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Focus Report 
integrated Transport Planning 
Applying IRP to the Transport Sector 
Over llie pasi two decades, integrated resource plamiing 
(IRP) has moved from a fringe concept to a central 
paradigm for eleclric utilities and llicir regulators in the 
US. In llic process, il may have done more than any other 
single measure to cost-effectively lower the future growUi 
rate of US CO2 emissions. 

Essentially, utility IRP attempts to place energy efficiency 
on an equal footing with new supply, requiring utilities lo 
evaluate both supply-side and demand-side options to 
determine how best to meet ihcir future energy needs. In 
addition, IRP generally incorporates environmental and 
social costs in tlic planning process, so that options tliat 
arc financially cheap but environmentally or socially cost 
ly become less altraclivc. It forces ulililics to move from 
simple least-cost planning to Icast-Joc/aZ-cosl planning. 

The logic and success of tlie IRP concept have not gone 
unnoticed, and many people around the world have begun 
to envision IRP as a model for planning in general. IRP is 
already being applied to a number of natural gas utilities 
in llic US, and we've heard about proposals for its use in 
a variety of other services, ranging from carbon emissions 
offsets 10 telecommunications. 

In perhaps ihc most significant and far-reaching applicci 
lion, a number of iransponalion cxncrls and cnvironmcn-
lid-groups have slatted to l(X)k al IRP as a paradigm for 
^ansporlation planning. The analogy is easy to sec: just 
as utility planners used to think mainly atoul building 
more power plants, transportation planners think mainly 
in terms of building more roads. Where IRP creates a 
level playing field for energy efficiency, integrated 
transport planning (ITP) would rcgun ĵ2liUliici:;UO-Gem-
jare the costs of road building witJi the costs of public 
iransportation, nonnuMori/cd transport, irallic managc-
inent, and oihcr more cncrgy-cllicicnt options." 
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And jusl as utility IRP evolved in 
response lo crises in the elecuic 
power industry (oil price shocks, 
popular opposition to nuclear power, 
and clean air regulations), ITP is 
being developed in llie context of 
Uie worldwide urban crises of traffic 
congestion and pollution. 

"Right now, transport is where llie 
utilities were 10-15 years ago," said 
Mia Birk of tlie hilernalional Insti­
tute for Energy Conservation (IIEC) 
in Washington. DC. "We're at Uie 
stage where everyone agrees tiiat we 
need to try somediing different wiili 
transport. We want to take tlie IRP 
concept, which has proven to be suc­
cessful for utilities, and see in what 
form it can be adapted." 

An Imperfect Model 
Utility IRP melliodologies cannot be 
simply transferred to transport plan­
ning, however. Birk noted tliat un­
like utilities, "transport hasnpmcas; 
urement unit, such as cost per 
kilowatt-liour, llial you can compare 
between options. There is project 
cost, bill you're not necessarily com­
paring projects in order to come up 
with a good iransportation system. 
So Uiere's a lack of a common 
dpnnmin!iinr" Furthermore, while 
utility planning tends to be a ratlier 
^fnirali^f d pmress. transportation 
planning is anytliing but. "There are 
decision makers at all levels," Birk 
said, "scattered tliroughout all depart­
ments." Bangkok, for example, has 
both a Public Works Deparuncni. 
which handles only roads that go in 
certain directions, and a Department 
of Public Works, which handles 
roads going in oilier directions. For 
ITP to work, Birk explained, "you 
not only need lo create a planning 
methodology, but also an institution­
al structure to implement il. You 
have to look al both levels al once." 

The needs of transportation "cus­
tomers" are also more complex than 
thoseof utility customers. One of 
utility IRP's underlying philosopliics 
is dial electric ulililicsjiiusl^jnin^ 
ofdiemsejyf": n<: prrwirlinfi r.lcclric-
ity, but rather electricity services. 

People don't really want electricity; 
lliey want tlie things it can do — 
like powering toasters, televisions, 
or microwave ovens. "In iransporta­
tion it's much more complicated 
than dial," Birk said, "because tlie 
needs and desires are based on years 
of social norms and habits and land-
use considerations and job locations. 
The actual goal in what people want 
to do with transport is not so much 
to get from Place A to Place B, but 
10 achieve all of tlieir daily needs 
through transportation services. It's 
difficult to quantify tJiose tilings." 

