Case I, the energy de
mand rises 44% by 2010 and in
Case II, 33% above the 1992
level. In Case 1, world oil supply
rises from the 1994 level of 68.3
million bbls per day (Mbd) to
95.2 Mbd, with OPEC supplying
49% of the total. In Case II, the
supply rises to. 92.0 Mbd., of
which 53.6% comes from OPEC.
In these projections to 2010, 90%
of global energy supply comes
from the fossil fuels. In Case I,
non-OECD countries are the
source of over half the C02
emissions in 2010 with China ac
counting for over 40% of this
fraction. Carbon taxes are not
considered by the lEA as effec
tive in controlling carbon dioxide
emissions since a levy of some
$300/tonne would be needed.

The meeting then continued
with comments from a three
member panel. Mr. Jim Hughes,
of Imperial Oil, noted that his
company agrees in general with
the lEA forecast. He further
stated that oil remains the pre
dominant energy source to 2010,
though natural gas is the fastest
growing energy source. The
growth in non-OPEC sources of
oil is due to advances in technol
ogy and effective cost cutting.
The natural gas supply outlook
in Canada is favourable and will
sustain export levels. The oil
supply, on the other hand, is
more price sensitive with the fu
ture becoming more dependent
upon supplies from heavy oil
and oil sands.

Mike McCracken of Informet
rica Limited noted important
behavioral issues that affect en
ergy use. He referred to the ef
fect of privatization, which re
duces the influence of public pol
icy, and changes in work habits
to say a 4-day week with a
growing shift to telecommuting.
He speculated about the future
of the automobile in China's fu-
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ture and noted that a temporary
decline in emissions in reces
sionary periods does not consti
tute a solution to environmental
concerns.

Ralph Torrie, of Torrie, Smith
and Associates, strongly criti
cized the WEO forecast claiming
it was mute on environmental is
sues. In his view, the potential
for reduction in energy demand
was badly underestimated in the
study - greater savings are pos
sible through greater efficiency
in the use of energy and through
technological innovation. Sped
fically, he claimed the report
failed to address the global
warming issue seriously. He be
lieves macro-economic tools are
inadequate for such analyses.

In the subsequent general dis
cussion, Mr. O'Dell noted that
the WEO studies constitute only
a portion of the lEA program,
and that much effort is given to
environmental issues, renewable
technologies, etc. All panel par
ticipants agreed that a large
number of factors, in addition to
macroeconomic analysis tech
niques, need to be considered in
energy forecasting. There was a
plea for early clarification of fu
ture emissions requirements so
more realistic planning may be
conducted by industry. Gener
ally, the WEO forecast was well
received by the meeting with the
view that it was a valuable con
tribution to the energy scene.
(From: RB. Toombs)

lEA Conference on
Greenhouse Gases

The lEA Greenhouse Gas R&D
Programme, based at Chel
tenham in England, organized a
second conference on the mitiga
han options available to deal

with greenhouse gases. The Pro
gramme, in which 16 countries
and industrial organizations par
ticipate, is Chaired by Dr. Kelly
V. Thambimuthu of Natural Re
sources Canada. Canada has
been an active member of this
group since its inception.

The conference, which was
held in London on August 22-25,
1995, followed the interest ex
pressed at the first meeting in
this series held in Oxford in
1993. It was attended by over 250
delegates from 39 countries, and
included the presentation of over
128 papers and 40 poster reports,
with seven contributions coming
from Canada.

The conference was organized
to cover the following subject ar
eas: international dimensions of
the greenhouse gas problem; ad
vanced technologies; C02 cap
ture; C02 storage in oceans or
underground in aquifers indud
ing use in the enhanced recovery
of oil and gas; methane and ni
trous oxide emissions; biomass
options; full fuel and life cycle
studies; and options for the uti
1ization of captured C02. This
relatively new field is rapidly
maturing. Costs and problems
are now known with much bet
ter accuracy than just a few years
ago. Of special interest is the
rapid progress in the field of
C02 capture from power sta tions
which had been identified
previously as one of the major
cost barriers. Storage seems en
tirely feasible in aquifers and in
fact the first actual project of this
kind will be underway in Nor
way in 1996 at the Sleipner Off
Shore Platform, where one mil
lion tonnes of captured C02 per
year will be injected into the Ut
sira aquifer. A co-operative pro
ject was suggested at this meet
ing to study this activity as it un
folds. Storage in the sea is also
possible but environmental ob-



jections are to be expected. Sev
eral biomass options, especially
tree planting, seem possible
between nations on a Joint Ven
ture basis. New Zealand seems
attracted to this possibility. Pro
gress on the re-circulation of
C02 to allow the combustion of
fuels in oxygen, thereby reduc
ing the capture problem signifi
cantly' seem, however, to be dis
appointingly slow, especially for
gas turbines.

