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Carnegie Commission on Science, Techaology, and Government

In a world rapudly transtorming iself
through science and technology (S&T), instiru-
tions and decisivn-making processes must contine-
ally evulve to make the most effectn ¢ and humane
use of scientific and technological capabilities and
to meet the demands of new sitvations. The past
fifty years have been Charactenzed by an eatraord-
nary growth and developz.ont uf organizations
coneerned with science and technology and of ser-
entific and technical components of organtzations
traditionally little involved with science and tedh-
nology. The expectation fur vor ang Jecades van
only be that science and technology will further
suffuse human society and decision-making,
whether at mternational, nanonal, or state levels,
whether n execntive agencies, legislatures, or
courts. Exising orge -zattons will change to adapt
to and to influence the new environment; new
nstitutions will be ereated to accommodate new
needs; and rules and processes will be modified and
invented to adjust and opumize the functioning of
the system.

The main purpose of the Carnegte
Commission on Stience, Technology, and
Government is to seek ways in which the branches
of the-U.S. government can encourage and better
use the contributions of the nation’s scientists and
engineers. The Commission 1s unique in its long-
rang: focus on more effective mechanisins by
which the tederal government, states, and interna-
tional organizations in which the United States
plays a major role can incorporate scientitic and
technical knowledge into policy and administra-
tive decision-making.

The Commission seeks to bring about
desired changes through defining and drawing
attention to opportunities for improvement and
innovation in institutions and decision-making
processes. These may relate to the establishment
of new institutions; adjustinent of incentives; reor-
ganization; legislation; or strengthening of mecha-
nisms for participation, education, and coordina-
tion.
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The fint report of the Commuston, 1ssued
in Outober uf 1988, addressed the guestion of
“Suienue & Tcuhnulug) and the Creandent.” The
repurt explored Prestdential-lev el issues invols iee
suienee and techuology and made recommenda-
tons for vigamization for S&T within the Execu-
tnve Office. Subsequenst repaorts of the Commission
will address sucl. wpics as vrgamization of the
federal gorernment for economie performance,
suieneg, technolugy, and the Congress, science and
the Judtewary, and scence and technology n oot
gantzations concerned with mternationd develop-
ment.

The Commission and its Advisory

Council consist of eminent scientists, engincers,
scholars, heads of science- and technology-based
industries, educators, former government ofticials,
and other leaders in the public 2»d private sector
with direct experience of the uses of science and
technology in policy development. The Commis-
sion was tormed in 1988 by Carnegie Corporation
of New York at the initiative of its president,
David A. Hamburg. It 1s chartered for five yean.
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PREFACE

", ST — —

Qverthe past twenty five yoars, the terms
of the environmental debate hav e shifted from
smail and seemingly discrete problems to mach
larger, more complicated, and embracing ones that
ultimately relate to the posible destruction of the
human habitat and of nature itself. In order
translate the nev ensironmenta! understanding
mto effectave policey, organizatior and decision
making must rise to 4 higher level, both in the
United States and internationalls.

Recognizing the urgency of the need, the
Carnegie Commission on Science, Technology,
and Government established its first Task Force to
examine how the Exeeutive Branch of the U. S,
Government might strengthen 1ts ability to deal
with problems i the intumately related areas of
environment and energy. The Task Force, chaired
by Commissioner H. Guy*~1{ Stever and made up
of disunguished experts who were not members ot
the Commission, was created in the spring of 1989.
It was asked to provide the full Commission with a
brief statement outlining botl fanctional needs in
environment and energy and wstitutional forms to
enhance che government’s capability to address
the emergentissues.

One key need the Task Foree Fas
idenutfied is for a greater emphasis on de veloping
and structurning incentives to prevent environ-
mental problems, rathe- than responding to
problems only after they oceur. A second need 15
to grapple with the multitude and subtlety of
interfaces between issues, not only of environment
and energy, but of the economy as well. The
following report suggest_ accurately that there 1s an
abundance of organizations that deal with specif-
ics, but not with their integration.

[ -staent Bush's speech to the Intergon
ernmental Panel on Climate Change on February
5, 1990, clearly recognizes the interrelation of
environmental and economic 1ssues and also cites
the review and revision of a national ¢ 1ergy
straregy that will include environmental considera-

‘@ “ffecuve inregration and mplementation of
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Jiese policies requires, over the long term, furither
strengthening or adjustinent uf the present
rsttetional mechanisms i, order to deal wath the
many 1ssties that are certain to anse in the neat
decades. The need to link the planting of
scientfic research, assessiment of impacts, and
policy formuladon and implementation requisres o
sustained linlang capability at the highest level

of government. The mechanistus that have
evolved over the past year, while able to Jeal
effectively with specific urgent 1ssues, are not, n
the view of the Task Force, sufiiciently institution-
alized to predict future problems and opportunites,
or to react swiftly to them. In the long term,

there is a need for a sustamed inechanism respon-
sible for meegrated policy analysis, able to idenufy
tradeotts and policy options using information
from the departments and agencies, and this
mechanism should be permanently associated with
a puhicy grouo in the White House that considers
the options and makes recommendatons to the
President.

To fulfill this central goal, the Task Force
lias formulated three organizational alternatises
that might be helpful. Detailed evaluation of
these alternatives, as well as developwent of
others, should be carried forward by those in the
government who are best placed to identify
practical advantages and disadvantages that
nevitably are connected to the current, specific
historical context. At the same tume, the Com-
mussion hopes that by presenting this report it will
sumulate a much broader discussion within the
Executive Branch, the Congress, the media, and ot
the iterested public about how the institutions of
the U.S. government can best be adapted in
coming years to face a daunting array of challenges
related to eny ironment, encergy, and the cconomy.

The Commission recognizes that a strong
U.S. institutional foundation in the area of
environment and energy is a vital, though only
partial, basis tor addressing what are, in large part,
global problems. Subsequent efforts of the Com-
mission will consider selected international institu-
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tional dimensions.

Tl Commission endorses this report and
thanks the members of the Task Force and the s:aff
for a timely and thoughtfu: contribution. An
earlier draft was reviewed by both the Commission
and its Advisory ouncil. We all look forward to
working with cor cerned parties in the further
definition of the vision and implemcitation of the
recommendations presented in this report.

