Originally Processed With FOIA(s): FOIA Number:
2005-0336-F 2005-0336-F

FOIA

MARKER

This is not a textual record. This is used as an
administrative marker by the George Bush Presidential
Library Staff.

Record Group/Collection:  George H.W. Bush Presidential Records
Collection/Office of Origin: Science and Technology Policy, Office of (OSTP)
Series: Bromley, D. Allan, Files

Subseries: Global Climate Change Files

OA/ID Number: 62049
Folder ID Number: 62049-005

Folder Title:
Environment: Global Change [1 of 3] [1991]

Section: Position:

0




"Document Control"
TYPE: INFORMATION DOCUMENT NUMBER: 9125269

ORIGINATOR: 02 STATUS C DIRECTORATE STATUS
kkkkhhhhhhkhkhhhhhhkhkhhhhkkkhkhhhkhhkhhhhkhhhhhhhhhhhkkhhhhhkkhhhhhkkhkkkkhhhhhkhk

FROM: YOSIE, Terry F.: AMERICAN PETROLEUM INSTITUTE
TO: DR. D.A. BROMLEY
DATE OF

CORRESPONDENCE: 12/23/91

SUBJECT: HE IS FORWARDING A COPY OF A PAPER ENTITLED "CLIMATE
CHANGE AND ENERGY EFFICIENCY".

kkkkkkkhkkkhkkkhkkkhkkhkhkkhkhhkkhhkhkkhkhkkkhkhkhkhkkhkhkhkkhkhkhkhkhhkhkhhkhkhkhkhkhkkhkhkhkkhkhkkhkkhkkhkhkkkhkkkkkk

DIRECTORATE STAFF
ASSIGNED: ASSIGNED:
ACTION STAFF
REQUIRED: ACTION:

khkhkkkhhkkhhkhhhkhhkhhkhhhhhhkhhhkhhhhhhkhhkhhkkhkkhhkkhhkhhkkhhkkhhkkkkkk
SENDER’S DUE DATE:

OSTP DUE DATE: STAFF DUE DATE

DATE COMPLETED: DATE COMPLETED/DEPT:

kkkkkkkkkkhkhkhkkhkkhhkkhkhkhkkhkkhkkkhkkhkhkhkkhkhkkhkkhkhkhkkhkhkhkkhkkhkkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkkkhkhkkkhkhkkkk

COPIES TO: D. Allan Bromley
ENVIRONMENT
INTERNATIONAL/POLICY

khkkkkkkkhkhkhkkkhkkhkhkhhhkkhkkhhkhkhkhkhhhkkkhkkhkhkhhkhhhhkhkhkhhhdhkhhkhhhkhkkhkhkhkhkhkhkhkdkkkkkhkhhkx

WHITE HOUSE TRACKING #: CONTACT PERSON:

PHONE : EXT:
REMARKS :
OSTP RECEIVED: 12/30/91 DEPT RECEIVED:

FILE: P-ENVIRONMENT-GLOBAL CHANGE
CENTRAL FILES:




PR

American Petroleum Institute
1220 L Street, Northwest "
Washington, D.C. 20005 RELiYLW

202-682-8090 [ )

Terry F. Yosie
Vice President

o~ & &
'ix:‘;

December 23, 1991

Dr. Allan Bromley
Assistant to the President for
Science & Technology
The White House
360 OEOB
Washingto DC 20500
Vo

Dear Dr.—Bxramley:

The continuing scientific and policy debate over potential
global climate change has highlighted the potential role that
private industry can play through transferring information and
techniques for more efficient use of energy.

Through a Jjoint effort between the United Nations
Environmental Programme and the International Petroleum Industry
Environmental Conservation Association (of which the American
Petroleum Institute is a principal member), a primer has been
prepared, entitled Climate Change and Enerqy Efficiency, on how to
achieve improved energy efficiency with a particular focus on small
to medium sized firms in developing countries. This document
provides a number of examples on how managers in these firms can
practice energy auditing and thereby achieve the environmental
gains such efficiency can yield.

This document is part of a continuing series of efforts by the
petroleum industry to provide information to better inform
scientists and policymakers in the development of climate change
response strategies.

Sincerely,

An equal opportunity employer
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' . National Aeronautics and
. Space Administration o i bt

George C. Marshall Space Flight Center i X 5 2y : 6
Marshall Space Flight Center, Alabama 35812
AC(205)544-2121 9! 0E030 P

Reply to Attn of: DAO].

The Honorable Dr. Allan D. Bromley
Assistant to the President

for Science and Technology
0ld Executive Office Building
17th St. & Pennsylvania Ave., N.W.
Washington, DC 20506

Dear Dr. Bromley:

As part of NASA's effort to keep your office fully informed of the
Agency's science activities, I am forwarding to you the latest
results of satellite temperature data compiled by Dr. Roy Spencer, a
scientist in the Remote Sensing Branch of the Marshall Space Flight
Center's Space Science Laboratory, and Dr. John Christy at the
University of Alabama in Huntsville.

This information represents the third in a series of reports to Sen.
Albert Gore following testimony by Dr. Spencer on global satellite
temperature data studies before the Committee on Commerce, Science,
and Transportation on October 11, 1990. Sen. Gore requested that we
keep his office regularly informed of updates in his research.

The figures contained in this report show globally averaged, as well
as latitude-band averaged, temperature trends in the lower
troposphere and lower stratosphere from 1979 through October 1991.
Of particular interest are the effects of the Mt. Pinatubo volcanic
eruption of June 1991. Dramatic warming in the lower stratosphere
has occurred since July of this year in response to the large amount
of sulfuric acid aerosols produced by the volcano (Figures 1 and

2). The rate and magnitude of this warming is greater than that of
the El1 Chichon eruption of 1982. This is consistent with other
satellite and ground-based measurements which have suggested that
the Pinatubo cloud might be at least twice as large as the El
Chichon cloud, making Pinatubo the largest eruption of this century.

A significant consequence of this volcanic aerosol cloud is its
possible effect on global temperatures. After El1 Chichon erupted in
early 1982, global tropospheric temperatures in the tropics and
mid-latitudes remained cool through 1986 (Figures 3 and 4), except
during the record-setting 1983 "El Nino" warm event. While it
cannot be conclusively proved that a cool period was directly due to
El Chichon, it must be pointed out that a tropical cooling trend is
now in progress (Figures 3 and 4) where the Pinatubo aerosol cloud
has been concentrated. Note that a cool event in 1989 was related
to a strong "La Nina", where strengthened upwelling of cool tropical
ocean water caused temperatures to fall. Thus, since we are now
supposedly entering a weak El1 Nino warm event, the current cooling
trend cannot be attributed to La Nina.




2
As the cloud from Pinatubo spreads over most of the Earth this
winter we might well see a continued cooling trend which could
persist for several years. If this occurs, (potential) global
warming due to an enhanced greenhouse effect would also be delayed.

We appreciate the opportunity to provide you with the results of the
collaborative efforts by Dr. Spencer and Dr. Christy.

Sincerely,

P
Director

Enclosure



LOWER-STRATOSPHERE TEMP

CHAN= 4 SAMP RATE = 6 FILT WIDTH = 51
2.0

THIHIlll[HIIIIHIII[IHIHIIIH]IIHHHHI]”IIIllll”[lHHlHlII[HHHHIH[HHIIHIH[H”THIIII[II”IHHIT[TTTTTIHHI]IHIIHHH‘IIIIIIHH

Globally Averaged Anomalies

TTTITAITTTY

PO [

IRIN A AT, i s N

g

oC 0.0

T

SENNRRTUUNRNTNIRUTTRaNNUNNTRTTuTIIIaNIS:

-2.0 ool g oo o e oo e oo b o Lo b s

SLOPE 10-YR = -0.529
YEAR |
eon.79 80 81 82 83 84 85 86 87 88 89 90 O

|IIIllIHH]IIIHHHII[I”YIH”W"Hllllllll]]”\””lllI[lTTIIIIHH'AIlHIIHIIITT'H””lII’HTITH—H_I'T[IHlIllHH]IlIHHIII]IHIIIIIIIHI]AIIHHII-

i~
I

=
b
e
L e
T ===
L1
5
= =
>
pige? =t
==
S=F=
Sl 8
=
N

ss
<
=4
—_
g
@
-n{\
/7
= A&

T
T
=5
-
L —
—_“i
= Jf
[ <ssamen
..
o=
C
e L}
gy

1,
o ’\I',’\‘\:\ |l\J 'A‘
Latitude eqQ /& '! oy ! [y b
\
\

N
-

I
5%1,
— =
-

>

SO\

<

el

?
55
-200=
:T.

Fé
£
o_ ol
o
- .? >
==
=’
I 5 i Y

)
, K W /g
“\x' / ‘“\'i \ W
ny/ i Iy W
u W “'ﬁ Y \\\}
\ 0 W ' Y
1

LlllllllllhllllllllllllllillllllllHlllllllllllllllllllllllllllll(Hllll'llIllllllllHlllllll!lll!llll

Aok
T 0

Illlllllllllll|lHHI[Illllllllll]!Jll!llll[!'lllﬁ

| 90 S

CONT INT = 0.500°




LOWER-STRATOSPHERE TEMP
CHAN= 4 SAMP RATE = 6 FILT WIDTH = 51

A

4.0 (IIIIHIH]HHIII”H]IHII””W[IIHHIIIII'IIIHHHHII TITTTTTT, IIHIIHH[””IHIIII][ 18888000 IIHHHHIII I]lilIH]HHIHnlll[fl”l””n
W === T
81 82 83 84 85 86 87 89 90 g1 =
lllllllllll[lllHILlllll!llllll'l[ lllllllllllllllllllllll Illllllll[lllllllll_lll Hllll !!llll!‘LLLL '11'1!1!1'1[1“12

10-YR SLOPE = -0.Y66 DEG C LAT BAND 57.5}/82.5 V

2-0 HIIHHHIIAHil”lll]””lllll”IIIIIIII|”I'l”IlA””I]I”Il”””|l”l”””[[”llIIIl[”]”llfTI”Tml'lli”I”]'l”II»I””]””l””lTIUITIT”\
0.0 ‘-,ﬂ@l\%ﬂw h /
. \/ v V v\/*ﬂv‘/uv.ww-\}._

il unmmllmnnml

E 79 80 81 82 390 91
=20 mn|unl111||11111111111mnulmmlmllnmmmlnmm |||||1|n Illllllllll[llllHllllll'l!!l'lllllll'!"11 i1
10-YR SLOPE = -0.797 DEG C LAT BAND 27.5 55.0

bl g

lllITTWHIIHHIllYII]”lllllli”lIIHHIIlll[IHIIlHIII]”lIIIIIHIIT”IIHIIII[I”T”H]_II[HIII”IIIT]IIIT”IITHIHIHHIHI|I|HI|TTTII“IH|l”l‘

. . N PO
v\T‘\l V\\[.\/\/ VV'V'V vv v-\]\N__

S0 91
- 2 o U_LLulUIlllllHIllll|lllUlIllll'LlLlllllllIllulllllllllllllllllllI|IIllllllll||llulllllllllllllllIlllllllllllllllIlllllllllllllll![ll'llll]lLli'll'L

10-YR SLOPE = -0.257 DEG C LAT BAND -25.0 25.0

0C (.08 A=A

-\
LTITTTTTITTHUTHTH IR

2.0

IHIIHTH]IHHIH]II]IIIHIIHII[IIIITHIIII[IITWIIIHI[IIHIIHIIIIIWIHHIHIHIHTITHl[lllHHHH]HHIIIIHI[IIIl[lllIIT[ITTHIIHHIHIMwTT;g

-—A:-m:—/-\qm_[.\:\/_\AAAJ’V\A //\ P /\A

VU T S P oy ;

e b b s el B e b o o e e e Dt s e o o b o e b D

10-YR SLOPE = -0.575 DEG C LAT BAND -55.0 -27.5

>

0.0

P
s

T

|
|
Ire) +
o !
|
|
I

-2.0

4 OEHHII] |]Hlllllﬂllllllllllnll]llIIIH]I”[IIlllIIIIII|IIIHHIIIT[TTIIIHIIII‘HIHHHH'HIHHHH]IHHI]YIKN”HHHl[lllllilhHHHH”HA

0.0E545 &g/\—n—f\-A-_/_\r\ n J\«A {\A /\/\A N A A A Aié
w \/V (VAW W V\/‘V \/v\f Wv\i—/—w———\d- —(L—whzw&-g

E|

-4 08w uulun%on1ulmlﬁ]uul11|1§lguulun§1§|mluu%fl1||||111§1§1mlnu§x§nulmn?l?n luu?éuuhuﬁéemlm 11 1\1 oo d

10-YR SLOPE = -0.990 DEG C  LAT BAND -82@ 57.5

YEAR

Figure 2



o

LOWER-TROPOSPHERE TEMP

CHAN=2R SAMP RATE = 6 FILT WIDTH = 81

oC 0.0

uHIIIHIIHIHHHTIH[HIIHTIIII[HHTIlIIII[HHIlHllI[lIlHIHIH]IIH”IHH[IIIIIIIHll[lllIIHIITI'IIIHIIHII[IH|HIHH|IIHIIIIAT»,!HIIU

Globally Averaged Anomalies

i

TTTTTTITT

-1.0

A VAN ,wr’“\nw

ml|m-|hmxm[11!1nnnmll|l111mmIm||n'n1!mmumlnmmvulnmmmlnmu[mmmmm[m[munlumuuu'mtlul

q
> 1
= BEENAN NS AT NSNS

FTTTTTTTT

(Yo
(@)
z

Latitude eq

90 S

SLOPE 10-YR 0.077

YEAR
79 80 81 82 83 84 85 86 87 88 89 90 91

Hlllllllll[llll“ll||Ii”|l|l||l”|”IIIUHIT[IIIIIIlllll]llIl]lll‘TI[IH”II”I‘]”HlI”IHlHIIIIIHIIIlllllllllllIHTIHII”I[IHIIHIIIX] TTETTTTTT T
E“ f 0 N / v (1 IR B S
\ l [ "I | ! ‘ ; -
AN ATy YA VN A vE
hov ? |- = X !
ﬂ‘o 0 N 9 ) " ; 3
ol VTAYI ) LA A VA L+
C - I:’,’/ e NS {“' \\}ul\“l, ‘ 7 3
=i N VLN <
=0 Tl '.'n"cz Vo 0 e i E
v 0 \" \ 0 (A4 L."’J '4’/ ?::
n . \ o '3
C 9 : , =
A RA O I3
- |-
- » - -
[ 9 v ~ Sl 3
o \' Non ((\\, i ulln A 1
) A\ ~ \!
- N o L -
;o hn - \i\ Wl ﬁ & :
Yo l‘ by \l~’/' ke 3 t O o |
= N, /h '”\ /A ' \. Q 3
NI I':‘g\/ fa Wandd lr\\ ’ A -
A 1, al M \’\ h || ) ORI 0 j
\:\,’,m @ 4 \1 (7“ A AL 3‘1 \n O Vg 0' %

FTTTET

llllllllllIl“llllllllllllll]llllllllllllIllllllllllJIIlllllllIlllllllllHIIIHIilllllll!llllllllllllllllI]llll[lllllllllllllllIll'llll'l'!l"'l[l!'l!!llr

CONT INT = 0.250°

Figure 3



OC‘

~=1.0%

LOWER-TROPOSPHERE TEMP
CHAN=2R SAMP RATE = 6 FILT WIDTH = 81

. A LA . A /\ k s e P\ A s
.??— G S Y - v J V v \/\/V W V v \ \/
5 79 80 81 82 83 84 85 86 87 88 ' BY 90 9|
10-YR SLOPE = 0.159 DEG C LAT BAND 57.5 82.5

SUNUNUUURSNNNNTEES:

JUNENEERRERRUNNEN

JlI]!m&l"]'”
|
|
<'§
|
I 4
|
\
1 4
| ¢
" §
N
00
(7]
:
|
}
\
<}
Y
q
£

84 85 86 87 88 89 90 91
uuuuhunnnnhuununhnnuunhnnnnuhuuunn|uuuuuhunnuuhnnnuuhnnuunhnnnunhunnnnhuwuu:

10-YR SLOPE = 0.410 DEG C LAT BAND 27.5 55.0

1-0 HIIIIIIII]4lHH””l]I”llH”H]”(TTTHI”']HH]T”ll'IIllll”I”]T”T”IIlH[””ll”l”]l”I”T”H]TTTIlIIIlII]IHIIIIll”[lll”lllllI]HITITlTH

0.0

79 80 81 82 83 84 85 86 87 88 89 30 91
_1 o llLllllllllHllllHlHll!llllllllllllllIllllLLhULLlLl'UlHlHlIIllllllllllllllllJLULLlll!lhllllllllllllllllHlllll[llIlllllllillllllul‘llill'"‘_Ll'

s il S g, /"‘/A\m LA
0% VA SNV NP ™

FUUNNIEENREONUNINUES

1.0

10-YR SLOPE = -0.088 DEG C LAT BAND -25.0 25.0

0.0

IHIHIHI[HIHHHTI]H”UHIH]HIHHIHI]HHHTWII|IHIIHHII|IIIIIIHIH[HIHIIHIl]l(IHllIIII|HiIIHHH[TIIIHIIlH]HHIII\HI]TUII.IAIA

-
b=
=
=

[ESUTREEERERUNENENG S

T

91

80 84 85 86 87 88 89 30
st b e P e Tt Do s i b T b s bt b e e bt b T b S

-1.0

2.0

10-YR SLOPE = 0.123 DEG C LAT BAND -55.0 -27.5

HIIHIIIIIIIHIUTHT]'IT”IIIIIII[IIIIIIIlllllllllllll(”]ﬂllllIIIH|IHHH”TI[HIIHIIIH[III”HHH]HH]TIHU]IHIHIHH]H””HTU[”Hltull

P/\/\ /\/\ A/\/\ o A AN PTA

TTTTTITH

0.0

-2.0

A A EA LA A VLA

9

80 81 82 83 84 85 86 87 88 9 80 .
b e o D b ot b e e b oo et s D et bt b Tt b S

TTTTTT.