There is no doubt now that
C02 may be captured from
power stations and possibly
other industrial processes and
that satisfactory methods of stor
age can be devised. It is still too
early to say, however, whether
the capture and sequestering of
C02 will prove a significant op
tion for the future if emissions of
this gas must be controlled.

Because of the continuing ne
gotiations under the United Na
tions Framework Convention on
Climate Change, a paper from
Brazil (R. Schaeffer and A. Leal
de Sa) was of special interest. An
estimate was prepared of the
quantity of carbon embodied in
Brazilian imports and exports
and it was shown an .increasing
fraction of the domestic emis
sions of C02 was due to the en
ergy intensive nature of that
country's non-energy exports as
compared to its non-energy im
ports. Accordingly, these authors
believe Brazil is underwriting
reduced emissions in other
countries who are in effect buy
ing energy in the fonn of energy
intensive non-energy commodi
ties. It may be that both Aus
tralia and Canada among the
developed 'Annex I' countries
are also in this position.

This conference has been held
in alternate years to the Intema
tional Conference on C02 Re
moval (ICCDR). ICCDR-1 was
held in Amsterdam in 1992, IC-

CDR-2 was held in Kyoto, Japan,
in 1994, and ICCDR-3 will be
held at MIT in Cambridge, Mas
sachusetts, September 9-11, 1996.
Proceedings of the lEA London
meeting were published in a
special issue of the UK journal
Energy Conversion and Manage
ment (as has been the practice for
previous meetings in both series)
in early 1996. The lEA Green
house Gas R&D Programme has
a Home Page on the World-Wide
Web at http:/www.ieagreen.
org.uk/

C02 Research
Initiative Workshop

A C02 Research Initiative Work
shop was held in Edmonton, De
cember 7-8, 1995, under the
auspices of the Alberta Chamber
of Resources and the National
Task Force on Oil Sands Strate
gies. The object of the meeting
was to review the research op
tions relevant to Alberta for con
trolling C02 emissions in the
fossil fuel industry. Subjects sur
veyed included enhanced oil and
gas recovery; markets for C02;
biofixation in food, fibre and
fuel; process changes in the util
ity and oil sands industries; and
emerging R&D possibilities. The
options were then considered in
a series of working sessions.
Among the options considered
were combustion in oxygen in a
utility environment and using
C02 to displace methane from
coal seams. Information on this
Workshop may be obtained from
the Alberta Chamber of Mines,
10235-101st Street, Edmonton,
AI berta T5J 3G1 (Fax; (403) 425
4623).

New Reports and
Books

Intergovernmental Panel on
Climate Change

The Intergovernmental Panel on
Climate Change (IPCq-the
main body advising govern
ments at the international level
in the continuing negotiations
related to the Framework Con
vention on Climate Change
agreed to at the 1992 Rio de
Janeiro earth summit-released
its second assessment synthesis
report in Rome, December 11-15,
1995. In the Summary, the IPCC
report states categorically that
the growing body of data and
analysis now suggests that the
warming of the past century,
and especially the last few years,
is unlikely to be entirely due to
natural causes. The conclusion is
stated in this way: 'The balance
of evidence, from changes in
global mean surface tempera
tures and from changes in geo
graphical, seasonal and vertical
patterns of atmospheric tempera
ture' suggests a discernible hu
man influence on global climate.'
This is the first time such a direct
connection between fossil fuel
emissions and climate change
has been drawn by this group, in
which Canada actively partici
pates. The report goes on to say
'uncertainties remain which are
relevant to judgement of what
constitutes dangerous anthro
pogenic interference with the
climate system, and what needs
to be done to prevent sych inter
ference. The literature indicates,
however, that significant no re
grets opportunities are available
in most countries and that the
risk of aggregate net damage
due to climate change, consider-
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ation of risk aversion, and the
precautionary approach, provide
rationales for actions beyond no
regrets:

In Canada, the summer of
1995 was the third warmest in a
century, although it was notably
colder in the central regions of
the country in the fall months.
On a world basis, this year
proved to be the warmest yet
since the collection of reliable
records began 140 years ago.
There were also some indications
that erratic and/or extreme pat
terns in the weather are increas
ing.

In the US, despite the election
in 1994 of a Congress not notably
sensitive to environmental is
sues, the Clinton Administration
has been considering more ag
gressive measures to meet its
commitment of reducing emis
sions of greenhouse gases to
1990 levels by the year 2000.
These steps are important since
the US is the largest absolute, per
capita and cumulative emitter of
C02' It is almost certain Canada
will not meet the same target,
but the government, nonetheless,
has decided on a policy of volun
tary compliance measures.

The Summary Report of the
IPCC is available from the De
partment of the Environment.

