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STEERING COMMITTEE MEETING

The Balaton Group Steering Committee and FrieAdl(AtKisson, Hartmut Bossel, Joan Davis, Bert de
Vries, Joan DuToit, Hermann Knoflacher, Zoltan Lontay, Dana Meadows, Dennis Meadows, Niels Meyer,
Aromar Revi, Chirapol Sintunawa) met December 13-14 at Joan Davis’s lovely Balaton Hotel in Wallisellen,
Switzerland, to plan the coming year — and, as it turned out, maybe the coming decade or two — of the Bals
Group.

Next Annual Meeting

As always the first and most difficult order of busi-  Excellent topics all. As usual, the decisive factors
ness was the choice of topic for the next annual meetere timeliness, common interest across disciplines and
ing. A long list of possibilities was compiled, takengeography, and above all the willingness of a volunteer
from suggestions made by members at the last Balattm be responsible for organizing the program and the
meeting and since. possibility of some supplemental funding to support the

meeting.
After much discussion the list was narrowed to six
candidates: By those criteria, the decision was
(TA TAIl)
- Long-term future scenarios — philosophy,
methodology and content, in general and in
preparation for the next IPCC climate assess-
ment. SCENARIOS
- Employment, livelihood, new paradigms for FOR

jobs and work in a sustainable world.
SUSTAINABILITY

- Experiments in sustainable living (actual
living examples at any scale from household
to nation).

Bert de Vries will be the program organizer. Par-

- Globalization — the driving factor, the tidal
wave. Are there alternatives? Should there
be? Is the Asian meltdown a small interrup-
tion or a portend of things to come?

- Human rights, nature rights, property rights,
emission rights, information rights, eco-
nomic rights (and maybe a few responsibili-
ties too). In honor of the 1998 50th anniver-
sary of the Universal Declaration of Human
Rights.

- Infrastructure — interpreted, in Balaton
fashion, in its largest possible context, which
means not only physical, but social and
informational infrastructure.

tial funding will come from RIVM. There is a possibil-
ity that outcomes from this meeting can be of direct use
to the third-round IPCC assessment of climate change
scenarios. A more complete description of this topic
and possible speakers and activities follows later in this
Bulletin. As always, if you have ideas for speakers or
would like yourself to be a speaker on this topic, please
communicate with the organizer. We are particularly
interested in speakers who are NOT from North America
or Europe and who would be good additions to the Bala-
ton meeting, and perhaps to the Balaton Group.

Other topics will, of course, stay on the list for fu-
ture meetings.

SRR

As usual, the Balaton Group has just about enoughan publication calleGaia. Alan AtKisson will con-
money to scrape by for another year, as usual thanksttdoute part of the returns from the CD of his songs
contributions from its friends. Individual contributors(“Whole Lotta Shoppin Goin On”) he has just finished.
includeDana Meadows(from her MacArthur grant — Joan Davisregularly contributes a major part of the
one more year to go on that), Jay HarBfzabeth expenses for our Steering Committee Meetings.
Krahmer Keating, Wendy Walsh, and an anonymous
donor. Hermann Knoflacher contributes the proceeds ~ So we manage, but we are not exactly a great model
from a weekly newspaper column he writes for an Ausef financial sustainability. And if we had more funds,
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there is much more we could do, including exchange SoAlan, Joan, HermannandAro have appointed

grants for training and projects (which we once hathemselves to become a fundraising committee for the

funded by the Jessie Smith Noyes Foundation), regionBhlaton Group. They are developing some wild plans,

meetings, and publications. some of which are outlined below under “Futures for
the Balaton Group.”

Balaton Bulletin

About 250 people receive tBalaton Bulletin most * Yes, | want to go on receiving it, and here’s
of them without charge. We know that many of them  some extra money to pay for someone else’s
treasure thd&ulletin, read almost all of it (all the car- subscription as well as my own.

toons, anyway), pass it on to friends, and even in some
cases translate it and distribute it in their home language. * No, please don't spend the money, time,
It makes us very happy that tBailletin is useful to trees, energy, water, and other resources to
you, and we are always glad to hear suggestions for send to me any longer.
ways to make it more so.

If we don’t hear back from you at all before the

It costs us on average $50 per year to print and maipring issue comes out, we will assume that you don't

the four annual issues of tBailletinto a single recipi- read the Bulletin and take you off the mailing list.
ent. It would be a shame to spend that money (as explained on the card, you can send your reply:
trees and energy) to send it to places where it is not

wanted. And so, at the suggestion of the Steering Com- by email to:
mittee, we are with this issue initiating one of our semi- Betty Miller@Windsor.vegs.together.org
regular feedback processes to be sureBihéetin is by fax:1-603-675-5792
going only where it can be of use. You will findreeck- or by regular mail:
off list inserted into this issue. It gives you four op- Betty Miller,
tions: P.O. Box 572,
Windsor VT 05089

* Yes, | want to go on receiving tiBailletin,
and here’s $50 to pay for this year’s cost. If you ever want extra copies, you can also ask Betty
for them through these same communication channels.
* Yes, | want to go on receiving it, but | can’t
pay for it.

Balaton Website

Yes, there seem to be more and more reasons to have a Balaton Website. We can use it t8 pibetinsst
(the text, anyway, not the cartoons). We can include connections to the Websites of members and their orgar
tions. We can post meetings and other news. And we can make a protected site, accessible only by passwo

We’ve been promising this for a long time. It's going to happen within six wddsnis Meadowswill see
to it. Please contact him with suggestions and reactions, and especialypwithwn web address, so we can
reference it on ours (dmeadows@christa.unh.edu).

If you want to know whether you're included, here is the list of Websites we have already compiled.

Alan AtKisson <AtKisson@aol.com> Philip Sutton <psutton@peg.pegasus.oz.au>
Redefining Progress <info@rprogress.org> Green Innovations Inc.

One Kearny Street, 4th Floor 195 Wingrove Street

San Francisco, CA 94108 Fairfield (Melbourne) VIC 3078

Tel: 415.781.1191 AUSTRALIA

Fax: 415.781.1198 Tel & fax: +61 3 9486-4799

1633 Connecticut Avenue, NW, 2nd Floor http://www.peg.apc.org/~psutton/green-
Washington, D.C. 20009 innovations.html

Tel: 202.588.8900

Fax: 202.588.9711

http://www.rprogress.org/

This site provides information on the organization,
its programs, publications, and internships.
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John Sterman <jsterman@mit.edu>

MIT System Dynamics Group:

Sloan School of Management

MIT, E53-351

30 Wadsworth Street

Cambridge, MA 02142

phone: 617/253-1951 fax: 617/258-7579
http://web.mit.edu/sdg/www/

It is still evolving, but currently includes pages for
myself, Jay Forrester, Nelson Repenning, Jim Hines,
and other members of our group, with some on-line,
downloadable publications, the web site for our in-
troductory system dynamics course, research infor-
mation, etc.

Raphie Essling <RESSLING@srv0.bio.ed.ac.uk>
Edinburgh University:
http://www.ed.ac.uk/~rodrigo/

Gyula Simonyi <Gyula@Simonyi.zpok.hu>
<bocs@ns.c3.hu>

BOCS Foundation

H-8003 Szekesfehervar, Pf.7. Hungary

Tel: +36-22-327263, fax: -343823.
http://c3.hu/~bocs

The site is primarily for in Hungarian for Hungar-
ians, but there are (very) few Russian, German,
French and of course growing number of English
things on it. The first part lists several networks and
actions that can help rebuild civil society in Eastern
Europe. The second part is about environmental eth-
ics, ethical consumers, lifestyle etc. The third part
IS about our communities and activities.

David Satterthwaite <humansiied@gn.apc.org>
<david@iied.org>

International Institute for Environment and Devel-
opment (IIED):

Human Settlements Programme

3 Endsleigh Street

London WC1H ODD, UK

Tel: (44) 171 388 2117

Fax: (44) 171 388 2826
http://www.oneworld.org/iied

This has details of our work on environmental eco-
nomics, sustainable agriculture, forestry and land
use and dryland management as well as my own
programme’s work on human settlements.

What might also be of interest is the supersite of
which it is part, Oneworld Online, where a large
number European research groups and NGOs have
their pages (including Human Rights Groups such
as Amnesty International) and there are various fea-
ture articles, bibliographies and other kinds of in-
formation about environment and development).

Richard England <richard.england@unh.edu>
Center for Business and Economic Research
Whittemore School of Business and Economics
Durham, NH 03824

Tel: 603-862-1460

Fax: 603/862-4468

CBER focuses on issues of energy and environmen-
tal policy and regional economic development by
working with towns and cities and corporate clients
planning large investments in the region.
http://orbit.unh.edu/cber

Aromar Revi <aro@unv.ernet.in>

The Action Research Unit for Development
(TARU), N.Delhi

U-12 SF, Green Park Extension

New Delhi 110016, INDIA

Tel: (91)-11-651-3802

Fax: (91)-11-651-1065

We've started on the construction of our own Web
pages.

Carlos Quesada-Mateo
<cquesada@CARIARI.UCR.AC.CR>
Research Center for Sustainable Development
Universidad de Costa Rica

Apdo. 2060

San Jose, Costa Rica

Tel:506/283-9705

Fax:506/224-8838
http://cariari.ucr.ac.cr/~ciedes/

Laszlo Pinter <LPINTER@iisdpost.iisd.ca>
International Institute for Sustainable Develop-
ment

161 Portage Ave. East, 6th Floor

Winnipeg, Manitoba R3B OY4

CANADA

Tel: 204/958-7715

Fax: 204/958-7710
http://iisd1.iisd.ca/measure/default.htm

Site includes: Bellagio principles of measurement;
Answers to most frequently asked questions about
measurement of progress; Compendium of sd per-
formance measurement initiatives, including a
searchable database of initiatives and publications;
Initiatives of 11ISD’s Measurement and Indicators
Program; In Focus” latest news and highlights from
the world of indicators and measurement



Amory B. Lovins <ablovins@rmi.org>

Research Rocky Mountain Institute, Inc.

1739 Snowmass Creek Road,

[Old] Snowmass, Colorado 81654-9199

Tel: 970/927-3128

Fax: 970/927-4178

http://www.rmi.org

This site provides a variety of information about
RMI and its programs, including secure online or-
dering for all publications.

Neva Goodwin <ngoodwin@emerald.tufts.edu>
<GDAE@emerald.tufts.edu>

Global Development and Environment Institute
Tufts University

Cabot Intercultural Center

Medford, MA 02155

Tel: 617/627-3530

Fax: 617/627-3712
http://lwww.tufts.edu/gdae/index.html

The site includes general information about the work
of our Institute and the researchers who carry it out.
By selecting from a menu of six options, visitors
can link to specific information about G-DAE.

For example:

G-DAE’s book publishing program — including
brief descriptions of each book, a complete table of
contents, order information; and, soon, a link to the
first page in each chapter.

Reports and reprints — a listing and order form for
article reprints, discussion papers, and research re-
ports written by G-DAE researchers and associates
Newsletters — each of G-DAE’s semi-annual news-
letters is posted in its entirety.

Ashok J. Gadgil <ashok@DIANA.LBL.GOV>
Lawrence Berkeley National Laboratory

Mailstop 90-3058

Berkeley, CA 94720

Te: 510/486-4651

Fax: 510/486-6658
http://eande.lbl.gov/CBS/archive/uv/

We have a home page for my work on UV disinfec-
tion of drinking water for developing world com-
munities. The site contains a number of documents
and some photos describing our work.

Tom Fiddaman <tomfid@premierl.net>
http://homel.gte.net/tomfid/

The pages contain a lot of stuff on SD and climate
change
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Guy Engelen

Research Inst. for Knowledge Systems (RIKS)
Postbus 463

6200 AL Maastricht

NETHERLANDS

Tel: 31/43/388-3332

Fax: 31/43/325-3155
http://luanda.matriks.unimaas.nl/

Dr. Joan S. Davis <davis@eawag.ch>

EAWAG (Swiss Federal Inst. for Environmental
Science and Technology)

CH-8600 Duebendorf

Switzerland

Tel: +41/1/823.5072

Fax: +41/1/823.5398

http://www.eawag.ch

David C Crane <davec@TATTOO.ED.AC.UK>
The Centre for Human Ecology
<che@clan.comEdinburgh>

PO Box 1972

Edinburgh EH1 1YG

Scotland

Tel: 0131 624 1972

Fax: 0131 624 1973
http://www.clan.com/environment/che/
Sustainable Europe Project at Edinburgh University
http://www.ed.ac.uk\~rodrigo\

Robert Costanza <costza@cbl.cees.edu>

U of Maryland Institute for Ecological Economics
http://kabir.umd.edu/miiee/miiee.html
International Society for Ecologial Economics
(ISEE):
http://kabir.umd.edu/ISEE/ISEEhome.html

Anthony Cortese <ACortese@?2nature.org>
Second Nature

44 Bromfield St., 5th Floor

Boston, MA 02108

Tel: 617-292-7771

Fax: 617-292-0150

http://www.2nature.org

Our website is also connected to several other sister
organizations trying to promote sustainability
through education and research (e.g., WRI, Center
for Respect of Life and Environment, University
Leaders for a Sustainable Future).
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Dennis Meadows <madows@unh.edu>

Institute for Policy and Social Science Research
Thompson Hall

University of New Hampshire

Durham, NH 03824

Tel: 603/862-2186

Fax: 603/862-4140
http://www.unh.edu/ipssr/index.html

The Institute’s site provides information about the
personnel, divisions, programs, and publications
of the IPSSR. E-mail addresses are included to
facilitate inquiries and orders.

Balaton Publications

We've also reached the point where we see a pur-
pose and a necessity in putting out our own occasional
publications. (Are we growing up, or just getting vain?)

work in the first place. (That is to say, please
write publication funds into grant requests!)

This conclusion has become obvious through our joint 5. Centers for storage, distribution, and

and individual work on indicators of sustainability,
which has resulted in two papers, one a summary by
Dana Meadowsof the Bilthoven meeting on indica-
tors attended by many of us, and onélaytmut Bossel

on the use of orientors as a tool for making comprehen-
sive indicator sets. Both these papers are near comple-
tion. So the Steering Committee considered not only
what to do with these papers, but what our general policy

accounting for published papers will be
established bypennis Meadowsat the
University of New Hampshire and Jana
Meadowsat the Sustainability Institute in
Vermont. If demand turns out to be much
brisker than we think it will be, we may
consider establishing other distribution
centers in other parts of the world.

on publications should be.

This is what we decided. As always, we are eager

for your feedback or further ideas:

1. A paper will be considered for Balaton
Group publication if it has clearly originated
out of Balaton working groups or the Bala-
ton process.

2. Papers will be written BY their specific
authors TO the Balaton Group. (Similar to
the many reports TO the Club of Rome). We
can't foresee any circumstances in which a
paper could properly be characterized as
written by the whole Balaton Group.

3. Candidate papers should be serdéma
Meadows who will distribute them to the
Steering Committee (or a publications
subcommittee) for editorial suggestions and
for decision about publication.

4. If approved, a paper will be published only
if we have sufficient money in the budget.
Therefore it will enhance the possibility of
publication if authors can provide some
publication money, ideally out of whatever
funded project produced the ideas and the

6. Publications will be sold to the general
public at cost plus a small markup. Any
money earned in this way can be used to
finance further publications.

7. With permission of the author, the publica-
tion can also be distributed via the Balaton
Group website.

The working group on indicators decided (in a meet-
ing that took place the day after the Steering Commit-
tee Meeting) thaDana Meadows’ssummary of the
Bilthoven workshop, which most of you have seen in
rough draft form, will be the first publication “to the
Balaton Group.” We will use that paper to work out a
format, cover, and style that can also be used for future
publications. (This paper will make a good template,
because it contains many figures, graphs, tables, quota-
tions, etc.) Thélartmut Bosselpaper on orientors will
probably be published by RIVM or IISD as an occa-
sional paper in their format — if so, we will not make it
a “to the Balaton Group” publication (because RIVM
and IISD already have much more established and wide-
spread distribution lists.) If it is not published under
other format, Hartmut’'s paper will be the second “to
the Balaton Group” publication.

We will inform you through th8ulletinwhen these
papers are ready.
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Balaton Group Membership
first category on the list above. We hope all members
This topic again! will help us with the second category, by nominating
great young sustainability leaders who would enjoy and
Basically, we decided to keep things in their currente able to make use of association with the Balaton
murky-but-functional form. The only real privilege of Group. The third and largest category we try to distrib-
membership is attendance (possibly with expense sugke by issuing some invitations to “core” members, some
port) at the annual meeting. We still have room for onlyo people who haven't attended lately, some to people
50 at the Hotel Petrol. We still would like to distributewe know have a special interest in the topic under dis-
those 50 places roughly as follows: cussion. Invitations are going out with this issue of the
Bulletin. IF YOU GETAN INVITATION AND KNOW
10 speakers, funders, or other special guests  YOU CAN'T ATTEND THE MEETING, PLEASE
LET US KNOW IMMEDIATELY , SO WE CAN
10 new people, preferably young people OPEN YOUR PLACE TO SOMEONE ELSE.
nominated by present members
If you don't receive an invitation but have a real
30 “old-timers” need or strong desire to attend this year’s meeting, please
let us know. We do receive cancellations; if you're on
The plenary organizer (this yeBert de Vries) and  the waiting list there’s a good probability of getting in.
the Steering Committee decide who qualifies under the

The Long-Term Future of the Balaton Group

One evening after a long day’s work and a little wine, So we became a network in support of sustainabil-
we turned not so seriously to a serious subject: the longy people. (We really should have changed our name
term future (since that’s this year’s topic!) of the Balato INRIP.)
ton Group.