IEURENURNRSURURETRE &

10-YR SLOPE = -0.016 DEG C LAT BAND -82.5 -57.5

YEAR

Figure 4




"Document Control"

TYPE: INFORMATION DOCUMENT NUMBER: 9125112
ORIGINATOR: 02 STATUS C DIRECTORATE STATUS
khkkhhkhhhhhkhhhkhhhkhhhhkhhhhhhkkhhkhhhkhhkhhkhhkhhkhhhhhhkkdhhhkdhhkkkhkkkkhdkk
FROM: SUNLY, Madeline: THE MIT PRESS
TO: DR. D.A. BROMLEY

DATE OF

CORRESPONDENCE: 12/06/91

SUBJECT: SHE IS PROVIDING DR. BROMLEY WITH A COPY OF "GLOBAL
BIOMASS BURNING" AS A RESULT OF HIS SPEECH ON "AN
APPROACH TO GLOBAL CLIMACTIC CHANGE: A UNITED STATES
PERSPECTIVE" .

khkkkkkkhkhkkhkhkhkhkhkkhkhkkhkhkhkhkhhhhkhhkhkhkhkhhkhkkhhkhkhhhkhhkhhhhkkhkhkhhhkhhhkhkhkhhhkhhhkhhkhkhkkkk

DIRECTORATE STAFF
ASSIGNED: ASSIGNED: als = &kJm koo P

25 W

W k?
Do oo =
e W

ACTION STAFF g T.Y.
REQUIRED: ACTION: Qk»“p( “ ot

hkkkhhhkkhhkhhhhkhkhhhhkhhkhhhkhhhkhhkhhhhkkhhkhhhkhkkhhkkkhhkkhhkkkkhhkkk
SENDER’S DUE DATE:

OSTP DUE DATE: STAFF DUE DATE

DATE COMPLETED: DATE COMPLETED/DEPT: 11767 9/

khkkhhkkkkhkhhhkhkhkhkhhkhkhhhhhhkhhhhkhkhhhhhhhhkkhkhhhhhhhhdhkhhhhhhhkhhkkhhkhhkkhkkk **thq

COPIES TO: D. Allan Bromley
ENVIRONMENT

khkkkkhkhkkhkhkhkhhkhkhhhhhhkhhhhhkhhkhhhkhkhhhhhhkhhhhkhhhhhhhkhhhhhhhdhhkhkhkhkkhkhhkhkkkkx

WHITE HOUSE TRACKING #: CONTACT PERSON:

PHONE:
REMARKS :

¥ \M

&“ﬁxa .
%g%&w.

OSTP RECEIVED: 12/13/91 DEPT RECEIVED:
FILE: P-ENVIRONMENT-GLOBAL CHANGE

CENTRAL FILES:




55 Hayward Street
Cambridge
Massachusetts 02142

The MIT Press S,{ ;2

Massachusetts
Institute
of Technology =2 Bl

Telex

92.1473 MIT CAM
FAX Number i .
617.258.6779 Rz A

6 December 1991

The Honorable D. Allan Bromley
Assistant to the President

for Science and Technology
0l1d Executive Office Building
17th Street & Pennsylvania Avenue, NW
Washington, D.C. 20506

Dear Dr. Bromley:

One of our authors, Dr. Joel S. Levine of NASA, heard you
speak on "An Approach to Global Climactic Change: A
United States Perspective" at the CHEMRAWN VII World
Conference The Chemistry of the Atmosphere: Its Impact on
Global Change in Baltimore, Maryland on December 3, 1991.
He tells us you gave a very enlightening and stimulating
talk, and that you mentioned biomass burning and
deforestation as a posible cause of global change.

The state of the information known about global biomass
burning and its environmental impact is assessed in a new

book entitled 1 Biom Burnin heri
limati Biospheric Implication edited by Dr.
Levine, published this month by the MIT Press. The book

is based on an international conference organized by Dr.
Levine and the American Geophysical Union (AGU). More
than 200 scientists, government officials, and
environmental policy planners from over 20 countries
attended the conference in Williamsburg, Virginia in
March, 1990.

Four important conclusions of the conference detailed in
the book are that: 1) biomass burning (the burning of
forests, grasslands, and agricultural stubble after the
harvest) is much more widespread than previously believed
(outliend in volume introduction); 2) biomass burning is
a very significant source of atmospheric gases and may be
responsible for as much as 40% of the global annual
production of carbon dioxide, 32% of the world's
production of carbon monoxide, and as much as 38% of the
photochemical production of ozone in the troposphere (see

—\

Office of the Director
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page 13, Table 1.6); 3) the bulk of biomass burning is
human-initiated and is increasing with time (pages 321-
325); and 4) the majority of the human-initiated biomass
burning may be significantly decreased over the next
decade (pages 445-456) .

Global Biomass Burning is the first and only definitive
and comprehensive statement on biomass burning as a
driver of global change. The advance comments and
reviews indicate that it will become a very important and
influential book. 1Its publication just six months before
the United Nations Conference on Environment and
Development (UNCED) in Rio de Janiero, Brazil is most
timely.

In the hope that you and your staff will find this
information useful, please accept the enclosed copy of
Global Biomass Burning with the good wishes of the MIT
Press and the volume editor, Joel S. Levine.

Sincere

Madeline Sunley,
Acquisitions

Enc.
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THE WHITE HOUSE

WASHINGTON

December 17, 1991

Dear Ms. Sunley:

S -

Thank you for your recent letter and your comments on my CHEMRAWN speech
in Baltimore.

I do appreciate your thinking of me and sending me Global Biomass Burning:

Atmospheric, Climatic, and Biosperic Implications. As you know, the scientific
uncertainties associated with global change make this an especially difficult issue

for policy-makers. Therefore, a publication such as this which provides indepth
information on one of the main factors in the global change question is most
welcome. I intend to read it carefully and then share it with interested staff
here.

My best wishes,

Sincerely,

W\

D. Allan Bromley
The Assistant to the President
for
Science and Technology

Ms. Madeline Sunley
Acquisitions

The MIT Press

S5 Hayward Street
Cambridge, MA 02142
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December 3, 1991

Dr. D. Allan Bromley
Assistant to the President for
Science and Technology
Old Executive Office Building
Wasnington, D.C. 20506

Dear Dr. Bromley:

I know that you are very much aware of the ongoing international negotiations
which are leading to a framework convention on climate change. The National Coal
Association strongly supports the Administration’s "No Regrets" position which
recognizes that the scientific evidence underlying the current popular projections of
temperature increases is indeed, far from certain. Given these uncertainties, the only
prudent actions for any nation to take are those which are economically beneficial in
their own right.

An international group charged with providing background and technical
information to the international negotiating teams, the Intergovernmental Panel on
Climate Change, has recently issued a draft report, "Emissions Scenarios for the IPCC --
An Update", which could, if adopted in its current form, enhance the arguments of those
in the international community that are supporting hasty and economically untested
strategies to reduce emissions of greenhouse gases.

| The draft report projects that global CO2 emissions will be 25.0 percent higher in

| 2000 than the original IPCC estimates upon which current international projections of
climate change are based. In 2025, CO2 emissions are projected to be 30.5 percent
higher than the original estimates which were accepted barely a year ago.

Should these new and higher emission estimates be accepted, there will be
corresponding change in the estimates of the speed and magnitude of temperature
increases. This would in turn increase international pressure for the United States to
move away from the reasonable "no regrets" strategy of today.

This draft report, prepared in part by a US EPA contractor, is faulty from the
start and should not be used as the basis for climate change forecasts (or as input to
climate models which are themselves questionable) without a thorough and informed
review by experts in the United States as well as abroad. National Coal Association,

1130 Seventeenth Street, N.W.
Washington, D.C. 20036-4677

(202) 463-2625
FAX: (202) 463-6152
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along with the Edison Electric Institutes and the Climate Council, have reviewed the
draft report as best we could without the benefit of an underlying analysis (not available
to report reviewers), and a copy of our comments, along with a copy of the original draft
report, is enclosed.

In addition to the very tenuous exercise of projecting energy emissions over a
period of 110 years, we found that there are substantive problems with the assumptions
upon which these forecasts are apparently based. For example, economic growth rates
(particularly in developing countries the source of the greater proportion of future
greenhouse gas emissions) are unrealistically high; there is no indication that prices of
energy are considered; there seems to be little recognition that the conservation policies
of developed nations especially, will affect energy consumption in the future.

Most importantly the report seems to ignore the technological improvements and
the improvements in efficiencies that will, without doubt, occur over the next 110 years.
Technological improvements, efficiency and conservation are the underpinnings of the
Administration’s National Energy Strategy. The energy policies adopted in the United
States, the technologies advanced as a result of the NES which will in turn be available
throughout the world, are apparently ignored by this draft report.

We are very concerned that the data and analysis which will underlay projections
of climate change, upon which response policies will undoubtedly be based, are so poorly
prepared and will be adopted with little or no expert review or revisions.

I would like to urge you to instruct your staff to give review of the draft emissions
scenario and our comments a high priority. It is essential that the United States
representatives to the IPCC insist that all documentation underlying the report and
estimates be available for through review and that the report, and emissions forecasts
that it will include, be based on sound economic and technical projections and not, as is
currently the case, upon poorly documented work.

There will be additional opportunities over the next few weeks to make our
concerns known and it is especially important that the U.S. attend the IPCC meeting on

January 13 - 15 prepared to disagree with the report and vote against its adoption until
the substantive defects of the report are addressed.

; Sincerely,

Richard L. Lawson




Emissions Scenarios for the IPCC
an update

by
Robert J. Swart
William J. Pepper

Jane Legget
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(1K Abrol, Wu Zhongxin|

L. Introduction and Background
« 4,05 R £ Mg e
In 1989, the Respanse Stratagies Wirking Group (RSWG) of the. Intergovernientat
Panel on Climate Change (IPCC) requested a US-Netheriands expert group to prepare a set of
four scenarios for the global emissions of CO,. CHy, N,O, halocarbans and the ozone precursors
- NO, and CO (IPCC, 1991a). These sccnarios were used by the Science Working Group for its
assessment of future climate change (Houghton et al, 1990). New information has become
available since the development of the original scenarios. In March 1991 the IPCC requested an
update of these scenarios as part of the supplement to its first scientific assessment. In response
to this request, Working Group 1 established an €xpert group 10 develop these scenarios (Swart
‘et al,, 1991). This chapter describes an updated reference scenario based on current programs,
provides insights on uncertainties associated with the scenario through sensitivity analysis, and
compares the updated reference scenario with previous studies. More detailed documentation is
available in a companion document (Pepper et al., forthcoming).

The new information incorporated into this update reflects ongoing scientific research,
policy agreements to reduce these emissions, and 3 revised understanding of future activities
leading to emissions of greenhouse gases. This information includes:

an improved understanding of current sources and sinks of greenhouse gases
new data on rates of deforestation and forest bjomass

revised global and regional population forecasts

recent national energy forecasts

amendments to the Montreal Protocol and developments in participation and
compliance with the Protocol

The reference scenario presented here also includes preliminary estimates of present and future
emissions of volatile organic compounds and sulfur oxides,

The update of the emission scenarios differs from the original scenarios in several ways.
First, while the scenarios of the first assessment had a ‘normative character in that they had
prescribed end points in terms of a doubling of the equivalent carbon dioxide concentrations, no
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such restriction was placed upon the update ot the scenarios. Second. only one full scenario has
been developed for the update. This will be called the "1991 [PCC Reference Scenario” or
TRS91" and will be compared to the "1990 Business-As-Usual (BAU90) Scenario” trom the first

assessment.

The reader should be cautioned. A long term assessment of greenhouse gas emissions is
necessary in order to assess the lagged impact of climate change. The 1991 IPCC Reference
Scenario is part of this fong term assessment. Its value is in identifying the implications of the
factors most critical in determining future emission levels. It should not be considered a
prediction of human activities or emissions. It represents an internally consistent view of one of
the many ways in which the future could evolve, given a reasonabie set of assumptions. These are
based on numerous expert analyses. including scenarios of future national energy use, most of
which have been subject to extensive review. Nevertheless many uncertainties exist over whar will
happen in the future, especially in the period beyond two to three decades from now. These
uncertainties are of the following two types (Working Group I, 1991):

1)  ascientific uncertainty autached 1o lack of knowledge conceming the physical parameters,
emission factors, etc,

2)  a more qualitative uncertainty associated with the evolution of future patterns of human
activity in response to both climate and non-climate influences, such as technological
advances and government policies.

We have addressed some of these uncertainties with semitivity analyses of key parameters in
order to provide insight into the range of uncertainty surrounding this reference scenario, We
have not included the effects that climate change may have on agricultural production, energy
demand, and terrestrial ecosystems, '

2. General Assumptions

The assumptions for the 1991 IPCC Reference Scenario are based on a number of
sources, primarily the approved forecasts of major international organizations. The assumptions
are moderate and within the range of plausible alternatives, although these data generally reflect
higher population and economic growth than assumed in the earlier assessment. The update aiso
includes additional policies which reduce some emissions of the greenhouse gases, Future
population growth is based on recent analyses by the World Bank (Bulatao, 1989), As shown in
Figure 1, the updated population assumptions are close to 10% higher than the assumptions in
the original assessment: global population increases from 4.84 billion in 1985 to 11.33 billion in
2100 with most of the growth in the developing countries. The UN also provides a forecast of
future population (UN, 1990) through 2025. Global population in their median estimate reaches
8.51 billion in 2025, 1% higher than the World Bank estimate of 8.42 billion.

Future economic growth assumptions are based on the analyses prepared by the Energy
and Industry Sub-Group (EIS) of the RSWG (IPCC, 1991b) and are summarized in Table 1.
Economic growth assumptions are generally higher than those used in the first assessment
especially in the USSR, Fastern Europe, and China. Income per capita rises most rapidly in the
developing world but continues to remain well below levels in the developed economies. It
should be noted that the results provided in this paper are highly sensitive to these assumptions.
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Table 1
Economic Growth Projections
(% GDP growth per year)

1990 BAU Scenario” 1991 Reference Scenario’

1985~ 2000- 2025- 2050- 1985- 2000- 2025- 2050-

2000 25 2050 2100 2000 2025 2050 2100
us p A 20 13 1.1 26 1.9 1.5 1.1
W.Europe/Canada 25 20 15 Ll 26 21 15 L1
OECD Pacific 3.0 20 1.5 4 { 39 27 1.5 1.1
USSREBurcpe 36 31 23 20 33 31 23 20
China & CP Asia 45 40 3.5 3.1 52 54 35 3.2
Middle East 3.7 3.7 29 25 5.4 4.6 33 2.6
Africa ) 3.7 33 2.8 2.4 28 4.7 3.8 3.1
Latin America . 37 3.2 2.7 2.3 3.5 33 27 24
S/SE Asia 46 38 33 29 4.5 46 38 3.1

.. Average of high and low economic growth assumptions (IPCC, 1990).
* Based on EIS (IPCC. 1991b) through 2025. Adapted from original scenarios after 2025.

m
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It is highly uncertain whether some of the ambitious growth figures can be realized and
maintained in all regions. notably in the presently volatile circumstances in the nations of the
USSR, Eastern Europe, and some of the developing areas, (The significance of these events are
discussed later in this chapter.) Possible negative impacts of environmental degradation or. tor
that matter, environmental policies on economic growth have not been taken into account. On
the other hand. an unexpected cven more positive development of economic productivity than
assumed can not be ruled out.