International Energy
Opporfunities-The Canadian
Advantage

This succinct, 12 page report,
published by the Energy Council
of Canada in 1995, summarizes
the initiatives which the Coun
cil's Task Force on International
Opportunities intends to pursue
to enhance Canada's presence in
the growing international market
for energy equipment and ser
vices. The report opens with a
brief review of the Canadian en
ergy situation and then proceeds
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with sections on the interna
tional environment, current in
ternational initiatives, market en
try considerations, downside
risks and precautions, sources of
assistance, the financing of in
ternational opportunities, an as
sessment of international com
petition, and the development of
consortia. It concludes by noting
the unsa tisfied demand for en
ergy in developing countries is
massive, and the political climate
is increasingly receptive to in
vestment from the private sector.
While Canada has not, in the
past, been as aggressive as other
countries in this field, this coun
try has a well-deserved reputa
tion for technical and managerial
know-how in almost all sectors
of the energy industry and
should be able to increase its
share of the market.

Copies of this useful report
may be obtained from the En
ergy Council of Canada, 400-30
Colonnade, Nepean, Ontario
K2E 7)6 (Fax, (613) 952-6470).

Newsletter of the IAEE

The Summer 1995 Newsletter of
the IAEE contains edited ver
sions of several recent presenta
tions of general interest, includ
ing: 'Policy Implications of the
World Energy Outlook' by Ril
wanu Lukman, Secretary-Gen
eral of OPEC; 'The Oil Industry
in the 21st Century, Challenges
and Opportunities' by Dr. Sub
roto, former Secretary-General of
OPEC; 'Energy Challenges of the
21st Century: Where are We
Going and How Do We Get
There?' by John P. Ferriter,
Deputy Executive Director, In
ternational Energy Agency; 'The
European Energy Charter Treaty'
by Clive Jones, Secretary-Gen
eral of the Energy Charter Con
ference; 'Scenarios for Non
OPEC Oil Production through

the Year 2010' by Herman T.
Franssen, Economic Consultant
to HE The Minister of Petroleum
and Minerals, Sultanate of
Oman; and 'Oil and Gas Reserve
Values in the USA' by M.A,
Adelman and G.C. Watkins of
MIT and Charles River Associ
ates respectively.

Copies of this newsletter may
be obtained from the IAEE at
28790 Chagrin Boulevard, Suite
210, Cleveland, Ohio 44122 (Fax,
(216) 464-2737).

Prospects for Energy
Technology in the Netherlands

This report in rna volumes from
the Netherlands Energy Re
search Foundation (ECN), subti
tied Evaluation of the Cost-Effec
tiveness of Energy Technologies un
der a Range of Long-Term Future
Conditions, dated August, 1995,
was prepared to aid in the selec
tion of priorities for energy R&D
activities on a national basis. Au
thored by j.R. Ybema, P. Lako,
D.). Gielen, Rj. Oosterheert, and
T. Kram, the report uses four
scenarios to rank a host of en
ergy technologies of interest.
There are two base scenarios ex
tending to 2040 at high and low
energy prices respectively, in
which a uniform discount rate of
5% per year is employed. In ad
dition' for high energy prices,
technology and sector-specific
discount rates of 5%, 12% and
20% per year are used. The same
specific rates are also repeated
for low energy prices. Altogether
a total of 60 scenario cases were
calculated. In generat the MAR
KAL linear programming model
was used to calculate minimum
cost options, although the limita
tions of this approach were
recognized. The report included
the capture and sequestering of
C02 as an option, and has
interesting sections on the steel



industry.
Volume 2 may be of wide in

terest internationally with its ta
bles of characterization data cov
ering about 200 energy tech
nologies on both the demand
and the supply side. In the re
sults, the technologies were clas
sified into three categories: 1)
those that playa vital role in at
least one of the sets of cases with
C02 emission reduction targets
of 20% or more; 2) those that
playa role in the majority of
cases with more ambitious C02
reduction targets, and 3) a group
of technologies that seem less
relevant to the future energy sys
tem of the Netherlands.

Copies of these two volumes,
catalogued as Reports No. ECN
C-95-002 and -039 (in English),
may be obtained from the
Netherlands Energy Research
Foundation (ECN) at P.O. Box 1,
1755 ZG Petten, The Netherlands
(Fax: +31 2246 44 80). The ECN
has also estab lished a home page
on the World-Wide Web which
may be reached at the following
URL: http://www.ecn.nl/

Interdepartmental Program of
Energy Research and
Develapment

The Office of Energy Research
and Development of Natural Re
sources Canada (NRCan) has re
leased its 75-page report on Pub
lic Good and Wealth Generation
Benefits prepared to evaluate the
ongoing value to Canada of ac
tivities supported by the Interde
partmental Program of Energy
Research and Development
(FERD) to determine their over
all benefits. Notable among the
conclusions is that the invest
ment, through this agency, of
$142 million levered $378 million
($2.65 for every $1 of PERD ex
penditure) in R&D investments
from its partners for a 83% in-

dustrial partnership. The docu
ment also provides a convenient
guide to FERD projects classified
according to the PERD system.