We muddled along for 17 years, producing surpris-

We had a strong guiding vision 17 years ago wheimg results on low budgets, mostly by letting the good
the group was formed. We saw an international asspeople in our network use their interconnections for their
ciation of research and activist centers (hence our offown good purposes. We developed enough friends along
cial name, INRIC, the International Network of Re-the way to pay our expenses, as long as those expenses
source Information Centers). These centers would puteren’t high. We have no office, no full-time employ-
forth honest, compelling, sophisticated information andes, no infrastructure beyond trust and friendship. We
analysis about sustainable resource use in their partidaelieve we have made some waves in the world’s think-
lar parts of the world and would network together tang, but we've not made much of a trace in the form of
exchange methods, data, models, educational toolsyildings, workers, financial endowments, or historical
training, ideas, and moral support. We pictured the cedecuments.
ters as self-sustaining, and the network either as raising
its own money or as being supported by small payments Now with the undeniable aging of the original mem-
from each center. bers (there were entirely too many “old geezer” jokes

in this part of the discussion), we have to think ahead.

Well, it didn’t work out that way. Through some We also have to re-assess, as always, the changing con-
traumatic experiences with centers and institutions, paglitions in the world, the new opportunities, the things
ticularly in a few less-free parts of the world, we dewe could do now that we couldn’t do before, the things
cided that our actual loyalty waspeople not organi- that the world needs now that it didn’t need (or didn’t
zations. People who value equity, sufficiency, and sugnow it needed) before.
tainability, people who understand whole systems,
people whose deep commitment is to the workability So, inspired by wine and vision, we brainstormed a
of both society and ecosystems, people, not institutiotist of possible future forms of the Balaton Group. (Be-
are the carriers of the paradigm of sustainability. Thefpre reproducing this list, we must remind the reader of
will carry it, no matter what organization they happerthe purpose of a brainstorming session. lItis to put forth
to work in. And they can benefit directly and creativelyall ideas, however unserious, because in the core of an
from being networked with other such people, all oveapparently impossible suggestion, there may be a cre-
the world. ative kernel worth exploring further.)
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- The Club of Csopak. Keep on in the same
way, getting older. After the grants run out,
only rich and increasingly doddering mem-
bers will be able to keep coming.

- The 20th Anniversary Fade-Out. Declare our
last meeting in the year 2001 and dissolve
graciously, maintaining our friendships and
personal connections on our own.

- Keep on Truckin’, or the Endowed Club of
Csopak. Raise a million dollar endowment
to ensure continued functioning at the
present level, develop good young leaders
and declare an official retirement age (with
emeritus status) for older members.

- Symbiosis, or the Lichen Model. Combine
functionally with another group with more
resources. One interesting possibility is the
Rockefeller Foundation’s LEAD program.

- The Balaton Foundation. Raise a really big
endowment, ten million dollars or more,
institutionalize, and increase our activity and
visibility. Set up a virtual global think tank,

a group of roving Balaton Fellows with
stipends, paid regional coordinators to
intensify networks within regions. Establish
one great research center for selected think-
ers to come together and work on projects —
something like the Princeton Institute for
Advanced Studies.

- The Balaton NGO (or the Balaton Channel).
With or without endowment, become an
activist center, spend most of our resources
on powerful communication techniques and
professional communication training for our
members, be the place reporters come to for
pithy, colorful statement on Kyoto (or
whatever). Be visible, honest, even confron-
tational, but based on good research.

- The Balaton Consulting Group. Form an
international SWAT team, for hire to go
anywhere and work on sustainability issues.

.- The Balaton Sustainable Living Centers
Network. Communities in several parts of
the world that are working to build and live
sustainably, each coupled with a small
research/activist/education center, all
coupled in networks of personnel exchange.
Initial communities to be established in
Vermont, south India, and the south of
France.

- The Balaton Systems Worldwatch. A single
research center (or networked centers)
putting out regular publications in the clear
Worldwatch way, but with more formal
systems analysis behind the information.
Could also be coupled with systems training
workshops and training materials. Could put
out its own set of sustainability indicators
each year in a report that would be common-
sensical, funny, visionary, truthful, contro-
versial, and popular.

. The Balaton Mafia. Announce our 20th
Anniversary disbandment, but don’t disband.
Go underground, stay connected, and do
worldwide, sustainability-oriented dirty
tricks.

- The Balaton Inner/Outer Integration Centers.
Any of the above, with a strong element of
soul work, combined with mind work. This
option would combine especially well with
the sustainability living centers, which
would then become ashrams.

It was fun thinking up these possibilities, and as al-
ways with the Balaton Group, what will actually get
done will depend on who steps forward to make it hap-
pen. There seems to be considerable energy in the group
at the moment in the directions of sustainable living
centers, consulting, indicators, connections with LEAD
and other leadership training programs, and inner/outer
work — so some mixture of several of the above ideas
may come to pass. Some of us are willing to work on
raising an endowment, but that cannot happen until we
have a clear consensus on our future direction.

Meanwhile, this year at least, Balaton will go on
as usual.
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BALATON ‘98: SCENARIOS FOR SUSTAINABILITY

The great predicament of the human race is that all experiences are of the past but all our deci-
sions are about the future. Unless we at least think we know something about the future, deci-
sions are impossible, for all decisions involved choices among images of alternative futures.

This is why the study of the future is more than an
essential to the survival of humankind.

intellectual curiosity; it is something that is

— Kenneth BouldingThe Future

Scenarios are not predictions. It is simply not possible to predict the future with certainty. An
old Arab proverb says that “he who predicts the future lies, even if he tells the truth.” Rather,

scenarios are vehicles for helping people learn.

— Peter SchwartZl'he Art of the Long View

Balaton members have a history of focusing on thor do they foresee large-scale social change, especially
future and spinning out long-term future scenarios, ofiot in the direction of voluntary simplicity, radically
ten with the aid of computer models. But we have nevérigh resource-use efficiency, more equality, less milita-
really talked together about the art and science and palism, etc. Really bad futures and really good ones both
tics of making statements about the future. Nor haveeem to be “taboo” in official thinking.

we tried to map out any detailed, responsible joint vi-
sion of a future transition to a sustainable society.

Yet, from Limits to Growthto Hartmut Bossel’s

Scenario A and Scenario B, those are the two kinds of
Now an opportunity is before us in the form of thefutures Balaton members think about most — and the
third round of the IPCC (Intergovernmental Panel oones that many of us believe are most plausible.

Climate Change) climate assessment. In order to simu-

late possible long-term futures of the climate, the huge So we have the opportunity in the coming meeting to:

general climate models (GCM) need to be given as ex-
ogenous inputs a range of foreseeable future human re- .
leases of greenhouse gases up to the year 2100. In or-
der to produce those forecasts of greenhouse gases, there
must be plausible 100-year scenarios for future human
energy use. In order to foresee future energy use, some-
one has to make guesses about the coming century’s
population growth, economic growth, energy prices,
technical change, government policy, and lifestyles.

examine the processes by which human
beings create images of the future. From
crystal balls and Greek oracles to science
fiction and computer models, what is the
conceptual or mythical basis from which we
draw our extrapolations, visions, utopian and
dystopian ideas of the future?

- review some of the primary future-envision-

Bert de Vries and his colleagues at RIVM are part
of a team preparing the set of emissions forecasts that
will kick off this third round of climate modeling. The
initial scenarios will be prepared and published by mid-
summer 1998, shortly before our Balaton meeting be-
gins. They will be posted on the web for six months to
collect comments, suggestions, and criticisms from
around the world. Then all the comments will be re-
viewed and a final set of scenarios will be prepared.

One possible outcome of our meeting could be a
well-considered set of comments or alternate scenarios,
worked out by Balaton members, to insert into this pro-
cess. We can probably expect, from our experience of
many past “official consensus” exercises, that the ini-

ing devices used today, including computer
models such as TARGETS or Threshold 21.

- learn about futures-envisioning exercises that

have stimulated real change, including the
one that helped overturn apartheid in South
Africa.

. contribute to an important global scenario-

building exercise now under construction.

- work in more depth on our own systems-

based, long-term vision of a sustainable
future.

tial scenarios postulated will be middle-of-the-road, Here is an extremely preliminary schedule drawn
politically safe. Forecasts by the U.N., the World Bankip by Bert. Suggested speakers listed here are not guar-
and most governments rarely if ever consider the possinteed or even invited yet. Comments and suggestions
bility of concerted, systemic overshoot and collapsere most welcome.
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Day 1 The art of looking into the future in the world economy e.g. food imports; one
nation; income inequality rural-urban

Topics: The value of trends; how to deal with taboo sce-

narios (breakdown, fundamentalism etc.); from myths India in the next centuryAfomar Revi) —

to formal models to dialogue; ongoing scenario projects; role of religious fundamentalism / breakdown
use of cross-impact matrix and other techniques to be of All India; emergence of dual economy;

used in afternoon sessions pressure on and shortage of natural resources

Scenarios for climate change policy: The
IPCC processBert de Vries)

The Islamic world: which future3eaker?)

— forces behind Islamic fundamentalism;
population pressure in relation to carrying
capacity; disparity between OPEC wealth and
non-OPEC poverty

Methodologies to construct scenarios: a
prelude to the afternoon sessioBKnis
Meadowsg

Futures for the affluent: North America and
Western Europespeaker?}— where will
affluence lead - boredom, crime, cyberspace,
religion, third world support; what will aging
mean; the emergence of a rentier class;
changes in consumer values

Looking into a crystal ball: the art of long-
term envisioning (Anwar Fazal?)

The state of the future 1997 - The AC-UNU
Millennium Project (J. Glenn?)

The SEI scenario project: between transforma-
tion and barbarism (Gilberto Gallopin)

Day 3 Sectoral views

Topics: determinants of important thematic issues/di-
vergent views on technologies and life-styles. We will
ask the speakers to give an in-depth discussion of the
forces that drive, globally and regionally, the consump-
Afternoon optional session:-Scenario and vision tion patterns, the medical and food system, the trans-
construction exercise (e.g. using cross-impact matrixport system etc. Again, we will ask them to look from a
(Dennis, Aromar, Bejt systems perspective.

Worldviews and principles behind two differ-
ent scenarios for the futurelgrtmut Bossel)

Day 2 Regional futures How are we living and consuming: uniformity
or diversity? Will, can, should consumption
Topics: Brief overview of regional trends and issues; styles converge®aye Duchir?) — social
Sketch of existing scenarios. Speakers are asked to give accounting matrices work in Indonesia; media,
a) an overview of key trends and issues for the next 10- and poverty and income inequality, as factors
20 years, b) a brief summary of some scenario/futures determining consumption; relation with GDP
studies on the region covering aspects such as popula- growth rate aspirations
tion, economy, life-style, resources etc., and c) draw
some conclusions with regard to two axes: degree of Health and aging: how will they develop and
social/environmental awareness and nature/effective- affect societiegspeaker?)— views on fertil-
ness of governance. We will ask them to look from a ity dynamics; determinants of mortality;
systems perspective insofar as possible. nature, effectiveness and technology of medi-
cal service sector and its relation with the

Futures for Eastern Europe and Rus¥iator
Gelovani? Genady Golubev? Ruben
Mnatsakanian?) — key issues of economies
in transition; export of oil/gas; Central Asian
Republics; exploitation of Siberian forests

Southern Africa’s futureslpan du Toit) —
the “four birds” scenario exercise; and now
what?; breaking down of territorial bound-
aries; impact of AIDS

China in the next centurg) Wenhu?)—
prospects for ‘socialist market-economy’;
pressure on natural resources; China’s position

economy

Transport of people and goods: how much and
how?(speaker?}— systems envisaged for
urban transport; role of communications
technology; relation with work and leisure
patterns

The development of technological and manu-
facturing systems: ever rising productivity,
unemployment and uniformityAory
Lovins?) — global convergence in manufac-
turing; role of technology transfer; prospects
for further resource productivity and
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renewables; rising labour productivity and Day 5 Two views of the future

green taxing
[Scenarios A and B: further to be worked out]
Day 4 Cross-cutting issues and integration
Peripheral shows and activities (please inform Bert of
Topics: environmental security issues in relation to resther demonstrations, videos, etc. you would like to see
source access and use/ role of institutions and gover to bring):
nance; start to glue pieces together. Speakers should
probably be participants of pre-BG workshop on meet-  Simulation models:

ing and scenarios
population/health models (Bert)

Resources: options and conflicts with regard energy and climate model (IMAGE/TIMER)

to food, water and energy (Bert)
Threshold 21 model (Millennium Institute

Institutions: how effective can and should
governance beManfred Max-Neef?)

Culture: which role for country and religion in
a culturally diverse worldMichael Thomp-
sor?)

Putting the pieces together: another collective
exercise in envisioning a future (partly in the
afternoon)

modeler)

World3 model (Dennis, Tom Fid)
WaterGap model (Bert)

food/land model (?)

artificial life models on social systems

* Movies/videos/books on Science Fiction:

Blade Runner

Cold Lazarus (Dennis Potter)

Earth (David Brin)

Left hand of Darkness & Always Coming
Home (Ursula LeGuin)

Foundation Trilogy (Asimov)

Benjamin (on centrally piped music)

Past visions outlined in Shell scenarios (from
old magazines)
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THE PAST OF THE FUTURE

by Eric Blom

(Dennis Meadowgyleaned this history of past predictions from the Net. Eric Blom is a reporter for Gannett
Communications)

By the year 2000, everyone in the world will haveworking on those concepts.
brown hair.
One 19th-century art critic "absolutely nails televi-
Dirigibles will take people to work and to the cor-sion cold" in an 1893 essay, said David Walter, a Mon-
ner grocery. Picnics on the moon will be commonplaceéana historical researcher. "The guy has no business
Divorce will be unnecessary because unhappy spous#sing that," he said. "He has no right to be correct.”
will be executed.
But the misses have been huge as well.
Today, with the next millennium in sight, we can
chuckle over spectacularly wrong forecasts, such as the Take, for example, this excerpt from an article about
late 19th-century predictions mentioned above. We cdhe future printed in the New Year’s Eve, 1899, edition
marvel at dead-on predictions, including the 1930 foresf the Portland Sunday Telegraph: "The hat will van-
cast of a televised moon landing. We can look aheadi&h, and the hair will improve. The home will be a great
speculate, as one futurist does, that humanity will miscommunal dwelling where all people of the same kin-
handle space alien technology and wipe itself out in th&hip will live under the same roof — children, parents,
year 3001. grandparents, uncles, aunts and cousins."

But the turn of the millennium offers more than a  Other writers of that era predicted the eradication
chance to laugh at the expense of 19th-century foref saloons and property taxes by the 1990s. They said
casters. The predictions that cluster around the yetlrat crime and private property would disappear by the
2000 can teach us about ourselves — our dreams, feaext millennium.
and prejudices — and our ability to see into the future.

Otis Mason, a college professor, told the Philadel-

Everyone from schlock movie producers to Soviephia Times in 1899 that "the entire human race will be
bloc planners has used the millennium to anchor visiorsunette. The blond people were once brunettes and
of the future. "When you wanted to portray the futuréecame as they are through some process of interbreed-
in the year 1930, you used the year 2000," said Samueg."

Moskowitz, a New Jersey scholar who has written 60

books about the history of science fiction. "There were John Ingalls, a Kansas politician, forecast that "it

many stories simply titled “The Year 2000." It was in-will be as common for the citizen to call for his diri-

stantly recognizable as the future." gible balloon as it now is for him to call for his buggy
or his boots."

Welch Everman noticed something unusual the other
day when he was watching "Flying Disk Man from  John Habberton, a New York author, predicted happy
Mars," a 1954 film. The Martian invaders were using anarriages, thanks to the death penalty for "any man or
computer that spit out old-fashioned punch hole cardaizoman who assumes a conjugal position without the
The Martians could fly between planets with ease bytroper physical, mental and financial qualifications."
had never seen a personal computer.

Many of these people were experts in their fields —

"Technology has on one hand outstripped expectaiinisters talking about religion, economists talking
tions and on the other fallen short,” said Everman, @about the economy and police talking about crime. But
University of Maine professor and author of the newhey were mostly talking off the cuff. Forecasting has
book, Cult Science Fiction Films "It's interesting to  gotten far more sophisticated since then, using com-
me to see the hits and the misses." puter models and statistical trends to predict the future.