Several national and international policy proposals or agreements have a bearing on
greenhouse gas emissions. The 1991 IPCC Reference Scenario incorporates only those emission
controls internationally agreed upon and national policies enacted into law. For example, this
comprises the London Amendments to the Montreal Protocol. the revised US Clean Air Act and
the provisions of the NO, protocol of the Convention on Long Range Transboundary Air
Pollution. It does not include the CO,-emissions targets that have been proposed by a large
number of OECD countries or broad policy proposals to cut back on deforestation. We have
included an evaluation of the potential impact of proposed CO, emission targets as part of a

sensitivity analysis,

3. Energy

The reference case for consumption and supply of energy and the associated emissions of
carbon dioxide are based on the Reference Scenario of the EIS (IPCC, 1991b). The EIS scenario
estimates future energy use and emissions through 2025 by sector and by fuel type for a large
number of countries, as derived from both national submissions and independent country case
studies. For regional estimates and an extrapolation beyond 2025, the U.S. EPA’s Atmospheric
Stabilization Framework (ASF) has beea used as a tool to achieve consistency. In this way global
energy supplies have been matched with the national demand and supply estimates. Emission
factors from the OECD have been applied to estimate associated emissions.

This scenario represents a global energy system which continues to be dependent on fossil
fuels, notably coal, and which shows only moderate gains in energy efficiency and technological
development of non-fossil energy sources. This scenario assumes no policies to reduce emissions
of CO, or other greenhouse gases. It also assumes siow structural change in the economies of
the U§SR and Eastera Europe. :

= B

Global energy use rises quickly through 2025 in response to repid increases in population
and income (see Figure 2). After 2025, this growth is more moderate due t the stabilization of
population levels in many regions and reductions in the rate of growth in income. Commercial
primary energy use which is 349 exajoules (EJ) in 1990, grows-to 737 EJ by 2025 and to 1641 EJ
by 2100.!. Primary fossil energy use represents over 85% of primary energy use through 2025,
After 2025, the fossil share of primary encrgy declines to 60% by 2100 despite increases in fossil
energy production and use of 80%. Energy sources such as nuciear, hydro, solar, and commercial
biofuels play a much more important role after 2025. .o

! Primaty energy use in the 1990 BAU scenario was 473 to 657 EJ in 2025 and 728 to 1682
EJ in 2100, the range reflecting alternate economic growth projections.
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CO, emissions from energy use increase in proportion to the increases in primary energy
use. CO, emissions increase from 5.9 billion tons of carbon (Bt C) in 1990 to 12.4 Bt C in 2025
and 22.6 Bt C in 21002 Compared 10 the original BAU scenario, this represents somewhat
faster growth before 2025 but more moderate growth afterwards. Through 2025, these differences
reflect the more rapid population and economic growth assumptions in the updated scenario
compared to the 1990 BAU scenario combined with less optimistic assumptions concerning
improvements in energy efficiency and are based on the EIS reference scenario. After 2025, the
updated scenario relies more heavily on non-fossil energy sources thereby reducing the rate of
growth in CO, emissions.

While global CO, emiisions from energy use grow fairly constantly from 5.9 Bt C in 1990
to over 20 Bt C by 2100 (see Figure 3), the regional patierns differ considerably. CO, emissions
from the developed economies grow at an average annual rate of 1.5% through 2025. After 2025,
lower economic growth combined with stabilized population levels and incressing use of non-fossil
energy sources yield reductions in this growth to an annual average of 0.3% with some developed
. economies experiencing some decline in emissions from 2029 levels. Emissions from developing

economies, which are less than 25% of emissions from developed economies on a per-capita basis,
continue to rise duc to increases in population and economic growth.

? Average CO, emissions in the 1990 BAU scenario was 11.5 Bt C in 2025 and 224 Bt C in
2100.
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The stabilization goal for fossil carbon dioxide emissions for the year 2000 proposed by the
majority of OECD countries has aiso been analyzed. If these proposals are implemented and if
emissions are kept at targets specified by the countries and the rest of the world does not adopt
similar measures, global emissions in 2025 of fossil carbon would be 0.6 Bt C lower than in the
1991 IPCC Reference Scenario. This reduction represents a reduction of 15 per cent in emissions
of CO, from the OECD from the reference scenario but only & 5 per cent reduction in global
emissions. These results reflect the importance of the economies of developing countries and of
the economies of the USSR and Eastern Europe over the long term.

One area requiring close inspection is the USSR and Eastern Europe. The EIS scenario
assumes that very slow progress is made toward restructuring these economies and that economic
growth rates of ever 3 per cent annually could be maintained. If we assumed that the economies
did not grow over the next ten years and then started to grow at similar rates then energy use and
emissions of CO, could be expected to be much lower. Annual primary energy use could be
more that 20 EJ less in the period 2000 to 2025 and anaual CO, emissions could be more than
0.3 Bt C less in this period.

The scenario of future energy use and emissions of greenhouse gases resulting from this
€nergy use represents only one of many possible futures. To help assess the degree of uncertainty
associated with the reference scenario, we have assembled and reviewed 24 reference scenarios
from 12 analyses of fossil fuel carbon emissions (Edmonds et al., 1991).
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Two studies, Edmonds cr al. (1986) and Nordhaus and Yohe (1983) examined the issue of
uncertainty explicitly and both found a relatively wide variation in potential future emissions in
the absence of policies to limit this growth. The 1991 IPCC Reference Scenario tell within the
bounds of both of these studies and was very close to the median values from Nordhaus and
Yohe in the 2050 to 2100 time period and within the 25th and 75th percentiles in the Edmonds
analysis. The results from these studies also show that emission trajeciories are extremely
sensitive (0 a number of key parameters including population growth, improvements in energy
efficiency and structural change in the economy, economic growth, and the future cost of fossil
energy and alternative non-fossil energy.

Figure 4 compares CO, emissions from 1991 IPCC Reference Scenario to emissions
adapted from scenarios of future energy use developed by the International Energy Agency (IEA,
1991), the Commission of the European Communities (CEC, 1989), the World Energy -
Conference (WEC, 1989), IIASA (Hafele. 1981), and the 1990 BAU scenario for the period up
to 2025, Emissions in the [EA and CEC scenarios are 5% higher than the emissions from the
IRS91 through 2010. Emissions in the WEC moderate scenario are 25% less. Emissions from
the 1991 Reference Scenario fall within the high and low estimates from [LASA. Figure 5
compares these emissions to 7 other scenarios including the 1990 BAU scenario, two scanarios
developed by the EPA (1990), the mean scenario from Edmonds uncertainty analysis, the median
scenario from Nordhaus and Yohe, a scenario from Manne and Richaels (1990), and the WEC
scenario. Emissions are at the high end of the range through 2025 but fall towards the middle of
the range by 2100. The results of the 1991 Reference Scenario are also well within the range of

Figure 4
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the scenarios developed within the framework of the Energy Modeling Forum, an authoritative
international panel of energy analysts that will publish its results in mid-1992 (Weyaat, 1991:
personal communication).

The relatively high growth through 2025 in the IRS91 is due primarily to optimistic
assumptions about economic growth in the near term assumed in EIS, compared to assumptions
in the other studies. Assumptions concerning efficiency improvements are more opiimistic in
IRS91 than in the other studies after 2025. Also, the [RS91 assumes that the international fossil
energy production and distribution capacity, necessary to satisfy the national energy demands, can
be developed and effectively maintained under the assumed energy price conditions. This would
require sustained growth effort that is, however, not beyond historical precedence.

4. Halocarbons

An important event since the development of the scenarios for the first assessment is the
agreement to amend the Montreal Protocol in London in 1990. Most key nations have either
now signed the agreement or have pronounced the intention to do so. In our reference scenario,
70% of the developing world is assumed to coraply with the London Amendments which is based
on the GNP of countries that bave signed and/or ratified as of 7/23/91 (China is assumed to
comply while India is not). Although the London Amendments contain a recommendation only
to use halocarbon substitutes in a transition period, there are no binding regulations for '
eventually phasing down the production of these compounds. Therefore in the IRS91 we assume
that the production of substitutes would mimic the growth rate for the underlying controlied

***Draft-do not cite or quote*** 8 Qctober 25, 1991




compounds that they replace under the phase-out. adjusted for markets lost due to non-c:hemical
substitution and increased use of recycling and other emission control programs. Accordingly,
1991 IPCC Reference Scenario assumes that the production of the substitutes grows by 2.5 per
cent annually and that HCFCs and HFCs replace 30 per cent of the phased-out CFCs.

For the calculations. EPA:s Integrated Assessment Model for CFCs was used and the
results for the emissions of the main halocarbons are depicted in Figure 6. Emissions of CFCs,
carbon tetrachloride, and methy! chiorotorm decline rapidly through 2010 retlecting the phase out
by countries complying to the provisions of the London Amendment. After 2010, these emissions
stabilize and then start to increase retlecting growth from those countries that are not complying
with the provisions of the London Amendments. Emissions of HCFCs and HFCs grow rapidly
throughout the whole time horizon reflecting their role as a substitute for the CFCs and the
existence of no firm controls on their future emissions.

The implementation of the London Amendments of the Montreal Protocol is still
surrounded by some uncertainties and we performed a sensitivity analysis of the impact of
different assumptions on future emissions. These uncertainties are important for both the
depletion of the stratospheric ozone layer and global climate change. When this report was
written, some key countries such as India had not signed. As shown in Flgures 6 and 7, emissions
of CFCs continue in the reference scenario (London Amendments - Partial Compliance). If full
compliance with the London Amendments is assumed then emissions are nearly eliminated by
2025 (London Amendments - Full Compliance). Recent data showing more severe ozone

Figure B
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depletion (Stratospheric Ozone Assessment, 1992) could lead to a more rapid phase out of CFCs
and of Halons, carbon tetrachloride, and methyl chioroform and Figures 7 and 8 show the impact
of these possible actions on emissions of these gases (97 Phase Out - Full Compliance). Further
controls on the use of HCFCs is also possible based on these same concerns, Figures 7 and 8
show the impacts of these controls on halocarbon emissions with two different assumptions about
the implementation in developing countries (97 Phase Out with HCFC-22 Phase Down and 10 vr
LDC Lag and 97 Phase Out with HCFC-22 Phase Down and No LDC Lag).

5. Agriculture and Forestry

culture: The scenario of emissions from agriculture has been revised to reflect
updated population and economic growth assumptions ajong with revisions in the emission factors
and global emission budgets. The scenario of future land use for rice production, fertilizer use,
domestic animal stocks has been produced by the ASF and adapted from scenarios produced by
the Basic Linked System (BLS). The BLS was originaily developed by the International Institute
for Applied System Analysis (ILASA) and maintained by the Center for Agriculture and Rural
Development (CARD) (EPA, 1990).

The distribution of the global emissions of non-CO, greenhouse gases among different
sources in the base year has been taken from the assessment of the global budgets reported in
Chapter __, this document. Since this distribution is still poorly understood for most gases, the
assessment of future emissions from these base year estimates is shrouded by uncertainty.
Nevertheless, they represent the best estimates we can provide at this moment.
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Emissions of CH, from rice cultivation are highly uncentain. Average emission coefficients
of 38 g/meter’/year have been selected based on the CH), emission budget of 60 teragrams (Tg).
These emissions rise gradually from 60 Tg in 1990 to 88 Tg by 2050, then decline to 84 Tg by
2100. The growth in emissions is slower than growth in rice production, which more than
doubles. This trend reflects continued advances in crop yields averaging 0.5% annually over the
period,

CH, emissions from enteric fermentation rise from 84 Tg in 1990 to close to 200 Tg by
2100. This increase reflects a rapid increase in consumption of meat and dairy products and
assumes constant emissions per unit of production. Emissions of CH, from animal wastes have
been added and track meat and dairy production. Emissions from animal wastes increase from 26
Tg CH, in 1990 to 62 Tg CH, by 2100. It is uncertain whether this growth in production of meat
and dairy productions can actually be maintained, taking into account possible land and feed
constraints, which are not explicitly dealt with in these scenarios. Autonomous developments that
affect the emissions from eateric fermentation or animal waste per unit of production, such as
those resulting from changed feeding patterns, are not taken into account either.

Emissions of N,O from fertilized soils increase in proportion to fertilizer use, which more
than doubles during the period. Emissions in 1990 of 2.0 Tg N have been selected as the starting
budget, falling within a range of uncertainty of 0.3 to 3.0 Tg N. The impact of changing
fertilization practices and the dependency of N,O emissions on local circumstances has not been
taken into account.
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Forests: In the first IPCC assessment. the emissions of CO, {rom deforestation in the
1980s were assumed to be in the range of 0.6 to 2.5 Bt C per year {Houghton. 1990: IPCC,
1991a). For this scenario, a value lor the base year was chosen at the low end of the possible
range (0.7 Bt Clyear), consistent with the evaluations pertormed with the ASF and the Dutch
IMAGE model. New information with respect to carbon stored within the forest aboveground
vegetation and rates of forest clearing are available from FAO. from scientists in tropical
countries, and from other investigators. To account for these new data. two scenarios (high and
low) were developed which reflect a range of current and future emissions from tropical
deforestation, These scenarios. developed using the deforestation component of the ASF, were
then combined into one average scenario. A sensitivity analysis was then performed in order to
explore a wider range of possible futures as well as to identify the importance of several key
assumptions. Our reference case has CO, emissions from tropical deforestation increasing from
1.8 Bt C in 1990 to 2.2 Bt C in 2025 then declining to 1.4 Bt C in 2050. By 2100, net emissions
from deforestation are eliminated with possible net carbon uptake possible from established
plantations.

The basis for the deforestation assumptions is preliminary data from FAQ on the 1990
Tropicsl Forest Assessment Project (FAO, 1991) and the 1988 update of the 1980 Tropical Forest
Assessment Project (FAQ, 1988). These sources estimate that on average 17.0 million hectares of
tropical closed and open forest are cleared annually. While questions have been raised
concerning the reliability of these data, they are the most recent and best currently available for
the world. From these data we have developed two scenarios of forest clearing which have global
rates of clearing incressing from 13.2 million hectares ia 1980 to 20.8 million hectares in 1990.
After 1990, clearing in the low scenario increases to 23,6 million hectares in 2025 and then
declines. In the high scenario. forest clearing increases to 29.9 million hectares in 2025 before
declining. In both of these scenarios, available forest resources within each country provide upper
bounds on future clearing. In the low scenario, 84% of all tropical forests (1.74 billion hectares),
is cleared by 2100. In the high scenario, this fraction increases 10 88%. By 2025, countries
representing 43% of forest clearing in 1980 have (or have nearly) exhausted their forest resources
in the low scenario. By 2050, this fracton increases to 52%. For the 1991 IPCC Reference
Scenario, it is assumed that all forest, not legally protected, including areas which have been
classified as non-productive, can be subject to deforestation.