The report, classified as aERO
95-04 and dated September 26,
1995, may be obtained from
OERD at NRCan, 14th floor, 580
Booth Street, Ottawa, Ontario
KIA OE4 (Fax: (613) 995-6146).

The Emerging International
Regimefor Climate Change

The Royal Institute of Interna
tional Affairs has published a
book entitled The Emerging Inter
national Regime for Climate Change
which summarizes a workshop
held by the Institute in June of
1995 to examine the outcome of
the Berlin Conference of the Par
ties (COP) to the Framework
Convention on Climate Change.
At the COP, held in Berlin in
March/April of 1995, the exist
ing emission goals were con
firmed as inadequate and the in
dustrialized countries committed
themselves to negotiate new ob
ligations. Edited by Michael
Grubb, Head of the Energy and
Environment Programme, and
Dean Anderson, this book may
be obtained in North America
from The Brookings Institution,
1775 Massachusetts Avenue NW,
Washington, DC 20036 (Fax:
(202) 797-6004).

Reformulated Gasoline: Lessons
from America

The Oxford Institute for Energy
Studies has published a 82
paged paper (ISBN 0-948061-87
1) dealing with the experience
with the introduction of refor
mulated gasoline to reduce
emissions in the US. This Ameri
can program has been the most
ambitious example of fuel qual
ity regulation to date. Other re
cent papers from the Institute in-

elude: Indonesia: The Political
Economy of Energy by Philip
Barnes (ISBN 0-19-730016-2);
Nigeria: The Political Economy of
Oil by Sarah Ahmad Khan (ISBN
0-19-730014-6); Ownership and
Performance in Electric Utilities
The International' Evidence on Pri
vatization and Efficiency by
Michael G. Pollit (ISBN 0-19
730015-4); and The Effects of Ver
tical Integration on Oil Company
Performance by Fernando Bar
rera-Rey (ISBN 0-948061-90-1).
Copies of these papers may be
obtained from the Institute at 57
Woodstock Road, Oxford, Eng
land OX2 6FA (Fax: +44 (01865)
310527).

A New State of the Environment
Report

Environment Canada released
another in its series of State of
the Environment (SOE) Reports
numbered 95-1, dealing with The
State of Canada's Climate: Monitor
ing Variability and Change. This
document of 52 pages, illustrated
with many tables and graphs,
includes s"ections on climate
change in Canada, temperature,
precipitation, and clouds. A fur
ther chapter puts the extensive
data in perspective, noting that
the most distinctive feature of
climate change in Canada over
the past century has been wide
spread but irregular warming.
There has been a statistically
significant increase in average
annual temperature of 1.00 C
over the period 1895-1992, or
about twice the estimated warm
ing for the globe as a whole over
a similar period. Seasonally, the
greatest wanlling in C~ada as a
whole, and in most regions, has
occurred during winter and
spring, whereas the least warm
ing has occurred in the fall. Day
and night temperatures have
also warmed at different rates.
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Copies of this report and fur
ther information may be ob
tained from Atmospheric Envi
ronment Service, Environment
Canada, 4905 Dufferin Street,
Downsview, Ontario M3H 5T4
(Fa" (416) 739-4882).

Natural Gas Market Assessment
Report from the National
Energy Board

On December 18, 1995, The Na
tional Energy Board released the
latest in its series of Natural Gas
Assessment (NGMA) reports en
titled Price Convergence in North
American Natural Gas Markets
prepared as part of the Board's
Market-Based Procedure of nat
ural gas export regulation. In
1995, Canadian gas production
reached 5.6 TCF (preliminary
data), with exports also reaching
a new record of 2.7 TCF.

This NGMA report is directed
toward a statistical analysis of
price links between various nat
ural gas producing basins in
North America since the deregu
lation of natural gas markets in
the mid-1980s. By assessing the
strength of the price links be
tween basins, conclusions may
be drawn on whether natural gas
is priced in a single continental
market or whether pricing takes
place in segmented regional
markets. The Board's analysis
suggests three broad conclu
sions: 1) there has been an in
creasing degree of integration
among North American natural
gas markets since price deregula
tion and the introduction of open
access; 2) there is, however,
somewhat of a pricing split be
tween eastern and western gas
markets; and, 3) the pricing of
Alberta gas is more strongly
linked with western US natural
gas markets than with eastern
markets. Thus, despite the gen
eral trend towards greater conti-
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nental market integration, it
would not be accurate at this
point to claim there is a single
North American natural gas
market in which the 'law of one
price' prevails.