The Externality Problem 
For better or for worse, utility IRP 
has opened a Pandora's box by at­
tempting to incorporate environmen­
tal externalities into practical, real-
world econoniic decision making. 
Assigning values to lliose exter­
nalities and detemiining how to in­
corporate lliem into ilie planning 
process have proven to be exu-emely 
controversial and difficult tasks. "In 
the transport field we're much fur­
ther from being able to get any 
agreement on how to incorporate ex­
ternalities," Birk observed. "But I 
don't see lliat as a barrier — if you 
look at the electricity comparison, 
nobody agrees on how to incor­
porate extemalities in electricity 
cither, but it's being done." Besides, 
she said, "we hope that [ITP] can 
move forward without beingjoo 
hnnp lip on incorporating prices, be-
n̂ lise that's somethinglhaUiips 
everybody up all the time, The in­
corporation of environmental exter­
nalities is certainly going to help the 
effort to push tilings away from road 
building, but iliere's evidence tliat 
on a cost-per-person or cost-per-ac-
cess type of calculation, most [non-
road-building] options should come 
out ahead anyway, even without the 
environmental costs." 

What's Happening Now? 
According to Birk, ITP is still in llie 
very early stages of development, 
but interest is growing rapidly. 
"We've pulled together a large 
group of people who wani to work 

on i l , " she said. " I tliink we'll move 
forward significantly in the next 
year or two in getting to a frame-
y,;nrlf wliprp \hp rnnrppt r.nn hr. 

developed into a metliodology that a 
riiy could nciiially apply. We've 
been having lots of discussions with 
EPA, llie Department of Transporta­
tion, and the Department of Energy, 
as well as cities around tlic country, 
and we're working with the people 
who are implementing ISTEA [the 
1991 Inter-Modal Surface Transport 
Efficiency Act] around the counuy, 
to see how we could team up with a 
couple of cities or NGOs [nongov­
ernmental organizations] to apply a 
conceptual framework for ITP." 

The US should serve as tlie logical 
testing ground for ITP, Birk said, 
"because lliere's more momentum 
here toward changing tilings, llie 
policy framework has been altered 
to make it more favorable to this 
type of approach, and we're furllicr 
ahead with technology." ISTEA 
now gives power to metropolitan 
plamiing organizations in tlie US to 
coordinate planning between cities 
and suburbs, sometliing that no organ­
ization had jurisdiction over before, 
riijp.: likp Pnrlln"̂ ^ nrpffotv-nrrd 
San Francisco. California. arsj:Das» 
inp their transportation plans to taka. 
environmental and social consider̂ : 
lions into account._And_the^ 
Maine recently passed a referendum 
requiring that all road buildin£ 
proposals mustj;" r̂.mpnrî i;̂  wiih al­
ternative optimTs. All of these 
aevelopments help to set the stage 
for llie introduction of ITP in the US. 

Ultimately, however, Birk hopes ITP 
can be used worldwide — especially 
in developing countries, wliich is 
her organization's normal focus. 
"The problems and framework are 
similar [between llie US and 
developing countries]," Birk said.' 
"We want to create a sustainable ap­
proach that many cities can use." 
She cautioned, however, that ITP re­
quires a highly individual approach. 
"Transport more than anything else 
is city-specific — every city has its 
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own totally different systems, institu­
tional structures, and technologies." 

nEC has just published a new report, 
entitled Moving Toward Integrated 
Transport Planning: Energy, En­
vironment, and Mobility in Four 
Asian Cities, tliat details many of tlie 
features of ITP in detail. The report 
explores potential applications for 
ITP in cities in Thailand. Indonesia. 
India, and Pakistan, describing the 
current slate of each city's transpor­
tation system, tlie associated en­
vironmental and energy issues, and 
options available for reducing the 
negative impacts of transportation 
growth — such as "land-use plan-

ning, switcliing to more-efficient 
forms^lransport, transport system 
management measures, transporting 
frasu-ucture measures, improving the 
citiciency of individual vehicTesT 
and swiicliing to Cleaner-burning 

jhUallernatiygTuelK." Whlleac-
knowledging thai the development 
of ITP will lake time, the report calls 
on cities to begin ilic process by 
"drawing togetlier the wide spec­
trum of options and considering 
lliem in a systematic manner; carry­
ing out long-range social, environ­
mental, and energy impact anal v.se.s 
for each option; putting in place a 
govemmental body witli broad 
autliority to coordinate all involved 

agencies and power to implement 
llie chosen options; work wiili oilier 
cities around the world to create 
models of various options and ex­
change infomiation; and begin sys­
tematic training of professionals to 
canry out land-use planning, emis­
sions projecting, integrated model­
ing, and energy calculations." 

For more infonnation. contact Mia 
Birk or Cliris Zegras at the Interna­
tional Institute for Energy Conserva­
tion. 750 First Street NE, Suite 940, 
Washington. DC 20002, USA. Tel" 
-1-1 202 842 3388; Fax: -i-l 202 842 
1565. 

UK Urges Local Planners 
to Curb Car Use 
The UK govemment has acknowl­
edged tlie need to make the reduc­
tion of private car use one of the ob­
jectives of land-use planning, telling 
local authorities to reject develop­
ments that generate more traffic — 
such as out-of-town shopping centers. 