William T. Golden  Joshua Lederberg
Co-Chairman Co-Chairman
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EXECUTIVE SUMMARY

The United S+ *es needs basic changes in
the instittional, as wer s legai, are v to mimni-
mize eontlict between goals for enviconmental
quality, energy security, and economic strength; t
promeie cooperation between proponents of
environmental quality and advocates of economic
development; and to address cinergin,, environ-
mental isues, especially those on a global scale,
The environment-¢nergy-economy, or E, 1ssue is
one of the most complex facing government, for it
combines economics, science, and technolosgy with
merjor social and international concerns. [t has
shore-term aspects, such as vl spills and the wors-
ening air breathed daily by many of our people;
medium-term aspects, sl as the deterioration of
our forests, sereams, soil, and lakes asscerated with
acid rain; and lung tomm aspects, such as radiogc-
tive waste disposal and global Uimate change.

The many faces of the environment-
energy-cconomy challenge are, and will contnue
tobe, of such prioricy that more effective organizi-
tion and decision-making must be put in place in
the U.S. Government. Given the excellence of
our environ=ental sciences, ous capabiliey m many
fields of energy technology, and the leverage of our
economy on world economic trends, the United
States can be in a position to provide world
le:dership in harmonizing cnvironme.ne and de-
velopment. Glohal political momeatum is now so
grear for progress toward sustainable development
that, if the Unied Seaes 1s to provide leadership, a
much more alert and strategic stince 1s required
within the government.

Four functions need to be fulfilled ky the
government: building the knowledge base,
assesstng impacts, tormulating policy, and mple-
menung pelicy. Quite apare from organizacion, the
functions are difficul to fulfll for sues sach as
glohal climate change because of insufficent data
and uncertainty about causes and effects, rrevers-
bility of consequences, and intemational fequire-
ments fo~ response.

More s needed than better courdimation

of the existing system of environmental manage-
ment and decision-making, A new vision of how
we can maintain and enhance environmental
quality nationally and globally must define our w-
stitutions. In particular, greater use of ecoaomic
incentives will help to realize the long-term com-
patibility of goals for environmental Juality and
cconomic strenguh, 1n part by fostering needed
technological innovations,

In recent years there have been meervals
of confusion within the U.S, government 1 policy
forntation on several environmental 1ssues, most
recently on climatic change. Ths stcaation re-
flected the absence of g top-level organizational
mechanism that can address policy development
and management of federal responstbilities. The
Task Force recommends that actions be taken to
assure the stable and sustain +d functioning of
high-level mechanism concerned with linking en-
vironment, energy, ard the econemy. The mecha-
nnsm should be designed, to the greatest extent
possible, to accomplish the following:

1) satisty the needs of the President for ntegrated
policy options and advice

2) influence the policy directions and progriams of
relevant departments and agencies

3) create and maintan a forum for mteragency co-
operiation

4} combine
tions

5) work compatibly with Congress

6) attract ind revuin staff of high professional
standing and % aw on both in-house and extnimu-
ral expertse

7) connect to the states, private industry, and
public and environmental groups

mestic and iaternational considerst-

Recently the pov emment has wken
promivng steps in the direction of institutional ar-
rangements satisying tnese cnterta. The President
assigned to the Secretary of Energy the responsilul-
1ty of developing a national energy strategy that
covers short-, medium-, and long-term aspects of
energy policy and takes into acceunt economie




and environmental factors, A broadly based
working group of the Economice Policy Council has
been constituted to participate m the sr,ategy for-
mulation. The staff of thi Council on Environ-
mental Quahty has been strengchened. Further-
more, the Congress has voted to elevate the Envi
ronmental Protection Agency to a cabinet-level
Jdc: artment, a suggestion endorsed b, the Presi-
dent.

In regard to chimate, mitatives are under
way in the Domestic Policy Council, and the role
played by the Assistant to the President for
Science and Technology and tlie Ofties of Science
and Technology Policy (OSTP) is growing.
OSTP's Federal Coordinating Council for Science,
Engincering, and Technology (FCCSET), through
jits Commutree on Earth Sciences (CES), has
proposed the funding of a inuch expanded research
program on global change. Within the Domestic
Policy Council, the President’s Assistant for
Szience and Technology chairs an influential co-
ordinating committee of agencies dealing with
pulicy responses to, as well as research upan,
climate change.

An option that may go furtaer toward
ineeting the c-iteria wdentified above 1sa new
Executive Oftice Council on Environment,
Snergy, and Economics (CEY) that would evolve
from and replace the current Council on Enviren-
mental Quality (CEQ) A second promizing
option isafurth rstrengthening of the CEQ
within 1ts current frunework o embrace more
eXpertise In science, engincering, energy, and cco-
nomics. A third option is the creation of a new
White House Council on Environnent, Encrgy,
and the Economy, composed of leaders of existing
organizations that have authonty and responstbili-
ties 1n relevanr areas.

The Task Force also .« commends that the
Carnegie Commission’s own g toups that are begin-
ning study of science, techneiogy, and the Con-
gress constder ways to bring together disparate
G = gressional e, 25t invelving environment,
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energy, and economies. Examples of relevant
current mechanisms that might be explored in this
conteat include the Environmental and Energy
Study Conference and the Joint Economic
Cunmattee. Ar ther possible approach is the es
tablishme.  “or .. .ixed period of a new Select
Committee on Environment, Energy, and the
Economy.

In support of these recommendations, the
T.nk Foree: suggests the tollowing:

a) reinforcement of high-level representation in
coordination between agencies conducung

r search on global envireninent and re*ated
matters;

b) an intensive review of federal monstonng efforts
and responsitalittes tor global environment;

¢) turther strengthening of the capablity of the
State Department to apalyze and to respoud to
{oreign policy implications of 1ssues in environ-
inent and energy; and

d) consideratton of the establishment of a new, m-
dependent, forward-looking msttute for environ-
mental analysts to serve government agencies,

Sound pohicies in such areas as waste
minmmizauon and energy efficiency, imagiranve
use of economic incentives, and promotion ot
engineering solutions thet address potential prob-
lems thr.ugh design at the ongin, rather than
throvgh retrofits at the “end-of-the-pipe,” will
strongly and simultanecusly support economnic
growth, energy secunty, and environmental qual-
1y, Now 1s tiae time to mateh our instztuiions
better to the task.




INTRODUCTION

“Fundamental changes in concepts, in
laws, and in the organizational structure of
legislative and executive branch activities
are essential if further progress is to be made
on long-standing environmental issues and

newly recognized ones alike.”
— William K. Reilly, Jr.!