This 46 page report (including
Appendices and References)
contains much useful sta tistical
information on price changes
over the past decade or so. The
methodology employed relies
heavily upon the Kalman filter
originally developed in the field
of mechanical engineering to
remove signal noise from data
which varies with time. Copies
of this report in English or
French, catalogued as No. NE22
53/1995E or F (ISBN 0-662
24004-9), may be obtained from
the National Energy Board, 311
Sixth Avenue SW, Calgary, Al
berta T2P 3HZ (Fax: (403) 292
5503).

On December 13, 1995, the
National Energy Board 'Export
and Import Reporting Regula
tions' were promulgated in Part
II of the Canada Gazette. On lan
uary 13, 1996, amendments to
the National Energy Board's Part
VI Regulations were re-pub
lished in Part I of the Gazette. In
the latter case, the major new
amendments to the Regulations
are in the area of information
concerning gas supply. In gen
eraI, these new regulations
streamline the reporting require
ments for persons exporting oil,
gas or electricity or importing
gas under the authority of a
licence, order or permit issued
by the Board. Copies of the new
Regulations may be obtained
from the above address.

Short Notes

• On August 16, 1995, the Hon.
Anne McLellan, Minister of Nat-

ural Resources Canada (NRCan)
and Mr. Mike P. Lipkewich,
Chairman of The Coal Associa
tion of Canada (CAC), signed a
Memorandum of Understanding
on global climate change. The
agreement commits the CAC to
work with NRCan to develop
and promote the Voluntary Cli
mate Change Challenge and
Registry Program aimed at pre
paring action plans that will re
sult in limitations of greenhouse
gas emissions. A similar agree
ment was reached with the
Canadian Gas Association
(CGA) on September 20, 1995.
The CAC and the CGA join the
Canadian Association of Petrole
um Producers, the Canadian
Electrical Association, and the
Canadian Energy Pipeline Asso
ciation who entered into similar
agreements earlier in 1995. The
Minister also honoured six min
ing companies for their contribu
tion to energy conservation by
presenting them with Industrial
Energy Innovator Awards. A
progress report on this program
listing the cooperating compa
nies and organizations was re
leased on November 20, 1995
under the title Voluntary Chal
lenge and Registry and is available
from Natural Resources Canada,
580 Booth Street, Ottawa, On
tario KIA OE4 (Fax: (613) 947
6799).
• The ocean wave floating
power plant 'Osprey' was
launched into the Clyde River
near Glasgow in August, 1995.
Built at a quoted cost of £1.9
million, this first large-scale sea
power unit of some 8000 tonnes
has a capacity of 2 MW to be
gen erated in turbines by the
expansion of air compressed by
the action of the waves. It is also
fitted-out to carry wind turbines
of 1.5 MW capacity. This first
unit was financed by a number
of sources, including the Joule



pro gram of the European Union,
but without participation from
the British government which
declined support on the grounds
that the capital investment in
wave power devices is likely al
ways to be excessive. Unfortu
nately the nine ballast tanks
were found to be ruptured after
launching and the necessary re
pairs will cause some delay in
the trials-if not their cancella 
tion.
• Argentina and the United
Kingdom have reached an
agreement to share revenue from
the prospective off-shore region
surrounding the Falkland Is
lands. The effect of this agree
ment is to encourage exploration
for oil in what is one of the few
remaining untested basins in the
world. Some geologists believe
sufficient oil will be found to
eventually rival the North Sea in
production.
-A new study by the National
Oceanic and Atmospheric Ad
ministration (NOAH) of the US
has found that about half of the
C02 emitted by the combustion
of fossil fuels is absorbed by
plants in the Northern hemi
sphere, showing that plants play
a role about equal to the oceans
to which most of the absorption
had previously been attributed.
Scientists working in Brazil have
found the first proof that undis
turbed tropical rain forests soak
up large quantities of CO2: about
one tonne of C02/year for each
hectare of forest. (Source: New
York Times)
- The National Energy Board,
following a serious break in a
natural gas pipeline on the Tran
sCanada Pipelines Limited sys
tem in Manitoba earlier this year,
has announced the terms of ref
erence for an inquiry into the
stress corrosion cracking of steel,
to be undertaken under Section
15 (1) of the Board's Act because