In tlie future, all major development 
4m?P0Sals m i K I ji<<Ag<!AH i n fAm^o 

Qf ilieir potential to reduce the need 
i[o_trayi±-,manners are expected to 
promote walking, cycling, and tlie 
use of public transport systems, and 
to encourage freight to go by rail or 
waterways railier lhan by road. 

The govemnient's "greening" of the 
planning system is buttressed by a 
newly published research report. 
Reducing Transport Emissions 
Through Planning. Jointly commis­
sioned by the UK Dcparmients of 
Transport and tlie Environment, the 
report says the UK could cut its CO2 
emissions by up to 15% over the 
next 25 years by curbing road traffic 
and improving the development of 
public transport systems. Witliout 
any changes in transport and plan­
ning policies, the report estimates, 
an increase in road traffic could lead 

to a 60%-120% increase in CO2 
emissions by 2025. 

Reducing Transport Emissions 
Through Planning is available from 
Her Majesty's Stationery Office, 49 
High Holbom. London WCl V 6HB, 
UK. Tel:+44 71 873 9090; Fax: 
444 71873 8200. 

Interest and Conflict over 
US Energy Tax Intensifies 
With his energy tax proposal under 
fire, US President Clinton in recent 
weeks has acceded to calls for addi­
tional exemptions in Uie hopes lhat 
he can thereby secure enough sup­
port to pass it tlu-ough Congress. In 
so doing, Clinton is walking a fine 
line. Exemptions may gain the sup­
port of specific legislators and their 
constituents, but can erode the sup­
port of others. Daniel Lashof, of the 
Natural Resources Defense Council 
(NRDC), told GZ-C/{'s sister publi­
cation. Energy, Economics and 
Cliinate Change, that "there is a 
point beyond which we would say 
this tax is so riddled with loopholes 
and exemptions tlial we cannot in 
good faiih support it." At the time, 
Lashof indicated iliai Uie proposal 
had not yet reached that point, partly 

because tlie NRDC and others were 
"opposing all exemptions as hard as 
wccan." 

The latest round of cxcmpiions 
began when iljc Clinton administra­
tion sent a specific Icglsiatiyo 
proposal 10 Congress on 30 April., 
The proposal slated in legal terms 
many cxcniptiijns and other changes 
the administration had already an­
nounced in general language on 1 
April (sec GECK, 9 April 1993). 
But it did contain a few new addi­
tions. For example, while ihe ad­
ministration had said earlier Uiat 
"coal used in Uie production of syn-
Uieiic natural gas" would be ex­
empted, the legislative proposal 
added that coal used to produce 
"any other synthetic fuel specified in 
regulations prescribed by Uie 
Secretary [of Energy]" also would 
be exempt. 

The proposal was delivered to the 
House of Representatives. Once in 
its hands, the activity surrounding 
Uic tax intensified. AlUiougli the 
proposal still had not emerged from 
die House Ways and Means Commit­
tee when we went to press, it was 
clear that additional exemptions and 
other changes would be made before 

VOL.V, NO. 9 14 MAY 1993 



GLOBAL ENVIRONMENTAL CHANGE REPORT 

Uie committee completed its work 
and sent the bill to Uie full house for 
a vote. Among Uie changes ex­
pected were provisions Uiat bring 
Uie collection points for Uie lax even 
closer to Uie final energy user, and 
which would ease Uic tax burden on 
aluminum producers and oUiers. 

To some important groups, amend­
ments were insufficient; Uiey instead 
called for the measure's defeat. 
Among Uie most recent additions to 
Uie growing list of opponents were 
Uie US Chamber of Commerce and 
the Affordable Energy Alliance, a 
coalition of companies and business 
organizations. 

If the tax passes despite the opposi­
tion, it will have little direct and 
near-temi impact on US CO2 emis­
sions. However, llie tax collection 
system that it requires could be used 
in Uie future to impose heavier taxes 
and reduce CO2 emissions by 
greater amounts. Even more impor­
tant in Uie short term, imposing the 
tax will make il more difficult for 
members of Uie EC to furUicr delay 
approval and implementation of Uie 
proposed EC carbon/energy lax. 

A US tax also will put pressure on 
Uic Japanese to follow suit. As 
Masahisa Aoki, chainnan of Uie 
Japanese House of Representatives 
Special Committee on Global En­
vironmental Issues, said on 11 May 
at the Second US-Japan Seminar on 
llie Global Environment in 
Washington, DC, if Uie US "does 
adopt a new energy tax, il will affect 
us in Japan; there is no question." 

UK Appears Isolated in 
Opposing EC 
Carbon/Energy Tax 
Depending on whom you listen to, 
the prospects for a carbon/energy 
tax in Uie EC grew either brighter or 
dimmer on 23 April when environ­
ment and energy ministers of all EC 
countries except Britain agreed lhat 
the tax should be adopted. 