The long-term compatibiliy of environ-
mental and economic objectives has become
obscured by an excessive focus on short-term
objectives and on the regulatory tools developed to
achieve them. The United States needs basic
changes 1n the insuitutional, as well as legal, arena
to minimize this contlict, to promote couperatiun
between proponents of environmental quality and
advocares of economic development, and to
address emerging environmental 1ssues, especially
those on a global scale. Much progress has been
made on the environmental agenda by institu-
tonal and legislative means over the past twenty
years, but there are signs that che environmental
agenda of the future will diverge in increasingly
troublesome ways from the one that our current
governmental decision-making arrangements are
Jdesigned to address. Neither the environmental
agenda nor other - ~lated social objectives will be
well served simply uy relying on the status quo

:n the late 1960s, there was widespread
agreement that the governmental sysiem had not
responded adequately to envi.onmental problems.
In response, the Environmental Protection Agency
(EPA), the Narional Oceanic and Atmospheric
Administration (NOAA), the Occupational
Satety and Health Administration (OSHA), and
the White House Council on Environmental
Quality (CLs,) were all created around 1970 as
tresh, sironger mechansms for focusing Amernica’s
efforts on a range of environmental 1ssues. Today,
there 1s once again a sense that existing mecha-
nisms are inadequate to address envirormental
issues, particularly as these 1suues intersect with
issues of economic growth, energy use, and
international affairs. Enhanced and probably
different mechanisms are needed at high levels of
governmeat to connect the analyses of various
wsues and to provide leaderst |, in their manage-
ment.

The Task Force believes that now ts the ume
tor the government tw examine thuroughly the
adequacy of its urganization and Jeusion-tnaking

‘ )
E T C«Lcsaes for environmental quality as 1t relates to
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energy and economic growth. The next few years
should be another formative pericd for organiza-
tion and decision-making processes regarding the
environment, both Jomestically and internation-
ally. Failure to orient our government’s environ-
mental institutions and Jecision-making processes
to present and emerging conditions wl be costly
to the people of the United States in both mone-
tary and non-monetary terms. In turn, failure by
the United States to develop its capability to
cuntribute to progress on global environmental
issues could have major implications for all our
planetary neighbors.

The economic 1wsues are « lready large. The
United States now spends mure ¢t :n $70 billion
per year to meet the 1equirers ., of the Clean Air
and Clean Water Aas 2od the "esource Conser-
vation and Recovery Act. The nation faces a
clean-up price tag for Superfund sites of approxi-
mately $1 trillon.” Part of the ¢ #son that costs
are this high is that the United .« ates has relied
heavidy on an “end-of-the-pipe” apgroach, clear-
ing up a problem after it occuss. Thic approach is
nut only uiten ineffective, it is also very expensive
Only 1 percent of the $77 hil'ion now spent is
devutad to preventon of pollution. The nation
needs to move n the direction of pollation
prevention, espzcially through waste minimization,
eneigy efficiency, and more environmentally
compatible energy supply strategies* The zovern-
ment needs to Jex <lop instututions that will
advance this process.

| - .itations of Command-and-Control

Traditionally, the U € ~vernment has
depended heavily on a “c n .mand-and-control”
strategy to achieve environmental goals. This
srrategy may be characterized in simple terms as
relying on an elaborate system of planning n
which a central administration imposes production
quutas un different plants and industries through
Jirectives speuifying the amount of pollution
alluwed to escape mto the air, water, and land
I Tecawe the U.S. econt mic systen is largely

13 ’




“All too often, issues will be addressed in
such « way that all but the most critical
aspects are dealt with...[A]lthough you can
break a problem down and address solutions
to the pieces, it is not a complete solution
unless we can reconstitute the pieces into a
whole that is consistent, realistic, and not
self-contradictory.”

—John H. Sununu ’

governed by markets in geods and senvices, it is nut
surprising to find that the command-and-control
approach has met with limited success in attaining
the gaals set for it Ameng the evident shortcom-
ings of the current syste . ;. the pressures it

a ates for noncompliance by such means as simply
moving pollution troin one medium to another,
less-regulated medium; ‘llegal dumping and other
evasive activity; and costly and time-consuming
litigation®

The greenhouse issue, which is in fact one of
a class of complex global issues for which new
management mechanisms ar2 needed. demon-
strates the limitations of applying command-and-
control regulation to new problems (see Appen-
dix) Energy use, the main s urce of grec. house
gases, is so pervasive inall sectors of society that
developing and implementing sound policies in
relacion to the greenhouse issue is particularly im-
portant. As hinted at by the U.S. experience in
responding to the energy crises of the 1970s,
attempts t regulate energy use in the tradinnal
style could lead to . bureaucratie apparatus that
would Jdwait the present Environmental Protection
Agency inboth sze and expense. More impurtant
than size and cost of such a bureaucragy 1s the
likelihood that i would be neffective, or effectve
but seriously damaging to the economy,.

Consequences of Fragmentation

The complexity of the global warming issue
also tocuses attention on the need to consider the
“system” aspects of both environmental protection
ard energy supply. For instance, a major element
1n current proposals to curb damage due to acid
ran 15 to use tlue gas scrubbers to remove sulfur
from coal. Unintended consequences of successful
diffusion of < _ cubber zechnology could be higher
emisicasand concentrations of greenhouse gases
through increased reliance on coal for energy
supply, a decrease in efficiency of electricity
generation, and other factors. Clearly, the coal
that is burned shuuld be burned as ceanly as

@ e, but more careful chought and analysis
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shuuld accurapany investments n such parual
“solutivns” that may tend to lock energy systems
intv svurces and technologies that could serously
exacerbate vther environmental problems. Any
energy strategy, whether emphasizing hydrocar-
boas, nuelear power, reaewable sources, «1anage-
ment vf energy demand, ur efficiency will have
complicated environmental and economic
implications, and these need to be considered by
the government in a comprehensive, integrat=d
fashion.

The United States and uther countries are
caught in a custly, confusing web of 1ssues because
the links between and among the environment,
energy, and the econumy, as well as the links
among environmental 1ssues, have been neglected.

Linking Economic and Energy Needs to the En-
vironment

Economic considerations have. of course,
always figured in U.S. environmental policy.
Much of the economic dimension has been
assaciated with cost-benefit analyses of propused
environmental regulatiuns. Beginning with che
relatively simple “quality of life” reviews stemining
from the National Environmental Protection Act
(NEPA) passed in 1969, requirements for these
analyses grew, particularly with the issuance of
Executive Order 12291 in 1981, whick requires
agencies to prepare Regulatory Impact Analyses for
most major regulations. Cost-benefit analyses
have been useful in eli~unating inefficient
altematives and in stimulating the search for alter-
natives, among other outcomes.” Economic argu-
ments have sometimes been used to justify
inaction on environmental matters. In general,
environmental protection has been analyzed 1n a
framework that puts it in opposition to economic
growth.