Still, even professional futurists using modern analyti-

Moon landings were foreseen decades before thewl techniques — such as those people who predict
took place (with memorable first words such as "ltrends for corporations and government bodies — miss
works!"). Kidney dialysis machines, tanks, atomic enthe mark a large percentage of the time. There are just
ergy, birth-control pills and genetic engineering all weréoo many variables and unforeseen circumstances to
predicted long before scientists and engineers startéatecast the future accurately.



page 13

For example, analysts made 34 forecasts for the rddhited Nations University.
of the century in the February 1967 editionrbe Fu-
turist magazine. They predicted 23 events accurately As people moved from farms to factories and de-
— giving some leeway on what is considered accuratesloped religious beliefs that posited free will rather
— for a 68 percent success rate, according to a recehain predestination, they felt free to speculate about
analysis of the forecasts by the magazine. These futwther things, Glenn said. "The majority of human his-
ists predicted a manned lunar landing by 1970, but al$ory was that gods controlled our lives, so why think
assured us that we would see manned planetary larabout the future?" he said. Now people can talk about
ings by 1980. their place in the universe and how they want to live in
the future.
Often, forecasts are both a little right and a little
wrong. Raymond Gallum, a science fiction writer, pre-  Visions of the future, whether lighthearted or deadly
dicted in 1931 the creation of atomic energy. He alsgerious, tell us far more about the world in which the
said it would not happen for a million years. forecasters live than about the lives their grandchildren
will lead. Sure, George Jetson went to work in a car-
Overall, science fiction writers have been too contoon space saucer and had a robot maid. But "Jane, his
servative about the pace of change, Moskowitz saidife" stayed home just like most American women of
"We are living a much better life than we dreamed of ithe early 1960s. She pushed so many buttons to cook
the 1930s," he said. "We’re all driving around in autothe family dinner and to launder their clothes that her
mobiles. People all have three televisions in their housedex finger grew red and sore.
If you had written a story about modern life (60 years
ago), it would have been seen as fantastic and unbe- "Popular culture (such as science fiction) generally
lievable." is about decisions we’ve already made," said Everman,
the University of Maine professor. "If it didn’t say what
Ancient people had their oracles, astrologers, share want it to say, we wouldn'’t like it."
mans, soothsayers, prophets and philosophers. Modern
societies have consultants, futurists, science fiction au- A series of 74 essays written in 1893 by prominent
thors, fortune tellers and film makers. The ancierAmericans was supposed to describe the world in 1993.
Greeks talked about a sea spout carrying ocean-goihgstead, it serves as a wonderful picture window into
vessels to the moon. Chinese philosophers in the 1itie mood of 19th-century America. Thomas Dixon Jr.,
century B.C. saw comets as harbingers of doom. Fa-prominent New York minister, predicted that laws
turists now talk about how computer chips could b&ould be simplified by 1993 and that the number of
implanted in our brains to help us think better. Sciendawyers would be reduced by two-thirds.
fiction writers speculate about what life would be like
if people could escape reality into computer-generated, W.A. Peffer, a Kansas politician, forecast in an ar-
virtual worlds. ticle titled "Men Will Grow Wiser, Better and Purer"
that we'd be working no more than five hours a day.
The most basic reason for speculation — old andunius Henri Browne, a journalist of the day, forecast
new — is that it can be fun. There are no right or wrontipat crime and criminals would be rare in our time. And
answers, at least not any that will be determined befotiee postmaster of the United States said stamps would
the forecaster’s death. Nobody really thought that Veeost one penny in 1993, down from the 1893 level of 2
nus was populated by lightly dressed showgirls, as Zs&nts per letter.
Zsa Gabor’s 1958 film, "Queen of Outer Space," sug-
gests. Then again, nobody could really prove differ- These predictions — part of a series of newspaper
ently in 1958. articles written in conjunction with the Chicago World’s
Fair — reflected the optimistic spirit of late 19th-cen-
"The initial boom in magazine science fiction startedury America, said Walter, the Montana researcher who
in the 1930s and it was an object of hope,” Moskowitzompiled the essays for his 1992 bobdgay Then.
said, referring to the Depression years. "The present
was so dismal that we rode on dreams of the future."  Writers in the syndicated series predicted a cure for
cancer and a life expectancy of 150 years by 1993. More
Other people speculated about the future so theccurately, they forecast development of the West, the
could influence its direction, by sacrificing a goat orise of Florida as a tourist state and central air condition-
writing legislation. In ancient times, people speculatethg. These authors also talked a lot about the future of
mostly about natural phenomena such as weather aralroads, zeppelins and telegraphs. Nobody wrote a word
the gods, along with their impact on the agrariamabout jet airliners, automobiles or microprocessors.
economy, said Jerome Glenn, a Washington futurist and
director of the Millennium Project for Tokyo-based '"They were taking a bit of what they knew and ex-
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trapolated it to what they wanted to have happen,” Walter In the 1970s, after the Arab oil embargo, America
said. saw a spate of movies ("Soylent Green," "Day of the
Animals"™) and booksThe Population Bonbabout

In the same way, modern writers, film makers anénvironmental disaster and scarce resources.
futurists reflect the times in which they live. The 1950s,
a period of mechanization and fast-rising living stan- The 1980s focus was on crime and social decay, with
dards, saw a lot of speculation about the leisure sociefiyms such as "Escape From New York" and "The Blade
No one would have to work by the turn of the centurjRunner." The 1990s have been dominated by comput-
unless they wanted to. Robots would mix martinis ars, with books and movies such as "The Net" and "Mis-
the end of the day. "It was the beginning of plastics arglon: Impossible.”
the artificial world,"” said Bishop, the Texas professor.

In the 1990s, a dark vision prevails with lots of talk

But the '50s also was a period of nuclear terror, reabout how computers will dehumanize people, how
flected in that generation’s movies. Giant ants ("Themjhultinational corporations will control the world and
1954) and huge bald men ("The Amazing Colossdlow crime will spin out of control. The old horror theme
Man," 1957) were created by radiation poisoning. = — aliens attack Earth — has been resurrected in "Inde-

pendence Day," the wildly popular film.

Things had changed by the 1960s. With the Apollo
space program in high gear, the focus now was on colo- But James Emerson, an Ohio historian of science
nizing Mars and mining asteroids. Television show§ction, argues that even dark images of the future rep-
like "Star Trek" hit the air and children played withresent a form of optimism. "There’s a whole sense of
Major Matt Mason, a flexible plastic doll in a white hope there," he said. "By writing about the future, you
space sulit. have hope there is a future to begin with."
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FOUR APPROACHES TO THE FUTURE
by Russell Ackoff

(Russell Ackoff is one of the original practitioners of systems theory as applied to management and planning.
following is excerpted from his 1974 boRBkdesigning the Future: A Systems Approach to Societal Problems
(Wiley-Interscience). As far as we know, the four approaches to the future outlined here were invented comple
independently from Michael Thompson’s four types in cultural theory — though Balaton Group members w
immediately see the connection.)

There are many managers and administrators witbat all important decisions be made “at the top.” The
still do not believe in planning. Attitudes toward plan+oute to the top is designed like an obstacle course. This
ning vary a great deal but they can be grouped into fokeeps most recommendations for change from ever get-
general types: inactive, reactive, preactive, and interating there. Those that do are likely to take long enough
tive. These attitudes are mixed in varying proportion® make them irrelevant by the time they reach their
in each individual and organization, and the mixture magtestination; if not, they are sent back down for modifi-
change from time to time or from situation to situationcation or evaluation. The organization behaves like a
A wide variety of attitudes toward the future may besponge, and is about as active.
found in any one organization at any one time. Never-
theless, one of these attitudes usually dominates the oth- Wherever possible, words are used in place of ac-
ers in both individuals and organizations. In a sens&pn. Inactivists are prolific producers of policy state-
these four attitudes are like primary colors; they can bments, white papers, strategy documents, position pa-
mixed in many different ways to provide a wide rang@ers, reports, memoranda. Another prevalent means of
of secondary attitudes, and these change under differehieving inactivity consists of setting up committees,
ent “lighting” conditions. Despite the variety of mix- councils, study groups, task forces at the drop of an is-
tures, the pure forms are easily recognizable. sue. The responsibilities of such groups are left vague,

so they can spend most of their time arguing about their

After | have described the “pure” attitudes in whafunctions and having jurisdictional disputes. When a
is obviously a biased way, | nevertheless argue that uoemmittee manages to generate a recommendation,
der different conditions each may be best. Thereforéhose who were not represented in the group can object
as will also be apparent, my bias derives from whattb their lack of representation and form another group.
believe our current condition is. This process can go on indefinitely.

Inactivism On those rare occasions when an inactive organiza-
tion does take action, it is certain to be understaffed and
Inactivists are satisfied with the way things are andnderfinanced.
the way they are going. Hence they believe that any
intervention in the course of events is unlikely to im-  Feasibility is the principle criterion used by
prove them and is very likely to make them worseinactivists. Ends are fitted to means, rather than the
Inactivists take a do-nothing posture; they try to “sideonverse. Inactivists tend to want what they can get,
with the tide” without “rocking the boat.” They seekrather than try to get what they want. Inactivists have a
stability and survival. They are “satisficers.” greater fear of doing something that does not have to be
done (errors of commission) than of not doing some-
Inactivists believe that most apparent social anthing that should be done (errors of omission).
environmental changes are either illusory, superficial,
or temporary. They typically see those who cry “cri- The only organizations that can survive inactive
sis!” as panic mongers and prophets of doom. Inactivistsanagement are those that are protected by their envi-
recall the pervasiveness of such cries throughout hissnments by subsidies that assure their survival inde-
tory and point to the evasiveness of the dooms for@endently of what they accomplish. The most conspicu-
seen. Because they have survived all previous crisesis examples are universities, government agencies, and
inactivists argue, there is no reason to believe they camdblicly protected monopolies, such as utility compa-
not continue to do so. nies.

Inactive organizations require a great deal of activ- Needless to say, inactivists have no need to look
ity to keep changes from being made. They acconmto the future. They do not even need to solve prob-
plish nothing in a variety of ways. First, they requirdems.
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Reactivism PLAN THE FUTURE.

Reactivists prefer a previous state to the one they Preactive planning is based more on logic, science,
are in. They believe things are going from bad to worsand experimentation than on common sense, intuition,
Hence they not only resist change; they try to unmakand judgement. Preactivists tend to credit science and
previous changes and return to where they once wertachnology for most of the progress we have enjoyed.

They seek to solve problems more through research and

Reactivists are moved more by their hates than ljevelopment than by individual or institutional change.
their loves. Their orientation is remedial, notThey are hardware, rather than software, oriented; thing,
aspirational; they try to avoid the undesirable rather thamather than people, oriented. When they must deal with
attain the desirable. Their reaction to most proposegmeople, they prefer to deal with them collectively rather
change is: “We tried it and it didn’t work.” than individually, because they believe collective be-

havior is more predictable.

Because technological change is so conspicuous and
because the past has always had less technology thanPreactive decision makers think of the system to be
the present, technology is often the reactivists’ maimanaged in terms of the resources over which it has
scapegoat for whatever ills they perceive. In dealindirect control. They are preoccupied with allocation of
with problems, they rely on common sense, intuitionresources within the system. They do not try to influ-
and judgement based on long experience. The longemce other systems or the environment; they see the
the experience the better. For this reason they plaeavironment as constraining rather than enabling. Hence
high value on seniority, immobility, and age. they are competitive rather than cooperative with other

systems.

Reactivists dislike complexity and try to avoid deal-
ing with it. They reduce complex messes to simple prob- Preactivists seek change WITHIN the system, not
lems that have simple solutions — solutions that arehange OF the system or of its environment. They are
“tried and true.” They are panacea-prone problem solveformers, not revolutionaries. They seek neither to ride
ers, not planners looking into the future. They try tovith the tide nor to turn it backward, but to ride in front
recreate the past by undoing the mess they believe tbiit and get to where it is going before it does. That
planning of others has wrought. way they can take advantage of new opportunities be-

fore others get to them.

Unlike inactivists, reactivists do not ride with the
tide; they try to swim against the tide back to a familiamteractivism
shore. Itis not surprising that once-successful but now-
declining institutions, organizations, and cultures are Interactivists are not willing to settle for the current

particularly susceptible to this point of view. state or to return to the past or to get to the future ahead
of everyone else. They want to design a desirable fu-
Preactivism ture and invent ways of bringing it about. They believe

we are capable of controlling a significant part of the
Preactivists are not willing to settle for things aduture. They try to PREVENT, not merely prepare for,

they are or were. They believe that the future will béhreats and to CREATE, not merely exploit, opportuni-
better than the present or the past, how much better dies.
pending on how well they get ready for it. Thus they
attempt to predict and prepare. They want more than Preactivists, according to interactivists, spend too
survival — they want to grow, excel, become bettemuch time trying to forecast the future. The future, they
bigger, more affluent, more powerful, more many thingsargue, depends more on what we do between now and
They don’t want to satisfice; they want to optimize. then than it does on what has happened up to now. The

major obstacle between us and the future is we ourselves.

Preactivists are not only concerned about doing

something wrong (errors of commission) but also about Interactivists are not interested in simple survival
not doing something right (errors of omission). So thegr growth. They seek self-development, self-realiza-
are as occupied with potential opportunities as they aten, self-control; an increased ability to design their
with actual and potential threats. They attempt to dealvn destinies. They are not satisficers, not optimizers,
with problems before they become serious and, if pobut idealizers. They plan to do better in the future than
sible, before they arise. They are preoccupied with for¢he best that presently appears to be possible. They pur-
casts, projections, and every other way of obtainingue ideals that can never be attained, but can be con-
glimpses into the future. They believe the future isinuously approached. To them the formulation of ide-
essentially uncontrollable, but they can control its efals and visions are not empty exercises in utopianism,
fects on them. They plan FOR the future; they do nditut necessary steps in setting the direction for develop-
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ment. They accept ideals not as absolute, but as rethat are apparently similar. Scientists seek the general;
tive, which require continuous reformulation in light ofhumanists seek the unique. To deal effectively with a
what we learn from approaching them. problem, one must be able to do both.

Interactivists try to design the systems they control Interactivists are radicals; they try to change the
to increase their ability to learn and adapt. They mairieundations as well as the superstructure of society, in-
tain that experience alone is too slow and too ambigstitutions, and organizations. They desire not to resist,
ous. They attempt to replace experience by experimende with, nor ride ahead of the tide; they try to redirect
tation wherever possible. They see every decision #s
an experiment. No aspect of a system is precluded from
change. Interactivists are willing to modify a system’s Despite the obvious bias in my characterization of
structure, function, organization and personnel, as wehese four postures, there are circumstances in which
as its allocation and use of resources. Interactivists agach is most appropriate. If the internal and external
also willing to induce cooperative changes in surrounddynamics of a system (the tide) are taking it where one
ing systems. They consider the world, not merely thewants to go and are doing so quickly enough, inactivism
neighborhood, to be their arena. is appropriate. If the direction of change is right but the

movement is too slow, preactivism is appropriate. |If

Interactivists consider technology to be neither goothe change is taking one where one does not want to go
nor bad in itself, but to have a potential for either, deand one prefers to stay where one is or was, reactivism
pending on how people use it. They view behavior and appropriate. If one is not willing to settle for the past,
technology as interrelated aspects of sociotechnical sygre present, or the future that appears likely,
tems. To them science is the search for similaritigateractivism is appropriate. My bias for interactivism
among things that are apparently different, and the hderives from my belief that our society can be much
manities are the search for differences among thingsproved and that it is not tending toward improvement.

Our active intervention is therefore required.
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CLIMATE: MAKING SENSE AND MAKING MONEY

by Amory Lovins

(Amory Lovins is one of the world’s most active creators of alternative and sustainable scenarios for the futu
especially energy scenarios. Here are excerpts from one of his latest papers, written just before the Kyoto cor
ence. The paper contains not only much of Amory’s vision for a sustainable energy future, but a devastat
critique of the economic models that foresee that future as wildly expensive. We have shortened the article slig
and taken out the voluminous references and footnotes. For the original , contact Rocky Mountain Institute, or
its Website www.rmi.org) )

On 19 May 1997, the chief executive of British Pepractice, shows that the technological breakthroughs
troleum said: “[T]here is now an effective consensuSamuelson seeks have already happened. The earth’s
among the world’s leading scientists and serious aradimate can be protectewt at a cost but at profit —
well informed people outside the scientific communityjust as many industries are already turning the costs of
that there is a discernible human influence on the clenvironmental compliance into the profits from pollu-
mate, and a link between the concentration of carbdion prevention.
dioxide and the increase in temperature.” He contin-
ued: “[W]e must now focus on what can and what should Consider a few examples. Southwire is the top in-
be done, not because we can be certain climate chardgpendent U.S. maker of rod, wire, and cable, a very
is happening, but because the possibility can’t be iggnergy-intensive business. During 1981-87, the firm cut
nored.” Obviously what should be done is to start lowis electricity use per pound of product by 40%, gas by
ering the rate of burning fossil fuels—the source of 84%0%—then kept on saving even more energy and money,
of America’s and most of the world’s energy. still within two-year paybacks. The resulting savings

created nearly all the company'’s profits in a tough pe-

The prospect of having to reduce carbon emissiongd when competitors were going under. The two en-
has aroused dismay, foreboding, and resistance amagigeers responsible may have saved four thousand jobs
many in the business community who fear it would hurat ten plants in six states. The lead engineer, Jim
profits and growth. Robert J. Samuelson asserted @larkson, says the technologies were all simple and
NewsweeKIt would be political suicide to do anything available; their effective use took only “an act of man-
serious about [climate]....So shrewd politicians aragement will and design mentality, consistently ap-
learning to dance around the dilemma.” plied.”

The dilemma arises because almost everyowee In 1981, Dow Chemical’s 2,400-worker Louisiana
sumesthat protecting the climate will be costly. In division started prospecting for overlooked savings.
Samuelson’s widely held view, saving a ton of carboingineer Ken Nelson set up a shop-floor-level contest
emissions would happen only under a roughly $100 tafgr energy-saving ideas. Proposals had to offer at least
and, he warns, even such a burdensome tax might ol§% annual return on investment. The first year’s 27
cut 2010 emissions back to 1990 levels. Thus “Withprojects averaged 173% ROI. Startled at this unexpected
out a breakthrough in alternative energy—nuclear, sdounty, though expecting it to peter out quickly, Nelson
lar, something—no one knows how to lower emissionpersevered. The next year, 32 projects averaged 340%
adequately without crushing the world economy.” ROIl. Twelve years and almost 900 implemented

projects later, the workers had averaged (in the 575

Samuelson, like so many businesspeople, believesojects subjected &x postiudit) 202% predicted and
climate protection is costly because the best-known ec®04% audited ROI. In the later years, the returns and
nomic computer models say it is. Few people realizé¢he savings were both gettibggger, because the engi-
however, that those models find carbon abatement t@ers were learning faster than they were exhausting
be costlybecause that's what they assunighis as- the “negawatt” resource. In only one year did returns
sumption masquerading as a fact has been so wideliyp into double digits (97% annual ROI). By 1993, the
repeated as the input and hence the output of supp@giole suite of projects was paying Dow’s shareholders
edly authoritative models that it's often deemed infal$110 million every year.
lible.

DuPont expects to save the equivalent of 18 million

It's not. Not only daothereconomic models derive tons of CQ by 2000 through simple measures that will
the opposite answer from different assumptions, but aiso save $31 million each year. Roche Vitamins (Belve-
enormous body of overlooked empiricism, includingdere, NJ) has profitably cut its steam use per unit of
government-sponsored studies and worldwide businepsoduction by more than half in five years. Anew chiller
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and related improvements at a Kraft ice-cream plamiconomy. They’re like a model, popular in the Reagan-
saved 33% of its electricity and 2,500 tons of @O Bush years, that trumpeted the notion that meeting the
year; productivity rose 10% and the plant turned from @oronto carbon-reduction goals woutdstthe U.S.
money-loser into one of the most competitive. A proabout $200 billion a year. Yet the empirical evidence
cess innovation at Blandin Paper Company (Grand Rapf what energy efficiency actually costs showed that
ids, MN) saved each year 37,000 tons of, @ more reducing fossil fuel use that much wouslavethe U.S.
than $1.8 million. The first two years of billion-dollar about $200 billion a year compared with buying and

carpetmaker Interface Corporation’s efficiency effortdurning that fuel.

have saved “a stunning $25 million..., with another $50

million expected the next two years.” Greenville Tube Critics of climate protection often cast doubt on the
Corporation’s demonstration of new drivesystems urelaborate computer models that simulate the physical
der DOE’s Motor Challenge program boosted produgrocesses of the earth’s climate. Ironically, those physi-
tivity 15% and energy efficiency 30%, reduced scrapal models, which now closely fit the historic climate
15%, and saved $77,000 a year with a five-month pagata, are far more detailed and realistic than the climate-
back. And Southern Company’s 1984—94 improvementconomicsnodels used to claim that climate protection
in the thermal efficiency of its fossil-fueled power plantss too costly. Ignoring real-world conditions leaves most

saved 400,000 cumulative tons of Sidd 35 million
tons of CQ, plus an annual $108 million.