of the apparent increased inci
dence of this type of failure of
the nation's pipelines. There was
a break in one oil line of the IPL
System in November. The in
quiry will be conducted by a
panel of three Board members
K.W. Vollman, A. Cote-Verhaaf,
and R. ll1ing-who will have the
powers of subpoena and the tak
ing of evidence under oath as
outlined in the Act. The Board
has invited public participation,
and requested those interested to
register by October 12, 1995, and
to file submissions by December
31, 1995. Copies of the Direction
on Procedures and the Preliminary
List of Issues may be obtained
from the Board at 311- Sixth Av
enue S.W., Calgary, Alberta (Fax:
(403) 292-5503).
• The ATHENA prototype soft
ware is the result of a three-year
research program coordinated
by Forintek Canada Corp., a na
tional, non-profit, wood prod
ucts research institute with facili
ties in Quebec City and Vancou
ver, developed to help designers,
builders, policyrnakers, and con
sumers make better environmen
tal choices of construction mate
rials. Based upon the concept of
life-cycle analysis, the software
can estimate the environmental
consequences entailed in the
production, transportation, use,
and disposal of materials or
structural assemblies used in
construction. The development
of this software was supported
by Natural Resources Canada as
a contribution to energy conser
vation and to better use of forest
products.
• On October 2, 1995, the
Ukrainian Prime Minister, Yev
hen Marchuk, took advan tage of
the occasion of the visit of
Saskatchewan Premier Roy Ro
manow to ask Canada for assis
tance in getting the G-7 countries
to provide financing to help that

country meet its commitment to
close the Chernobyl nuclear
plant by 2000. At that time,
Ukraine stated it needed SUS 4
billion to close the plant, the site
of the world's worst nuclear ac
cident, to ensure the future of its
6,000 employees, and to make up
for the 5% of the country's elec
tricity still generated there.
Rather than build a gas-fired
combined-cycle plant at the site
as was originally envisioned, the
proposal is now to complete
other unfinished nuclear reactors
in parallel with a modernization
of Ukraine's energy sector. Some
G-7 country's, notably France,
are reluctant to provide this as
sistance, which includes a nu
clear reprocessing plant. The
country must still rely upon
Russia for enrichment and re
processing services although the
Ukraine possesses resources of
uranium. In the meantime, pres
surized water reactors of the
Russian design VVER (440
MWe) have been restarted in
Armenia and Bulgaria due to
power shortages despite protests
by the International Atomic En
ergy Agency who consider these
reactors unsafe. The Armenian
reactor is located in an earth
quake zone. Russia has also an
nounced assistance to Cuba to
complete an already started
VVER reactor in four years. This
reactor is expected to supply
15% of the island's electrical re
quirement. (The cost to Russia is
put at SUS 349 million and to
Cuba $ US 208 million.) How
ever, on December 20, 19951 the
Deputy Prime Minister and then
Minister of the Environment,
Sheila Copps, and the Ukrainian
Minister for Environmental Pro
tection and Nuclear Safety, Y.I.
Kostenko, signed a G-7/Ukraine
Memorandum of Understanding
(MOU) related to the closure of
the Chernobyl nuclear power
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plant. This is the first agreement
ever to be signed by the Chairing
Government on behalf of all G-7
member countries. The MOU re
quires the Ukraine to take all
necessary measures for the de
commissioning of the Chernobyl
Nuclear Power Plant in the
shortest, practically achievable
time. The MOD goes on to state
that 'Ukraine and the G-7 coun
tries will work with financial in
stitutions as well as foreign and
domestic investors to prepare
loan-financed projects based
upon least-cost planning princi
pIes for completion of Khmelnit
sky II and Rovno IV nuclear re
actors, for thermal and hydro
plant rehabilitation and pumped
storage projects, and for energy
efficiency projects in accordance
with Ukraine's energy sector
strategy.' The financial resources
to be provided by the interna
tional community for this activ
ity are projected to total $US 2.3
billion, of which $US 498 million
are in the form of committed
grants and the remaining $ US
1.8 billion will be in the form of
loans from Euratom and other
sources.
• Ballard Power Systems Inc. of
North Vancouver aIUlounced on
September 11, 1995, that the
Chicago Transit Authority will
place three buses into service by
1996 powered by hydrogen fuel
cells of their manufacture.
Chicago will thus become the
first city to use buses powered
this way in its public transit sys
tem. These cells, rated at 275
horsepower (205 kW), will be fit
ted into bodies built by New
Flyer Industries. The initial pro
gram will cost SUS 8 million,
with two more buses to be
added when additional funding
is secured.

On October 3, 1995, the com
pany announced that a fuel cell
has achieved the power density
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(power per weight and volume)
required for use in cars. This fuel
cell was developed by Ballard
under a joint program with
Daimler-Benz of Germany. The
cell is capable of producing 1000
Watts/litre and 700 Walts/kg
(28 kW/ft3), which exceeds the
company's previous goal of 25
kW / ft3 for cars and is the high
est power density ever achieved
in proton exchange membrane
fuel cells. This success is consid
ered a major step towards the
development of workable zero
emission vehicles.