Proponents of the tax believe Uial 
with 11 countries now in favor of 

Uie proposal, it is only a matter of 
time before Uie UK bows to Uie pres­
sure. But Uiere is no guarantee Uiat 
Uiis will happen. Skeptics em­
phasize Uiat Uie lax proposal must 
be approved by all 12 member 
stales, and it only lakes one oppos­
ing county to sink il. 

British officials said Uiat "several" 
counu-ies al Uie meeting were unwill­
ing to commit Uiemselves to Uie lax. 
That may be true, but it is not 
refiected in Uie meeting's official 
report, which represents Uie con­
clusions of Denmark (Uie current 
EC president). The report stales 
pointedly Uiat "a decision on [a fis­
cal] instrument at Uie Community 
level should be reached as soon as 
possible, and 11 delegations agree 
on Uie need for a positive decision." 

While Greece, hcland, Portugal, and 
Spain for Uie first lime expressed 
clear support for the lax, they made 
Uieir endorsement conditional on the 
receipt of special ireatment (most 
likely a delay in Uie introduction of 
Uie tax) due to Uieir relatively low 
CO2 emissions. 

The carbon/energy tax proposal will 
come up foTiliscu^ion again next 
monUi, at R1 Jun^iifeling of EC 
finance niihtstef<rAlUiough they 
are not expected to make any final 
decisions, the finance ministers' con­
clusions will give a good indication 
of the tax proposal's chances. 

Environment ministers from all of 
Europe and their counterparts from 
Uie US and Canada, meanwhile, 
called for "timely decisions to intro­
duce as soon as possible taxation 
lhat leads to an effective limitation 
in CO2 emissions" at Uie second pan-
European conference of environ­
ment ministers in Lucerne, Switzer­
land, on 28-30 April, The host 
counuy did not succeed, however, in 
pushing for binding decisions to 
develop and iniroduce a European 
energy tax wiUiin a certain lime 
frame and to set up a cleanup fund 
for Central and Eastern Europe from 
Uie proceeds of such a tax. 

EC Finalizes Energy 
Efficiency Standards 
Mandatory EC standards for boost­
ing Uie energy efficiency of 
refrigerators and freezers, under dis­
cussion for more Uian two years al­
ready, are being finalized by Uie 
European Commission and may be 
submitted by Uie summer for govern­
ment approval. The Commission, 
Uie EC's executive, is also consider­
ing taking an initiative to improve 
Uie energy efficiency of office equip­
ment similar to the US EPA's volun­
tary Energy Star program for com­
puters and printers, a Commission 
official told GECR's sister publica­
tion Environment Watch: Western 
Europe. Fridges and freezers have 
been singled out for priority action 
because they are the single biggesi 
energy users in the home. 

The draft EC legislation would re­
quire manufacturers to achieve an 
energy efficiency improvement aver­
aging around 10% by January 1997, 
with a second step — for which stan­
dards will be set nearer the time — 
to follow ilu-ce or four years later. 
The proposal will complement an 
EC-wide energy use labeling system 
that will lake effect next year for 
seven groups of household applian­
ces. The Commission official said 
technical changes to fridges and 
freezers will be necessary in some 
cases as CFCs in cooling systems 
arc replaced by substitutes. These 
changes will offer an opportunity to 
manufacturers to redesign their prcxl-
ucis for greater energy efficiency. 

Report Finds Federal ~ 
Subsidies Favor Energy 
Supply over Efficiency ' 
A "damaging" pattern of federal 
energy subsidies that has favored 
energy supply resources over energy 
efficiency (by a 35-10-1 ratio in 
1989) "continues lo waste taxpayer 
dollars and coniribute to environ­
mental pollution" in Uic US, accord­
ing to a new report from the 
Washington, DC-ba.scd Alliance lo 
Save Energy. 
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Federal Energy Subsidies: Energy, 
Environmental and Fiscal Impacts 
provides high and low estimates for \ 
overall federal subsidies to Uie ener­
gy sector in 1989. The high esti­
mate, US S36 billion, reflects Uie 
value of each subsidy at market 
rates. The low estimate of $20 bil­
lion refiects Uie government's cost 
of providing Uie subsidies. Accord­
ing to Uie Alliance, Uie difference 
can be accounted for boUi by Uie 
govemment's lower cost of borrow­
ing funds and by different meUiods 
of calculating subsidy levels. Tlie 
high estimate would drop by S3.5 
billion if today's energy statutes 
were in place in 1989. 

According to Uie report, 58%_(S2J 
billion) of all subsidies directly pro-
iinntf-sjhp iii;f> nf fns^l fuels, while 
30%(S\ 1 billion) is earmarked for 
nuclcar̂ ncrgy. End-use energy ef­
ficiency receives only 3% (S983 
million), and emerging renewable 
sources account for only 2% ($900 
million). The report terms Uie sub­
sidies "environmentally perverse" 
even wiUiin Uie fossil fuel category. 
Relatively clean natural gas receives 
Uie lowest (S4 billion) of Uie sub­
sidies Uiat promote fossil fuel use. 