Over half of the threat to climate disappears if en-
ergy is used in a way that saves money. In gengsal,
far cheaper to save fuel than to burn iAnother one-
fourth or so of the threat can be abated by adopting farm-
ing and forestry practices that take carbon out of the air
and put it back in the soil and plants. Soil-conserving
and -building practices are generally at least as profit-
able as soil-depleting, chemical-dependent methods,
making the climate protection they provide at least an
economic breakeven. The rest of the threat vanishes if
crFcs are replaced with the new substitutes that are re-
quired by global treaty in order to protect the strato-
spheric ozone layer on which all life depends. Thanks
to industrial innovation, these substitutes now work the
same or better and typically cost about the same or less.

So if the “cost” of protecting the climate ranges from
strongly negative to roughly zero or irrelevant, what
are we waiting for?

Assuming the conclusion

All economists know that real markets are far from
theoretical perfection. But most climate/economy mod-
els assume that almost all profitable energy savings must
already have been bought—as if a perfect market did
exist. On this basis, the modelers suppose, buying sig-
nificantly bigger savings will be worthwhile only at
higher energy prices. They then use big computer mod-
els to calculate how high an energy tax is needed (based
on historic elasticities), how much that will depress the
economy, and hence what the “cost” of protecting the
climate must be.

Those models have driven policy for the past two
decades. Ever more elaborate models continue to be
built on the same old assumption—that saving energy
isn’t profitable at present prices and hence will require
higher prices that will burden firms and the national

of the climate-economics models riddled with flaws.
For example,

- Most economic models are very sensitive to

how fast, if at all, energy efficiency is as-
sumed to improve by itself at present prices:
one model, for instance, found that as this
rate was increased from 0.5 to 1.5% per year
(it actually averaged.54%per year during
1973-95, the calculated cost of cutting
carbon emissions to 20% below 1990 levels
fell from $1 trillion nearly to zero.

- Few of the models take any explicit account

of efficiency technologies, and those that do
(like the government studies that show ways
to save 20-25% of the carbon at negative
cost, with much further potential at low cost)
are very conservative for many reasons,
including their use of outmoded, costly,
incremental, component-based technologies
rather than reflecting the modern whole-
system approach that can often tunnel
through the cost barrier and achieve bigger
savings at lower costs.

. The economic models don't let technologies

improve as price incentives increase, even
though rising prices are well known to spur
innovation.

. The economic models all forget that renew-

able sources get cheaper when produced in
higher volumes, as they’ve been doing for
decades—Ileading Royal Dutch/Shell Group
Planning to consider it plausible that over the
next half-century, renewables could grow to
supply more than half the world’s energy.

- Most models quietly assume that carbon-tax

or -permit-auction revenues are simply
rebated (which lowers GDP) instead of being
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used to displace the distorting taxes that beginning stages. There’s so much waste. There’s so
discourage savings, work, or investment much more to get, it's unbelievable. And somehow or
(which would raise GDP). other people think all these things are finite.” Practitio-
ners often find that the more that the industry-pervad-
- The relatively few models that allow interna-  ing waste is corrected, the more new opportunities
tional trading of emissions and reductions emerge to save evenore resources, even faster and
assume thatll countries have essentially cheaper—especially electricity, which is the costliest

perfect market economies—even those, like  and most climate-affecting form of energy.
the former USSR and China, that don’t have
economies at all, but only giant machines for Pumping is the biggest use of electric motors. Lead-
eating resources. ing American carpetmaker Interface was recently build-
ing a factory in Shanghai. One of its processes required
A lucid guide to 162 predictions by the 16 top cli-14 pumps. The top Western specialist firm sized them
mate/economy models found that seven underlying at total 95 horsepower. But a fresh look by Interface/
sumptions explained 80% of the differences in their redolland’s engineer Jan Schilham, applying methods
sults. Does a model assume there’s any “backstoparned from Singapore efficiency expert Eng Lock Lee
energy source, such as renewables or nuclear, that @ant the design’s pumping power to only 7 hp—a 92%
be widely adopted if fossil-fuel prices get high enough®@r 12-fold energy saving. It alseducedthe system’s
Does it assume the economy responds efficiently to pricapital cost, and made it more compact, easier to build
signals and can make significant substitutions betweemd maintain, and more reliable and controllable.
fuels and between products? Can different countries
trade their savings opportunities? Are revenues recycled These astonishing results required two changes in
efficiently? Does the model count the value of avoiddesign. First, Schilham chose big pipes and small pumps
ing climate change (perhaps a relatively minor termnstead of small pipes and big pumps: friction falls as
but enough, with efficient revenue recycling, to improvenearly the fifth power of pipe diameter. Second, he laid
economic welfare)? Does it count the benefit of abatut the pipes first, then installed the equipment, not the
ing associated forms of conventional air pollution as eeverse: the pipes are therefore short and straight, with
free byproduct of burning less fossil fuel—benefits largéar less friction, requiring still smaller and cheaper
enough to offset 30—100% or more of the assumed cqaimps, motors, inverters, and electricals. The straighter
of carbon abatement? For (say) a 60% carbon redympes also allowed him to add more insulation, saving
tion in 2020 these seven assumptions can predetermir® kilowatts of heat loss with a two-month payback.
whether the model shows by then a 7% decrease or a
5% increase in GDP That noted economists should  Schilham marveled at how he and his colleagues
find such wildly divergent results underscores not onlgould have overlooked such simple opportunities for
their lack of unanimity on whether climate protectiondecades. His redesign required, as inventor Edwin Land
is disastrous or beneficial for the economy, but also thased to say, not so much having a new idea as stopping
the difference is due to divergent model structures andhving an old idea. Engineering commonly uses a rule-
assumptions. of-thumb that balances the extra capital cost of fatter
pipe only against the savegeratingcost of reduced
In sum, most economic models—especially the expumping energy. Schilham’s new design instead opti-
treme ones publicized by fossil-fuel companies’ intenmized for lifecycle savings in pumping enepiyscapi-
sive ad campaign—calculate large costs because thiy cost—of not just the pipes but tiveole systemThe
assume rigid, constrained, and unintelligent responsegtra cost of the slightly bigger pipes was smaller than
to economic signals. The few models that show ecthe cost reduction for the dramatically smaller pumps
nomic benefitfrom protecting climate merely assumeand drivesystems.
that people and firms behave with the ordinary sagacity
and flexibility that market mechanisms offer—and can  Such opportunities exist in more than just pumps and
therefore adopt new techniques that can save far m@ipes. Major energy savings are available in valves, ducts,
energy, at far lower cost, at far greater speed, than mastmpers, fans, motors, wires, heat exchangers, insula-
theorists can imagine. tion, and most of the other design elements, in most of
the technical systems that use energy, in most applica-
Energy savings: big, cheap, and getting more so  tions, in all sectors. Virtually all energy uses are designed
using rules-of-thumb that are wrong by about three- to
If the builders of climate-economic models had evetenfold. Substituting economically rational design would
run an energy-saving business, they’d know that thierefore save much of the energy used by industry, while
potential for energy savings, cost-effective at presemtducingcapital costs. Many of those savings can be
prices, is both real and vast. GE Chairman Jack Welghmofitably retrofitted into existing plants, either immedi-
said of American industry, “Our productivity is at theately or as part of routine renovations and expansions.
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Among hundreds of examples, similar rethinking  Again, the key is not so much adopting new tech-

of building design has lately yielded:

- houses that are comfortable with no heating
or cooling equipment in climates ranging
from —47F in the Colorado Rockies to
+115°F in central California, yet cost less to
build than houses with normal equipment;

- air-conditioning savings ranging from 90%
in a new Bangkok house, at no extra cost to
97% in a cost-effective California office
retrofit design,

. total energy savings from over 50% to nearly
90% in cost-effective U.S. house and small-
office retrofits, and

- a retrofit design to save 75% of the energy in
a typical 20-year-old Chicago curtainwall
office tower, providing far greater comfort
and a simple payback of -5 to frbnths

nologies, though they’re important, as using proper reci-
pes for combining the best available technologies in the
optimal manner, sequence, and proportions. Some of
the recipes are embarrassingly obvious. Light-colored
roofs and pavement, plus shade trees and revegetation
to help bounce solar heat away, could cool Los Angeles
by about 6 Fand cut the city’s cooling loads by about
20% and its population-weighted smog by about 12%,
saving $0.5 billion per yeatAn urban tree keeps about
nine times as much carbon out of the air as the same
tree planted in a forest where it won't also save air-
conditioning energy by keeping people and buildings
cooled and shadedsuch effects multiply: traditional
passive cooling methods formerly provided summer
comfort even in steamy Bangkok, and can do so again
if superefficient cars and buildings are gradually intro-
duced so the waste heat from cars’ engines and air con-
ditioners stops making the city so hd@angkok will

still be hot, but comfort can be achieved more cheaply
using much less energy.

Examples abound in every kind of business:

A particularly effective retrofit strategy is to coor-
dinate the installation of energy efficiency measures with
renovations that are needed anyhow, such as replacing
aging glazings and mechanical systems. New
superwindows can insulate fourfold better and let in six
times as much daylight but a tenth less unwanted heat.
That can trigger further savings, notably in lighting, that
can cut air-conditioning needs fourfold. Then the me-
chanical system can be replaced with a redesigned ver-
sion four times as efficient, yet four times smaller, hence
cheaper than renovating the old one. That saves about
enough money to pay for the extra costs of the
superwindows and other improvements. The retrofit
saving three-fourths of the energy then costs essentially

the same as the routine renovation that saves nothing; -

the money is simply spent in a different way that also
reduces operating costs by $1.10 per square foot per
year.

Careful scrutiny of actual market prices for equip-
ment reveals that even at the component level, many
technical devices—motors, valves, pumps, rooftop chill-
ers, etc.—show no correlation whatever between effi-
ciency and price. A 100-hp American motor, for ex-
ample, can be cheaper at 95.8% efficiency than an oth-
erwise identical 91.7%-efficient mod@ut if you don't
know that—if you assume, as economic theory predicts,
that more efficient models always cost more—then you
probably won’t shop for it. That can be costly. If the
motor runs continuously, each one-percentage-point
gain adds about $50 per horsepower to the bottom line,
so not choosing the most efficient 100-hp motor can
reduce present-valued profits by $20,000. Many facto-
ries have hundreds of such motors, which are less effi-
cient than even mediocre new models.

- Properly choosing office equipment and

commercial and household appliances has
saved over two-thirds of their energy use
with the same or better service and compa-
rable or lower cost.

. Skilled retrofits have saved 70-90% of office

and retail lighting energy, yet the light
quality is more attractive and the occupants
can see better. In many cases, the better
lighting equipment more than pays for itself
by costing less to maintain.

Motors use three-fourths of industrial elec-
tricity, three-fifths of all electricity, and more
primary energy than highway vehicles. This
use is highly concentrated: about half of all
motor electricity is used in the million
largest motors, three-fourths in the three
million largest. Since big motors use their
own capital cost’s worth of electricity every
few weeks switching to more efficient
motors can pay back quickly. A comprehen-
sive retrofit of the whole motor system
typically saves about half its energy and pays
back in around 16 months. This requires
integrating up to 35 kinds of improvements
to the motors, controls, electrical supply, and
drivetrains. However, the first seven of
those improvements yield 28 more kinds of
savings at no additional cost, making the
resulting energy saving twice as big as
conventional retrofits’, yet one-fifth as costly
per KW-h saved.
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- The chemical industry saved nearly half its
energy per unit of product during 1973-90
by plugging steam leaks, installing insula-
tion, and recovering lost hedtlow it's
discovered that better catalysts and matching
heat to the required temperature can often
save 70% or so of what's left, yet pay back
within two years.Next-generation industrial
plant design, now moving from the chemical
industry into semiconductors, is uncovering
50-75% savings with lower capital cost,
faster construction, and better performance.

Many of these examples illustrate a new design con-

dispose of them. Product longevity, mini-
mum-materials design and manufacturing,
recovery of any scrap not designed out,
repair, reuse, remanufacturing, and recycling
together present a menu of business opportu-
nities that also save energy, pollution, min-
ing, and landfilling. Japan cut its materials
intensity by 40% just during 1973-84; but

far more is yet to come. Americans throw
away enough aluminum to rebuild the
country’s commercial aircraft fleet every
three months, even though recycling alumi-
num takes 95% less energy than making it
from scratch. Smart manufacturers take their

cept: whole-system engineering can often make it
cheaper to save a large than a small fraction of energy
use. Integrating the design of an entire package of mea-
sures so they do multiple duty (such as saving on both
energyandequipment costs), or piggybacking on reno-
vations being done anyway for other reasons, or both,
can enable designers to “tunnel through the cost bar-
rier.” Good engineers think this is fun. Most economic
theorists assume it's impossible.

products back for profitable

remanufacturing, as IBM does with comput-
ers in Japan and Xerox does with photocopi-
ers worldwide. Interface, the world’s top
carpet-tile maker, reckons to cut its materials
flow by about tenfold, ultimately by a hun-
dredfold, by leasing floor-covering services
instead of selling carpet, and by

Moreover, the cornucopia of efficiency opportuni-

ties keeps expanding far into the future:

- America’s power stations turn fuel into one-
third electricity and two-thirds waste heat,
thereby throwing away heat equivalent to the
total energy use of Japan. But the American
firm Trigen uses the waste heat from small,
off-the-shelf gas turbines to run industrial
processes. Such “cogeneration,” common in
Europe, increases system efficiency by about
2.8-fold, harnessing 90-91% of the fuel's
energy content, and hence provides very
cheap electricity (0.5-2¢/kwWh). Fully adopt-
ing this one innovation would profitably
reduce America’s total C@missions by
about 23%.

- Selling waste heat from industrial processes,
in turn, to other users within affordable
distances could cost-effectively save up to
about 30% of U.S. and 45% of Japanese
industrial energy.

. Still largely unexploited are new kinds of
heat exchangers and motors, membrane
separators and smart materials, sensors and
controls, rapid prototyping and ultraprecision
fabrication, and radically more frugal pro-
cesses using enzymes, bacteria, and biologi-
cal design principles.

. Saving materials also saves the energy
needed to produce, process, transport, and

remanufacturing old carpet.

- Innovative new approaches also seem poised

to solve the most intractable part of the
climate problem—road vehicleslltralight,
ultralow-drag, hybrid-electric “hypercars”
with 70-90% fuel savings, superior safety,
comfort, and performance and competitive
costs have attracted about $2.5 billion of
private investment by 25-plus firms world-
wide, half of them new market entrants. GM
has announced it's developing cars with half
the weight, half the drag, and hybrid drive
(hypercars in all but name). Ford just began
road-testing 40%-lighter 6-passenger cars
(including two kinds with hybrid drive).
Toyota is mass-marketing in Japan a hybrid-
electric Corolla-class car with doubled
efficiency, tenfold lower emissions, and a
reported $17,700 pricetag. Daimler-Benz
has pledged to be making 100,000 fuel-cell
cars a year by 2005. Chrysler just unveiled
an experimental molded-polymer-composite
“China car” with half the weight of a Neon
but more room, 15% lower cost, 80% lower
investment, 86% lower factory space, and 60
mpg. With such instances of progress being
announcedimagine what's going on behind
closed doors. Ultimately hypercars will
save, probably at a substantial profit, as
much oil worldwide asprecnow sells.

- Many energy savings reduce climatic threats

from more gases than just C@dvanced
refrigerators can save over 90% of standard
refrigerators’ energy, and thus avoid burning



enough coal to fill the refrigerator every
year, but their vacuum insulation and he-
lium-engine coolers also eliminate climate-
and ozone-disruptingrcs from insulation

and refrigerant. Landfill and coal-mine gas
recovery turns heat-trapping methane emis-
sions into a valuable fuel while making
electricity that displaces coal-burning.
Recycling paper (the average person in a rich
country uses as much wood for paper as the
average person in a poor country uses for
fuel) saves it from turning cellulose carbon
into landfill methane, and also saves fossil-
fueled manufacturing and transportation.
Superefficient cars simultaneously reduce at
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- reduce the private internal cost of electrical
services by nearly $1 billion per year.

If this is possible in a country that’s full of energy-
intensive heavy industry, cold, cloudy, very far north,
and among the most energy-efficient in the world to
start with, then countries not so handicapped must have
important opportunities too. Sure enough, a year later,
a study for the Indian state of Karnataka found that even
a limited menu—several simple efficiency improve-
ments, small hydro, cogeneration from sugarcane waste,
biogas, a small amount of natural gas, and solar water
heaters—would achieve far greater and earlier devel-
opment progress than the fossil-fueled plan of the state
utility, with two-fifths less electricity, two-thirds lower

least eight classes of heat-trapping gases. cost, and 95% less fossil-fuel CO'hese two analyses
spanned essentially the full global range of energy in-
tensity and efficiency, technology, climate, wealth, in-
come distribution disparities, and social conditions. Yet

Whole countries, especially heavily industrializedthey both found that efficiency plus renewables yielded
ones, can achieve big energy savings, and alternatigehighly profitable carbon-reducing investment pack-
supplies, just by adding up individual ones. Duringge.