Other factors which differ between the high and low scenarios include carbon stored in
the aboveground biomass, the fate of fallow forest, and future rates of plantation establishment.
The low scenario utilizes estimates of carbon stored in the biomass from OECD (1991) which
have been adapted from Brown and Lugo (1984), Brown et al. (1989), and Brown (1991). The
high scenario adjusts these estimates to reflect uncertainties in the measuring techniques and
results from other measurements utilizing alternative approaches (Houghton, 1991). The high
scenario also includes another proposed net source of carbon due to permanent clearing of fallow
forests. The high scenario assumes that up to 10 million hectares of fallow forest are currently
being converted to permanent agriculture annually (Houghton, 1991) and that this clearing
* continues into the future until almost all fallow forest s converted. In the low scenario, the
establishment of plantations, which FAO (1988) estimates as 1.3 million hectares annually
between 1980 and 1985, is assumed to continue with 133 million hectares added between 1990
and 2100. The high scenario assumes that no new plantations are added after 1990. Figure 9
illustrates the rates of total forest cleared by region in the two sceparios. ‘
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CO, emissions from these scenarios range from 1.3 Bt C to 23 Bt C in 1990, In the low
scenario, emissions increase to 1.4 Bt C by 2000, decline slightly to 1.3 Bt € in 2025 and then start
to decline more rapidly. Net emissions are slightly negative by 2100 due to carbon sequestration
by plantations. In the high scenario, emissions increase to 3.1 Bt C by 2025, decline to 1.9 Bt C
in 2050 and 0.04 Bt C by 2100. For the purposes of the reference case, we have averaged these
two scenarios to create the reference scenario.

It should be noted that these two scenarios do not span the complete range of possibilities
for both current and future emissions. There is a strong need for improvement of the base data.
Moreover, current trends in deforested area, combined with changes in policies, could very well
lead to emissions lower than in the low scenario,

Figure 10 illustrates the CO, emissions from the high and low scenarios, the reference
scenario, and three sensitivities. One seasitivity, High-Def./Moderate Biomass illustratas the
impact of the higher clearing rates and fallow forest clearing assumptions on CO, emissions. The
sensitivity, Low-Def/High Biomays. illustrates the importance of assumptions concerning carbon
stored within the biomass. The Halt Deforesiation- High Plantations sensitivity illustrates the
poteatial for reducing emissions by quickly stopping forest clearing and actively establishing
plantations. In this sensitivity, forest clearing is reduced starting in 1991 and climinated by 2025.
Up to 293 million hectares of plantations are established by 2100.

lutio umptions: While these scenarios and sensitivities provide a likely
range of emissions they do not address all of the uncertainty. A key concern with these scenarios
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is consistency of the assumptions about land use among the different sectors. Because the models
and methodologies used for the different sectors are not fully integrated with respect to land use,
this consistency is not automatically guarsnreed. With population doubling by 2100, improved
nutrition in the developing economies, and the agricultural land base possibly under degradation
stress, the demand for additional land conversion to produce crops especially in the developing
countries would be significant, even if sustained productivity increases were gained. Above, we
already noted the anticipated demand for land for livestock and feed production. while the energy
scenario assumes over 200 EJ of energy from commercial biofuels by 2100, of which 70 per cent is
in developing countries. .

A review of current land uses, forest clearing, and plantation assumptions suggest that the
these assumptions are not inconsistent. FAQ (1986) reported that in 1984, 1.5 billion hectares
were used for arable land and permanent crops and 3.1 billion hectares were used for parmanent
pasture leaving 4.1 billion hectares of forest and woodlands. The scenario assumes that on
average 1.8 billion hectares of tropical forests will be cleared by 2100 while 0.1 billion hecrares of
forest plantations will be established, roughly allowing for a doubling of the arable land base.
Table 2 summarizes these statistics for Latin America, Africa, and the Far East along with the
reference case assumptions for these regions. Clearing of forest land in these tropical regions
matches well the increase in population and demand for food. The largest concern would be in
Asia where population densities are the highest and cleared forest land might not have the same
productivities as existing cropland nor may the production be as sustainable. Any reduction in
deforestation would reduce the potential land base and would have to be marched by increased
productivity on existing land. Orther anthropogenic influences on the terrestrial carbon cycls, such
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Table 2
Land-Use Assumptions
(10° hectares)

Aftica Asig’

FAO
1984 Arable Land & Perm Crops 154 272
1984 Perm Pasture 630 35
Remaining Tropical Forest (1990) 656 384
Forest Cleared (1990-2100) 653 335
Plantation Area Estab.  (1990-2100) 27 47
Max Energy Plantation Area™""" 88 101

Far East as Defined by FAO
.” Average of Low and High Scenarios
Low scenario (additional plamtation area is 0 in high scenario)
**** Energy Plantation Area in Addition to Other Plantation Area

M

as crosion, desertification, logging in temperate and boreal zones and carbon sequestration in
- managed forests, have not been taken into acoount in this study because of the absance of
quantitative information.

6. Other Sectors and Gases

The 1991 Reference Scenario includes emissions of additional gases and emissions from
additional sectors. Specifically, emissions of N3O, CHy, CO, and NO, from energy combustion
and production were developed using the ASF and assumptions about emission controls consistent
with the US Clean Air Act and the Protocols under the Convention an Long-Range
Transboundary Air Pollution. Our estimate of emissions of CO from fossil fuel fall below the low
end of the range of some estimates, These emissions reflect the latest data on energy
consumption and emission coefficients, but the discrepancies should be investigated further.
Emissions of N,O from production of nitric and adipic acid have been included and reflect
scenario assumptions on nitrogen fertilizer production and economic growth (respectively).

- Emissions of CO, from cement production and CH, from landfills raflect regional population and
economic growth assumptions as well as expectations of resource limitations and saturation.
Emissions of N0, CH,, CO, and NO, from biomass burning are based on emission coefficients
from Crutzen and Andreae (1990) and future rates of deforestation, clearing of fallow laads for
shifting agriculture; non-commercial biofuel use, and other burning activities. Emissions of
volatile organic compounds (VOCs) are highly uncertain. especially for developing countries.
They are based on a detsiled country level emissions inventory developed by EPA (1991). They
are compared to other sources and extended into the future based on activities such as
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Table 3
Global Emissions”

1990 2000 2025 2050 2100
CO, Emissions (Bt C)

Energy 38 732 1242 1411 2258
Delorestation 183 200 221 135 -0.08
Cement 015 020 043 055 073
'I'o:al 784 960 1506 1601 23.23
CH, messxons (Tg)
Energy Production and Use 90.7 1183 2227 2480 3938
Enteric Fermentation 836 99.1 1381 173.2 198S
Rice 600 660 783 B7S 836
Animal Wastes 26.1 310 432 541 620
Landfills 402 478 716 1152 226.1
Biomass Burning 309 331 389 376 323
Wetlands i15.0 1150 1150 1150 115.0
Termires 200 200 200 200 200
Oceans/Freshwater 150 150 150 150 150
Methane Hydrates 50 S0 S0 350 50
Domestic Sewage 250 293 397 474 534
Total 5116 S795 7876 9181 12048
N,O Emissions (Tg N)
Energy 04 05 08 09 12
Fertilized Soils 20 27 38 42 45
Land Clearing 08 08 09 08 05
Nitric Acid 02 03 04 05 05
Adipic Acid 05 07 14 18 24
Biomass Burning 06 07 08 08 07
Oceans/Freshwater 22 22 22 2.2 22
Tropical Soils 47 47 4T 47 47
Temperate Soils 14 14 14 14 14
Total 128 140 165 173 181
CO Emissions (Tg C)
Energy 1302 1498 2282 3148 6382
Biomass Burning 3315 3544 4169 4026 3457
Plants 430 430 430 430 430
Oceans : 170 170 170 170 170
Wildfires 130 130 130 130 130

Total 5348 5712 - Ti8.1 790.4 10569

M
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Table 3 (continwed)

Global Emissions
1990 2000 2025 2050 2100
NO, Emissions (Tg N)
Energy 262 302 488 625 1029
Biomass Buming 38 42 5.1 50 a4
Natural Lands 120 120 120 120 120
Lightning 90 90 90 90 9.0
Total 510 553 749 885 1283
Halocarbons
CFC-11 353 174 93 131 143
CFC-12 428 210 98 169 183
. CFC-113 202 32 21 40 40
CCl, 119 34 19 35 35
MCF 738 353 97 184 184
HCFC.22 148 502 619 1148 1298
HCFC-123 146 360 656 770
HCFC-141b 180 349 631 705
HCFC-124 7 30 57 69
VOC Emissions by Gas (Tg) ‘
Parafins 555 613 853 1061 1616
Olefins 420 439 506 567 750
Aromatics (btx)** 155 165 208 253 1388
Other 76 85 120 151 247
Total 1206 1302 1687 2032 3002
VOC Emissions by Sector (Tg) -
Energy Prod & Use 267 311 478 625 1090
Biomass Burning . 528 536 555 539 514
Industry 230 254 376 471 685
Other 181 201 278 398 713
Total 1206 1302 1687 2032 3002
Sulfur Emissions (Tg S) -
Energy Prod & Use 670 747 1266 1635 2920
Biomass Burning 27 28 33 32 28
Other Industrial 80 98 163 190 221
Naturai 224 224 24 24 224
Total 100.1 109.7 1686 2081 3393

+.Jg - Teragrams or 10 grams, Bt - Billion metric tons or 10,5 grams
Benzene, toluene, nn% xylene

m
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transportation energy use, deforestation and biomass burning, and industrial activity. Emissions of
SO, from ¢nergy use are based on a study performed by Spiro et al. (1991) where emissions
reflect average sulfur content of the different fossil fuels and adjusted for emission controi
programs. Emissions of all trace gases by gns und sector are summarized in Table 3.

7. Conclusions

The 1991 Reterence Scenario is a function of a number of assumptions about the future
and is only one of many possible outcomes. The updated scenario incorporates a limited set of
important new information which intluences our assessment of future greenhouse gas emission
trends, This exercise also considers a range of reasonable forecasts as reported by other etforts
and explores the sensitivities of our reference scenario to certain assumptions. A more through
exploration of the sensitivities could reveal more about the confidence policy-makers should have
in such emission scenarios as well as the influence that the decisions they make may have on
determining which of the scenarios that future emission paths will. most resemble.

The updated scenario in many ways portrays a tuture very similar to that portrayed in the
original BAU scenario. Emissions of greenhousc guses tend (o grow with population and income,
reflecting increases in uses of fossil energy, industrial activity, production of agricultural products,
and other areas where human production and consumption result in emissions. Differences in the
scenarios reflect changes in estimates of current emission budgets. policies to reduce or control
emissions, and changes in assumptions about growth in factors that lead to emissions, Table 4
summarizes the global emissions of the main trace gases derived from the scenarios developed in
this report for the different sectors. These emissions are reported in units of equivalent carbon
dioxide, calculated by applying Global Warming Potentials for direct radiative absorption with an
integration time of 100 years, as recommended elsewhere in this report. The GWPs applied here
do not include the indirect effects of CHy, CO, and NO, emissions on tropospheric ozone and
warming from tropospheric ozone, nor the indirect effects of halocarbon emissions on
stratospheric ozone depletion and potential cooling effects on the stratosphere and troposphere.

Emissions of CO, are higher in the 1991 Reference Scenario than in the 1990 BAU
scenario, especially in the first decades covered by the scenario. This result depends on countries
achieving their economic growth ambitions. population growing as projected by the World Bank,
and energy efficiency improvements penetrating moderately. The IRS91 is within the range of
plausible futures as assessed by the European Community, the International Energy Agency, and
the World Energy Council. In the updated assessment, current and future biotic carbon emission
estimates are higher until well into the next century due to FAQ raising its estimates of current
rates of deforestation and to analyses suggesting higher forest biomass contents than used in the
1990 BAU scenario. Emissions of other gases from tropical deforestation and biomass burning
follow a different pattern due to explicit modeling of shifting agriculture, higher current rates of
forest clearing, and slower expansion of area cleared. Total emissions of CH, did not change
significantly from the first assessment. But, due to new insights in the CH, budget, estimated
emissions from some sources have been decreased (rice, biomass burning) and other increased
(landfills, energy). Total emissions of N,O are expected to be similar to the frst assessment, but
cultivated soils and industrial emissions have surpassed fuel combustion as the most important
sources. Emissions of CO differ in the revised scenario in a number of ways. Emissions from
energy are lower in the earlier years due to revised emission estimates from mobile sources but
these emissions grow at a faster rate throughout the time period resulting in similar emissions by
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Table 4
Emissions of Greenhouse Gases
IRS91 vs BAU%

(billion tons of CO, equivalent)’

1990 2000 2023 2050 2l

[RS91
Y 6.0
coz —A87 352 552 S87 852
N20 54 59 69 13 76
CH4 56 6.4 87 101 133
CFCs 53 23 11 19 20 0.6
HCFC&HFCs 02 06 14 26 29 . pf
Total 453 504 733 805 1109 (-
co2 GB% 0% 1% 3% 7%
N20 2% 12% 9% 9% 7%
CH4 12% 13% 12% 13% 12%
CFCs 2% S% 2% 2% 2%
HCFC&HFCs 1% 1% 2% 3% 3%
Total 100% 100% 100% 100% 100%
BAUSO
coz %0 81 @3 557 6 (0 0.9
N20 57 60 69 13 74
CH4 62 68 84 99 117
CFCs . 53 44 36 38 38
HCFC&HFCs 03 08 21 43 47 0.7
Total 415 460 633 809 1097 [ & O, 7 :
co2 8% 61% 61% 6% 5%
N20 4% 13% 1% 9% 1%
CH4 | 15% 15% 13% 12% 1%
CFCs ‘ 3% 10% 6% 5% 3%
HCFC&HFCs 1% 2% 3% 5% 4%
Total 100% 100% 100% 100% 100%

* Excludes indirect effects of NO,, CO. VOCs, CH,, and CFCs.
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2100. Emissions from biomass burning are higher in the early years but show less growth through
2050 due to changes in the deforestation assumptions. The revised scenario includes much lower
emissions of CFCs, as induced by the London Amendments to the Montreal Protocol and a wider
participation in this Protocol than foreseen in the previous assessment. Emissions of CFCs, CCl,.
and methyl chioroform decline rapidly due to the phase out in most countries but then start to
increase as production from non-participating countries increase. Emissions of HCFCs are similar
to emissions of HCFC-22 in the 1990 BAU scenario. We have included in the revised scenario
emissions of VOCs and SO,. Emissions of VOCs grow manyfold in the future, reflecting in part
increases in transportation energy use and industrial activity. Future emissions of SO, reflect the
rapid increases in the use of coal throughout the world with limited emission control sirategies
outside of the developed economies.

The 1991 IPCC Reference Scenario reflects a number of assumptions concerning factors
which are inherently uncertain and represents only one way in which the future will evolve.
There are many ways in which the future emissions of greenhouse gases could be higher or lower.
For example, continued low energy prices combined with continued public oppasition to
expansion of nuclear power, and declining research investments in renewable energy and energy
efficiency could lead to greatex use of fossil fuels. Agriculture practices may lead to greater
pressure on forest land than assumed here. Consideration of these factors would yield emissions
that are higher than in this scenario.

More optimistic analysts will point to the growing awareness around the world that, even
at today’s relatively low energy prices, investments in energy efficiency are often replacing
investments in energy supply. Technological advances in industry could lead to major reductions
in the energy intensity of production. Similarly, technological advances in energy supply could
provide economically competitive alternatives to continued use of fossil fuels. Political
developments in the USSR and Eastern Europe could lead to rapid and significant improvements
in the efficiency of energy use and the overall energy imensity of their economies. Concerns over
biodiversity and eavironmental degradation could lead to a global forest agreement which
significantly reduces forest clearing. Consideration of these factors would yield future emissions
which would be lower. In general, our evaluation of other scenarios of future emissions and the
sensitivity analyses presented in this paper suggest that the revised scenario falls within a broad range
of possible futures. While the uncertainties are large, greenhouse gas emissions could be expected
to rise substantially in the coming century in the absence of new policy actions, rapid market
penetration of technological advances, or other unforeseen developments.
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PRELIMINARY COMMENTS ON
"EMISSIONS SCENARIOS FOR THE IPCC -- AN UPDATE"
FROM
THE CLIMATE COUNCIL,
EDISON ELECTRIC INSTITUTE, and

NATIONAL COAL ASSOCIATION

November 22, 1991

INTRODUCTION

The following comments on the first draft of "Emissions
Scenarios for the IPCC -- An Update" ("IRS91"), dated October 25,
1991, are respectfully submitted for consideration of IPCC Work-
ing Group I by The Climate Council, an association of U.S. energy
companies and railroads, the Edison Electric Institute, the
association of U.S. investor-owned electric utilities, and the
National Coal Association, the association of U.S. coal produ-
cers.