A new and wore constructive mezllecrual
tocus is nuw necessary for economic research and
analysis related to the environment.” There 1s a




reed, for example, to idenufy and provide incen-
tives to develop processes and products thet
increase energy efficiency and reduce the nroduc-
tion of waste. Opportunities and incentives for
innovation and investment that would benefit
both the economy and the environment through
waste reduction have been  "er neglected or
foreclosed by the prevailir. mand-and-control
strategy. Waste reduction and energy efficiency
are complementary and make good economic
sense. Prevention of poliution can often pay for
wself through reduced demand for inputs, reduc-
tion 1 waste disposal and liability costs, and other
means.’ Indeed, ack..eving reductions in produc-
tion of waste or the amount cf energy required by
waste-producing industrial processes can contrib-
ute significantly to the competitiveness of U S
industries.

Numerous experts hav e argued in recent
years that mere flexible mz. <et-based approaches
could help achiev. environmental goals, including
pollution prevention, in a more timely and less
costly way than traditional regulation.! Incen-
tive-based systems would volve such mechanisms
as emission fees and marketable permits. Experi-
mentation with such new approaches, with which
there is still littie operational expenence, appears
increasingly necessary in ligi.. of the insufficiency
of traditional approaches for issues like global
climate change and ozone depletion, as well as
non-point-source pollution of surface and ground
water, solid waste disposal, and buildup of pesti-
cides and toxic substances.!! Adjusting the details
of the current system seems unlikely t > solve either
lingering or emerging environmental problems,
nor will it adequately promote the long-run
complementarity between economic and environ-
mental objectives. There 1s a need to look beyond
the short-run perspectives of “environmentalists”
and “polluters,” and past the status quo of environ-
mental regulation, to environmentally compatible
systems of production and consumption promoted
by economic incentives and to institutions and
Aerision-making processes that foster these

International Dimensions

Issues such as glubal warming, deforesta-
tion, acid rain, stratospheric ozune deplerion, and
ocean dumping also illustrate the nternational
character of sources, solutions, and conseguences
of environmental problems. An interational
assessment of climate change 1s now in full . ving
tor the United Nations (UN) General Assembly
under the auspices of the Intergovernmental Panel
on Climate Change (IPCC)."* The IPCC is
scheduled to report 1ts findings in the fall of 1990
to the ministenal levei World Climate Conference
as well as to the UN General Assembly. The
IPCC process 1s foraing U.S. government agencies
to take a more unified view with regard to the
greenhouse effect. Pluralism of agency positions
has been redected 1n the sometimes inconsistent
views on this issue presented by the United States
in different international forums Jduring 1988 and

1989.0

The government 1s facing increasingly
difficult questions on the international freat,
esnecally as the subjects addressed in negotiations
on matters such as “climate protocols” shift from
simply environmental science and monitoring to
international trade and industry. The mechanisms
needed to deal with the many facets of environ-
mental 1ssues on the international level are not
currently apparent. What mechanisms exist in the
U.S. government for arriving at sound U.S.
positions with regard to “global trust funds” for the
environment! What mechanisms are appropriate
for evaluating the need io strengthen existing
international organizations concerned with envi-
ronment and development! What mechanisms
can effectively foster the transfer of energy
efficient and waste minimizing technologies to the
developing world? What mechanisms can follow
through ffectively on the proposcls made by
Presideit Bush in Germany and Hungary 1n the
spring and summer of 1989 for the creation of in-
novative, new institutions to address needs for en-
vironmentally sustainable economic growth? In

E l{klcms' _this report, the Task Force seeks to make recom-
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“Increasirgly, policymakers and industrial
S are recogaizing that the two is-

sues—global habitability and globa! ¢co-

nomic growth—are inextricably linked.”

—Rabert M. White!4

mendations th~t are responsive to the felt need for
such mechanisms.

Harmonizing Short- and Long- term Objectives

The many faces of the environment-
energy challenge are, and will continue te be, of
such priority that more effective urganization and
decision-making must quickly be put in place
within the U.S. government. Given our excellence
in environmentai sciences, our capability 1n many
fields of energy technology, and the leverage of our
economy on world economic trends, the United
States can be in a position to provide world
leadership in harmonizing environment and devel-
opment. Global political momentum 15 now <~
great for progress toward sustainable development
that, if the nation is to provide such leadershup, a
much inore alert and strategic stance 15 required.

The environment-energy issue is one of
the most complex tacing the federal government,
for it combines economucs, science, and technol-
ogy with major social and international concerns,
and it combines them on all ume scales. It has
short-term aspects, such as oil spills and the
worsenung air breathed daily by man* of our
people; medium-term aspects, such as the deterio-
ration of our forests, streams, soil, and lakes assoct-
ated with u-id Jeposition, and long-term aspects,
such as radivactive waste disposai and global
climare change. A redeeming feature of the
challenge is that several key steps that nations
should take to mirigate short-term effects will help
for the longer rerm as wel.

The current debates among nations and
within the U.S. goveinment about the pussible
dangerous acceleration of global climatic change
associater! with increases in greenhouse gases
strangly signal the emerging need fur better
governmental organization and decision-making
processes. Greei.house warming is a new issue for
the political sys.e1n and is thus less encumbered
with interests vested in the present system of
environmental management. It therefore provides
Q
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a valuable opportumity and a fresh impulse to avoid
difficulties encountered previously in atrempting
to deal with classical pollusants througls the om-
mand-and-control regulatory st. .tegy and through
fragmented and adversarial agency activities.

Matching Organization to the Problem - A Func-
tional Approach

The Federal Government has difficuley
with the environment-ene-gy issue in considerable
part because the problem does not easily match the
existing organization of the Administration. In
addressing the problem independent of organiza-
tion, there are four somewhat distinct and partially
separable functions that must be carried out:

1) to conduct the scientific research, monitoring,
and data gathering to ascertan the root causes of
the problem (the knowledge base); 2) to determine
the nature and extent of the adverse and beneficial
effects and impacts, evident or potential, of all root
causes (impace assessment); 3) to determine
needed preventive and mitigating actions ¢ Ad
policies ar : “heir benefits and costs {policy
formulation), 4) to proceed with the rernedies
(policy implementation).