1979-86, in the wake of the second oil shock, America
got nearly five times as much new energy from savings The Karnataka study exposes the twin canards that
as from all net expansions of supply, and 14% mordimate is the North’s problem and that reducing the
energy from sun, wind, water, and wood but 10% lesSouth’s carbon emissions would inequitably cripple
from oil, gas, coal, and uranium. By 1986, @@is- development. Precisely because energy waste hobbles
sions were one-third lower than they would have beezconomic progress, some governments in the South and
at 1973 efficiency levels. The average new car burndgast have been quietly cutting subsidies to energy-in-
half the fuel of 1973 models (4% of that gain came frontensive industries and to fossil fuels themselves. Re-
making cars smaller, 96% from designing them smartéormers are also opening up the energy sector to greater
and emitted almost a ton less carbon per year. Annuadmpetition, innovation, and efficiency. Such policies
energy bills fell by ~$150 billion. Annual oil-and-gashave achieved better overall economic efficieany,
savings grew to become three-fifths as largerass as a free byproduct, much lower carbon emissions. Such
capacity. In those seven years, GDP rose 19% but ezountries are saving carbon about twice as fast@s
ergy use shrank 6%. No problem. countries have committed to do, and they’re probably
saving more carbon in absolute terms tbaecp coun-

All that effort in the '80s only scratched the sur-tries actually will do, while boosting their own economic
face. In 1989, the Swedish State Power Boargrowth. In short, they’re saving energy feconomic
(Vattenfall) published a thorough and conservative teclieasons and reaping the incidental environmental ben-
nical study of Sweden’s further potential to save elefits. Among the strongest economic advantages is that
tricity and heat (which Sweden often cogenerates). Thmiilding, for example, superwindow and efficient-lamp
team found that fully using mid-1980s technologie$actories instead of power stations and transmission lines
could save half of Sweden’s electricity, at an averagequires a thousandfold less capitalich demand-side
cost 78% lower than making more. That plus switchinvestments also pay back their cost about ten times as
ing to less carbon-intensive fuels and relying most ofast for reinvestment, thus liberating for other develop-
the least carbon-intensive power stations could enahteent needs the one-fourth of global development capi-
Sweden simultaneously to tal now consumed by the power sector.

From the firm to the nation

- achieve the forecast 548bp growth during
1987-2010,

China has three times the energy intensity of Japan,
which itself has surprisingly big efficiency opportuni-
ties still untapped. But China is improving rapidly.
Spurred by energy shortages that idle an estimated 25—
30% of its manufacturing capacity, China now gets a
quarter of its total primary energy from renewables and
over an eighth of its electricity from cogeneration. It's
converting all large industrial boilers to cogeneration.
It's cut its coal subsidies from 37% to 29% (1984-95)

. complete the voter-mandated phaseout of the
nuclear half of the nation’s power supply,

- reduce the utilities’ carbon releases by one-
third, and
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and its oil subsidies from 55% to 2% (1990-95). ThesBime to dump the myths

and other policy initiatives reduced the 1980-90 growth

in China’s carbon emissions by 40%, nearly all through With this understanding of how modern technolo-
better technologie®low, encouraged by internal ratesgies and creatively used markets can profitably protect
of return on recent manufacturing energy efficiencyhe climateandthe economy, we can see the aridity and
projects all exceeding 12% and usually exceeding 20%relevance of the myths underlying the conventional

China is tackling a further savings potential which thelimate debate:

World Bank last year estimated would reach in 2020 a
level greater than China’s entire 1990 energy consump-
tion. In steelmaking alone, best practice could reduce
China’s typical 1990 energy per ton by 64% promptly
and 82% ultimatelyAnd there is a huge potential for
profitable Chinese supply-side substitutions, ultimately
including the displacement of coal by an East Asian
natural-gas grid comparable to today’s pan-European
one.Combined-cycle gas-fired power stations emit only
about one-fourth as much C@er kWh as do coal-fired
stations, are faster and cheaper to build, and free up
coal-hauling rail capacity. They can also be easily sited
at industrial complexes so their waste heat can be re-
used, boosting their efficiency from nearly 60% to about
90%.

Studies for the governments of Canada and Austra-
liaconfirmed that ~20% C{&uts would be highly prof-
itable. In Australia, for example, a 36% energy and
19% CQ reduction from projected 2005 levels would
save $6.5 billion (Australian) of private costs per year
by 2005, because each $5 invested in efficiency would
save $15 worth of fuel purchasasd 1 ton of CQ. A
new U.S. study similarly found that saving 26% of car-
bon emissions and 15% of primary energy by 2010
would also save 13% of national energy costs—$85
billion a year, or $205 per ton of avoided carbon emis-

sions, or $530 per household per year—and create nearly -

800,000 net jobs. Investments in more efficient energy-
using devices to 2010 would average $29 billion a year,
but direct monetary savings would average $48 billion
ayear, excluding any value of stabler climate and cleaner
air.

America, and the world, have barely begun to cap-
ture the energy efficiency that's available and worth
buying. Modern cars, after a century of devoted engi-
neering refinement, use only 1% of their fuel energy to
move the driver. An ordinary light-bulb converts only
3% of the power-plant fuel into light. The entire U.S.
economy is only about 2% energy-efficient compared
with what the laws of physics permit. National materi-
als efficiency is even worse: only about 1% of all mobi-
lized materials are actually put into and remain in the
average product six weeks after its sale. Thus despite
impressive achievements so far, America still wastes
upwards of $300 billion a year worth of energy: more
than the entire military budget, far more than the fed-
eral budget deficit, and enough to increase personal
wealth by more than $1,000 per American per year. That
waste begs to be turned into profits.

. It's about climate scienceNo; it doesn't

matter what the climate science says, or even
whether it's right, because we ought to be
purchasing energy efficiency anyway just to
save money.

- It's about decision-making under uncertainty.

The uncertainty doesn’t matter, because the
robust economic benefits depend only on
private internal costs and benefits, not on
any imputed environmental values or risks.

. It's about carbon taxesNo; they may be

helpful and appropriate, especially as part of
a general tax shift from people to resource
depletion and from production to consump-
tion, but present prices are ample to elicit all
the energy savings we need—if we just get
serious about vaulting the barriers that
inhibit people from using energy in a way
that saves money.

. It's about command-and-controlVrong; it's

about helping markets to work properly—
and then letting them do their job.

It's about who should bear the costé/hat
costs? The interesting question is who
should get therofits. That’s a good thing to
compete about in the marketplace, but it
shouldn’t require difficult negotiationsThe
“polluter pays principle”—eecp doctrine

since 1974—remains valid, but this time the
polluter can profit.

- It's about sharing sacrifices for the common

good. On the contrary, it's about helping
individuals, firms, and nations to behave in
their economic self-interest.

- It's about “cutting back,” shifting to a

lifestyle of privation and discomfertas the
Chairman of Chrysler Corporation recently
put it, “dimming the lights, turning off the air
conditioning, sacrificing some of our indus-
trial competitiveness and curtailing eco-
nomic growth.” No; it's about living even
better with less cost, by using smarter tech-
nologies that yield the same or better service.
The showers will be as hot and tingly as



now, the beer as cold, the rooms as well-lit,
the homes as cozy in winter and as cool in
summer, the cars as peppy, safe, and com-
fortable; but we’ll have substituted brains for
therms and design for dollars.

- It's about keeping the poor dowRQuite the
opposite; if equitably provided as the corner-
stone of the development process, both
abroad and at home, energy efficiency could
be a special boost for those most burdened
with the least efficient buildings and equip-
ment, and least able to afford such waste.
Even if the price of fossil fuels did rise,

that’s not very regressive, because poor
people spend more of their income directly
on energy but less indirectly (embodied in
goods and services). Any disproportionate
harm to the poor could be corrected by
straightforward adjustments elsewhere in the
tax or welfare systemd$Equity issues do

merit careful attention, but they’re no reason
to keep on subsidizing energy for the rich.

- It's about consuming too much in the North
and not enough in the Soutfhat’s a real
issue, and we in the North should start
thinking about what we want, how much is
enough, how to meet nonmaterial needs by
nonmaterial means, what will make us better
human beings, and the difference between a
good life and what scripture calls “vanity.”
But the resource-efficiency revolution can
buy much time by sustaining or enhancing
Northernand greatly improving Southern
living standards while dramatically reducing
the use of energy and materials.
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kets in other contexts seem to have the least faith in
their efficacy for saving fossil fuels? Let’s recall what
happened the last time this gloom-and-doom attitude
overcame those people’s better instincts. Just before
Congress approved in 1990 the cap-and-trade system
for reducing sulfur dioxide emissions, environmental-
ists predicted that reductions would cost about $350 a
ton, or ultimately (said the optimists) perhaps $250.
Government economic models predicted $500-750; the
higher figure was the most widely cited. Industry mod-
els upped the ante to about $1,000-1,500. In fact, the
sulfur-allowance market opened in 1992 at about $250
aton; in 1995, it cleared at $130 a ton; in 1996, at $66.
Moreover, national sulfur emissions have fallen 37% in
just the past decade—and 38% faster than the Clean
Air Act envisaged, because of simple incentives to re-
ward early achievers. Much the same thing is happen-
ing with CFCs.

The genius of private enterprise and advanced tech-
nologies found a way billions of dollars cheaper than
command-and-control regulation. It would do so again
if we competed to save the most carbon in the cheapest
ways. In fact, an environmental double bonus for busi-
ness would emerge: we’d automatically and profitably
meet most of the stringent new ozone and fine-particle
standards too, via the same reduced combustion that
helps the climate and cuts our energy bills; and we could
easily use similar incentives for doing so early.

In the past half-century, global carbon emissions
have quadrupled. But in the next half-century, the cli-
mate problem could become as faded a memory as the
energy crises of the '70s are now—because it's not an
inevitable result of normal economic activity, but an
artifact of energizing that activity in irrationally ineffi-
cient ways.

Protecting the climate for fun and profit Let’'s vault the barriers, use energy in a way that
saves money, and put enterprise where it belongs: in

A bizarre irony lurks beneath the climate debatethe vanguard of sound solutions. Climatic change is a
Why do the same people who favor competitive maiproblem we can't afford, don’t need—and can avoid at

a resounding profit.
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WAYS TO INTERVENE IN A SYSTEM (IN INCREASING ORDER OF EFFECTIVENESS)

by Dana Meadows

(A shorter version of the following essay appeared in the Fall 1997 is¥vleadé Earth This is the full text. The
idea emerged, as so many wild ideas do, at a Balaton workshop, the post-Balaton meeting on globalization hel
Csopak in September 1996.)

Folks who do systems analysis have a great belief Which means that the world’s leaders are correctly
in “leverage points.” These are places within a comfixated on economic growth as the answer to virtually
plex system (a corporation, an economy, a living bodgll problems, but they’re pushing with all their might in
a city, an ecosystem) where a small shift in one thinthe wrong direction.
can produce big changes in everything.

Another of Forrester’s classic examples came from

This idea is not unique to systems analysis — it'his urban dynamics study, published in 1969, which
embedded in legend. The silver bullet, the trimtab, th@emonstrated that subsidized low-income housing is a
miracle cure, the secret passage, magic password, sinigieerage point. The less of it there is, the better off the
hero who turns the tide of history. The nearly effortlessity is — even the low-income folks in the city. This
way to cut through or leap over huge obstacles. We notodel came out at a time when national policy dictated
only want to believe that there are leverage points, weassive public investment in low-income housing
want to know where they are and how to get our hangisojects. Another exercise in pushing the right lever-
on them. Leverage points are points of power. age point the wrong way. Forrester was derided. Now

in city after city those projects are being torn down.

The systems analysis community has much lore
about leverage points. Those of us who were trained Counterintuitive. That's Forrester’s word. Lever-
by Jay Forrester at MIT have absorbed one of his favasge points are not found by intuition. Or if they are, we
ite stories. People know intuitively where leveragentuitively use them backward, systematically worsen-
points are, he says. “Time after time I've done an analyag whatever problem we are trying to solve.
sis of a company, and I've figured out a leverage point
— in inventory policy, or in the relationship between The systems analysts | know have come up with no
sales force and productive force, or in personnel policguick or easy formulas for finding leverage points. We
Then I've gone to the company and discovered thaisually discover them through serious study and mod-
there’s already considerable attention to that poineling. Give us a few months or years. But we know
Everyone is trying hard to push it IN THE WRONGfrom bitter experience that, because of
DIRECTION!” counterintuitiveness, when we do discover the system’s

leverage points, hardly anybody will believe us.

The classic example of such backward intuition was
my own introduction to systems analysis, the world \ery frustrating, especially for those of us who yearn
model. Asked by the Club of Rome to show how majonot just to understand complex systems, but to make
global problems — poverty and hunger, environmentahe world work better.
destruction, resource depletion, urban deterioration,
unemployment — are related and how they might be So one day | was sitting in a meeting about how to
solved, Forrester made a computer model and came ooake the world work better. Well, actually it was a
with a clear leverage poifdtGrowth. Not only popula- meeting about how the new global trade regime, NAFTA
tion growth, but economic growth. Growth has costand GATT and the World Trade Organization, is likely
as well as benefits. We typically don’t count the cost® make the world work worse. The more | listened,
— among which are poverty and hunger, environmerthe more | began to simmer inside. “This is a HUGE
tal destruction, etc. — the whole list of problems weNEW SYSTEM people are inventing!” | said to my-
are trying to solve with growth! What happens whemself. “They haven't the SLIGHTEST IDEA how this
we reach the point where further growth actually costsomplex structure will behave,” myself said back to me.
more than its benefits? At that point growth becomé$t’'s almost certainly an example of cranking the sys-
UNECONOMIC, and the more we get, the worse oftem in the wrong direction — it's aimed at growth,
we are! It's almost certain that many kinds of growttgrowth at any price!! And the control measures we are
in many parts of the world have reached that point. talking about to combat or control it — small param-

eter adjustments, weak negative feedback loops — are
PUNY!II”



Suddenly, without quite knowing what was happen-
ing, | got up, marched to the flip chart, tossed over to a
clean page, and wrote:

PLACES TO INTERVENE IN ASYSTEM
(in increasing order of effectiveness)

9. Constants, parameters, numbers (subsidies,
taxes, standards).

8. Regulating negative feedback loops.
7. Driving positive feedback loops.

6. Material flows and nodes of material inter-
section.

5. Information flows.

4. The rules of the system (incentives, punish-
ments, constraints).

3. The distribution of power over the rules of
the system.

2. The goals of the system.
1. The mindset or paradigm out of which the
system — its goals, power structure, rules,
its culture — arises.
Everyone in the meeting blinked in surprise, includ-
ing me. “That’s brilliant!” someone breathed. “Huh?”
said someone else.

| realized that | had a lot of explaining to do.

| also had a lot of thinking to do. As with most of 2.

the stuff that come to me in boil-over mode, this list
was not exactly tightly reasoned. As | began to share it
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Here, in the light of a cooler dawn, is a revised list:

PLACES TO INTERVENE IN A SYSTEM

(in increasing order of effectiveness)

12.Constants, parameters, numbers (such as

subsidies, taxes, standards).

11.The sizes of buffers and other stabilizing

stocks, relative to their flows.

10.The structure of material stocks and flows

»

3.

with others, questions and comments came back that

caused me to rethink, add and delete items, change the.

order, add caveats.

(such as transport networks, population age
structures).

The lengths of delays, relative to the rate of
system change.

The strength of negative feedback loops,
relative to the impacts they are trying to
correct against.

. The gain around driving positive feedback

loops.

The structure of information flows (who
does and does not have access to informa-
tion).

The rules of the system (such as incentives,
punishments, constraints).

The power to add, change, evolve, or self-
organize system structure.

The goals of the system.

The mindset or paradigm out of which the
system — its goals, structure, rules, delays,
parameters — arises.

The power to transcend paradigms.

To explain parameters, stocks, delays, flows, feed-

In a minute I'll go through the list | ended up with,back, and so forth, | need to start with a basic diagram.

explain the jargon, give examples and exceptions. The
reason for this introduction is to place the list in a con-
text of humility and to leave room for evolution. What
bubbled up that day was distilled from decades of rig-
orous analysis of many different kinds of systems done
by many smart people. But complex systems are, well,
complex. It's dangerous to generalize about them. What
you are about to read is a work in progress. It's not a
recipe for finding leverage points. Rather it's an invita-
tion to think more broadly about system change.