When The Climate Council made arrangements with Working
Group I to be one of the reviewers of IRS91, it was invited by
the Secretariat to act as a "conduit" for the comments of such
other industry organizations as it chose to involve. These
comments reflect the collaboration of the three named organi-
zations and of the energy economists who are associated with
them, including Dr. Helmut A. Merklein, an independent energy
economist, immediate past Administrator of the U.S. Energy
Information Administration, and former Assistant Secretary of the
U.S. Department of Energy for International Affairs and Energy
Emergencies.

It must be emphasized at the beginning, and borne in mind
throughout, that, because of the inability of reviewers to obtain
crucially important information from IPCC Working Group I, these
are only preliminary comments. The parties expressly reserve




their rights to comment further, at a later date, on all aspects
of the draft IRS91 discussed herein, as well as on additional
topics. Absence of comment on any matter contained in or perti-
nent to the draft IRS91 should not be interpreted as agreement
with, or acquiescence to, such matter.

I.
THE PROCESS FOR REVIEW OF IRS91 IS FUNDAMENTALLY FLAWED. FOR

THAT REASON ALONE, ANY USE OF IRS91 IN PREDICTIONS OF CLIMATE
CHANGE IS NOT JUSTIFIED.

The choice by IPCC Working Group I of greenhouse gas emis-
sions scenarios will influence greatly its predictions of poten-
tial climate change. This is especially true of emissions attri-
buted to the energy sector. According to the IPCC's First
Assessment Report ("FAR"), "the energy sector accounts for an
estimated 46% (with an uncertainty range of 38-54%) of the
enhanced radiative forcing resulting from human activities" dur-
ing the period 1980-90. FAR, Working Group III Policymakers
Summary ("WG-III Pol. Sum."), p. 1 (August 1990). In that cir-
cumstance, it is vitally important that future IPCC predictions
of potential climate change, if they are to be credible, be based
on reliable greenhouse gas emissions scenarios (including, speci-
fically, those that are energy-related).

A respectable peer review process of greenhouse gas emis-
sions scenarios is imperative. This is particularly true in the
case of energy-related emissions, when, as here, there does not
appear to be adequate representation of professional energy
economists or of experts from the energy sector among the lead
authors of the draft IRSO91l.

With all due respect to the good intentions of Working
Group I, we firmly believe that the entire review process for
IRS91 is fatally flawed. This process, as developed, actually
prevents both considered review and the opportunity for the
authors of IRS91 to take constructive advantage of reviewers'
comments. Because of the importance of this fundamental pro-
cedural defect, we emphasize the following points.

1. The draft IRS91, dated October 25, 1991, was first made
available to The Climate Council on the evening of October 29.
The fax transmission sheet indicates other reviewers received the
draft on or about that date. On October 31, the Secretariat of
IPCC Working Group I was notified, orally and in writing, of the
urgent need for reviewers to receive the document referred to in




the first paragraph of the draft IRS91 as "more detailed documen-
tation . . . available in a companion document (Pepper et al.,
forthcoming)." See Attachments 1 and 2. That document, by W. J.
Pepper and R. J. Swart, is Emission Scenarios for the IPCC --
Assumptions, Methodology, and Results ("underlying study").

2. The underlying study is essential to the review of
IRS91. The draft IRS91 apparently is merely a summary of the
principal conclusions of the underlying study. IRS91 contains
little detail concerning assumptions and virtually no explanation
as to why one assumption was chosen over others. Explication of
methodology is scant. The purpose of a "peer review" is to do
more than comment on whether a summary, such as IRS91, fairly
characterizes an underlying study; that is an editorial func-
tion. A reviewer must have the opportunity to consider the
underlying study itself and, if prompted by a reading of the
study, to challenge its data and related assumptions, its meth-
odology, its analysis, and its conclusions. Neither the edi-
torial function nor the review function can be accomplished
without possession of the Pepper-Swart underlying study; yet that
is precisely the position in which all reviewers of IRS91 find
themselves as of November 22, 1991, the date Working Group I
requires reviewers' comments to be submitted.

3. Because the unavailability of the Pepper-Swart underly-
ing study would make adequate review of IRS91 impossible, The
Climate Council, on November 7, again requested that study and
asked for an extension of the comment period to a date that would
allow for its review. See Attachment 3. Not having received
either the underlying study or a response to the extension
request, a further request for extension of the comment period
was made on November 18. See Attachment 4. On November 19, the
extension request was denied. See Attachment 5.

4. According to the November 19 letter from the Working
Group I Secretariat, there is no assurance that the Pepper-Swart
underlying study "will be available until the second review stage
beginning early-to-mid December." It is not clear whether the
study will be available to reviewers prior to the time the Work-
ing Group I Secretariat sends to governments and other reviewers
another draft of IRS91 "around 9 December."

5. As a consequence of this situation: (i) any revisions
to the first draft of IRS91 made in light of reviewers' comments
submitted by the November 22 deadline will be without benefit of
any review of, or comments upon, the Pepper-Swart underlying
study; and (ii) there does not appear to be any chance that
reviewers will have reasonable opportunity to make comments on
the second draft of IRS91 in light of considered review of the




underlying study; nor does the schedule allow the authors to
consider and incorporate reviewers' comments in light of the
December 9 deadline for transmittal of the further revised draft
that will be the subject of the Working Group I plenary session
in China January 13-15, 1992.

We appreciate that Working Group I, under the rules of
IPCC-V, must receive the final draft of IRS91 four weeks before
the January plenary session. But, that is no excuse whatsoever
for providing Working Group I with an integral element of any
proposed "update" of climate predictions that has not undergone
thorough peer review. Because of the failure to provide review-
ers with the Pepper-Swart underlying study, the first round of
"peer reviews" is no review at all; and the time schedule indi-
cated by the Working Group I Secretariat assures that the follow-
up "review" cannot measure up to standards that policymakers and
the public have a right to expect from the IPCC.

The process in place effectively prevents informed peer
review. For that reason alone, if there is to be any credibility
to the proposed IPCC "update," it should not be based on IRS91 or
any modification thereof that has not undergone thorough peer
review.

II.

THE CUMULATIVE EFFECTS OF WHOLLY INADEQUATE WARNINGS ABOUT THE
INHERENT UNCERTAINTIES OF LONG-TERM SCENARIOS AND THE MISLEADING
CHARACTERIZATION OF ASSUMPTIONS AS BEING "MODERATE" STRAIN THE
CREDIBILITY OF IRS9l.

At the August 6-7, 1991 meeting of the Energy and Industry
Subgroup ("EIS") of IPCC Working Group III, a representative of
Working Group I made a presentation of the general approach to be
taken by IRS91. Numerous delegations, including representatives
of two of the three organizations submitting these comments,
raised the serious issue of the unreliability of greenhouse gas
emissions scenarios based on long-term energy scenarios.

It was pointed out, however, that a long-term -- that is, a
110-year -- emissions scenario was "necessary" in order to enable
prediction of potential climate changes through the 21st century.
As IRS91 states, "a long term assessment of greenhouse gas emis-
sions is necessary in order to assess the lagged impact of cli-
mate change." IRS91, p. 2. In order to minimize the controversy
that ensued, those who objected to the use of long-term energy-




related emissions scenarios offered what was thought at the time
to be a sensible compromise. The proposed solution included,
among other things, a full, adequate, and fairly placed descrip-
tion of the numerous reasons why one should not assume that
energy and energy-related emissions scenarios, covering more than
10 or 20 years, will be realized in actuality. Our concerns and
a proposed solution to the problem were set forth in an August 19
letter from The Climate Council to Working Group I Chairman
Houghton. See Attachment 6.

One example of the deficiencies of the disclosures, or cav-
eats, in IRS91 should suffice, given the importance of other
issues in these preliminary comments. It is stated that "many
uncertainties exist over what will happen in the future, especi-
ally in the period beyond two to three decades from now. These
uncertainties are of the following two types: . . . . 2) a more
qualitative uncertainty associated with the evolution of future
patterns of human activity in response to both climate and non-
climate influences, such as technological advances and government
policies." IRS 91, p. 2.

Among other things:

e The caveat wholly fails to describe the real-world
experiences, known to those who deal with energy issues,
that prompted the apt statement by one nation's delegate to
the EIS plenary that "it is impossible to make reliable
energy forecasts of more than 10 to 15 years, and anything
beyond that is pie in the sky." There is no reason for a
reader to view a "scenario" realistically unless there are
appropriate statements of how frequently and how materially
guesses about the future of energy have been wrong and of
the great likelihood that they will continue to be wrong.
It makes no difference that IRS91 calls its emissions pro-
jection a "scenario" and that it points out that "it should
not be considered a prediction of human activities or emis-
sions." That is nothing other than playing with words,
because the emissions figures resulting from the "scenario"
are what will drive the climate models. Even if the fine
distinction between a "scenario" and a "prediction" or
"forecast" is noticed initially, it ultimately will long be
forgotten, while the resulting prediction of climate change
indelibly is part of the public's mindset.

e The bare mention of "technological advances and
government policies" is inadequate. Why not tell the
reader to imagine he or she was presented with an energy
emissions "scenario" in 1880 and “o think about how off-
base the "scenario" would be in light of technology




developments in the ensuing 110 years (e.g., automobiles,
aircraft, computers, nuclear power, etc.)? Instead of
merely referring to "government policies," why not describe
at least the types of regulatory, tax, educational, and
hortatory policies that already are constraining greenhouse
gas emissions and mention the unrelenting pressures on
governments to expand such policies?

e There is no mention, until the inadequate, cryptic
references on page 7, of the important impacts of changes
in energy prices and of structural changes in economies
upon energy consumption and related emissions.

e Most importantly, the material surrounding the
discussion of uncertainty is designed to obscure the signi-
ficance of the "caveat" and to offset its cautionary func-
tion. Immediately before, the authors contend -- incor-
rectly, we submit -- that the scenario "represents an
internally consistent view of one the many ways in which
the future could evolve, given a reasonable set of assump-
tions. These are based on numerous expert analyses,
including scenarios of future national energy use, most of
which have been subject to extensive peer review." Immedi-
ately after, the authors assert, "We have addressed some of
these uncertainties with sensitivity analyses of key para-
meters in order to provide insight into the range of uncer-
tainty surrounding this reference scenario."

But IRS91 presents more than a case of glaringly insuffi-
cient warning of the inherent frailties of 110-year greenhouse
gas emissions scenarios. Preliminary review of the draft IRS91
indicates the following major areas where the draft mischaracter-
izes the study and its underlying assumptions.

Inconsistencies

The IRS91 states that it is an "internally consistent view"
of the future. 1IRS91, p. 2. We challenge that statement for two
reasons.

First. As will be elaborated later, one of the significant
defects of the Energy and Industry Subgroup's Reference Scenario
-- the major building block of IRS91 through the year 2025 -- is
that major reporting countries did not use the same assumptions
concerning world oil prices in preparing their energy forecasts.
For example, the Federal Republic of Germany used world oil
prices for the years 2000 and 2010 that were only about 50% and
75%, respectively, of the prices assumed for those years by
Japan. Compare "Economic Growth, Energy Demand and CO, Emissions




in FRG (1990), p. 7 with "Outline of Interim Japanese Country
Study (1990), p. 1. Canada assumed that world oil prices would
remain constant at $25 per barrel after 2005, although, for the
year 2030, Japan and the United States assumed prices that were
more than 75% higher. Compare Report of EIS Meeting, pp. 1 and 4
(Sept. 1989) with the abovementioned Outline, p. 1. These are
material inconsistencies that cast significant doubt on the
credibility of the resulting integrated scenario.

Second. There is inconsistency in the starting dates of
the individual country studies upon which the EIS Reference Sce-
nario was based. Attachment A of "Integrated Analysis of Country
Case Studies" shows starting dates that vary from country to
country. For example, the Federal Republic of Germany's data
begin in 1987, France's and Japan's begin in 1986, and Finland's
starts in 1988. There is no evidence that the EIS's integration
process included any attempt to adjust for what appears to have
been the use of different historical bases. The resulting base
level of emissions calculated by an integration process that does
not incorporate, or at least properly adjust for, all known his-
torical information is likely to be incorrect. Use of an incor-
rect base figure automatically flaws any projections based
thereon.

Misleading Characterization: "Moderate" Assumptions

From the beginning, the draft IRS91 seeks to create the
aura that it is moderate. On page 2, under the caption "General
Assumptions," the authors assert that "the assumptions are
moderate . . . ." That statement is reinforced by the prior
assurance that it is based on "a reasonable set of assumptions.
These are based on numerous expert analyses, including scenarios
of future national energy use, most of which have been subject to
extensive review." 1IRS 91, p. 2.

If the underlying assumptions were "moderate," one would
expect the resulting scenarios to be "moderate" as well. How-
ever, there is nothing "moderate" about some of the important
segments of the greenhouse gas emissions scenario portrayed by
IRS91. This, in turn, creates serious doubt about the appropri-
ateness of the initial assertion that the assumptions are "moder-
ate." Without benefit of the Pepper-Swart underlying study, we
cite the following examples.

High-end Forecast of Energy-Related CO, Emissions

Although the IRS91 goes out all the way to the end of the
next century, a critical component is the projection of energy




related CO, emissions during the first 35 years, to 2025. The
importance of this part of the scenario is that: (i) the earlier
period is the base to which future annual emissions growth rates
are applied, so that the higher the base, the higher the emis-
sions during the remaining three quarters of a century; and (ii)
because of the lagged potential response of the climate system to
greenhouse emissions, higher emissions in the earlier part of the
scenario have the effect, under current General Circulation Mod-
els relied upon by the IPCC, of speeding up and locking in rela-
tively higher temperature changes during the 110-year period cov-
ered by the climate change prediction.

When the energy-related CO, emissions at 2025 in Table 3 of
IRS91 are compared with the estimate of Scenario A of the FAR
(the BAU Scenario), one sees an enormous increase -- 12.42 BtC
versus 9.9 BtC. Compare IRS91, p. 16 with WG-III Pol.Sum., p.
xxx1ii. That is an increase of over 25% to the IPCC's basic sce-
nario, made just over a year ago.

As a consequence of such a major change in view concerning
energy-related CO, emissions, the IRS91 version of such emissions
from fossil fuels is substantially hig?;r than four of the five
scenarios (including the BAU scenario)=/ that extend to 2020 and
are compared in Figure 4 on IRS91, p. 7. Since the draft IRS91
portrays such comparisons in graphic, rather than tabular form,
it is not possible to calculate precise comparisons. However,
estimates from the graph indicate that, at 2020, the IRS91

1/ The IRS91 scenario is not made more respectable by
showing in Figure 4 that one of the five comparative sce-
narios resulted in higher energy-related CO, emissions.
That one was the IIASA "high" scenario. See B. Keepin and
B. Wynne, "Technical Analysis of IIASA Energy Scenarios,"
Nature, p.691 (Dec. 1984), the introductory summary for
which states: "Despite the appearance of analytical rig-
our, IIASA's widely acclaimed global energy projections are
highly unstable and based on informal guesswork. This
results from inadequate peer review and quality control,
raising questions about political bias in scientific
analysis."

Moreover, the principal author of the IIASA study, in
a subsequent study, only relies on the IIASA low scenario
and other similar scenarios, thereby implicitly disavowing
the IIASA high scenario. See W. Hafele, et al., "Future
Uses of Fossil Fuels: A Global View of Related Emissions
and Depositions," Advances in Organic Chemistry 1985,
Organic Geochemistry, Vol. 10, at pp. 2-3 (1986).




emissions are higher than those depicted in other studies by the
following approximate percentages:

Comparison Scenario IRS91 Approximate Increase
IPCC-BAU 13%
ITASA - Low 20%
WEC - Moderate 34%
WEC - Limited 63%

The absence of moderation in the IRS91 scenario of CO
emissions, as of 2020, becomes all the more clear by the time the
scenario reaches 2025. As noted earlier, the IRS91 envisions CO
emissions from the energy sector that, by then, are more than 25
higher than those estimated by the IPCC's BAU scenario. The
IRS91 CO, emissions from fossil fuels at 2025 appear from Figure
4 to be approximately 30% higher than projected by IIASA's low
case.

Based on these comparisons, there is nothing at all "moder-
ate" about IRS91's portrayal of CO, emissions from fossil energy.
If the scenario is not "moderate," it follows that the underlying
assumptions are not "moderate" either. If that is the case,
IRS91's characterization of the assumptions is misleading.