The report is available for $20 per 
copy from: The Alliance to Save 
Energy, 1725 K Street NW, Suite 
509, Washington. DC 20006-1401, 
USA. Tel: +1 202 857 0666; Fax: 
+ 1 202 331 9588. 

fCall for Long-Term CO2 
^ / Reduction Targets Goes 

Unheeded at UK Conference 
At a 7 May conference on Uie UK 
national program for reducing CO2 

emissions, the British government 
appeared unwilling to respond lo a 
broad consensus among industry, en-
vnuiuheiitalisis. and public serlor 
rcprcscniauyesjJiai Uie UK needed 
higiier andlonger-term reduction tar­
gets as well as tougher regulations 
and stronger fiscal incentives to cut 
greenhouse gas emissions. 

Under Uie UN Framework Conven­
tion on Climate Change, Britain 
must stabilize its CO2 emissions al 
1990 levels (160 nieyic tons of car­
bon, or MtC) by 2000. At Uicir cur­
rent rale of increase, emissions 
would be around 10 MtC above Uiai 
target. But even if Uie stabilization 
target can be met, forecasts suggest 
Uiat without tougher and longer-
term targets, emissions will inevitab­
ly continue to increase after the end 
of Uic decade. According to some 
estimates. Uiey could rise by as much 
as 40% by 2020, wiUi Uic largest in­
crease coming from transport. 

The British government recently 
proposed a number of fiscal meas­
ures designed to help meet Uie sta­
bilization target — including the in­
troduction of a value-added tax on 
household energy use (see GECR, 
26 March 1993.) It also plans to 
tighten building regulations to im­
prove the energy efficiency of new 
buildings (see GECR, 26 February 
1993) and has formed an Energy 
Saving Trust Uiat is now expected to 
achieve household energy savings of 
as much as 3.5 MtC Uiis decade, 
compared wiUi an original target of 
1.6 MiC. 

But the govemment continues to 
f(x;us on short-term policies and 
"voluntary action taken wiiiou 

government iniervenlion." This ap­
proach is questioned even by Uie UK 
Advisory Committee on Business 
and Uie Environment, which brings 
logeUier business and government 
and which will soon publish its own 
recommendations on CO2 reduction. 

Friends of the Earth (London. UK), 
meanwhile, called for a number of 
measures, largely aimed at reducing 
energy waste, thai Uic group claims 
could result in emissions reductions 
of around 25-30 MlC by 2000 — al­
most Uiree limes the cunrenl target. 

Norway's CO2 Emissions 
Are Down 5% 
Norway's CO2 emissions in 1992 
were 5% below Uieir 1989 level, ac­
cording 10 Uie Norwegian environ­
ment ministry. Hovard Toresen of 
Uie ministry told GECR that the 
reduction was partly due loseries 
of mild winters, an econoniic reccs-
sioiL-and high precipitation levels 
Uiat led lo Uie greater use of cheap 
hydroelectric power. In adclilion, 
Toresen said, the reduction is partly 
due to the government's introduc-

in 1991 of a "relatively high 
lax'^^n CO2 emissions. 

Norway has pledged to stabilize its 
CO2 emissions at 1989 levels by the 
year 2000, and it's off to a good 
start. "That doesn't mean that we 
don't expect a pressure for increased 
emissions in the years lo come," 
Toresen said, "but for Uiis first Uirec-
ycar period there has been a reduc­
tion." Toresen noted Uiat Uie govern­
ment believes additional measures 
will be needed lo meet the stabiliza­
tion tartMt. 

-.^ion.iI 

Science Update!/ oit/f^ 
Scientists Report Record 
Low Ozone in 1992 
Last year, global average ozone fell 
lo Uie lowest values ever recorded 
by Uie satellite-based Total Ozone 
Mapping Spectrometer, according to 

a report in Uie 23 April issue of 
Science (vol. 260, pp. 523-526). 
Ozone levels in 1992 were 3%^% 
below Uie average values measured 
during the previous 12 years and 

2%-3% below the lowest values 
recorded during Uiai period. 

The low values have continued 
through Uic early months of 1993 
(see GECR, 12 March, 26 March, 
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and 9 April 1993), alUiough some 
scientists believe ozone levels may 
recover somewhat over Uie next year 
as sulfate aerosols from Uie 1991 
eruption of Ml. Pinatubo fall out of 
Uie stratosphere. 

Pinatubo is Uiought to be partly lo 
blame for Uie record-low ozone last 
year, alUiough Uie effect was not as 
su-ong as originally predicted. Be­
cause of Uiis, according lo an accom­
panying article by Science reporter 
Richard Kerr, some researchers now 
doubt wheUier sulfate aerosols play 
as strong a role in sU"atospheric 
chemisU'y as previously Uiought. 
Rather Uian facilitating chemical 
ozone depletion, they say, the 
aerosols may instead cause changes 
in atmospheric circulation, altering 
Uic wind pattems thai transport 
ozone around Uie EarUi. The strato­
spheric heating caused by Uie 
aerosols may also directly reduce 
the rate of ozone formation. 