—SZ—>| SYSTEM
STATE

Decision,
Policy, \
Action I Goal
R / N
N o Lz

)
~ — — Discrepancy&
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The “state of the system” is whatever standing stock Very simple so far. Now let’s take into account that
is of importance — amount of water behind the damyou have two taps, a hot and a cold, and that you're also
amount of harvestable wood in the forest, number @fdjusting for another system state — temperature. Sup-
people in the population, amount of money in the banlpose the hot inflow is connected to a boiler way down
whatever. System states are usually physical stocks,the basement, four floors below, so it doesn’t respond
but they could be nonmaterial ones as well — self-comquickly. And you’re making faces at yourself in the
fidence, degree of trust in public officials, perceivednirror and not paying close attention to the water level.
safety of a neighborhood. And, of course, the inflow pipe is connected to a reser-

voir somewhere, which is connected to the whole plan-

There are usually inflows that increase the stock aretary hydrological cycle. The system begins to get com-
outflows that decrease it. Deposits increase the monpiex, and realistic, and interesting.
in the bank; withdrawals decrease it. River inflow and
rain raise the water behind the dam; evaporation and Mentally change the bathtub into your checking
discharge through the spillway lower it. Births andaccount. Write checks, make deposits, add a faucet that
immigrations increase the population, deaths and enkeeps dribbling in a little interest and a special drain
grations reduce it. Political corruption decreases trughat sucks your balance even drier if it ever goes dry.
in public officials; experience of a well-functioning Attach your account to a thousand others and let the
government increases it. bank create loans as a function of your combined and

fluctuating deposits, link a thousand of those banks into

Insofar as this part of the system consists of physa federal reserve system — and you begin to see how
cal stocks and flows — and they are the bedrock of arggmple stocks and flows, plumbed together, make up
system — it obeys laws of conservation and accumulaystems way too complex to figure out.
tion. You can understand its dynamics readily, if you
can understand a bathtub with some water in it (the state That's why leverage points are not intuitive. And
of the system) and an inflowing faucet and outflowinghat’'s enough systems theory to proceed to the list.
drain. If the inflow rate is higher than the outflow rate,
the stock gradually rises. If the outflow rate is highel2. Constants, parameters, numbers (subsidies,
than the inflow, the stock gradually goes down. Theaxes, standards).
sluggish response of the water level to what could be
sudden twists in the input and output valves is typical “Parameters” in systems jargon means the numbers
— it takes time for flows to accumulate, just as it takethat determine how much of a discrepancy turns which
time for water to fill up or drain out of the tub. faucet how fast. Maybe the faucet turns hard, so it takes

awhile to get the water flowing or to turn it off. Maybe

The rest of the diagram is the information that causeke drain is blocked and can allow only a small flow, no
the flows to change, which then cause the stock tmatter how open it is. Maybe the faucet can deliver
change. If you're about to take a bath, you have a de4th the force of a fire hose. These considerations are a
sired water level in mind. You plug the drain, turn ommatter of numbers, some of which are physically locked
the faucet and watch until the water rises to your ch@s and unchangeable, but most of which are popular
sen level (until the discrepancy between the desired aimdervention points.
the actual state of the system is zero). Then you turn
the water off. Consider the national debt. It's a negative bathtub,

a money hole. The rate at which it sinks is called the

If you start to get in the bath and discover that you'vannual deficit. Tax income makes it rise, government
underestimated your volume and are about to produegpenditures make it fall. Congress and the president
an overflow, you can open the drain for awhile, untispend most of their time arguing about the many, many
the water goes down to your desired level. parameters that open and close tax faucets and spend-

Ing drains. Since those faucets and drains are connected

Those are two negative feedback loops, or corredis the pockets of the voters, these are politically charged
ing loops, one controlling the inflow, one controllingparameters. But, despite all the fireworks, and no mat-
the outflow, either or both of which you can use to bringer which party is in charge, the money hole has been
the water level to your goal. Notice that the goal andinking for years now. Little if any change in the basic
the feedback connections are not visible in the systefaehavior of the system, just change in the rate at which
If you were an extraterrestrial trying to figure out whyit does its thing.
the tub fills and empties, it would take awhile to figure
out that there’s an invisible goal and a discrepancy- To adjustthe dirtiness of the air we breathe, the gov-
measuring process going on in the head of the creatuwmment sets parameters called ambient air quality stan-
manipulating the faucets. But if you watched longlards. To assure some standing stock of forest (or some
enough, you could figure that out. flow of money to logging companies) it sets allowed
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annual cuts. Corporations adjust parameters such as Here’s a story a friend sent me to makes that foint:
wage rates and product prices, with an eye on the level
in their profit bathtub — the bottom line. When | became a landlord, | spent a lot of time and
energy trying to figure out what would be a “fair”
The amount of land we set aside for conservatioment to charge.
The minimum wage. How much we spend on AIDS
research or Stealth bombers. The service charge thegied to consider all the variables, including the
bank extracts from your account. All these are paramelative incomes of my tenants, my own income and
eters, adjustments to faucets. So, by the way, is firirash flow needs, which expenses were for upkeep and
people and getting new ones, including politicianswhich were capital expenses, the equity versus the
Putting different hands on the faucets may change tlheterest portion of the mortgage payments, how much
rate at which the faucets turn, but if they’re the sameay labor on the house was worth, etc.
old faucets, plumbed into the same old system, turned
according to the same old information and goals andyot absolutely nowhere. Finally | went to someone
rules, the system isn’t going to change much. Electingho specializes in giving money advice. She said:
Bill Clinton was definitely different from electing “You're acting as though there is a fine line at which
George Bush, but not all that different, given that everthe rent is fair, and at any point above that point the
president is plugged into the same political system. tenant is being screwed and at any point below that
you are being screwed. In fact there is a large grey
Parameters are dead last on my list of powerful irarea in which both you and the tenant are getting a
terventions. Probably 90, no 95, no 99 percent of ogood, or at least a fair, deal. Stop worrying about
attention goes to parameters, but there’s not a lot of laumbers and get on with your life.”
verage in them.
11. The sizes of buffers and other stabilizing
Not that parameters aren’t important — they can batocks, relative to their flows.
especially in the short term and to the individual who's
standing directly in the flow. People care deeply about Consider a huge bathtub with slow in and outflows.
parameters and fight fierce battles over them. But théyow think about a small one with very fast flows. That's
RARELY CHANGE BEHAVIOR. If the system is the difference between a lake and a river. You hear about
chronically stagnant, parameter changes rarely kick-staratastrophic river floods much more often than cata-
it. If it's wildly variable, they don’t usually stabilize it. strophic lake floods, because stocks that are big, rela-
If it's growing out of control, they don't brake it. tive to their flows, are more stable than small ones. In
chemistry and other fields, a big, stabilizing stock is
Whatever cap we put on campaign contributions, known as a buffer.
doesn’t clean up politics. The Feds fiddling with the
interest rate haven’t made business cycles go away. (We The stabilizing power of buffers is why you keep
always forget that during upturns, and are shockedjoney in the bank rather than living from the flow of
shocked by the downturns.) After decades of the striathange through your pocket. It's why stores hold in-
est air pollution standards in the world, Los Angeles awentory instead of calling for new stock just as custom-
is less dirty, but itisn’t clean. Spending more on policers carry the old stock out the door. It's why we need to
doesn’t make crime go away. maintain more than the minimum breeding population
of an endangered species. Soils in the eastern U.S. are
Since I'm about to get into some examples whermore sensitive to acid rain than soils in the west, be-
parameters ARE leverage points, let me stick in a bigause they haven't got big buffers of calcium to neu-
caveat here. Parameters become leverage points whielize acid.
they go into ranges that kick off one of the items higher
on this list. Interest rates, for example, or birth rates, You can often stabilize a system by increasing the
control gains around positive feedback loops. Systewmapacity of a buffet. But if a buffer is too big, the
goals are parameters that can make big differencesystem gets inflexible. It reacts too slowly. And big
Sometimes a system gets onto a chaotic edge, whénaffers of some sorts, such as water reservoirs or in-
the tiniest change in a number can drive it from order teentories, cost a lot to build or maintain. Businesses
what appears to be wild disorder. invented just-in-time inventories, because occasional
vulnerability to fluctuations or screw-ups is cheaper than
These critical numbers are not nearly as commatertain, constant inventory costs — and because small-
as people seem to think they are. Most systems hatevanishing inventories allow more flexible response
evolved or are designed to stay far out of critical pato shifting demand.
rameter ranges. Mostly, the numbers are not worth the
sweat put into them. There’s leverage, sometimes magical, in changing
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the size of buffers. But buffers are usually physical en- Delays in feedback loops are critical determinants
tities, not easy to change. The acid absorption capaafysystem behavior. They are common causes of oscil-
of eastern soils is not a leverage point for alleviating adations. If you're trying to adjust a system state to your
rain damage. The storage capacity of a dam is literajigal, but you only receive delayed information about
cast in concrete. So | haven’t put buffers very high evhat the system state is, you will overshoot and under-
the list of intervention points. shoot. Same if your information is timely, but your re-
sponse isn’t. For example, it takes several years to build
10. The structure of material stocks and flows and an electric power plant, and then that plant lasts, say,
nodes of intersection (such as transport networks, thirty years. Those delays make it impossible to build
population age structures, flow of nitrogen through exactly the right number of plants to supply a rapidly
soil). changing demand. Even with immense effort at fore-
casting, almost every electricity industry in the world
The plumbing structure, the stocks and flows and thexperiences long oscillations between overcapacity and
physical arrangement, can have an enormous effectunilercapacity. A system just can’t respond to short-
how the system operates. When the Hungarian road $gsm changes when it has long-term delays. That's why
tem was laid out so all traffic from one side of the natiammassive central-planning system, such as the Soviet
to the other has to pass through central Budapest, tdaton or General Motors, necessarily functions poorly.
determined a lot about air pollution and commuting de-
lays that are not easily fixed by pollution control devices, Because we know they’re important, we systems
traffic lights, or speed limits. The only way to fix a sysolks see delays wherever we look. The delay between
tem that is laid out wrong is to rebuild it, if you can. the time when a pollutant is dumped on the land and
when it trickles down to the groundwater. The delay
Often you can’t, because physical building is ustretween the birth of a child and the time when that child
ally the slowest and most expensive kind of changeisoready to have a child. The delay between the first
make in a system. Some stock-and-flow structures arecessful test of a new technology and the time when
just plain unchangeable. The baby-boom swell in th®at technology is installed throughout the economy.
U.S. population first caused pressure on the element@ihe time it takes for a price to adjust to a supply-de-
school system, then high schools, then colleges, then jotand imbalance.
and housing, and now we’re looking forward to support-
ing its retirement. Not much we can do about it, because A delay in a feedback process is critical RELATIVE
five-year-olds become six-year-olds, and sixty-four-yealO RATES OF CHANGE (growth, fluctuation, decay)
olds become sixty-five-year-olds predictably aniN THE SYSTEM STATE THAT THE FEEDBACK
unstoppably. The same can be said for the lifetimelddOP IS TRYING TO CONTROL. Delays that are too
destructive CFC molecules in the ozone layer, for tkhort cause overreaction, “chasing your tail,” oscilla-
rate at which contaminants get washed out of aquifetisns amplified by the jumpiness of the response. De-
for the fact that an inefficient car fleet takes 10-20 yedesy/s that are too long cause damped, sustained, or ex-
to turn over. ploding oscillations, depending on how much too long.
At the extreme they cause chaos. Overlong delays in a
Physical structure is crucial in a system, but rarelysgistem with a threshold, a danger point, a range past
leverage point, because changing it is rarely simple. TWkich irreversible damage can occur, cause overshoot
leverage point here is in proper design in the first pla@nd collapse.
After the structure is built, the leverage is in understand-
ing its limitations and bottlenecks and refraining from | would list delay length as a high leverage point,
fluctuations or expansions that strain its capacity.  except for the fact that delays are not often easily change-
able. Things take as long as they take. You can’'t do a
9. The lengths of delays, relative to the rate of lot about the construction time of a major piece of capi-
system changes. tal, or the maturation rate of a child, or the growth rate
of a forest. It's usually easier to slow down the change
Remember that bathtub on the fourth floor I memate, so that inevitable feedback delays won't cause so
tioned, with the water heater in the basement? | actuatiych trouble. That’s why growth rates are higher up
experienced one of those once, in an old hotel in Larn the leverage-point list than delay times.
don. It wasn't even a bathtub, it was a shower — no
buffering capacity. The water temperature took at least And that's why slowing economic growth is a greater
a minute to respond to my faucet twists. Guess what tayerage point in Forrester’s world model than faster
shower was like. technological development or freer market prices. Those
are attempts to speed up the rate of adjustment. But the
Right, oscillations from hot to cold and back to hotyorld’s physical capital plant, its factories and boilers,
punctuated with expletives. the concrete manifestations of its working technologies,
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can only change so fast, even in the face of new pricesctive flows. Sometimes there are leverage points here.
or new ideas — and prices and ideas don’t change in-
stantly either, not through a whole global culture. Take markets, for example, the negative feedback
There’s more leverage in slowing the system down sgystems that are all but worshipped by economists. They
technologies and prices can keep up with it, than theoan indeed be marvels of self-correction, as prices vary
is in wishing the delays away. to moderate supply and demand and keep them in bal-
ance. The more the price — the central piece of infor-
But if there is a delay in your system that can benation signaling both producers and consumers — is
changed, changing it can have big effects. Watch outept clear, unambiguous, timely, and truthful, the more
Be sure you change it in the right direction! (For exsmoothly markets will operate. Prices that reflect full
ample, the great push to reduce information and monegpsts will tell consumers how much they can actually
transfer delays in financial markets is just asking foafford and will reward efficient producers. Companies
wild gyrations) and governments are fatally attracted to the price lever-
age point, all of them determinedly pushing it in the
8. The strength of negative feedback loops, rela-  wrong direction with subsidies, fixes, externalities,
tive to the impacts they are trying to correct taxes, monopolies and other forms of confusion.
against.
These folks are trying to weaken the feedback power
Now we’re beginning to move from the physicalof market signals by twisting information in their favor.
part of the system to the information and control part§;he REAL leverage here is to keep them from doing it.
where more leverage can be found. Hence the necessity of anti-trust laws, truth-in-adver-
tising laws, attempts to internalize costs (such as pollu-
Negative feedback loops are ubiquitous in systemson taxes), the removal of perverse subsidies, and other
Nature evolves them and humans invent them as coways of leveling market playing fields.
trols to keep important system states within safe bounds.
A thermostat loop is the classic example. Its purpose is None of which get far these days, because of the
to keep the system state called “room temperature” fairlyeakening of another set of negative feedback loops
constant at a desired level. Any negative feedback loeg- those of democracy. This great system was invented
needs a goal (the thermostat setting), a monitoring amnal put self-correcting feedback between the people and
signaling device to detect excursions from the goal (th@eir government. The people, informed about what
thermostat), and a response mechanism (the furnace aiair elected representatives do, respond by voting those
or air conditioner, fans, heat pipes, fuel, etc.). representatives in or out of office. The process depends
upon the free, full, unbiased flow of information back
A complex system usually has numerous negativend forth between electorate and leaders. Billions of
feedback loops it can bring into play, so it can self-codollars are spent by leaders to limit and bias that flow.
rect under different conditions and impacts. Some d@sive the people who want to distort market price sig-
those loops may be inactive much of the time — likaals the power to pay off those leaders, get the channels
the emergency cooling system in a nuclear power plargf communication to be self-interested corporate part-
or your ability to sweat or shiver to maintain your bodyners themselves, and none of the necessary negative
temperature — but their presence is critical to the londeedbacks work well. Both market and democracy
term welfare of the system. erode.

One of the big mistakes we make is to strip away The strength of a negative feedback loop is impor-
these “emergency” response mechanisms because thayt RELATIVE TO THE IMPACT IT IS DESIGNED
aren’t often used and they appear to be costly. In tAi@®© CORRECT. If the impact increases in strength, the
short term we see no effect from doing this. In the lonfgedbacks have to be strengthened too. A thermostat
term, we drastically narrow the range of conditions ovesystem may work fine on a cold winter day — but open
which the system can survive. One of the most heaidl the windows and its corrective power will fail. De-
breaking ways we do this is in encroaching on the hahirocracy worked better before the advent of the brain-
tats of endangered species. Another is in encroachimgishing power of centralized mass communications.
on our own time for rest, recreation, socialization, andiraditional controls on fishing were sufficient until ra-
meditation. dar spotting and drift nets and other technologies made

it possible for a few big and heedless actors to wipe out

The “strength” of a negative loop — its ability to the fish. The power of big industry calls for the power
keep its appointed stock at or near its goal — depend$big government to hold it in check; a global economy
on the combination of all its parameters and links —makes necessary a global government, and if it is to
the accuracy and rapidity of monitoring, the quicknessave effective feedback, it must be a real democracy,
and power of response, the directness and size of carhich is probably impossible on that scale. That's one
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of my systems intuitions telling me to beware of thénappen if the positive loop runs its course, the second is
globalization fad. what will happen if there’s an intervention to reduce its
self-multiplying power. Reducing the gain around a
Here are some examples of strengthening negatipesitive loop — slowing the growth — is usually a more
feedback controls to improve a system’s self-correcpowerful leverage point in systems than strengthening

ing abilities: negative loops, and much preferable to letting the posi-
tive loop run.
- preventive medicine, exercise, and good
nutrition to bolster the body’s ability to fight Population and economic growth rates in the world
disease, model are leverage points, because slowing them gives
the many negative loops, through technology and mar-
- integrated pest management to encourage kets and other forms of adaptation, all of which have
natural predators of crop pests, limits and delays, time to function. It's the same as
slowing the car when you're driving too fast, rather than
- the Freedom of Information Act to reduce calling for more responsive brakes or technical advances
government secrecy, in steering.
- monitoring ecosystems well to report on Another example: there are many positive feedback
environmental damage, loops in society that reward the winners of a competi-
tion with the resources to win even bigger next time.
- protection for whistleblowers, Systems folks call them “success to the successful”
loops. Rich people collect interest; poor people pay it.
- impact fees, pollution taxes, and perfor- Rich people pay accountants and lean on politicians to
mance bonds to recapture the externalized reduce their taxes; poor people can't. Rich people give
public costs of private benefits. their kids inheritances and good educations; poor kids
lose out. Anti-poverty programs are weak negative loops
7. The gain around driving positive feedback that try to counter these strong positive ones. It would
loops. be much more effective to weaken the positive loops.