Moreover, given the IRS91's 25% increase in projected
energy-related CO, emissions over those estimated by the IPCC's
BAU scenario in 2825, noted above, it is misleading merely to say
that "compared to the original BAU scenario, this represents
somewhat faster growth before 2025 . . . ." 1IRS91, p.5 (emphasis
added).

High-End Forecast of Total Global CO, Emissions

Comparison of the IRS91 estimate of total CO, emissions
with other analyses strongly reinforces the concern that the
resulting scenario is not moderate. The underlying assumptions
reflect a pessimistic view of the future and thus create a strong
bias toward a high projection of emissions.

The First Assessment of IPCC Working Group III ("FAR-WG-
ITII") developed multiple scenarios of total, global greenhouse
gas emissions. Two extreme cases were the "2030 High Emissions
(Average) Scenario" -- characterized as "Carbon-intensive, repre-
sents a pessimistic view of future non-fossil developments" --
and the "2060 Low Emissions (Average) Scenario" -- characterized
as "Gas-intensive," where "increased use of natural gas is
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encouraged in order to meet a number of environmental goals,
including reducing CO, emissions." FAR-WG-III, p. 23.

The IRS91 shows total, global CO, emissions that are higher
than the emissions levels for each year under the pessimistic
assumptions of the 2030 High Emissions (Average) Scenario. Com-
pare FAR-WG-III, p. 26 with IRS91, p. 16. 1In 2025, for example,
global CO, emissions under the IRS91 are 31% higher than those
under the 2030 High Emissions Scenario.

Comparison to the 2060 Low Emissions (Average) Scenario
results in even greater exaggerated differences. Total, global
CO, emissions are significantly higher in all years, with the
ultimate level of 23.23 billion tons being more than double the
10.3 billion tons estimated in the 2060 Low Emissions Scenario.
Compare FAR-WG-III, p. 27 with IRS91, p. 16.

The U.S. Environmental Protection Agency's Policy Options
for Stabilizing Global Climate (December 1990) ("EPA, Policy
Options") provides two reference scenarios that bound its ana-
lysis. One, called "Rapidly Changing World" and labelled "RCW,"
is described as assuming that "rapid economic growth and struc-
tural change occur and that little attention is given to the
global environment" -- a rather pessimistic view. EPA, Policy
Options, p. VI-10. The total, global CO, emissions projected by
IRS91 for 2025 are an amazing 21% higher than the projection for
that year by EPA's pessimistic RCW scenario, and they are only
about 11% lower than the RCW forecast for 2100. Compare EPA,
Policy Options, p. VI-42 with IRS91, p. 16.

Alternatively, the U.S. EPA's scenario called "Slowly
Changing World" and labelled "SCW" is characterized as assuming
that "the recent experience of modest economic growth will con-
tinue indefinitely, with no concerted policy response to the risk
of climate change." EPA, Policy Options, p. VI-10. Total, global
CO, emissions under IRS91 are significantly higher than those
unaer the SCW scenario for all years and are more than double the
SCW levels by 2100.

These four comparison scenarios, done within the last year
or two, fall into two clusters that are depicted in Figure 1 (on
the next page). The two clusters can serve to bound a range of
future outcomes, with the pessimistic IPCC 2030 High Emissions
scenario and the rapid-growth EPA-RCW scenario forming the upper
bound, and the gas-intensive IPCC 2060 scenario and the modest
growth EPA-SCW scenario forming the lower bound.

Given our belief, stated earlier, that "moderate" assump-
tions should produce essentially "moderate" scenarios, the IRS91l
scenario should fall well between the upper- and lower-bound
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clusters if it were based on "moderate" assumptions. However,
that is not the case. As easily can be seen from Figure 1, the
IRS91 scenario falls directly within the range of the upper bound
cluster, which has total, global CO, emissions in 2100 that are
more than double the range of the lower cluster.

Once again, the assertion by IRS91 that its assumptions are
"moderate" just is not borne out by the results.

High Assumptions of Economic and Energy Growth

For five of the nine country groupings listed, the IRS91
estimates of rate of GDP growth are higher than those of the IPCC
BAU scenario for the period 1985-2000. During the important
period 2000-2025, the IRS91 is higher in seven of the nine cases,
with one remaining unchanged. In some cases, the increase is
"only" one-tenth of a percentage point per year, but, in others,
the increase is as much as 1.4 percentage points per year (e.g.,
China and Centrally Planned Asia, and Africa, during 2000-2025).
IRS91, p. 3, Table 1.

It must be remembered that "only" one-tenth of a percentage
point in assumed rate of economic growth will have very substan-
tial consequences in the ultimate calculation of GDP. There is a
compounding effect, which, over long periods, will produce
materially higher GDP estimates. (Assuming a 2.1% annual growth
rate for the 110-year study horizon, GDP in 2100 will be 11%
higher than if the growth rate were reduced by only 0.1%, to 2.0%
per year). Wisely, IRS91 acknowledges that "the results provided
in this paper are highly sensitive to these assumptions." IRS91,
P. 2. Economic growth, of course, is one of the major factors in
determining energy consumption.

There is no information in IRS91 that would justify includ-
ing the assumptions concerning economic growth among the assump-
tions the draft describes as "moderate." There is no explanation
as to why the materially higher growth rates chosen by IRS91 are
preferable to the growth-rate assumptions in the IPCC's BAU.
Indeed, the blanket characterization of "moderate" assumptions on
page 2 of the draft are inconsistent with the statement that "it
is highly uncertain whether some of the ambitious growth figures
can be realized and maintained in all regions, notably in the
presently volatile circumstances in the nations of the USSR,
Eastern Europe, and some of the developing areas." IRS91, p. 4.



_13_

Unreasonably High Projections of USSR Energy Use

The IRS91 states that "one area requiring close inspection
is the USSR and Eastern Europe." IRS91, p. 6. And well it
should, since the USSR is projected to make a significant contri-
bution to global CO, emissions in the coming decades. See Energy
and Industry Subgroup Report, p. 33. The level of USSR energy
use assumed by IRS91 will be an important factor, along with
assumptions concerning fuel mix and the like, in estimating total
world CO, emissions. Preliminary investigation indicates that
USSR energy use incorporated into the IRS91 exceeds the estimates
provided by five other studies.

The problem begins with the EIS Reference Scenario. Its
"Integrated Analysis of Country Case Studies" (September 1990)
shows that 61.06 exajoules (EJ) of primary energy were used in
the USSR in 1990. Use is expected to rise to 117.2 EJ by 2025.
See Attachment A to Case Study report.

A paper, "USSR and East Europe: Future Energy Development
and CO, Reduction Problem," presented in June 1990 by Igor Bash-
makov, one of the authors of the EIS country case study, appears
to contradict the EIS case study. That paper presents two useful
comparisons. The first, labeled "Reference Scenario," is based
on continuation of past trends without additional policy efforts
and assumes 2% annual economic growth for the period 1990 to
2020. (Bashmakov, p. 7) It estimates primary energy use in 2020
at 95 EJ (id., p. 8), which is 12% below the interpolated value
of 108.2 EJ for 2020 from the IRS91l.

Importantly, however, Bashmakov believes that the chance of
realization of that scenario is very small because of the inabi-
lity to increase the standard of living. He believes that a much
more likely outcome is the "Market Efficiency Potential Scenario"
(MEPS). Under MEPS, there are policies that include raising
energy prices to market levels and some shift of production
towards less energy-intensive industries. Id., p. 10. Economic
growth is expected to be 1% annually for 1990-95, 2.5% for 1996-
2000, and 3 percent for 2001-20; thus, primary energy use in 2020
is expected to be 86.8 EJ. Id., p. 11. This is 20% below the
interpolated IRS91 level.

A 1989 paper by Alexei Makarov and Bashmakov, entitled "The
Soviet Union: A Strategy of Energy Development with Minimum
Emission of Greenhouse Gases," presents a "Structural Change"
(SC) case that anticipates some policy reforms that are the least
aggressive of those considered in the study. Economic growth for
the SC case is 3 to 3.5% through 2005, but drops to 2.5 to 3%
during 2006 to 2020. Makarov, p. 5. Resulting primary energy
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use is estimated at 95.5 EJ in 2020, id., p. 28, which, as under
Bashmakov's less likely, higher scenario, is 12% below the
interpolated IRS91 value of 108.2 EJ.

Another study is the Economic Commission for Europe's (ECE)
1991 report, entitled "Energy Reforms in Central and Eastern
Europe -- The First Year." The ECE, at page 58 of its report,
estimates total energy consumption by the USSR in 2010 will be
1901 million tonnes o0il equivalent (MTOE), which corresponds to
81.2 EJ. That is 12% lower than the IRS91 estimate of 92.27 EJ
for the same year.

Finally, the U.S. Energy Information Administration (EIA)
has prepared a 20-year forecast for energy use in the USSR. It
anticipates energy use of 65.3 quads, or 68.9 EJ, by 2010. EIA,
International Energy Outlook 1991, p. 31. That is 25% below the
IRS91 value for the same year.

To summarize: Five alternate studies of energy use in the
USSR all show primary energy use at the end of their respective
forecast periods that is 12 to 25% lower than the IRS91 level for
the comparable year. For 2025, the IRS91 value of 117.2 EJ is 14
to 47% higher than the extrapolated value in 2025 for all com-
parison studies. (Note that the extrapolation has been done
using the implicit growth rate for the last 10 forecast years of
each study.) These results are shown shown graphically in Figure
2 (on next page).

It is apparent that the IRS91 estimates for the USSR hardly
can be regarded as "moderate." 1Indeed, they are at or beyond the
high end of reasonableness. Because of the contribution of the
USSR to global emissions, this may explain, at least in part, why
the entire emissions scenario of IRS91 is driven to the upper
bound of reasonableness.

The point of the examples cited over the last several pages
is quite plain: there is nothing "moderate" about the IRS91
assumptions concerning economic growth or the resulting
assumptions about energy-related CO, emissions. To so state is
to mislead the reader. And, that serious problem of
mischaracterization is separate from the issue of the substantive
defects in the draft IRS91, which are discussed in Part III of
these comments.

Other Misleading Characterizations and Statements

The draft is replete with language well chosen to create
the impression that IRS91 is a carefully prepared and balanced
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study and that its assumptions and analyses are based on the
extensively reviewed studies of persons sufficiently expert so
that the reader should be content with the results. To illus-
trate this promotion of credibility and to demonstrate why that
raises serious concerns, we offer the following examples.

e The draft refers to "new information . . . [that]
reflects . . . revised understanding of future activities leading
to emissions of greenhouse gases" and to "recent national energy
forecasts." IRS91, p. 1. What "recent nationa’ energy fore-
casts?" The basic building block of IRS91 is .he EIS Reference
Scenario of 1990, the same year as the BAU scenario. Were the
more recent forecasts used to adjust the EIS Reference Scenario?
What "recent national energy forecasts" go out to the year 210072
Who prepared them? What, exactly, is the "revised understanding"
of future activities that produce greenhouse gas emissions from
the energy sector?

e 1IRS91 refers to "scenarios of future national energy
use, most of which have been subject to extensive review." IRS91,
p. 2. Exactly what was this extensive review of the key EIS
Reference Scenario and of any studies that project energy use for
110 years? Who performed the review? As far as we know, the
current review of IRS91 is the first alleged peer review of the
EIS Reference Scenario or of any longer-term scenario (other
than, possibly, the IPCC's BAU scenario, which IRS91 overtakes).

e The draft asserts that the "EIS scenario estimates
future energy use and emissions through 2025 . . . for a large
number of countries, as derived from both national submissions
and independent country case studies." IRS91, p. 4. There were
only 12 country studies prepared by countries and only nine pre-
pared independently, all of the latter having been prepared for
the U.S. EPA. IPCC, Response Strategies Working Group, Energy and
Industry Subgroup Report, p. 27 (prepared 1990; published
1991). Of the 21 country studies, only six were from developing
countries; none were from Africa; only four were from Asia; and
only three were from Latin America.

e 1IRS91 asserts that it "provides insights on uncertain-
ties associated with the scenario through sensitivity analysis,"
IRS91, p. 1, and contends, "We have addressed some of these
uncertainties with sensitivity analyses of key parameters in
order to provide insight into the range of uncertainty surround-
ing this reference scenario." IRS91, p. 2. Insofar as one can
determine from the draft, there are only two sensitivity analyses
pertinent to emissions from the energy sector: one for the USSR
and Eastern Europe, which uses only one variable; and one for
OECD countries, using an assumption of stabilization of CO,
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emissions by 2000 for an undisclosed portion of those countries.
There is no information concerning the results of sensitivity
analyses, if any, that take into account -- either for the world,
for regions, or for individual countries -- varying assumptions
concerning economic growth (except for one varying assumption for
the USSR and Eastern Europe), world oil prices, energy efficiency
improvements, or changes in fuel mix.

e The text of IRS91 tries to create the impression that
its emissions projections are in the mid-range of the projections
by others. That impression is demonstrably inaccurate. See
"High-End Forecast of Energy-Related COZ Emissions" and "High-End
Forecast of Total Global CO, Emissions,"” pages 7-12, above.
Moreover, when the IRS91 asserts that its scenario is "very close
to the median values from Nordhaus and Yohe in the 2050 to 2100
time period," IRS91, p. 7, it conveniently ignores the fact that
it is approximately 25% higher at the year 2025 (IRS91, p. 8,
Figure 5). Under current GCMs, the 2025 emission levels have
significant climate impact in out-years because of the previously
mentioned lag in climate response. The assertion at page 7 that
the IRS91 scenario falls "within the 25th and 75th percentiles in
the Edmonds analysis," which stops a quarter century before the
IRS91, is meaningless.

Conclusion: Part II

The draft IRS91 makes an inadequate attempt to set forth
caveats that point out, only in general terms, the uncertainties
in long-term energy and energy-related emissions scenarios. 1In
implicit recognition that such uncertainties warrant a relatively
cautious approach to constructing scenarios, the authors artfully
attempt to create the impression that IRS91 is based on "moder-
ate" assumptions.

In wholesale disregard of moderation, IRS91 portrays a
future that is consistently at the high end of alternative sce-
narios —— those characterized by rapid growth and intensive use
of energy. Often, the energy-related emissions scenarios of
IRS91 are dramatically higher than the future indicated by lower-
growth, less energy-intensive alternatives. IRS91 seems to know
no middle ground.

As a result the readers of IRS91, and policymakers who will
base decisions on that report, will be misled. The cumulative
effects of wholly inadequate warnings about the inherent uncer-
tainties of long-term scenarios and the aggressive, immoderate
selection of portraits of the future strain the credibility of
IRSO91.
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IITI.

SUBSTANTIVE PROBLEMS WITH ASSUMPTIONS AND ANALYSIS

The Unreliability of the EIS Reference Scenario as a Foundation
for the IRS91

Many of the problems with IRS91 discussed in these prelimi-
nary comments apply to the EIS Reference Scenario, which covers
the period through 2025, as well as to the 75-year extrapolation
to the end of the next century. For example, absence of thorough
peer review appears to have been just as much a problem for the
EIS Reference Scenario as it is to the whole of IRS91. The pre-
viously noted inconsistencies in the choices by various countries
of world oil price assumptions is a specific problem of the EIS
Reference Scenario. There is no indication that the EIS Refer-
ence Scenario was the subject of any sensitivity analyses. The
problem of exaggerated economic and energy growth rates appears
to be more pronounced with respect to the EIS Reference Scenario
than it is for the out-years of the IRS91. The problem of unre-
alistically low expectations concerning future energy efficiency
is just as much a problem for the EIS Reference Scenario as it is
for the whole of the IRS91l.

Given the procedural and substantive problems of the EIS
Reference Scenario, the fact that it was part of the IPCC's FAR
is no justification for using it as the foundation for the IRS91l.
Working Group I cannot point with pride to an "update" of green-
house gas emissions scenarios based on "new" information and ana-
lysis and, at the same time, walk away from new and valid criti-
cism of the content of the the EIS Reference Scenario and of the
process by which it was constructed.

To be sure, it is unfortunate that the industrial and
energy communities were not more involved in the IPCC at the time
the EIS Reference Scenario was developed. Had they been more
involved, some of the problems embedded in the proposed IRS91
scenario might have been averted a year ago. But, such failure
does not justify immunizing the fundamental building block of
IRS91 from challenges warranted by facts or sound economic
analysis.