Clearly, these four func:ions need to be
performed in dealing with any major policy issue. -
uite apart from urganizar.on, the $inctions are
especially mesoy for an issue like glob.! chimate
change. Among the reasons are the following:

1) Uncertainty. The knowledge base, the benefits
of emission reductions and of adaptive :ciions, and
even the costs of such preventve and adapuve
strategies are uncertan and will remarn so for the
foreseeable future. Amung the reasons for the
uncertainty are shortfalls in reliable data, the
inherent unpredictability of some phenomena, and
imadequate analytic tools, as well as gaps n
research efforts and analysis in some areas.

2) Irreversibility. Both the environmental conse-
quences and the social and economic behavior
that may generate them may be exceptionally

ib




ditficult to reverse ur change. It tahes much less
time for human acrivities to build up the concen-
tration of grectihouse gascs than for natural proc-
esses to dis.ipate them. In fact, once the concen-
tration of carbon dioxide, tiie main gre ‘nhouse
gas, is significantly elevated in the atrnosphete, it
is likely to remain that way for several cenuuries.
Moreover, when a society has 4 majcr commit-
ment to an energy source like coal, it takes fifty or
more Years to substitute another source of supply
on a large scale because of the extensive infra-
structure veveloped for exr. acting, transporting,
storing, ard using the energy source and of all the
jobs and income aswociated with it.

3) Internativnal requirements. Policy implemc.,
tativn 1nvohves many Coundries, th sume mNstances
demanding couperation withuu which dounestie
mneasures would fall short of the global require
ments. For example, addressing sume fac :ts of
glob. envirunmental change will probably include
assistance to developing courtries fc - diffusion of
etwvironmentaily compatible technologies and
emission management within the bord 'rs of the
United States and other industrialized nations.

Because of the uncertainty surrounding envi-
ronmental Jhange and the high potential fur
irreversibility, research and policy must be very
closely linked. In fact, all four function. of
rescarch, impact assessment, <nd policy formula-
tivn «nd implementation must be usely laaed.
Mureover, because of the transnatiunal features of
the issue, domestic and internaticnal considera-
tions also require close linkages.

Expressed in the funct.onal approach, one
can immediately see the difficulty the Federal
Government has and will continue to have 1n
INureasing measure, because quite different Whte
House counaids and Executive Branch depart-
ments and agenuies, os well as Cungressional wom-
muttees, have varying rospunsibilities, capabilitics,
and work assignments.' The U.S. guvernment
orgahizatiun 1s nut congruent to the four Lasi
vns and would be challenged t perfurm and

P
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integrate then: well, even if they were easy to
execute.

A New Visicn

In recent years there have been mtervals of
confusion within the U.S. government in policy
formaticn on several environmental 1ssues, such as
global warming. It has been correspondingly
unclear to whom 1n the government concerned
parties outside the governnient she 1ld address
policy questions. Moreover, portions of existing
organizations are oriented toward strategies thar
may make addressing specific environment-energy
problems more difficult. For example, a substanuial
fraction of the Department of Energy's (DOE)
effort 15 devoted t prumoting and expanding coal
as an energy suurce, and the LA 1s mainly
structured to implement command-and-control
regulation that simply canrot addrews the coantless
suurces uf greenhouse gas emissions.

Therefore. more 1s needed than better co-
ordination «f the existing system. A new vision of
how ¢he United States 1s to maintain and enhance
environmental quality nationally and globally
must infurm 1ts institutiuns. These iLstitutions
must be ' signed to embrace envirenmental,
energy, dnd economic goals harmoniously and
wher:ntly and to perform at the highest capabil-
ity the functions of securing the knowledge base,
assessiny impacts, and formulating and imple
me.tng policies with buth nativnal and interna
tional dimensions.

Promising steps have recently been taken
in this direction. In a speech to the IPCC
February 5, 1990, President Bush cleariy recog
nized the convergence of envirunmerital, energy,
and econumic issues.” The DPres.dent has directed
the Sevretary uf Energy to provide a national
energy strategy that covers short , medium-, and
lung- term aspects of energy policy and takes into
dueount economie and environmental facturs. A
bruadly based working group of the Econumic
Policy Coundil has been constituted tu participate

b
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in the strazegy formulation. The staff of the
Council un Envirunmental Quality has been
strengthened. Furthermore, the Congress has
voted tuelevate the Envicunmental Protection
Agency to a cabinet-level derartment, a suggestion
endorsed by the President.

In regard to the climate issue, initiatives
are under way in the Domestic Policy Council,
and the role played by the Assistant to the
President for Science and Technology and the
Office of Science and Technology Polic (OSTP)
is growing. OSTP’s Federal Coordinating, Council
for Science, Engineering, and Technology
(FCCSET), through its Committee on Earth
Sciences (CES), has proposed the funding of a
much expanded research program on global
change. Within the Domestic Policy Counctl, the
President’s Assistant for Science and Technulugy
chairs an influential coordinating committee of
agencies dealing with polivy responses tu, as well
as research upon, climate change. The National
Security Council's Policy Coordinating Commit
tee on Oceans, Envirunment, and Suience has alsu
played a helpful role.

Key Recommendations of the Task Force

1. Improve the Top-Level Mechanism in the
Executive Branch

The breadth of interests and activity
suggestsa first recommendation, namely thata
top-level policy mechanism is needed with 2
broader policy mandate. The Task Force recom-
mends that actions be taken to assure the stable
and sustained functioning of a high-level mecha-
nism concerned with linking environment,
energy, and the economy. To arrive at a decision
about ways of addressing the need for an enhanced
high-level mechanism, it is useful to identify
criteria that it should meet. Such criteria include
the following:

1) satisfy the needs of the President for integrated
policy options and advice,
© luence the pulicy directions and programs of
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relevant deparunents and agencies,

3} create and maintain a forum in which agencies
can challenge une anuther I a constructive way
as well as dev elup government: wide plans for
research and monitusing, impact assessment, and
policy formulation and implementation;

4) combine domestic and international considera-
tions;

5) work compatibly with the Congress;

6) attract and . etain staff of high professional
standing and draw on both in-house and extramu-
ral expertise; and

7) connect to the states, private industry, and
public and environmental groups.