That’s what progressive income tax, inheritance tax, and
A negative feedback loop is self-correcting; a posiuniversal high-quality public education are meant to do.
tive feedback loop is self-reinforcing. The more it(If rich people can buy government and weaken, rather
works, the more it gains power to work some morehan strengthen those measures, the government, in-
The more people catch the flu, the more they infect othetead of balancing “success to the successful” loops,
people. The more babies are born, the more people groecomes just another instrument to reinforce them!)
up to have babies. The more money you have in the
bank, the more interest you earn, the more money you The most interesting behavior that rapidly turning
have in the bank. The more the soil erodes, the lepssitive loops can trigger is chaos. This wild, unpre-
vegetation it can support, the fewer roots and leaves dictable, unreplicable, and yet bounded behavior hap-
soften rain and runoff, the more soil erodes. The momens when a system starts changing much, much faster
high-energy neutrons in the critical mass, the more thdfian its negative loops can react to it. For example, if
knock into nuclei and generate more. you keep raising the capital growth rate in the world
model, eventually you get to a point where one tiny in-
Positive feedback loops are sources of growth, exrease more will shift the economy from exponential
plosion, erosion, and collapse in systems. A system wigrowth to oscillation. Another nudge upward gives the
an unchecked positive loop ultimately will destroy it-oscillation a double beat. And just the tiniest further
self. That's why there are so few of them. Usually audge sends it into chaos.
negative loop will kick in sooner or later. The epidemic
will run out of infectable people — or people will take | don’t expect the world economy to turn chaotic
increasingly strong steps to avoid being infected. Thany time soon (not for that reason, anyway). That be-
death rate will rise to equal the birth rate — or peoplbavior occurs only in unrealistic parameter ranges,
will see the consequences of unchecked populati@guivalent to doubling the size of the economy within a
growth and have fewer babies. The soil will erode awayear. Real-world systems can turn chaotic, however, if
to bedrock, and after a million years the bedrock wilkomething in them can grow or decline very fast. Fast-
crumble into new soil — or people will stop overgraz+eplicating bacteria or insect populations, very infec-
ing, put up checkdams, plant trees, and stop the ereus epidemics, wild speculative bubbles in money
sion. systems, neutron fluxes in the guts of nuclear power
plants. Systems with fast positive loops like these are
In all those examples, the first outcome is what wilhard to control. Control must involve slowing down
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the positive feedbacks. tragedy of the commons, it's not enough to inform all
the users of an aquifer that the groundwater level is drop-
In more ordinary systems, look for leverage pointping. That could initiate a literal race to the bottom. It
around birth rates, interest rates, erosion rates, “succegsuld be more effective to set a water price that rises
to the successful” loops, any place where the more yateeply as the pumping rate begins to exceed the re-
have of something, the more you have the possibility aharge rate.
having more.
Compelling feedback. Suppose taxpayers got to
6. The structure of information flows (who does specify on their return forms what government services
and does not have access to information). their tax payments must be spent on. (Radical democ-
racy!) Suppose any town or company that puts a water
There was this subdivision of identical houses, thatake pipe in a river had to put it immediately DOWN-
story goes, except that for some reason the electric me®&FREAM from its own outflow pipe. Suppose any
in some of the houses was installed in the basement goablic or private official who made the decision to in-
in others it was installed in the front hall, where thesest in a nuclear power plant got the waste from that
residents could see it constantly, going round faster ptant stored on his/her lawn. Suppose (this is an old
slower as they used more or less electricity. With none) the generals who declare war were required to
other change, with identical prices, electricity consumpspend that war in the front lines.
tion was 30 percent lower in the houses where the meter
was in the front hall. There is a systematic tendency on the part of hu-
man beings to avoid accountability for their own deci-
Systems-heads like me love that story because itsons. That's why there are so many missing feedback
an example of a high leverage point in the informatioloops — and why this kind of leverage point is so often
structure of the system. It's not a parameter adjustmemippular with the masses, unpopular with the powers that
not a strengthening or weakening of an existing looge, and effective, if you can get the powers that be to
I's a NEW LOOP, delivering feedback to a place wherg@ermit it to happen (or go around them and make it hap-
it wasn't going before. pen anyway).

A more recent example is the Toxic Release Inverb. The rules of the system (incentives, punish-
tory — the U.S. government’s requirement, instituteagnents, constraints).
in 1986, that every factory releasing hazardous air pol-
lutants report those emissions publicly every year. Sud- The rules of the system define its scope, its bound-
denly every community could find out precisely whataries, its degrees of freedom. Thou shalt not kill. Ev-
was coming out of the smokestacks in town. There wasyone has the right of free speech. Contracts are to be
no law against those emissions, no fines, no determinaenored. The president serves four-year terms and can-
tion of “safe” levels, just information. But by 1990 not serve more than two of them. Nine people on a
emissions dropped 40 percent. They've continued team, you have to touch every base, three strikes and
go down since, not because of police action, but bgou're out. If you get caught robbing a bank, you go to
cause of corporate shame. One chemical company that.
found itself on the Top Ten Polluters list reduced its
emissions by 90 percent, just to “get off that damn list.” Mikhail Gorbachev came to power in the USSR and
opened information flowsg{asnos} and changed the
Missing feedback is one of the most common causesonomic rulesperestroikg. There was a man who,
of system malfunction. Adding or restoring informa-for better or worse, played with high leverage points.
tion can be a powerful intervention, usually much easier
and cheaper than rebuilding physical infrastructure. The Constitutions are the strongest examples of social
tragedy of the commons that is crashing the worldailes. Physical laws such as the second law of thermo-
commercial fisheries occurs because there is no feediynamics are absolute rules, whether we understand
back from the state of the fish population to the decthem or not or like them or not. Laws, punishments,
sion to invest in fishing vessels. (Contrary to economimcentives, and informal social agreements are progres-
opinion, the price of fish doesn’t provide that feedbacksively weaker rules.
As the fish get more scarce and hence more expensive,
it becomes all the more profitable to go out and catch To demonstrate the power of rules, | like to ask my
them. That's a perverse feedback, a positive loop thstudents to imagine different ones for a college. Sup-
leads to collapse.) pose the students graded the teachers, or each other.
Suppose there were no degrees: you come to college
It's important that missing feedback be restored tavhen you want to learn something, and you leave when
the right place and in compelling form. To take anotheyou’ve learned it. Suppose tenure were awarded to pro-
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fessors according to their ability to solve real-worldbgy as literal manna — coming from nowhere, costing
problems, rather than to publish academic papers. Supsthing, increasing the productivity of an economy by
pose a class got graded as a group, instead of as inghme steady percent each year. For centuries people
viduals. have regarded the spectacular variety of nature with the
same awe. Only a divine creator could bring forth such
As we try to imagine restructured rules like that an@ self-organizing creation.
what our behavior would be under them, we come to
understand the power of rules. They are strong lever- Further investigation of self-organizing systems re-
age points. Power over the rules is real power. That®als that the divine creator, if there is one, does not
why lobbyists congregate when Congress writes lawbave to produce super-complex miracles. He, she, or it
and why the Supreme Court, which interprets and dg@ist has to write marvelously clever RULES FOR SELF-
lineates the Constitution — the rules for writing the rule© RGANIZATION. These rules basically govern how,
— has even more power than Congress. If you want where, and what the system can add onto or subtract
understand the deepest malfunctions of systems, plgm itself under what conditions. As hundreds of self-
attention to the rules, and to who has power over themrganizing computer models have demonstrated, com-
plex and delightful patterns can evolve from quite simple
That's the main reason why my systems intuitiorevolutionary algorithms. (That need not mean that real-
was sending off alarm bells as the new world trade sysrorld algorithms are simple, only that they can be.) The
tem was explained to me. Itis a system with rules dgenetic code within the DNA that is the basis of all bio-
signed by corporations for the benefit of corporationdogical evolution contains just four different letters,
Its rules exclude almost any feedback from any oth@ombined into words of three letters each. That pat-
sector of society. Most of its meetings are closed evearn, and the rules for replicating and rearranging it, has
to the press (no information flow, missing feedback). Ibeen constant for something like three billion years,
forces nations into positive loops, competing with eactluring which it has spewed out an unimaginable vari-
other to weaken environmental and social safeguarésy of failed and successful self-evolved creatures.
in order to attract corporate investment. It's a recipe
for unleashing “success to the successful” loops, until Self-organization is basically a matter of an evolu-
they generate enormous accumulations of power atidnary raw material — a highly variable stock of infor-
huge centralized planning systems that will destrognation from which to select possible patterns — and a
themselves, just as the Soviet Union destroyed itselfjeans for experimentation, for selecting and testing new

and for similar systemic reasons. patterns. For biological evolution the raw material is

DNA, one source of variety is spontaneous mutation,
4. The power to add, change, evolve, or self- and the testing mechanism is something like punctu-
organize system structure. ated Darwinian selection. For technology the raw ma-

terial is the body of understanding science has accumu-
The most stunning thing living systems and somkated and stored in libraries and in the brains of its prac-
social systems can do is to change themselves uttetiffoners. The source of variety is human creativity
by creating whole new structures and behaviors. In bigwhatever THAT is) and the selection mechanism can
logical systems that power is called evolution. In hube whatever the market will reward or whatever gov-
man economies it's called technical advance or socialnments and foundations will fund or whatever meets
revolution. In systems lingo it’s called self-organiza-human needs.
tion.
When you understand the power of system self-or-
Self-organization means changing any aspect ofganization, you begin to understand why biologists
system lower on this list — adding completely newworship biodiversity even more than economists wor-
physical structures, such as brains or wings or compughip technology. The wildly varied stock of DNA,
ers — adding new negative or positive loops, or newvolved and accumulated over billions of years, is the
rules. The ability to self-organize is the strongest forrsource of evolutionary potential, just as science librar-
of system resilience. A system that can evolve can sues and labs and universities are the source of techno-
vive almost any change, by changing itself. The hudegical potential. Allowing species to go extinct is a
man immune system has the power to develop new rgystems crime, just as randomly eliminating all copies
sponses to (some kinds of ) insults it has never befooé particular science journals, or particular kinds of sci-
encountered. The human brain can take in new infoentists, would be.
mation and pop out completely new thoughts.
The same could be said of human cultures, of course,
The power of self-organization seems so wondroushich are the store of behavioral repertoires, accumu-
that we tend to regard it as mysterious, miraculousated over not billions, but hundreds of thousands of
manna from heaven. Economists often model technolears. They are a stock out of which social evolution
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can arise. Unfortunately, people appreciate the precioiis, most corporations would say, but that’s just a rule, a
evolutionary potential of cultures even less than theyecessary condition to stay in the game. What is the
understand the preciousness of every genetic variatipoint of the game? To grow, to increase market share,
in the world’s ground squirrels. | guess that’s becauge bring the world (customers, suppliers, regulators)
one aspect of almost every culture is the belief in thmore and more under the control of the corporation, so
utter superiority of that culture. that its operations becomes ever more shielded from
uncertainty. John Kenneth Galbraith recognized that
Insistence on a single culture shuts down learningorporate goal — to engulf everything — long &go.
Cuts back resilience. Blocks social evolution. Any sydit’s the goal of a cancer cell too. Actually it's the goal
tem, biological, economic, or social, that gets so eref every living population — and only a bad one when
crusted that it cannot self-evolve, a system that scoritgsn’t balanced by higher-level negative feedback loops
experimentation and wipes out the raw material of inthat never let an upstart power-loop-driven entity con-
novation, is doomed over the long term on this highlyrol the world. The goal of keeping the market com-
variable planet. petitive has to trump the goal of each corporation to
eliminate its competitors (and brainwash its customers
The intervention point here is obvious, but unpopuand swallow its suppliers), just as in ecosystems, the
lar. Encouraging variability and experimentation andjoal of keeping populations in balance and evolving
diversity means “losing control.” Let a thousand flow-has to trump the goal of each population to reproduce
ers bloom and ANYTHING could happen! Who wantswithout limit.
that?
| said awhile back that changing the players in the
3. The goals of the system. system is a low-level intervention, as long as the play-
ers fit into the same old system. The exception to that
Right there, the diversity-destroying consequencaule is at the top, where a single player can sometimes
of the push for control, that demonstrates why the goakve the power to change the system’s goal. | have
of a system is a leverage point superior to the self-orgaratched in wonder as — only very occasionally — a
nizing ability of a system. If the goal is to bring morenew leader in an organization, from Dartmouth College
and more of the world under the control of one partico Germany, comes in, enunciates a new goal, and
lar central planning system (the empire of Genghiswings hundreds or thousands or millions of perfectly
Khan, the world of Islam, the People’s Republic ofntelligent, rational people off in a new direction.
China, Wal-Mart, whatever), then everything further
down the list, physical stocks and flows, feedback loops, That's what Ronald Reagan did. Not long before
information flows, even self-organizing behavior, willhe came to office, a president could say “Ask not what
be twisted to conform to that goal. government can do for you, ask what you can do for the
government,” and no one even laughed. Reagan said
That's why | can't get into arguments about whetheover and over, the goal is not to get the people to help
genetic engineering is a “good” or a “bad” thing. Likethe government and not to get government to help the
all technologies, it depends upon who is wielding itpeople, but to get government off our backs. One can
with what goal. The only thing one can say is that irgue, and | would, that larger system changes and the
corporations wield it for the purpose of generating marmrise of corporate power over government let him get
ketable products, that is a very different goal, a diffeaway with that. But the thoroughness with which the
ent selection mechanism, a different direction for gepublic discourse in the U.S. and even the world has been
netic evolution than anything the planet has seen so fahanged since Reagan is testimony to the high leverage
of articulating, meaning, repeating, standing up for, in-
As my little single-loop examples have shown, mossisting upon new system goals.
negative feedback loops within systems have their own
goals — to keep the bathwater at the right level, to kegph The mindset or paradigm out of which the
the room temperature comfortable, to keep inventoriesystem — its goals, structure, rules, delays, param-
stocked at sufficient levels, to keep enough water beters — arises.
hind the dam. Those goals are important leverage points
for pieces of systems, and most people realize that. If Another of Jay Forrester’'s famous sayings goes: it
you want the room warmer, you know the thermostatoesn’t matter how the tax law of a country is written.
setting is the place to intervene. But there are largerhere is a shared idea in the minds of the society about
less obvious, higher-leverage goals, those of the entwehat a “fair” distribution of the tax load is. Whatever
system. the rules say, by fair means or foul, by complications,
cheating, exemptions or deductions, by constant snip-
Even people within systems don't often recognizéng at the rules, actual tax payments will push right up
what whole-system goal they are serving. To make pro&gainst the accepted idea of “fairness.”
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The shared ideas in the minds of society, the greahould be lowest on the list, not second-to-highest. But
big unstated assumptions — unstated because unnedégre’s nothing physical or expensive or even slow in
sary to state; everyone already knows them — consthe process of paradigm change. In a single individual
tute that society’s paradigm, or deepest set of beliefscan happen in a millisecond. All it takes is a click in
about how the world works. There is a difference behe mind, a falling of scales from eyes, a new way of
tween nouns and verbs. Money measures somethisgeing. Whole societies are another matter — they re-
real and has real meaning (therefore people who asest challenges to their paradigm harder than they resist
paid less are literally worth less). Growth is goodanything else.

Nature is a stock of resources to be converted to human
purposes. Evolution stopped with the emergence of So how do you change paradigms? Thomas Kuhn,
Homo sapiens One can “own” land. Those are just awho wrote the seminal book about the great paradigm
few of the paradigmatic assumptions of our currerghifts of sciencé,has a lot to say about that. In a nut-
culture, all of which have utterly dumfounded otheishell, you keep pointing at the anomalies and failures
cultures, who thought them not the least bit obvious and the old paradigm, you keep coming yourself, and
in fact quite dangerous. loudly and with assurance from the new one, you insert
people with the new paradigm in places of public vis-

Paradigms are the sources of systems. From theinility and power. You don’t waste time with reaction-
from shared social agreements about the nature of reaties; rather you work with active change agents and
ity, come system goals and information flows, feedwith the vast middle ground of people who are open-
backs, stocks, flows and everything else about systenminded.

No one has ever said that better than Ralph Waldo

Emerson: Systems folks would say you change paradigms by
modeling a system, which takes you outside the system

Every nation and every man instantly and forces you to see it whole. We say that because our
surround themselves with a material own paradigms have been changed that way.
apparatus which exactly corresponds
to ... their state of thought. Observe 1. The power to transcend paradigms.
how every truth and every error, each
a thought of some man’s mind, clothes There is yet one leverage point that is even higher
itself with societies, houses, cities, than changing a paradigm. That is to keep oneself un-
language, ceremonies, newspapers. attached in the arena of paradigms, to stay flexible, to
Observe the ideas of the present day ... realize that NO paradigm is “true,” that every one, in-
see how timber, brick, lime, and stone cluding the one that sweetly shapes your own worldview,
have flown into convenient shape, is a tremendously limited understanding of an immense
obedient to the master idea reigning in and amazing universe that is far beyond human com-
the minds of many persons.... It prehension. It is to “get” at a gut level the paradigm
follows, of course, that the least that there are paradigms, and to see that that itself is a
enlargement of ideas ... would cause paradigm, and to regard that whole realization as
the most striking changes of external devastatingly funny. It is to let go into Not Knowing,
things® into what the Buddhists call enlightenment.

The ancient Egyptians built pyramids because they People who cling to paradigms (which means just
believed in a particular kind of afterlife. We build sky-about all of us) take one look at the spacious possibility
scrapers, because we believe that space in downtolfi@t everything they think is guaranteed to be nonsense
cities is enormously valuable. (Except for blightectnd pedal rapidly in the opposite direction. Surely there
spaces, often near the skyscrapers, which we belielgeno power, no control, no understanding, not even a
are worthless.) Whether it was Copernicus and Keplégason for being, much less acting, in the notion or ex-
showing that the earth is not the center of the universeerience that there is no certainty in any worldview. But,
or Einstein hypothesizing that matter and energy at@ fact, everyone who has managed to entertain that idea,
interchangeable, or Adam Smith postulating that th&r & moment or for a lifetime, has found it to be the
selfish actions of individual players in markets magibasis for radical empowerment. If no paradigm is right,
cally accumulate to the common good, people who hay@u can choose whatever one will help to achieve your
managed to intervene in systems at the level of parurpose. If you have no idea where to get a purpose,

digm have hit a leverage point that totally transform¥ou can listen to the universe (or put in the name of
systems. your favorite deity here) and do his, her, its will, which

Is probably a lot better informed than your will.

You could say paradigms are harder to change than = _ _
anything else about a system, and therefore this item It is in this space of mastery over paradigms that
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people throw off addictions, live in constant joy, bring* J.w. ForresteVorld DynamicsPortland OR, Productivity
down empires, get locked up or burned at the stake Press, 1971

(r:J;CIfled or shot, and have Impacts that last for mlllenEJ.W. ForrestetJrban DynamicsPortland OR, Productivity

Press, 1969.

Back from the sublime to the ridiculous, from en-2 Thanks to David Holmstrom of Santiago, Chile.
lightenment to caveats. There is so much that has to pg | Dennis Meadows's model of di
said to qualify this list. It is tentative and its order is ' > f'j‘” example, see Dennis Viea OW.SS”;° el of commodity
slithery. There are exceptions to every item that c%{'cde “.Ct“at'orl's' D'L'I MeadowBlynamics of Commodity
move it up or down the order of leverage. Having hagoduction CyclesPortand OR, 1970.
the list p(fercolating in my subconscious for years haSJohn Kenneth Galbraitfhe New Industrial Staté967.
not transformed me into a Superwoman. The higher - : :
the leverage point, the more the system will resist ch%n% Ba'ﬁh Waldo Emerson, "War,” (lecture delivered in Boston,
ing it — that's why societies do their utmost to rub ouEIarc ’ 1838)'h Reprinted in Emerso@smplete Worksyol. XI,
truly enlightened beings. oston, Houghton, Mifflin & Co., 1887, p. 177.