That said, we now turn to the major categories of subtan-
tive problems that appear from a preliminary review of IRS91,
without benefit of the Pepper-Swart underlying study.
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Inadequate Recognition of Energy (Especially Oil) Prices

A major flaw of the IRS91 is its cavalier treatment of the
important role energy prices, especially oil prices, play in
determining CO, emissions levels over time. Energy prices have
direct and material bearing on the amount of energy that will be
consumed and on energy intensity itself. There is little, if
any, reason to doubt that crude-o0il prices will be a major
determinant of energy prices in the years covered by the IRS91
scenario, as they have been over much of the past century.

Notwithstanding the critical importance of crude-oil
prices, the EIS Reference Scenario, the major building block of
the IRS91, was itself constructed on a variety of inconsistent
views as to what world oil prices would be during its time
horizon. See discussion at pages 6-7, above. There was no
discussion in the EIS Reference Scenario or in the draft IRS91 as
to what these discrepancies imply, or whether or how they were
resolved.

Similarly, one would think that the authors of IRS91 would
have made energy prices, and, specifically, crude-oil prices, an
explicit variable when they extended the EIS Reference Scenario
out to the end of the next century. Since the Pepper-Swart
underlying study has not been made available as of this date, we
have no way to know what assumptions, if any, the IRS91 used
concerning world crude-oil prices. Nor do we know what sensiti-
vity analyses were performed to test the impact of differing
crude-oil prices. The draft IRS91 is silent on these points.

The failure to deal forthrightly with the issue of oil
prices may explain, at least in part, the rather high assumptions
of annual economic growth and the rather low assumptions about
energy-efficiency gains used by IRS91.

Lack of Justification for Higher Economic Growth Rates

The IRS91 offers no justification whatsoever for raising
the economic growth projections that were used in last year's
IPCC BAU scenario in 12 of the 18 instances where it projects
percentage GDP growth by groups of countries during the period
ending 2025. See IRS91, p. 3, Table 1.

Earlier, we pointed out that the economic growth assump-
tions of IRS91 hardly can be called "moderate." See page 12,
above. Why does IRS91 use some projections of economic growth,
which even the authors characterize as being "ambitious" and
"highly uncertain" in terms of their ultimate realization? See
IRS91, p. 4.
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What has occurred within the past year to 18 months that
warrants the surge of optimism in IRS91's economic growth assump-
tions? This certainly is not the current situation in the econo-
mies of the OECD countries. The debate among economists seems to
be whether countries, such as the United States, really are out
of the recession that has plagued them for the past 24 months, or
whether they face a so-called "double-dip" recession. While the
set-backs of a year or two are not necessarily harbingers of
long-term stagnation, neither do they create something "new" for
an "updated" scenario that warrants increasing the annual GDP
growth rates for the entire OECD through the next century.

It is true that economic growth during the 1960s and '70s
had been generally favorable, but there is reason to doubt that
those growth rates are sustainable in the long run. For example,
the IRS91 assumes a 1985-2000 growth rate of 3.5% for Latin
BAmerica and 3.2% for the first quarter century thereafter.
Although the GDP growth rates for Latin America were 5.4% in
1961-70 and 5.9% in 1971-80, the growth rate during 1981-90 had
dwindled to 0.9% and, on a per-capita basis, to a negative, at
-1.2%. In the short run, the Latin American growth rates look
even more ominous, for they declined at an annual rate of 0.4% in
the period 1988-90, with a concurrent per-capita decline rate of
2.2%. Inter-American Development Bank, Economic and Social Pro-
gress in Latin America, 1991, p. 273.

Not surprisingly, the International Monetary Fund (IMF) is
very pessimistic about GDP growth in Eastern Europe and the USSR.
For 1989, the growth rate was 1.9%. The IMF projection for the
near future is grim: for 1990, based in part on historical
information, the GDP growth rate is negative (-3.6%), for 1991 it
is -10.6%, and for 1992 it is -3.9%. IMF, World Economic Out-
look, 1991, p. 85. For the period 1985-92, which is nearly half
of the IRS91 projection period of 1985-2000, the region of the
USSR and Eastern Europe will have a cumulative compound growth
rate, according to the IMF, of -1.0%. 1Ibid. Therefore, to
achieve the IRS91 compound growth rate of 3.3% envisioned, the
region would have to grow at the incredible rate of 7.2% over the
period 1992-2000.

One is struck, also, by the enormous increases, over the
IPCC's BAU scenario, in the projections of economic growth for
China and Centrally Planned Asia. The IRS91 increases the annual
rate of growth for that region from 4.5% per year to 5.2% per
year between 1985 and 2000, and from 4.0% per year to 5.4% per
year between 2000 and 2025. The World Bank's World Development
Report - 1990, p. 8 observes that China's growth fell to 3.9% in
1990, less than half the average for the decade. That very sig-
nificant slowdown in the GDP growth of China (which dominates the
figures for the region) may be a temporary aberration; but, if it
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represents a more permanent shift, then the growth in emissions
attributed by IRS91 to China could be vastly overstated. Given
the size of current emissions, that would reflect a significant
deficiency of the IRS91. Hence, the obvious question: what do
the authors of IRS91 know that warrants such great confidence?
Moreover, what did the authors assume about the possibility that,
during the next 35 years, China may move to a market economy?

When one studies the IRS91 Table 3, it is apparent that the
authors believe that there will be rapid economic growth through-
out the world (except in the United States) for the first 35
years of the scenario, with a pronounced decline in expectations
for the remaining 75 years. By the last half of the next century,
average annual growth rates appear to drop by one-third to one-
half of what they were earlier. What prompts the sudden caution?

Insofar as energy-related emissions are concerned, it would
have been helpful if IRS91 had provided explicit information con-
cerning changes in per capita income. Similarly, it would help
if sensitivity analyses had been run to determine the impact on
energy-related emissions of declines or increases in per capita
income, particularly in developing countries. How much gain in
per capita income is necessary in a low-income family before it
begins to divert income to energy-intensive goods, such as
automobiles, rather than using added income, if any, for food,
shelter, health care, education, and other basic necessities that
are not as energy-intensive?

Lack of Justification for Timid Assumptions about Reductions in
Energy Intensity

The EIS Reference Scenario assumed that the global average
decrease in energy intensity, during the period 1985-2025, was
only 0.8% per year. Energy and Industry Subgroup Report, p.59.
This estimate is lower than the lowest of the four energy effici-
ency scenarios underlying the IPCC's BAU scenario, which range
from 0.9% to 2.3%. FAR - Working Group III, p. 24.

The IRS91 offers no explanation for such pessimism. No
more reason is given for that outlook on the future than the
IRS91 gives for its mind-boggling assumption that, by 2100,
between 84 and 88% of all tropical forests will be cleared.
Perhaps the Pepper-Swart underlying study can explain.
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The Curious Pattern of Changes in the Rates of Growth of Green-
house Gas Emissions from the Energy Sector

The increases in CO, emissions from the energy sector, as
set forth in IRS91, p. 3, Table 3, are truly phenomenal during
the period through 2025. There is a 24.9% increase from 1990 to
2000, and a 69.7% increase in the first quarter of the next cen-
tury. From 1990 to 2025, the increase is a whopping 111.9%.
Similarly big gains -- some higher, some lower -- are assumed for
the other energy-related greenhouse gases.

But then, miraculously, there is a precipitous decline in
the growth rates for energy-related CO, and other greenhouse gas
emissions. The average annual growth rate for CO,, which was
2.14% per year from 2000 to 2025, unexpectedly drops to a mere
0.52% per year during the period 2025 to 2050. This phenomenon,
along with similarly steep drops in the rate of growth of other
energy-related greenhouse gases, is depicted in Figure 3 (on next

page).

The sudden and severe decline in these growth rates is
inexplicable. We anxiously await the Pepper-Swart underlying
study to learn, if it provides the analysis, why there is such a
dramatic change in the pattern of energy related greenhouse gas
emissions.

We have speculated as to why. Could it be that the world
is running out of fossil fuels? No, at least according to
IRS91's Figure 2, which seems to show global primary energy use
from oil at about the same level in 2050 as it was in 2025, and
an increase in coal use that appears roughly to offset the
assumed decline in gas during that period.

Could it be that non-greenhouse-gas emitting energy sources
suddenly materialize? Perhaps. But, if that is the case, then
what accounts for the fact that, from 2050 to the end of the
century, the growth rates for CO, and most of the other green-
house gases start to rise again? One would think that the
replacement of fossil fuels, if it were to occur during the
second quarter of the next century, would cause the growth rates
for energy-related CO, emissions to continue on a downward path,
or, at least, to stay level. But, that is not what is shown by
Figure 3.

Until we have an opportunity to examine and to scrutinize
the Pepper-Swart underlying study, we shall refrain from express-
ing a judgment on these curious matters. Suffice it to say that
grave concerns are raised about the bases for the assumptions
that result in the energy future portrayed by IRS91l.
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FIGURE 3
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CONCLUSION

The process for peer review of IRS91 is fundamentally
flawed because it effectively prevents informed review. For this
reason alone, any use of IRS91 in predicting future climate will
not be justified until the underlying Pepper-Swart study is made
available for meaningful peer review and comment, and the lead
authors take constructive advantage of reviewers' comments.

The cumulative effects of wholly inadequate warnings about
the inherent uncertainties of long-term scenarios and the mis-
leading characterization of assumptions as being "moderate"
strain the credibility of IRS91l.

Substantive problems with the assumptions and analysis of
IRS91 abound. Many of these problems stem from the defects
embedded in the EIS Reference Scenario, the foundation for IRS91.
Key flaws in IRS91 that must be redressed include:

e Inadequate recognition of the important role that
energy prices, especially oil prices, play in determining
CO, emission levels over time.

e Lack of justification for high economic growth
rates.

e Lack of justification for timid assumptions about
reductions in energy intensity.

e Sudden and unexpected changes in the rates of
growth of greenhouse gas emissions from the energy sector.

Because the IRS91 will play such a critical role in any
IPCC Working Group I "update" of climate change predictions, any
such "update" must await cure of the procedural and substantive
defects of IRS91 described in these comments.
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WORLD METEQROLOGICAL UNITED NATIONS

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

SCIENTIFIC ASSESSMENT OF CLIMATE CHANGE
Chairman: Dr J T Houghion

Non Peariman. Our ref: M/IPCC/12/9/3/3
The Climate Coundil,

Suite 700, Your ref:

2550 M Street, N.W.,

Washington DC 20037 7 November 1991

Dear Don,

IPCC EMISSIONS SCENARIOS - BACKGROUND DOCUMENT

In response to your letter hand-delivered to me at [PCC-VI in Geneva, I have
contacted Bill Pepper and Rob Swart. The docuuwnt has beaen wrillen and is being

check before release. I have asked that this process be expedited so that the document
is available as soon as possible.

Yours sincerely,

B (ellade

Bruce A.Callander,
IPCC WGI secretariat.

Meteorological Office, Hadley Centre, London Road, Bracknell, RG12 2SY, United Kingdom

1 e1epnone. U344-8556 13 (D1 Bruve Callarxier) hikeinational Tel: +44-04-050015
24w Telephone: 0344-856888 (Shelagh Vamey) Telex: 849801 WEABKA

Fax: 0344-856912
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THE CLIMATE COUNCIL
SUITE 700
2550 M STREET, N.W.
WASHINGTON, D.C. 20037
(202) 457-6501

November 7, 1991

VIA FAX A8 INDICATED

Mr. Bruce Callander

Secretariat

IPCC Working Group I

Meteorological Office, Hadley Climate Centre
London Road, Bracknell, RG12 2SY, United Kingdom
Fax: 011-44-344-856912

Subject: IPCC Working Group I -- Emissions Scenarios

Dear Bruce:

Thank you for your fax, received today, which advised that
the Pepper-Swart document, "Emissions Scenarios for the IPCC --
Assumptions, Methodology, and Results," has been written and that
you have requested that your review process be expedited so that
the document can be made available as soon as possible. Your fax
came less than an hour after I had a telephone conversation with
Jane Leggett concerning that matter.

When I returned to my office this Monday from the IPCC
meetings in Geneva and discovered that the Pepper-Swart document
had not been received, I called Mr. Pepper. He informed me that
he could not release it on his authority, as he (or ICF) was in
the process of preparing the document as a contractor to the U.S.
EPA. I immediately telephoned Jane Leggett, but she did not
return my call. I telephoned her again this morning.

Ms. Leggett informed me as follows: (i) the Pepper-Swart
document is being reviewed by her and by the "lead authors" (pre-
sumably of the chapter entitled "Emissions Scenarios for the IPCC
-- an Update"); (ii) Ms. Leggett has a priority workload that
will not permit her to review the document until, perhaps, this
weekend, with the result that she likely will not complete her
review until about next Tuesday, November 12; and (iii) the
Pepper-Swart document will not be released to reviewers, such as
me, until she and the lead authors are satisfied with it.
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Review by Ms. Leggett and the lead authors is quite under-
standable. Those in wOrklng Group I who are responsible for pre-
paring the updated emissions scenarios have both the right and
the responsibility to be comfortable with the product upon which
the important work of Working Group I will be based. Similarly,
I have emphathy for the burdens upon Ms. Leggett’s professional
time schedule. This communication to you should not be inter-
preted as criticism of her.

At the same time, it is not possible for reviewers of the
chapter on updated emissions scenarios to do an adequate review
until we have possession of, and sufficient time to analyze, the
Pepper-Swart document which underlies the chapter. That document
should have been delivered concurrently with delivery of the
chapter draft. Frankly, I am somewhat surprised that review of
the Pepper-Swart document by Working Group I’s management had not
been completed prlor to the release of the chapter on updated
emissions scenarios, which presumably is a summary of the Pepper-
Swart document.

Your memorandum that transmitted the chapter on updated
emissions scenarios states that reviewer’s comments should be
sent to Ms. Leggett and to you "by 22 November at the very
latest." If the underlying Pepper-Swart document is not received
until next week, some time on or after November 12, we would have
ten days or less to consider it, engage in such further research
as might be appropriate, and prepare written comments. That
amount of time is wholly inadequate in view of the complex issues
involved.

I genuinely appreciate your efforts to obtain the expedited
management review referred to in your fax. However, the circum-
stances described above necessitate my formally requesting that
the date for comments on the chapter concernlng updated emissions
scenarios be extended to a date that is 24 days after receipt by
reviewers of the underlying Pepper-Swart document. The draft of
the chapter was received by fax on October 29, which was 24 days
prior to the scheduled date of November 22 for submission of our
comments.

I recognize that reviewers will have a second opportunity
for review, since a revised draft of the chapter is scheduled for
distribution "during December." However, if there is any chance
that reviewer’s comments seriously will be taken into considera-
tion by the lead authors, it occurs to me that the first revised
draft of the chapter should reflect those comments, so that pre-
paration of the second revised draft, to be submitted to the
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Working Group I meeting in Guangzhou, in January, will involve
consideration primarily of editorial matters, rather than the
fundamental, substantive issues that, I suspect, may be brought
out during the first effort of reviewers.

Those in charge of Working Group I have established an
ambitious schedule for completion of its updated science report.
The emissions scenarios will constitute a principal assumption of
the modelling effort intended to "update" the predictions of
future climate. For that reason, the credibility of the end pro-
duct will be hampered seriously if the effort is characterized by
a rush to judgment on the emissions scenarios. We merely seek an
opportunity to have the review process be a meaningful one.

Thank you for your consideration of our request.

Sincerely yours,

Lot

el S
Donald H. Pearlman

cc: Ms. Jane Leggett

U.S. Environmental Protection Administration (PM-221)
Climate Change Division/OPPE

401 M Street, S.W.

Washington, D.C. 20460

Fax: (202) 252-0512
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THE CLIMATE COUNCIL
SUITE 700
2550 M STREET, N.W.
WASHINGTON, D.C. 20037
(202) 457-6501

November 18, 1991

VIA FAX A8 INDICATED

Mr. Bruce Callander

Secretariat

IPCC Working Group I

Meteorological Office, Hadley Climate Centre
London Road, Bracknell, RG12 2SY, United Kingdom
Fax: 011-44-344-856912

Subject: IPCC Working Group I -- Emissions Scenarios

Dear Bruce:

More than two and a half weeks have passed since I deliv-
ered to you in Geneva my October 31 letter, which emphasized the
urgent need for reviewers of the draft of "Emissions Scenarios

for the IPCC -- An Update" ("IRS91") to receive promptly the
underlying Pepper-Swart document, "Emissions Scenarios for the
IPCC -- Assumptions, Methodology, and Results." More than ten

days have passed since my November 7 letter was faxed to you and
to Jane Leggett, which, by reason of our not having that
underlying document, formally requested an extension of time
within which to submit comments on the IRS91. To date, I have
received neither the underlying document nor a response to the
request for extension of the comment period.