In February 1996, the com
pany announced that its US sub
siduary, Ballard Power Corpora
tion, had received a $8.1 million
contract from Georgetown Uni
versity to develop a 100kW fuel
cell based upon methanol, with
the object of powering a small
bus. The overall project is sup
ported by the US Department of
Transportation.
• The Ford Motor Company has
become the first to build carS
with factory-fitted natural gas
fuel systems in Crown Victoria
cars on the assembly line at their
St. Thomas, Ontario, plant. Until
now, such installations have
been retro-fitted to existing vehi
des.
• The Canadian Council of Min
isters of the Environment
(CCME) met in Whitehorse,
Yukon Territory, on October 24
25, 1995. Ministers unanimously
agreed to work toward national
standards for cleaner fuels for
cars. Several interesting reports
prepared under the general
heading, 'Environmental and
Health Benefits of Cleaner Vehi
cles and Fuels,' were considered.
They dealt with various aspects
of this question including: Air
Quality Modeling; Selected Con
centration-Response Functions
for Human Health Effects; Eco
nomic Evidence of Monetary

Valuation of Human Health Ef
fects; Cost Effectiveness of Vari
ous Vehicles and Fuels Options;
and Cost of Upgrading Canadian
Transportation Fuels. Copies of
these and other relevant reports
may be obtained from the CCME
Secretariat, 326 Broadway, Suite
400, Winnipeg, Manitoba R3C
OS5 (Fax: (204) 948-2125).
• California regulators are
studying a system that could
quietly monitor every car's com
pliance with Federal emissions
rules. Beginning with 1996
models, all new cars sold in the
US are required to be equipped
with a computerized device that
warns drivers when the emis
sions con trol system is malfunc
tioning. The California Air Re
Sources Board is considering
whether to require installation of
a radio transmission device that
would allow officials to automat
ically monitor the car's emissions
equipment as it was driven
along the highway. The installa
tion of such transponders is also
being considered in connection
with automatic highway toll sys
tems in a number of countries. In
the meantime, British Columbia,
faced with a major problem in
the Vancouver region, has an
nounced the adoption of Cali
fomia car emissions standards.
By 2001, all new vehicles sold in
BC should produce 70% less
emissions than today's new cars.
(Source: New York Times)
• An interesting review article
on windpower by Jay Jayadev
has appeared in the November
1995 issue of the journal Spec
trum published by the IEEE (Vol.
32, No. 11). The article provides
past and projected costs of wind
generated electricity and pro
jected additions to wind energy
capacity in a number of develop
ing countries.
• PetroCanada has announced
progress in its plans to develop



the Terra Nova oil field off the
southern coast of Newfound
land. A floating production plat
fonn will be used to produce the
63.6 million m 3 (400 million bbls)
of reserves at a rate of 15..900 m3
(100,000 bbls) per day starting in
2001. The project, which is esti
mated to cost $2 billion, will be
raised by the consortium which
also includes Mobil Oil Canada
Ltd, Husky Oil Ltd., Murphy Oil
Co. Ltd. and Mosbacher Operat
ing Ltd. The Hibernia field in the
same region is set to begin pro
duction in 1997 at 17,500 (110,000
bbls) m 3/day from a fixed plat
form.
• In December 1995.. Alberta an
nounced a new taxation regime
to encourage the development of
the oil sands. The federal gov
ernment also made tax changes
in its February 1996 budget to
encourage the industry.
• The SUS 6.2 billion experimen
tal Japanese fast-breeder nuclear
reactor Monju experienced a se
rious leak of three tonnes of
sodium coolant on December 8,
1995.. and may be shut down in
definitely unless the cause of the
accident can be corrected. The
official in charge of investigating
a possible cover-up in the worst
nuclear incident in Japan to date
has committed suicide appar
ently because he was distressed
by the evidence he had un
earthed. (Source: New York
Times)
• The Los Alamos National Lab
oratory is studying the reaction
of C02 and magnesium oxide in
the minerals serpentine and oli
vine. The reaction is exothermic
and the resulting magnesium
carbonate is stable with the
result the C02 may be seques
tered in the mineral indefi nitely.
• The Motor Vehicle Manufac
turers Association signed a co
operative agreement with Natu
ral Resources Canada on Nov-