In cunsidening alternatives fut « hugh-
level mechantsm, the Task Foree considered or-
ganizattonal models used tu address partly analo-
guus past situattuns, such as the Law of the Seas
and Antarctie negotiations and the Vienna
Conventton and Montreal Protocol negotiated in
response tu the endangenng of the vzone layer.
Among the com:monly employed approaches n
such situations has been the designation of a “czar™
(or special ambassador) or a lead agency. The
Task Force evaluated such ~otions against the
“test case” of the climate ch. .4e 1ssue.

There have been varous proposals for the
appointment of a “Climate Czar” {for example,
proposed legislation S. 201 and S. 603). “Czars”
are often helpful in the short-run for focusing
governmental and public attention on an issue.
The climate change issue, because it will likely
persist for many decades, 1f not indefinitely, does
not seem well- ;uited for an administrative
solution that is ad hoc ind hughly dependent on
one individual. Moreover, the Task Force believes
that the difficulttes in handling the climate
change 1ssue that have been evident within the
government are symptomatic of a broad synd. ome
in the way the United Stz ¢s often deals with en-
vironinent, energy, and the economy. The Task
Furce thus concludes that the federal g vemment
should in general refrain from setting up a special
high level urit devoted solely to single environ:
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mental 1ssues such as glubal cimate change. The
often disappotnuing experience with ad hoc
arrangements reinforees the need to have a better
standing framework in which to develop urganiza
ton and dewston-making prucesses for particular
environmental 1ssues.

The Task Force also concludes that it is
preferable not to rely on designation of a single
lead agency when an environment-energy i-sue
such as climate change arises. To continne with
the climate example, while it is clear that the
DOE and the EPA have the greatest concern with
the issue, overall leadership of the issue should be
within the Exect *ive Office of the President
because of the necessity for cooperation and coor-
dination among many agencies, especially DOE
and EPA, but also the Departments of State,
Commerce, Agriculture, Interior, and Transporta-
tion, the National Science Fenndation, the
National Aeronautics and Space Administration,
and others.”

Overall, the Task Force concludes that
neither a “czar” approach nor a lead agency
approach i likely to satisfy many of the criteria
identified above. Changes in federal institutions
and decision-making processes related to the
climate issue should be approached generically,
not as special cases. The Task Force also thinks 1t
is evident that Executive Office units such as the
Council on Envirormental Quality, Office of
Science and Technology Policy, Economic Pohicy
Council, and Domestic Policy Council in therr
current forms are not sufficiently staffed to address
the environment-energy-econorny question in a
sustained way. The Task Force thus explored
options for further orgamizational development of
the top-level mechanism adumbrated above.

Option A: A New Executive Office Courcil on
Environment, Energy, and the Economy

An option that the Task Foree believes
might suceeed especially well in mecting many of
E l{[lc‘[cm stated above would be the establish

Aruitoxt provided by Eic:

ment of a pon Executive Office Coundil on
Environreent, Energy, and the Economy (CE')
This new Council would have as its central charter
the unilenstanding and harmonization of national,
as well as nternational, concers of the United
States with respect to environment, energy, and
the economy and the identification of appropriate
policies. The CE would represent an evolution of
the present Council on Environmental Quahty
and would replace that body.® The CE* would
work closely with other Executive Office units,
partcularly the Council of Economic Advisors,
Domestic Policy Council, Economic Pohcy

Cour .1, National Secunity Council, Office of
Management and Budzet, Office of the U.S. Trade
Representauve, and Office of Science and Tech-
nology Policy. The CE? nught naturally have
three members, each of whom would have special
expertise on vae of the three areas whose intersec-
tion would be the Council’s central conce. .

Option B: Strengthening the Council on Environ-
mental Quality

A second option s to strengthen the
CEQ within its current framework. The charter
of the CEQ, as laid out in Executive Order 11514
(1970) is broad: to assist the Prosident in the
nanional effort to meet national environmental
goals. The language of the Order reflects the era
in which it was prepared, emphasizing control of
pollutiol. development and enforcement of
standards, and oversight of the preparation ~f
environmental impact statements. Nevertheless,
the Order would permit activities with the
orientation proposed here through its general
mandate to determine policies and programs for
environmental problems not being adequately
addressed and through its directive to coordinate
federal programs and assist in achieving interna-
uional cooperation.

In practice, as indicated, the CEQ has
Jefined 1t activities rather narrowly over the past
Jdecade, preparing the annaal Environmental

¢ Quality repurt mandated by ui iNational Environ-
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mental Protection Act (NEPA) and working un
ratticular legislative izitiatives. To meet the
goals laid out here, a renencd commitment would
be needed by CEQ to abroad interpretation of its
charter ¥ Also, it would be necessary to comple-
ment the expertise in legal mattcrs that has been
the principal strength of the CEQ staff since the
mid-1970s with much more expertise in science,
engineering, energy, and economics. An outside
advisory committee of leading experts in environ- |
ment, energy, aad econowics might further asist
the CEQ to meet the challenges Jdiscussed n this
report. The Task Force notes the section in the
President’s FY 1991 budget entitled “Revitalizing
CEQ.»

Option C. A White House Counail un Env iron-
ment, Energy, and the Economy

A quite different alternative would be a
new, er'ironmentally oniented White House
Council composed of leaders of existing organiza-
tions in the Executive Office of the President that
have authority, responsibilities, and networks in
thisarea. These cnitena suggest inclusion of the
Council on Environmental Quality, the National
Security Council, the Council of Economic
Advisors, the Qffice of Management and Budget,
and the Office of Science and Technology Policy
aswell as the Economic Policy Council and
Domestic Policy Council Such a White House
Council, supported by .. high level executive
director and good staff, could be effective if 1t has
~lear authority from the President to recummend
policy and to assign actions to agencies to imple-
ment approved policy ' A variation on this
option would be the establishment uf a permanent
committee of the Domestic Council un E*.

As noted earlier, numerous agencies ot
the government will be involved in carrying out
one or more of the functions described earlier n
relation to such issues as global chmate change.
The principal Executive Office mechanisms, aside
from the Cabinet itself, that involve many operat-

‘o 1encies are the Economic Policy Council and
O > Y

the Domestic Policy Counail. As mentioned earlier,
the Domestic Policy Counail has active working
groups 1n the Jdimate area. The Domestic Policy
Council includes the Secretaries of Energy and
Interior and the Administrator of the EPA, giving 1t
significant strengths in addressing 1ssues at the
intersection of environment, energy, and economics.
The Domestic Policy Counail does not, however,
cwtomarth :nclude the heads of the Departments of
Commerce, State, and Agriculture, who also have
strung interests in questtons such as Jimate change.
In contrast, the Economie Policy Counail includes
Coummerce, State, Agriculture, and Transportation,
but dues nut customanly include DOE or EPA.
From this perspecuive, either Cauncil, appropriately
supplemented (at least on an issue-specific basis),
would appear well-positioned to serve as the
cabinet-level mechanism for reviewing recommen-
dations that might emerge from the new CE', the en-
hanced CEQ, or other alternative before the
recommendations go to the President, and to act
upon those that receive approval.