"Twilight Effect" of 
Volcanic Aerosols May 
Increase UV-B Levels 
Under normal conditions, the maxi­
mum amount of UV radiation that 
reaches Uie Earth's surface under the 
Antarctic ozone hole is lower Uian 
the highest levels recorded in the 
tropics. But Uiis may change when 
volcanic aerosols are present, ac­
cording to a report in Uie 20 April 
Journal of Geophysical Research 
(vol. 948, no. D4, pp. 7,251-7,253). 

UV-B naturally declines as one moves 
toward Uie poles, because sunlight 
arrives at a lower angle and must 
pass Uirough more of the aunospliere 
(encountering more UV-absorbing 
ozone in Uie process) before reach­
ing the surface. But according to 
Roger Davies of McGill University 
(Montreal, Quebec, Canada), when 
volcanic aerosols arc present, Uicy 
scatter "a significant amount" of the 
sunlight straight down. Because Uiis 
scattered radiation travels Uirough 
Uie ozone layer at a steeper angle 
Uian is normal for high latitudes, 
less of it gets absorbed and more of 

it reaches Uie EarUi. Davies refers 
to Uiis as Uie "twilight effect," be­
cause Uie difference between 
downward-scattered radiation and 
unscattered direct radiation is 
greatest at sunrise or sunset. 

When volcanic aerosols are present 
above Uie ozone layer over An­
tarctica and Uiere's an ozone hole, 
UV radiation in Uie lower 25% of 
Uie UV-B scale (below 290 nano­
meters) can actually exceed maxi­
mum Uopical levels, Davies reports. 

GECR wonders wlieUier Uiis scatter­
ing effect might have anyUiing to do 
wiUi Uie recent fiunry of anecdotal 
reports from souUiem South 
America linking unusual sunburns 
and skin lesions in humans (and tem­
porary blindness in livestock and 
rabbits) to Uic Uiinning ozone layer. 
Ozone measurements from the 
region do show a decline, but ap­
parently not nearly enough of a 
decline to account for such severe ef­
fects. But Uie heavy aerosol load 
conuibuted by the recent eruptions 
of Mt. Pinatubo and the Hudson vol­
cano in Uie Chilean Andes may have 
caused larger increases in UV-B 
Uian one would predict by examin­
ing ozone trends alone. 

Satellite Data Suggest 
Clouds Will Enhance 
Warming 
Clouds may exert a "strongly posi­
tive" feedback on greeniiouse warm­
ing, according to a new analysis of 
international satellite data on cloud 
cover and temperature. 

The study, by George Tselioudis of 
Columbia University and William 
Rossow of Uic NASA Goddard Insti­
tute for Space Studies (boUi in New 
York City), found that in most cases 
the data showed low clouds becom­
ing optically Uiinner and high clouds 
becoming optically Uiicker as tem­
peratures wamied. Low clouds have 
an overall cooling effect on climate, 
rcfiecting more heat back out to 
space Uian Uiey trap from below. 
High cirrus clouds, on the oUicr 

1 

hand, have an overall warming ef­
fect. Any effect Uiat would make low 
clouds less reflective or high clouds 
more dense would lead to a wamier 
climate — and in this case, wamicr 
temperatures appear to do both. 

The effect on high clouds is most 
dramatic when temperatures wanm 
from initially cold conditions; when 
temperatures are wami to begin 
with, Uie clouds' optical thickness 
grows more slowly. 

Tselioudis and Rossow will present 
Uieir findings at Uie American 
Geophysical Union's 1993 spring 
meeting, to be held in Baltimore, 
Maryland, from 24-28 May. 

Dimming Sun May Reduce 
Global Temperatures 
Slightly 
Solar irradiance is expected to 
decline by 1.4 watts per square 
meter over Uie 1990-1997 period, ac 
cording to Robert B. Lee III of Uie 
NASA Langley Research Center 
(Hampton, Virginia), causing global 
amiospheric temperature to decline 
"a few tenUis of a degree" lx;low Uie 
1989-1990 value by 1997. 

According to Lee, solar inadiancc 
declined by 1.7 watts per square 
meter between 1979 and 1986, and 
increased by 1.4 watts per square 
meter between 1986 and 1989. 
Lee's findings and predictions are 
based on satellite data from the 
Earth Radiation Budget Satellite, th 
Solar Maximum Mission, and Nim­
bus 7. He will report on his research 
at Uie 1993 spring meeting of Uie 
American Geophysical Union in Ba 
timore, Maryland, from 24-28 May. 