My colleagues and I have been engaged in preliminary review
of IRS91 and of certain materials pertinent thereto, including
publications listed in the table of references at the end of the
draft and others that we believe contain reliable data and analy-
ses. Our preliminary review has intensified our conviction that
credible review of, and comments upon, IRS91 cannot be completed
unless and until we possess, and have adequate time to review and
to consider, the underlying Pepper-Swart document.

In addition to that document, we also request that you
provide us with two of the documents listed in the draft IRS91,
neither of which has been published or distributed publicly:
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Edmonds, Mintzer, Pepper, Major and Schater, The IPCC Reference
Case in Relationship to Other Studies’ Reference Cases (1991);
and the 1991 personal communication from Weyant cited at page 8
of the draft IRS91.

If the reason for delay in receiving the underlying Pepper-
Swart document is that Ms. Leggett and other lead authors still
are reviewing it (notwithstanding October 29 release of the draft
IRS91, which presumably is a summary of that underlying docu-
ment), we applaud the implicit desire of you and they to be con-
fident of the information and conclusions contained therein.

At the same time, if the review process is taken seriously
by those of you in the "management" of the IPCC and Working Group
I -- that is, if the review process is to be credible -- one
would think that you would not even want reviewers of IRS91 to
submit comments before they had a reasonable opportunity to read
and to reflect upon the underlying document.

If you are going to reject our request (made more than ten
days ago) to delay the due date for comments, with the conse-
quence that comments will be required by November 22, we may be
able to submit something. However, that would mean our comments
would have to be submitted with our having had a mere four days
to review the Pepper-Swart underlying document, assuming it
arrived today. That, of course, is wholly unsatisfactory. 1In
that circumstance, our comments necessarily will be abridged,
will not provide you and the lead authors with either the quan-
tity or quality of information and considered judgment to which
you are entitled, and, to say the least, will not be the last
word on the subject from us.

There is no justification for putting us in the position
where, to meet the November 22 deadline, we have to do our work
on the basis of unacceptably incomplete information from Working
Group I, only to have to re-do our work once we finally obtain
the Pepper-Swart underlying document. Among other things, that
approach results in sheer waste of human and financial resources.

In view of the foregoing, we hereby renew our request of
November 7 for an extension of the comment period on IRS91 to a
date which is 24 days after reviewers’ receipt of the underlying
Pepper-Swart document, modified now by the additional requirement
that we also have received the abovementioned study by Edmonds,
Mintzer, et al. and the personal communication from Weyant.

When we were in Geneva, I gave Professor Bolin a copy of my
October 31 letter to you. I assume he has a continuing interest
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in the review process concerning all aspects of the "update"
report of Working Group I; hence, I am faxing to him copies of my
November 7 letter and of this one.

Sincerely yours,

o1

Donald H. Pearlman

cc: IPCC Chairman Bolin
Fax: 46-8-157-185

Ms. Jane Leggett

U.S. Environmental Protection Administration (PM-221)
Climate Change Division/OPPE

Fax: (202) 260-0512
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WORLD METEOROLOGICAL UNITED NATIONS
ORGANUATPO?@ ENVIRONMENT PROGRAMME

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
SCIENTIFIC ASSESSMENT OF CLIMATE CHANGE

Chairman: DrJ T Houghton

Don Pearlman, Our ref: M/IPCC/12/9/3/3
The Climate Coundl,

Suite 700, Your ref:

2550 M Street, N.W,,

Washington DC 20037 19 November 1991

Dear Don,

IPCC EMISSIONS SCENARIOS - BACKGROUND DOCUMENT

Thank you for your fax of 18 Nov. My only surprise was that it took two-and-a-half
weeks for you to get on my tail.

IPCC Rules of Procedure, agreed at IPCC-V, require that working documents are in
the hands of national representatives at least four weeks before WG meetings.
Consequently the background documents for Guangzhou must, at the abolute latest,
be in reviewers' hands by 16 December, implying their dispatch from the WGI
secretariat by around 9 December. These are fixed points in the schedule. If we are to
allow time for lead authors to incorporate comments from the first review, you can
see that we do not have the flexibility to offer a postponement of the review date.

I talked with Jane Legget today. I and the lead authors would like the background
document to be available for circulation as soon as possible, but in view of the
resources available (the provision of a background document was not originally a
component of the task allocated to the lead authors) and also because of additional
explanations which the lead authors are being asked for by parts of the US
administration, 1 cannot reassure you or myself that the background document will
be available until the second review stage beginning early-to-mid December.

Meteorological Office, Hadley Centre, London Road, Bracknell, RG12 28Y, United Kingdom
Telephone: 0344-856615 (Dr Bruce Callander) International Tel: +44-344-856615
24hr Telephone: 0344-856888 (Shelagh Vamey) Telex: 849801 WEABKA

Fax: N344-856912
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I therefore suggest to you the following options:

(a) Submit those comments which you have collated by 22 Nov with a clear
statement of those aspects on which you reserve your position.

(b) Submit no comments until the second review stage, when we are confident that
the background document will be available.

Yours sincerely,

YoM
g/ULL LTL/UJ (oo J U

Bruce A.Callander,
IPCC WG1 secretariat.
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THE CLIMATE COUNCIL
SUITE 700
2550 M STREET, N.W.
WASHINGTON, D.C. 20037
(202) 457-6501

August 19, 1991
VIA FAX: 44-344-856909

Sir John Houghton

Chairman

Working Group I

Intergovernmental Panel on Climate Change
Meteorological Office, Hadley Centre
London Road, Bracknell

Berkshire, RG 12 SY

United Kingdom

Dear Sir John:

The purposes of this letter are (i) to call to your atten-
tion serious concerns expressed at the fourth plenary session of
IPCC Working Group III regarding scenarios of future energy use
and related greenhouse gas emissions and (ii) to urge your favor-
able consideration of an approach to those issues that should
facilitate in a credible manner the important efforts of Working
Group I.

You undoubtedly will review the report of the Working Group
III meeting and receive observations concerning emissions scena-
rios issues from IPCC Chairman Bolin, from Working Group III
Chairman Reinstein, from Energy and Industry Subgroup (EIS) Co-
Chairman Yokobori, and from your representative, Dr. Bruce Cal-
landar, all of whom were present during all or portions of the
lengthy discussions of these issues. The comments herein are
those of The Climate Council, which initially raised the emis-
sions scenarios issue at the EIS meeting and which will continue
its active participation in the IPCC.

I.

ROLE OF ENERGY EMISSIONS SCENARIOS IN CLIMATE PREDICTIONS

The choice by Working Group I of greenhouse gas emissions
scenarios will greatly influence its climate change predictions
based on current climate models. It is said that "the energy
sector accounts for an estimated 46% (with an uncertainty range
of 38-54%) of the enhanced radiative forcing resulting from human
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activities" during the period 1980-90. IPCC First Assessment
Report, Working Group III Policymakers Summary, p. 1 (August
1990). Hence, the chosen scenario of future energy use and
related emissions will play a central role in what Working Group
I predicts about future climate change.

According to the "Schedule for the Preparation of a Supple-
ment to the IPCC First Scientific Assessment Report" (revised
version July 1991), an "update" of existing emissions scenarios,
"which will enable a range of climate change predictions to be
carried out," currently is in process and is scheduled to be com-
pleted by November 30, 1991. Our understanding is that, at its
July 8-11, 1991 meeting in Shepperton, the Working Group I task
force on emissions scenarios decided that the "energy sector com-
ponent [of emissions scenarios] will be based on the 1990 EIS
scenario to 2025," which "will be extended to 2100 using econo-
metric models" and other assumptions, such as those provided by
the World Bank concerning population. See Summary of Conclusions
of Working Group I task force, attached as Appendix F to Draft
Report of IPCC Working Group III, August 5-8, 1991.

II.
CONCERNS EXPRESSED ABOUT LONG-TERM ENERGY SCENARIOS

At the August 6-7, 1991 meeting of the EIS, there was
lengthy discussion of the substantial risks associated with
developing and using long-term scenarios of energy use and
related emissions. A highly abridged summary of the discussion
is set forth in the EIS Co-Chairman’s report forming part of the
report of the fourth plenary session of Working Group III.

The discussion grew out of the widespread realization that,
in order not to jeopardize the credibility of the IPCC, great
care must be taken in both the development and the presentation
of energy and energy-related emissions scenarios. There were
numerous expressions of concern by national delegations, as well
as by representatives of the International Energy Agency and of
the International Atomic Energy Agency, about using energy sce-
narios covering periods of more than 10 to 20 years. It was
clear that the concerns increase greatly as the time period of
the scenario is extended. As one delegate from an OECD nation
succinctly stated, "it is impossible to make reliable energy
forecasts of more than 10 to 15 years, and anything beyond that
is pie in the sky."

Several speakers pointed out that even short-term energy
forecasts often have been way off the mark. Examples were given
of errors by factors of three or more.
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No disagreement was expressed with the idea stated by sev-
eral delegations that energy forecasts for as much as 50 to 100
years, to coincide with the Working Group I climate predictions
to the year 2100, were inherently unreliable.

Numerous, imponderable factors will determine whether there
may be any relationship at all between an energy scenario and
future reality. A prime factor is whether new technology will be
invented, will receive sufficient capital for deployment, and
will be accepted by the public. As Jessica Mathews, Vice Presi-
dent of the World Resources Institute, observed in her newspaper
column this past week, "Technology forecasts reliably produce
comic results." The Washington Post, p. A21 (August 15, 1991).

Other important factors that cause skepticism about longer-
range energy scenarios include population growth, economic growth
and changes in the sectoral makeup of each nation’s economy,
changes in consumer preferences and choices about lifestyle, and
market price responses to those factors and to government poli-
cies.

The ability to foresee these changes decreases over time
and rapidly moves from what, at best, are informed guesses in the
very near term to fanciful speculation in the longer term.

To make matters even more complicated, questions arose as
to how it is possible to develop credible scenarios of future
global greenhouse gas emissions when so much more work must be
done to have confidence in current emissions inventories. It was
noted that, subject to availability of funding, the draft IPCC
guidelines for a methodology to determine national emissions
inventories is scheduled for mid-1992, with final guideline
methodology not scheduled until June 30, 1993.

In these circumstances, some delegations at the EIS meeting
urged that Working Group III advise Working Group I that it
should not use energy and energy-related emissions scenarios of
more than 20 years’ duration. It was recognized, however, that
Working Group I appears to be determined to publish updated cli-
mate change predictions to the year 2100. In a good-faith effort
to avoid prolonged and contentious debate within Working Group
III and between Working Groups I and III, it also was recognized
that it might be desirable, if possible, to devise an approach to
accommodate Working Group I’s determination, the concerns stated
above, and IPCC credibility.

An important theme emerged as a possible way to assure that
policymakers, the media, and the public would not be misled as a
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consequence of Working Group I’s using long-term energy and
energy-related emissions scenarios. This was that there should
be full and adequate disclosure by Working Group I of the facts
that:

(i) the Working Group I predictions of climate change
are based to material degree on only a hypothetical sce-
nario of energy and energy-related emissions, which sce-
nario is neither a prediction, nor a projection, nor a
forecast; and

(ii) for the various reasons described above, no
assumption should be made that the scenario will be rea-
lized in actuality.

As stated in the report of the EIS Co-Chairman to Working
Group III, the "Subgroup recommended its co-chairs to forward,
through the Working Group 3 Chair, a clearly worded caution to
the Chairs of WG I and of the IPCC, pointing out the reservations
expressed, the uncertainty inherent in such scenarios, and asking
that IPCC reports carefully note that such scenarios should not
be used as predictions."

This approach is entirely in keeping with the wise comments
of IPCC Chairman Bolin, as stated in the draft report of the
Working Group III plenary session: "In updating them [emissions
scenarios], all assumptions should be clearly spelled out and all
resulting changes explained clearly. Careful attention should be
paid to the difference between the inherent uncertainties due to
inadequate knowledge of the behaviour of the climate system on
the one hand and the sensitivity of emissions scenarios to alter-
native assumptions about future emissions on the other."

IIX.

ISSUES TO BE RESOLVED

In our view, full and adequate disclosure by Working Group
I requires dealing appropriately with the following matters:

1) Explanation of the dependency of the climate
change predictions on the energy and energy-related emis-
sions scenario.

2) Meaningful distinction between scenarios, on the
one hand, and predictions, projections, and forecasts, on
the other.
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3) Description of the numerous reasons why, in light
of experience, one should not :assume energy and energy-
related emissions scenarios, especially those covering more
than 10 or 20 years, will be realized in actuality.

4) Explanation of the methodology and assumptions of
the IPCC 1991 Reference Scenario, the differences between
that scenario and Scenario "A" -used in the First Assessment
Report, and the reasons for, and consequences of, changing
the scenarios. (As you know, the EIS Reference Scenario
depicts carbon dioxide emissions from the energy sector in
the year 2025 at a level that is more than 25 percent
higher than the level in Scenario "A.").

5) Location and format of the foregoing material in
the Working Group I "update" report, including any policy-
makers or executive summary.

We have great concern about both the substance and manner
of presentation of information on emissions scenarios in Working
Group I’s First Assessment Report. For example, the all-import-
ant Policymakers Summary introduces the reader to the complex
issues covered by Working Group I with bold-face assertions such

as "We are certain of the following. . .," "We calculate with
confidence that. . .," "Based on current model results, we pre-
dict. . .," and "Our judgment is that. . .;" but, it is not until

page 19 (of 26) that there is any mention of the "uncertainties
in the above climate predictions [that] arise from our imperfect
knowledge of future rates of human-made emissions . . . ." The
two-sentence elaboration, referring without explanation to "vari-
ous complex economic and sociological factors," is not adequate
in our view.

It is our hope that similar problems can be avoided in the
forthcoming "update."

IV.
PROPOSAL

In order to assure that the Working Group I "update" rea-
sonably reflects your new scientific assessments in light of the
need for full and adequate disclosure of the matters described
above, and to resolve potential differences of opinion in an ami-
cable, professional, and efficient manner, we request the oppor-
tunity, along with such other energy experts from governments and
NGOs as might be interested, to develop with you and/or the
authors of the "update" an agreed presentation of necessary
information, as outlined in Part III of this letter.
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We note that a drafting session of "greenhouss gases lead
authors" is scheduled for October 16-18 in I«s Diablereis, Switz-
erland. It occurred to us that such session might be a conveni-
ent time to attempt to resolve these issues. The objective would
be to develop, if possible, an agreed approach pricr to the sixth
plenary session of the IPCC on October 29-31, but, in any event,
prior to the January 13-15 session of Working Group I. Refine-
ment of final language might have to await ultimate decisions by
Working Group I on how it wanted to present the substance of its
"update."

We recognize fully that you will have a better idea than we
do about what would make the most sense from the perspective of
Working Group I’s work schedule. Hence, we are prepared to be
quite flexible, subject only to two principal qualifications:

(1) our commitments to participate in sessions of the INC, of
IPCC Working Group III, and of the EIS; and (ii) our desire to
reach final, constructive agreements on these matters so they may
be reflected in the Working Group I "update" report, thereby
avoiding a contentious issue when that report is submitted for
approval by the IPCC at its seventh plenary session, which we
understand is scheduled for February 13-15, 1992.

If you, or Dr. Callandar, if you prefer, would like to dis-
cuss these matters, please call me at (202) 457-6512, my direct
line, or you can fax me at (202) 457-6315.

We appreciate your consideration.

Sincerely yours,

Donald H. Pearlman

cc: IPCC Chairman, Bert Bolin
IPCC Working Group III Chairman,
Robert Reinstein
IPCC Energy and Industry Subgroup Co-Chairmen,
Keiichi Yokobori
Shao-Xiong Xie