2. Promote Coordination of E* in the the Congress

To promote a dialogue between the Con-
gress and the Executive Brandh on complex matters
mvolving environment, energy, and the economy, 1t
ts desirable to have a Cungressional capability fur
wonsideration of the 1ssues 1 a coordinated and
oherent framework. Some thirty two bills and reso-
lutions relauing to global environmental change were
intruduced in the 100th Congress, and more than
vne duzen bills are pending in the 101st Congress in
this area. Because such issues cut across many
Congressional commutcees, legislauve acthonty 1s
fragmented, and responsibilities are uncle. r. A
clarification of authorizaton and appropriation
responsibilities would expedite agreement on matters
relating to environment, energy, and econemics and
would facilitate evaluation of broad, cross-cutting
issues like global environmental change.

The Camegie Commussion has established a
Committee un Suence, Technology, and the
Congress and a Congressional Advisory Council
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“{S]ince ‘environment’ cuts across our
nationul interests every bit as much as
economic issues do, I suggest that it is time
to rationalize Congressional authority on a
more integrated basis. I realize that previ-
ous efforts along this line have had an
unhappy history. Nevertheless, I urge that

the Congress keep trying. How can uny
legi tator ferm a coherent view of interre-
lated environmenu. | issues when th=, are
dispersed among nearly 20 full committees
in the House and Senate, and perhaps four
dozen subcommittees?

— Russell E. Train??

consisting of members of Congress to examine
ways to strengthen Congressional capacity to Jedl
with su=nce and technology 1ssues. The environ
ment-energy-econumics area would serve as a
uscful case study inthe Commuttee’s dehiberations
about cross-cutting 1ssues.

Among the relevant current mechanisms
that can bring together disparate Congressional
interests are the Environmental and Energy Study
Conference and the Joint Economic Committee
Novel approaches to addressing these problems
are also worthy of consideration. For example, the
Congress could establish a Select Committee on
Envire.anent, Energy, and the Economy for a
fixed period, perhaps two years, to help resolve
contradictory legislative developments in this area
and stimulate and complement action by the
Executive Branch. Such a Select Committee
could draw upon a range of Congressional
committees concerned with environment, energy,
natural resources, science and technology, and
other irelds and would build upon the success of
the Environmental and Energy Study Conference
and Institute. Other approaches might also be
feasible.

Supporting Recomnendaticns

Along with the principal recommenda-
tions ov~hined above tor strengthenin,, Executive
Branch organization and exploring Congressional
capabilities, the Task Force offets the forowing
supporting recommendations Jesigned to help
bring about cuhesive, constructive, astained
government action in the areas of environment,
energy, ard the economy

1. Reinforce high-level representation in coordi-
nation between agencies conducting research vn
global environment and related inatters

Tu enhance promising initiatives in
research courdination on global environme...al
1 - v
@  theTaok Force recommends + L. Jucing
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oo hugh level at which interagency courdination on
rescarch s canied out. There have becn significant
avatevements 1n research courdination by the
Coummitzee on Earth Sciences of the Federal
Courdinating Counul un Suience, Engineenng, and
Technology (FCCSET, the interagency coordina. .ig
body for science and technology). The Director of
OSTP, as the Chairman of FCCSET, should
conuinue to play a direct role 1n government
planning of research on global environment and
related matters and should ensure appropriately
hugh-level agency representation in the FCCSET
effort. The new President’s Council of Advisors on
Science and Technology (PCAST) can playa
valuable role in working with the Director of OSTP
in addressing the adequacy of the knowledge base.
Questions that might be examined include whether
opportunities provided by such programs as the
International Geosphere-Biosphere Program and
NASA's “Mission to Planet Earth” are being
opumized from the perspective of environment-
energy interactions. Also, research etforts to
generate fundamental knowledge 1n such areas as
plant biology and ecology need to be reconsidered
and probably strengthened in the context of our
best current understanding of trends in environment
and energy. Finally, research needs to be developed
that is focused on solutions as well as on under-
standirg the situation.

2. Conduct an intensive review of federal monitor-
ing efforts and responsibilities for global environ-
ment.

The new high-level mechanism and OSTP
should take a much more active role to assure that
aigh- quabity programs of environniental monitoang
are maintained and cuordinated by relevant U.S.
agencies and that there 1s international coordination
of monitoring. Among the agencies responsible for
monitoring are NASA, NOAA, EPA, the Forest
Service of the Department of Agriculture, the
Geological Survey of the Interior Department, and
the National Science Foundation. In contrast to the
encouraging status of the basic research coordinaion
effurt, the Tash Foree believes monituring to be an
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“The process by which policies are set and
decisions rrade leaves much te be
desired...[ 1, he degree of uncertainty
surrounding the da.a on «hick the environ-
mental decisions are bazed is often frighten-
ing. For cxample, many of the air quality
models used *o support regulatory decisions

have enormous margins of error. Equally
lacking is infur mation about how well
programs work; compliance :tatistics are no-
toriously incomplete, and monitoring of
program implementation is problematic at
best.”

— William K. Reilly, Jr.??

area where effort has been sentously lagging.

There are many poorly known factors and
relationships that enter into the environmental
predicerons upon which policy analyses and
operational acuvizies depend. Careful monitoring
of sources and sinks of greenhouse gases, changes
in cloud cover, ocean circulation, and other
variables is needed because of the demands for
greater precision in detecting environmental
changes associated with the high stakes involved
in pol.cy decisions. The Task Force suggests that
the new mechanism and OSTP (including
PCAST) c.nduct an intensive review of the
federal data collection and monituring effort for
global environment and make recommendations
on its adequacy.

3. Further strengthen the capability of the State
Department to analyze ana to respond to {orc*yn
policy implications of issues in environment and
energy.