ENSO, Pinatubo Strongly 
Influenced Climate in 1992 
The El Nino-Soutlicrn Oscillation 
(ENSO) and Uic sulfate aerosol 
cloud from Mt. Pinatubo had "major 
impacts" on climate in the NorUicrn 
Hemisphere, according to an annual 
global climate assessment by the US 
National Oceanic and Atmospheric 
Administration. 
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Temperature and precipitation 
anomalies around the world were 
linked to ENSO, the researchers 
said. wiUi souUieastem Africa ex­
periencing its worst drought in 100 
years and lighter-Uian-nonmal mon­
soons in India and Australia. In Uie 
US, ENSO was responsible for end­
ing Califomia's seven-year drought. 

ENSO's influence led to warm 
temperatures in Asia, western 
Canada, and Uie US early in 1992, 
while cooler temperatures (pre­
sumably caused by Pinatubo's 
aerosol cloud) prevailed after April. 
In Uie end. 1992 wasUir ''ighth 
warmest year in Uie global land sur­
face temperature record since 1951. 

For a copy of Uie Global Climate 
Assessment 1992, write to the 
Climate Analysis Center. W/NMC 5. 
5200 Auth Road, Washington, DC 
20233, USA. 

Industry Watch 
Building Codes Cause 
Problems for CFC 
Alternatives In US 
Local building codes in Uie US are 
delaying efforts to convert or install 
new CFC-free chillers and super­
market display cases, indusuy offi­
cials say. In Chicago. Illinois, ac­
cording to Ed Dooley of the 
Air-Conditioning and Refrigeration 
Institute (ARI), contractors must 
apply for a specific exemption from 
Uie city's building and fire code of­
fice each time Uiey want to use non-
CFC refrigerants. Existing codes 
were established wliile CFCs were 
still plentiful, and so contain no 
provisions for using alternative 
fiuorocarbons. 

Last year, the American Society of 
Healing, Refrigerating, and Air-Con­
ditioning Engineers (ASHRAE) 
adopted a revised standard for 
refrigerant equipment installation 
procedures Uiat includes safety pro­
cedures for equipment using HFC-
I34a and HCFC-123 (see GECR, 10 
July 1992). Many local building 
codes refer to the ASHRAE stan­
dard, but apparently the existence of 
a revised standard is not enough for 
local authorities. "They need Uie 
language to be written out in a 
model code," Dooley told GECR. 
"Until model code language is avail­
able, [the industry] will continue to 
have to jump Uuough these 
bureaucratic hurdles." 

To identify the extent of Uiis prob­
lem and to develop sU'ategies to ad­

dress it, ARI. ASHRAE, the US 
EPA, and Uie Council of American 
Building Officials will hold a semi­
nar next month on how building 
codes affect Uie installation of equip­
ment using non-CFC refrigerants. 
Scheduled for 15 June in Ariington, 
Virginia. Uie seminar is open to local 
officials, chiller and commercial 
refrigeration manufacturers, state 
and local building code officials, 
building owners and managers, con­
struction and contractor groups, 
refrigerant makers, and testing 
laboratories. 

For more information on Uie semi­
nar, contact Phil Squair. ARI. 4301 
North Fairfax Drive. Suite 425, Ar­
lington, VA 22203, USA. Tel:-(-l 
703 524 8800; Fax: +1 703 528-3816 

EC Refrigeration Industry 
Lags on CFCs 
European refrigeration and air con­
ditioning manufacturers have been 
slow to switch from CFCs, accord­
ing to a 3 May report in European 
Chemical News. CFC consumption 
by the EC refrigeration industry last 
year remained at 104% of Uie 1986 
level, unchanged from its consump­
tion in 1991. 

CFCs are being reduced more quick­
ly in oUier sectors, such as solvents, 
foams, and aerosols, and total CFC 
consumption in Uic EC fell to 43% 
of the 1986 level in 1992, down 
from 51% in 1991. 

CFCs will be phased out in Uie EC 
by 1 January 1995, and consumption 

will be capped at 15% of Uie 1986 
level by 31 December 1993. Ac­
cording to European Chemical 
News, this means Uie refrigeration in­
dustry will need to cut its CFC con­
sumption "by around 50% Uiis year" 
in order to meet Uic EC's require­
ments. 

Fiona Weir of Friends of Uie EarUi 
(London, UK) believes Uic indusû y 
has moved slowly to switch from 
CFCs for two main reasons: first, an 
attitude of "complacency" Uiat 
developed in some counU'ics (espe­
cially Britain) after tlie EC acliicvcd 
large CFC reductions by banning 
Uieir use in aerosols; and second, 
"Uie indusû y tlioughl that because of 
Uie importance of refrigeration, Uiey 
somehow were very unlikely to be 
faced with such sudden scenarios." 
" I Uiink lots of people in Uie in­
dustry did not expect the phaseout 
dates to go forward so quickly," 
Weir said. 