ember 1995 to develop a compre
hensive strategy to contribute to
limitations on the emissions of
greenhouse gases. The strategy
will include finding ways to help
drivers realize the benefits of
fuel savings.. improving the on
road fuel efficiency of vehicles,
encouraging consumers to con
sider fuel efficiency when pur
chasing vehicles, and promoting
technological progress in the fuel
efficiency of new vehicles.
• Some useful Uniform Resource
Locators (URLs) in the Energy
Field: lEA Greenhouse Gas R&D
Programme: http://www.iea
green.org.uk/; lEA Energy Tech
nology Data Exchange: http://
etde.org:80/html/etde/home.ht
ml; Ris" National Lab'Jratory in
Denmark: http://www.risoe.dk
/; Carnegie Mellon University
Climate Change: http:// miami.
epp.cmu.edu:80/global_change/
; Global Analysis Task Force:
http://pyramid.unh.edu/csrc/g
aim; Intergovernmental Panel on
Climate Change: http://usgerp
.gov:80/ipcc/; Greenpeace: http:
//www.greenpeace.org:80/gree
npeace.html; Friends of the
Earth: http://foe.co.uk:80/
• General Motors announced on
January 4, 1996, that it would
market a Mo-seat.. battery-based
electric car to be known as the
EVI in Arizona and California
beginnlng in the fall of 1996. This
car.. which will cost in the mid
SUS 30,000 range, will travel
about 150 kIn between recharges
at a top speed of 130 km/hr. A
battery pick-up truck is also
planned with an auxiliary en
gine. Both vehicles are intended
to help meet the severe air qual
ity problems of the region,
though California has recently
relaxed its goal for the introduc
tion of zero-emissions cars. Orig
inally, the Air Resouces Board of
that State aimed to have 2% of
the vehicles sold in 1998 meet

this performance target and 5%
by 2001, but this requirement has
now been withdrawn. Neverthe
less, the target of 10% to this
standard by 2003 remains in
place.

A technical difference is emer
ging over the preferred tech
nique for re-charging electric ve
hicles. General Motors favours
an inductive device for making
the connection while Chrysler
and Ford favour conductive sys
tems. It is claimed that the in
ductive-type charger is safer be
cause there is no exposed metal
and that this method can be
more easily automated. The dis
advantage is greater complexity
and cost.
• A paper appearing in the Jan
uary 1996 issue, Vol. 99, No.1, p.
30, of Technology Review entitled,
'The Electric Car Unplugged' by
Richard de N eufville and other
authors based at MIT is critical
of legislative measures designed
to encourage the use of vehicles
powered in this way. In the same
issue of this journal, there is an
interesting account of the devel
opment of, sodium light bulbs
excited by microwaves and used
in conjunction with light pipes
(page 15).
• According to the article by
William Sweet in the January
1996 issue of the IEEE Spectrum
(page 23), 1995 will be the first
year that orders for combined
cycle power plants around the
world will exceed those for con
ventional steam practice. Also
noteworthy in 1995 was the in
troduction of the General Electric
'H' class gas turbine.. which is the
first to break the 60% HHV effi
ciency barriet.
• British Energy.. the holding
company formed to control the
most modem reactors of Nuclear
Electric and Scottish Nuclear in
preparation for privatization ex
pected later this year, has an-
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nounced it will not proceed with
either the planned Sizewell C or
Hinkley C reactors on the
grounds of uncertainty in electri
cal demand and the low price of
natural gas. Most observors be
lieve that this decision marks the
end of an era in the history of the
nuclear industry in the UK. Ex
pansion of the industry contin
ues in Asia, however, and in
1995, French companies sold two
reactors to China for expansion
of the Daya Bay project to sup
ply electricity in southern Guan
dong Province.
• In one of its first major deci
sions' the new World Trade Or
ganization has found that the
Clean Air Act in the US discrim
inates against foreign oil com
panies and so has directed a
change in these rules. This issue
is important since in the latest
US Department of Energy An
nual Energy Outlook, imports of
clean oil products are expected
to double from their present
level to 254,000 m 3 (1.6 M bbls)
per day by 2015 due partly to a
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decline in US refining capacity.
The WTO has been criticized by
some political leaders as exem
plifying external interference
with US laws.
• In a paper by David Vaughan
and C.S.M. Doake of the British
Antarctic Survey, published in
January in the UK Journal Na
ture, it is claimed that rising
temperatures on the Antarctic
peninsula have loosened large
sheets of ice over the past 50
years. Such melting is likely as
sociated with global warming
and has raised concerns over ris
ing sea levels.
• A proposal to install a power
plant of 150 MWe capacity using
oil shale as fuel is being studied
in IsraeL A US firm, MidAtlantic
Energy Group of Pittsburgh, is
investigating this possibility un
der an arrangement negotiated
with Israel Electric Corporation
with the object of exploiting the
large resources of shale occur
ring in the Negev region of the
country. Similar oil shale re
sources are known nearby in

Jordan.
• An established US inventor of
good reputation is reporting an
electrolytic system that produces
more energy than supplied to it.
Though reminiscent of the re
sults attributed to the 'cold fu
sion' experiments of a few years
ago, there are important differ
ences in the setup used. Fine
beads are coated with layers of
three metals which are then
placed in an electrolytic saline
cell using ordinary (not heavy)
water. According to television
reports (ABC Network Morning
Program, February 7, 1996),
these results have been dupli
cated by some other scientists
and a few well-known compa
nies have expressed interest.

Update is prepared by John Walsh,
Ottawa, Canada. He can be con
tacted at (613) 745-6279, or by vis
iting his Web site at http://infoweb.
magi.com/-dwalsh!jhw.html