Noting the increasmgly intcrnational
causes «wd consequences uf changes ir the glubal
system, the Task Furce recommends the enhanee.
menz of the capability of the Department uf State
to analyze and t respund to the foregn policy
implications of Isues concerning eny ironment and
energy. With increcsing frequency, the State
Department is participating in complex interna-
tivnal negutiations invulying mu .ors such as
depletion Jf the uzone layer, aad deposition, and
climatic change. The State Department must
have the internal capability to understand and
evaluate the in’ormation provided to it by
agencies such as DOE and EPA and by other
governments and intergovernmentzi organizations.
Its competence in the field must be sufficient to
represent the views of the U.S. government to
other governments and in mululateral forums. 1t 1s
our view that unless 1ts capabiliy 15 enhanced, the
Bureau of Qceans, Environment, and International
Science (OES) m the State Department, even
with a recent augmentation of staff, 1s currently

@ hedbeyond realistic limuts and may be
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ovawhelmed by future demands, ta the detniment
“the United States.

4. Consider establishment of a new, independent,
forward-looking institute for environmental
analysis to serve government agencies.

The Task Fuie  1ecominends that the
gorernment consider enhanang s capabitiey for
environmental analysis. The high-level Executive
Ofiice mechanisin and uther parts of the govemn-
ment would benefit from a stronge capabingy n
env wonmental analyss that would vz availat '
when needed.™ At present, there are major gaps
in infurmation avadable o the government, and
the guality o impact assessment eiforts can be
greatly improved.®* The analysis function could
be fulfiied either through a central institute or
through several centers of excellence in universi-
ties ard other research institutions that are
supported on a long-term basis. The center(s)
should be independent and furward-looking, and
governance should encourage all releyant federal
agenicies to have asense . { ownershup, perhaps
through some kind of consultative, interagency
uversight group. Couperatior, in the formulation,
direction, and follow-up of studies would i aeself
help to improve hines of communication and
cordination and integrauon of aprroaches. The
substantive untentation should be woward encrgy
efficiency and waste mimmuzation end toward the
devdlopment of methods fui impact assessment
and pulicy analysis that integ rate eny ironment,
energy, and econonics. 26

CONCLUSION

In conclusion, the Task Force reiterates
that wise institutional design, carried out
promptly, may climinate w! t is a much exagger-
ated and diversiorary conflict between environ-
mental quality and economic strength. Sound
policies in such areas 1s waste minimization and
energy efficiency, imaginative use of econoniic 1n-
centives, and promotion of engineering solutions
thar addiess potentral problems through design at

I W
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the ungin, rather than through retrofits at the
“end-uf-the pipe,” will wrongly and simultane-
vusly support ecunumic grew th, energy securtty,
and envirominental quality. A new mechanism
needed near the highest level of the Executive,
paralleled by an initiative in the Congress, to bring
this about. The Task Force believes the concepts
outhned here can be the basis for decisive steps in
this direction.
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APPENDIX

Environment, Energy, and Economy

The Greenhouse E“~ct: Ar Illustration of the Linkages of

Sinee the start of human laston, the
JJimate ot the carth has luctuated only asmall
amount, pethaps £1 Cover the past 10,000
sears, o the global as etuge annual temy«rature o
wed asan udicator. Haman acts aties are now
mereasng the concentrations of soecalled
greenhune gases i the atmusphese 1o adh an
eatent that consderable Changes m the imate
ma be mduced in coming decades. These
otomnges may eatend well beyond the imate
variitions to which current socwal, ecologeal,
and apncultunn . sems have become weus-
tomed. The largest source of carbon dioande, the
ponipal greenhouse s the bummg of tosal
fu ‘l\. (1]
which the world rehies tor some 9 percent of i
energy. Detorestation s an addional souree of
preenhouse s emissions anu also reduces the
capacty of the earth to re-capture carbon
dioxide trom the aunosphere The United Srates
decotnts tor about one-quater « 4 global green-
hotse gas enmissgons.

There are nuny uncertanties in
Projecting the lutae enustons o greenhouse
pases, the tricnon of those gases that will setunn
i the atmosphere, the dimate changes that sall
anettt, and the conseguices of the Jhanges that
will ensue. There s widespread grecment on
the need to undeastand better Ll aspects o the
twue. There s alsa grovang prossure to take ae-
tiolt, l‘u(h L0 TENZathl clgsstons and o taulitang
adaptation o dimatie Juange, which o some
eatent |\mL\ [T1hN )Y uld;ll‘;c. Such actions wall
necessanly relate to some ot the deepest and
Most PRV v e ceunenie st tures of ot
soCIcty.

Everyone s interested party in
chmatte change. All people contribute to the
mncresse in greenhotse gases through therr
everyday activities of travel, cookpg, keeping
¢ warm or cool, and so torth.. And, of coanse, all

people o e about ranstormations of the earth's
environment on the soale that many sxperts
now specalate. From an eeonoimie pome of
vicw, the greenhomse ssue s aconee tor
tarmes cverywhere, but aisa o Just to nuame a
tlew —aoaland ail cosapamies, dlectrie unheies,
i yers ol water \\lm‘l\ VLS, W RIS
.A(I-,-‘ s wose nelithowds aneght beattected bath
adversely and perhaps benetiaiallve Nearly ¢ on
part of govermment s concerned about the
preenhotse ettect, orat relates todecraon
making about encrgy, transportat w, lang o,
agitcuituic, cotsenvatton of aatare, tas polics,
and mtemational peace asd s baliey (see Table
1.

There wall be no simgle “solution™ to
the greenhouse ettect. Many poli res wall e ¢on-
sudered. These might include, tor example, taxes
on ¢ shon to v or shites trom carbon-heavy coal
and o] to cagbon-light natoral gas and move-
ment to non-carbon tuels; mcentives and
regulations tor eneney efticieney, managemee ot of
water supphy and Jemand, retorestation, and
prudunt Land ase aid coastal sone aunagumat,
oW development of cop seims that ate robust
i the fice of Jimate vanation, The need s for
A pachage of policies that s atselt etoncant aad
tely as well as Lar i Jealing wath conlic s
that wall wnse, becase any “imnate polcies”
will have s © it imphications tor the
Jistnibation of wealth and burdens. Estunates of
the conts of substantial hautation of geenhaoee
@is eiissicns run into the hundreds ot Bllons o
Jollars per y -r The need tor knowledge and
analysis s dear. The United States, aloae and
as g partner i aglobal ettort, must be orgamized
tor the acquisiton and validanen ot this
knowledge and other mpurs mto 4 sequence ot
Jecisians about the gr.ahowse 1sue thag will be
a4 contnumg teature ot our political lite far nta
future.




Table 1: Selected federal agencies’ involvement in policies and activities

related to the greenhouse effect
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