New Renewable Energy 
Center to Open in 
Washington 
The Center for Renewable Energy 
and Sustainable Technology 
(CREST), a new museum, educa­
tional resource center, and training 
facility, will be housed in a retro­
fitted former bomb shelter and war 
veterans museum near Capitol Hill 
in Washington, DC. 

The facility, dedicated on Earth Day 
(22 April) in Washington, will be 
open to the public in early 1994, and 
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will provide interactive exhibits for 
the general public and offer u-aining 
courses for designers, engineers, and 
energy professionals from oUier 
counu-ies. Tlie building is being 
retrofitted wiUi a photovoltaic light­
ing system, solar hot-water heating, 
and energy-efficient equipment 
Uiroughout. The facility is being 
funded by boUi federal and private 
sources. 

For more information, contact the 
Center for Renewable Energy and 
Sustainable Teclinology, c/o Uie 
Solar Energy Research and Educa­
tion Foundation, Suite 805,777 
NorUi Capitol Street NE, Wasliing-
ton, DC 20002, USA. Tel: -H 202 
408 0660; Fax: -t-1 202 408 8536. 

US DOE Announces 
Public-Private Partner­
ships in Renewable Energy 
In late April, Uie US Department of 
Energy (DOE) announced a series 
of four public-private parmcrsliips 
designed to advance Uie commer­
cialization of renewable energy 
technologies. According to Sec­
retary of Energy Hazel O'Lcary, 
these collaborative efforts are "repre­
sentative of Uie deparuiient's chang 
ing priorities." DOE's most recent , 
budget request includes a 30% in- \ . 
crease for research and development ^ 
in renewable energy technologies, i v, 

One partnership involves a cooperarV 
tive agreement between DOE and a\" 
consortium led by SouUiern Califor­
nia Edison Company to develop Uie 
world's most advanced cenyal-
recciver solar thermal power plant, 
"Solar Two" (see GECR, 23 April 
1993). Another is a partnership to 
determine the feasibility of turning 
sugarcane residue and oUier biomass 
into energy. 

In a Uiird project, DOE, Uie Edison 
Elecuic Institute, and the American 
Public Power Association will pro­
vide teclinical assistance to utility 
companies Uiat intend to develop 
solar water healing programs for 
Uieir customers. Tlie fourth initia­
tive is a $40-million five-year pro­
gram lo develop solar cells Uiat also 
serve as building components. DOE 
expects Uie program — dubbed 
Building Opportunities in Uie US for 
Photovoltaics (PV:BONUS) — to 
result in Uie "widespread use of 
solar cells in homes and busi­
nesses." DOE has selected five 
proposals for negotiation. 

For more information, contact Larry 
Hart, US Dcparmiciit of Energy, Of­
fice of Uie Press Secretary, 
Washington, DC 20585, USA. Tel: 
+ \ 202 586 5806. 

Jointly funded by DOE and Uie US 
state of Hawaii, wiUi conuibulions 
from industry, Uie project includes 
the construction of a biomass 
gasifier facility on Uie island of 
Maui. The first phase of Uie project 
will cost US $9.2 million. 

HOTLINE: In our most recent 
(Spring 1993) Meeting Planner, 
GECR listed a symposium on Green 
house Gas Emissions and Mitigation 
Research, to be held from 18-20 
August in Washington, DC. 
Readers should note Uiat Uiis listing 
was an accidental reprint of a meet­
ing held in 1992. The symposium 

^ iwill not lake place Uiis year... 
J^jcECR has heard that the revised US 

National Action Plan for Global 
Climate Change will project some­
what lower emissions reductions 
from Uie EPA's "green" programs 
(meaning Uiat other measures will 
be needed to make up Uic dif­
ference) ... Russia's environment 
minister has said Uiat his country 
will impose a carbon tax Uiis year 
The Royal Institute of International 
Affairs has just published Uiree 
books of interest to GECR readers: 
The Earth Summit Agreements: A 
Guide and Assessment; Environmen­
tal Profiles of European Business; 
and Climate Change Policy in the 
European Community: Report of a 
Workshop. For more information, 
contact Uie Energy and Environmen­
tal Program, Royal Institute of Inter­
national Affairs, ChaUiam House, 10 
St. James's Square, London SWIY 

i 

4LE, UK. Tel: -t-44 71 957 5711; 
Fax:+44 71 957 5710. 

Contact Uie GECR Hotline for more 
information on any news item in Uiis 
issue. We're here to answer your 
questions or direct you to Uie people 
who can. Tel: -H 802 463 9417; 
Fax: +1 802 463 9418. Eco-
Net/GrecnNet/Web/Pegasus/Altcr-
ncx: cnlgccr; Conilink (Germany): 
gecr%igc.org(a)apc.zcr; Bitnet: 
gecr%igc.org(S)stanford; Internet: 
gecr(S) igc.org. 
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