"Thomas KuhnThe Structure of Scientific Revolutions,

Magical leverage points are not easily accessibl€hicago, University of Chicago Press, 1962.
even if we know where they are and which direction to
push on them. There are no cheap tickets to mastery.

You have to work hard at it, whether that means rigor-
ously analyzing a system or rigorously casting off your
own paradigms and throwing yourself into the humility
of Not Knowing. In the end, it seems that mastery has
less to do with pushing leverage points than it does with
strategically, profoundly, madly letting go.
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REPORTS FROM PENANG AND LOS ANGELES

by Alan AtKisson
(Excerpts from an email diary)
Penang, Malaysia a press interview, a radio interview and musical perfor-
November 6, 1997 mance, a public talk and concert. Saturday and Sunday

iIs the Sustainable Penang Initiative’s indicator
The haze is not so bad today. The night | arrived,rbundtable, which | am suddenly co-facilitating as well
went out for a quick walk. Within five minutes my eyesas keynoting.
nose and throat were burning. It's the fire in Sumatra
that’s burning my throat. That faint, but noxious smell Khoo Salma Nasution is a Hokkien Chinese, and
is the scent of whole ecosystems on fire. Penang’s resident expert on cultural heritage. Abdur
Razzaq Lubis, her husband, is a Mendailing — a war-
They call it the “haze,” a word that sounds decepror tribe originally from Sumatra, an ethnic minority
tively benign. It's really a kind of smog, and it comedn Malaysia, with a long history of civil war and merce-
from the forests and peat bogs of Sumatra, burned mary adventure — who writes on environment, econom-
make way for agribusiness. At its worst, you can’t seies, and culture. Salma studied at Duke, Lubis was a
more than a kilometer, and the hills disappear. It tengisurnalistin London. English is their principal language,
to clear up on Friday and Saturday; those who set tlas it is for most educated Malaysians, though each was
fires tend to take the weekend off. So it's not just theaised with a different mother tongue. Their beautiful
fire itself that's out of control (though it is; now that theMalaysian accent, with its musical ups and downs and
peat bogs and coal seams have ignited, it will be yeattse frequent use of the Malay ending “-lah”, is rubbing
before they can be put out, if ever). It's the men whoff on me. I'll be sounding Malaysian by the end of the
set the fire who are out of control. week, just as | did when | lived here.

I’'m here to talk about indicators, and ironically, the ~ Salma and Lubis are like Penang in miniature: a
haze has made an indicator famous in Malaysia: thieh, vibrant, mixture of wonderful intelligence, feel-
Air Pollutant Index, or API. Also ironically, the word ing, and diversity. I'm so happy to be here again | can
“api,” in Malay, means fire. barely stand it.

Most Malaysians are concerned not with the envi-
ronmental haze, but the economic one: the curren®jngapore
devaluation and the market crash singed everyon&svember 10, 1997
pocketbooks.

_ Singapore, on the other hand, is so clean and devel-
But | am not letting the haze slow me down. | anpped and friendly | can barely stand it. Singapore is a
happily and nostalgically eating my way through thisort of Disneyfied Malaysia. I’'m only here for one night,

cultural kaleidoscope of a city. I've already had myon my way home, so it's not so bad. It's a stifling sort
nasi lemak (rice cooked in coconut milk, with egg an@f comfort, but it's comfort nonetheless.

dried fish), Hokkien prawn mee (egg noodles and shrimp

in a very spicy broth), and Indian curries. Still to come My work in Penang is done, and it's also — | hope
are roti canai (a kind of fried bread), dosai (Indian pan-_jyst beginning. I've been so busy I've had no chance
cakes), satay (Malay barbecue), and my all-time favoto write. And just as | expected, Malaysia has given me
ite, Penang laksa (a tangy fish stew with big whiteyn entirely fresh perspective on the work | do.” It's un-
noodles). The prices are cheap, the tastes are rich. Diferscored for me the linkage between the music, writ-
ner for two at a fine Indian restaurant was about $4ng, and consulting on sustainability — a combination
mcludmg drinks. The Hokkien mee, bought from aStre_QA/hich made perfect sense here. It's opened new doors,
hawker in a busy market, cost 75 cents — and I'm stiflefreshed my enthusiasm. | wish you could have seen
relishing its memory. and heard the warmth, passion, and extraordinary com-

_ . petence and commitment of the roundtable participants,
| need the calories, because Salma and Lubis, nayg.:

hosts, are keeping me very busy. Today | did a press
conference for the English and Chinese newspapers and — a very busy Indian doctor who, in his spare

gave a talk at the Organic Farming Collective (one of  time and as a volunteer, did a breakthrough
only three organic farms in Malaysia). Tomorrow | do study of lead levels in schoolchildren, an
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issue previously ignored by the government phones, more jellyfish in the ecologically disturbed

but impossible to ignore now that it made waters. Much is also still the same — food stalls,
front-page news (Malaysia still sells leaded crowded markets, hands that touch the heart after they
gas); shake your hand. But what’s most important to me is
what is both still the same, and changing, growing: my
— the vibrant and inspirationAnwar Fazal, love for these people and this culture, and their love for

who has been responsible for starting or co-  this wonderful place.

founding literally dozens of NGOs, ranging

from the Sustainable Transport Action

Network for Asia & the Pacific to the World Los Angeles

Alliance for Breast-Feeding Action (he gets December 1, 1997

people excited about the issue, finds funding,

and throws in committed younger people to Sometimes a night of watching television in a
run them); Travelodge Motel in east Los Angeles will give you a

_ _ new perspective on life.
— the letter circulated and signed by the

group of prominent academics, activists, Let me explain.

business leaders, etc. in attendance, boldly

challenging the government on its recent gag Nighttime on the San Bernadino Freeway. I'm driv-
order (academics are forbidden from speak-  ing toward Joshua Tree National Monument. Sixty-five
ing of the haze, because the government miles per hour, and it feels like a crawl. I've done my
feared the economic consequences if the morning talk on indicators at a large California Foun-

foreign press covered what they had to say);  dation (it went well). I've also just finished a harrow-
ing evening performance at a Santa Monica bookstore

— the commitment of Penang’s state minister " exhausted, feeling outclassed by a local comedy
for Economic Planning to making sustain- songwriter of pyrotechnic talent (Roy Zimmerman,
ability something real, bravely countering watch for him), and deeply disturbed by the “comic”
the strong development lobby; monologues of a rat-face-making misanthrope who pre-

, ) _ ceded me (“Nobody’s happy ... except when they’re

_...and so much more | can't begin to record it. In @lone! Squeak!”). It was the first time in years that |
city where a huge mall gets around zoning and plafractically froze up on stage (“I ... am .....happy ... to ...
ning restrictions by putting a water-slide attraction onyith you ... be ... here ... Really!”), and barely managed
its roof and getting it declared “open space” ... in a counip croak out my three songs, to a crowd with the re-

try that has been known to jail environmental activistgponsiveness of tropical fish. Or so it seemed to me, in
just on general principle ... at a time when even watghy shell-shocked state.

quality data gathering has been privatized, and getting
the data costs literally tens of thousands of dollars ... |'ve always hated L.A., so I'm high-tailing it out of

the odds are stacked against an effort like this: to redgywwn. Tomorrow I have the day to myself, no commit-

fine Penang’s well-being, to promote sustainability, tgnents, and | plan to spend it in the desert. Thinking,
hold decision-makers accountable with a report-card @friting, silent ... a sort of mini-retreat.

comprehensive indicators. But this group has grabbed

on to the task with intensity, joy and humor (everybody’s  But I'm too tired to drive all the way tonight, so |
singing my “GDP Song” now). They are lighting Eull into the Travelodge at Covino, in run-down east
candles at a pace that just might outpace darkness. Othex  get straight into bed, and pop on the TV. This is
projects in other parts of the world would do well toyhy | don't own a TV: because when one is accessible,

take inspiration from them. And I will do whatever || watch it compulsively. It's an addiction acquired in
can to support their success. childhood.

Malaysia has, of course, astonished me with its tech-  The first thing | see is a very naked woman. It turns
nological advances; Penang is where Intel, Hewletgyt that this Travelodge carries the Playboy Channel.
Packard, and a bunch of other companies make mostigh wondering about the Mexican family that checked
their computer chips. It has the third longest bridge ith when | did; what do the parents say to the kids when
the world. It's a sophisticated place, a consumer soghey channel surf past these shapely young women with
ety, an industrial economy with more jobs than peoplg penchant for undressing and sliding down firepoles?
— not a “developing country.” | could write at length
(and I will, elsevv_here) Ina more travelogue vein aboyt Fortunately, there are a couple of good movies on
what's changed in the country since | was last here fif4BO to distract me away. “Edie and Pen” is a funny,
teen years ago — more conservative Islam, more cgllell-acted, richly textured story of two women in Las
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Vegas dealing with their recent divorces, the brokern— meaning, it dispelled the star-dust that America con-
down men they always latch on to, and the improbabjares up around itself and blows out, magician-like, into
coincidences linking their lives. | learned a lot abouthe eyes of the world.
relationships from this movie: basically, women are
superior to men, and men are generally depraved. I mean, how can you ever take American culture
seriously again once you've ridden on the “E.T. Ad-
But the real stunner, the mind-boggler, is “Gumby.venture Ride”? Your “magic bicycle” carries you past
E.T.’s giant-sized “Teacher,” who is dressed in a toga
You remember Gumby! Little green clay fellow, of green leaves and talks like a Hollywood Indian about
who can be bent into any number of shapes, and his pededing ET to come home and “heal our green planet”
Pokey the horse. Well, apparently a bunch of very smaliecause they’re “out of harmony with nature.” Then
very post-modern San Francisco artists got a hold gbu visit ET’s planet itself, and it’s like a bad acid trip
Gumby, and they have made a wonderfully bizarre clay— you know, multi-colored talking mushrooms, with
mation “children’s movie.” It's a kind of pop-culture lots of little ET’s singing a happy little ET song. This
art-bomb. Gumby and his pals have a rock band, ame ride co-opts and renders meaningless (1) the global
they live in a library, and they can enter any book in thenvironmental crisis, (2) Native American and other
library and be in that book’s world — whether it'stribal experience, (3) 1960s psychedelica, and (4) the
“Knights of the Round Table,” “Down on the Farm,” orwhole of science fiction. (How would a bunch of
“Astral Battles” (a knock-off of Star Wars, completepseudo-Indian-eco-ETs dressed in leaves ever make it
with light sabers). They’re being attacked by the evilo Earth in spaceships?)
robots and computers from the book “About Robots and
Computers.” High-jinks and escapades ensue, with The other rides aren’t much better, and they all have
Gumby getting sliced, diced, frozen, splatted, cut neatlyne basic message: Buy Things. When you get off the
in two (by a light saber), yet somehow he always knitdurassic Park boat ride, you are dumped into the Juras-
himself back together. Sometimes he multiplies littlssic Park store. Buy Things. Same with Back to the
Gumbies who all speak in unison. I'm telling you, it'sFuture: after you get slung around in a hydraulic car
weird. Check out the surreal “music video” at the endynched up to images on a huge movie screen, welcome
of the movie, and see if you don’t come away from thito the Time Depot. Buy Things.
film asking some basic philosophical questions about
the awesome power of the media in a consumer soci- And if you are fasting, and attentive, you'll notice
ety, and the roots of personal identity. | mean, who ighis horrible vacancy, a true boredom, on the faces of
Gumby, anyway? Who are you? virtually everyone in the park. Their eyes brighten a bit
at the sight of a “Jurassic Park” Brontosaurus or a
Watching Gumby was almost like doing psychedeli¢Backdraft” fireball, but they are bored and listless on
drugs (or so | presume; | avoid ingesting compound$ie way in, and bored and listless on the way out. It's
designed to make you smell colors or converse witas though their psyches are instantly addicted to the in-
giant mushrooms). So, when | emerged from th&ense experiences offered by the illusion machines, and
Travelodge the next morning, | realized | didn’t need tin between hits, they look like junkies. Dazed, they
drive two more hours to be in the desert. | was alreadBuy Things.
in the desert called Los Angeles. | decided to explore
it, and its mirages, on my terms. Three hours of this and I had taken in my psyche’s fill.

| had planned to spend my day of retreat in fasting, So of course | went to the movies.
till sundown. And this | did. But instead of contem-
plating cactus and eternal horizons and the empty land- Alien Resurrection.
scape of the mind, | went straight to the black hole at
the heart of America’s pop-culture mecca. | went to It was hilarious. Thoroughly stupid. | loved it. All
Universal Studios. I could think of was how ennobling it must have been
to be on one of those soundstages, watching people
This was a kind of spiritual experiment: to putdressed up in alien suits. | watched the movie with a
myself in the mode of “being on retreat,” staying mostlyetachment that carried me far beyond irony, beyond
silent, not eating, being very attentive to the currents idespair, “beyond the beyond” in the Buddhist phrase,
both the outer and inner world — in a theme park based a plane of perspective I'd never quite visited before.
on America’s movie culture.
Yes, the movie was as real as anything else in Los
The words used to describe this experience all bé&ngeles. More real, actually.
gin with “D”: Dizzying. Disturbing. Distressing. Dis-
couraging. Depleting. And very, very disillusioning  Asthe sun set, | wended my way down Santa Monica



page 41

Boulevard, through Hollywood and Beverly Hills, cruis-meditation cushion. Los Angeles simply is/is not. |
ing slowly in my rented car, feeling a great sense afimply am/am not. | parked on Ocean Drive, stood on
equanimity and beatific calm. | no longer hated Loshe beach, pointed my finger at the waxing moon, then
Angeles. How can one hate an illusion? All the emowalked to the big mall at the end of the Santa Monica
tions of the day — despair, dismay, delight, disbeliePromenade. | bought a big spinach salad.

— had left me drained, emptier than two weeks on a
Every bite was a revelation.
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THE 50TH ANNIVERSARY OF THE UNIVERSAL DECLARATION OF HUMAN
RIGHTS

(Fifty years ago, in the aftermath of World War Il, a battered but still idealistic group of United Nations leader:
drafted and pushed into adoption the Universal Declaration of Human Rights. Already in 1948 the chief contr
versy was between the Soviet Union’s emphasis on economic rights, and the United States’s insistence on poli
rights. Eleanor Roosevelt, chairman of the drafting commission solved the controversy by including both.

Many people in the year 1998 will be using the fiftieth anniversary of this historic declaration as an opportunity 1
look back on 50 years of bleak implementation of these principles, and to look forward to the next fifty years ¢
hope to do better. Above all, this will be a good year to remind ourselves of the principles — and to add a few m
on behalf of the rights of other species beside our own. Here is the Declaration as written 50 years ago.)

PREAMBLE

Whereas recognition of the inherent dignity and ofmind, shall strive by teaching and education to promote
the equal and inalienable rights of all members of theespect for these rights and freedoms and by progres-
human family is the foundation of freedom, justice angdive measures, national and international, to secure their
peace in the world, universal and effective recognition and observance, both

among the peoples of Member States themselves and

Whereas disregard and contempt for human rightanong the peoples of territories under their jurisdic-
have resulted in barbarous acts which have outragédn.
the conscience of mankind, and the advent of a world
in which human beings shall enjoy freedom of speechrticle 1
and belief and freedom from fear and want has been All human beings are born free and equal in dignity
proclaimed as the highest aspiration of the commaand rights. They are endowed with reason and con-
people, science and should act towards one another in a spirit

of brotherhood.

Whereas itis essential, if man is not to be compelled
to have recourse, as a last resort, to rebellion agairfsticle 2
tyranny and oppression, that human rights should be Everyone is entitled to all the rights and freedoms
protected by the rule of law, set forth in this Declaration, without distinction of any

kind, such as race, colour, sex, language, religion, po-

Whereas it is essential to promote the developmelitical or other opinion, national or social origin, prop-
of friendly relations between nations, erty, birth or other status.

Whereas the peoples of the United Nations have in Furthermore, no distinction shall be made on the
the Charter reaffirmed their faith in fundamental hubasis of the political, jurisdictional or international sta-
man rights, in the dignity and worth of the human pertus of the country or territory to which a person belongs,
son and in the equal rights of men and women and hawether it be independent, trust, non-self-governing or
determined to promote social progress and better staimder any other limitation of sovereignty.
dards of life in larger freedom,

Article 3

Whereas Member States have pledged themselves Everyone has the right to life, liberty and security
to achieve, in cooperation with the United Nations, thef person.
promotion of universal respect for and observance of
human rights and fundamental freedoms, Article 4

No one shall be held in slavery or servitude; slavery

Whereas a common understanding of these righénd the slave trade shall be prohibited in all their forms.
and freedoms is of the greatest importance for the full
realization of this pledge, Article 5

No one shall be subjected to torture or to cruel, in-

Now, therefore, The General Assembly, ProclaimBuman or degrading treatment or punishment.
this Universal Declaration of Human Rights as a com-
mon standard of achievement for all peoples and aAlrticle 6
nations, to the end that every individual and every or- Everyone has the right to recognition everywhere
gan of society, keeping this Declaration constantly ias a person before the law.
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Article 7 Article 15

All are equal before the law and are entitled with- 1. Everyone has the right to a nationality.
out any discrimination to equal protection of the law.
All are entitled to equal protection against any discrimi- 2. No one shall be arbitrarily deprived of his na-
nation in violation of this Declaration and against anyionality nor denied the right to change his nationality.
incitement to such discrimination.

Article 16

Article 8 1. Men and women of full age, without any limita-

Everyone has the right to an effective remedy byion due to race, nationality or religion, have the right
the competent national tribunals for acts violating théo marry and to found a family. They are entitled to equal
fundamental rights granted him by the constitution orights as to marriage, during marriage and at its disso-
by law. lution.

Article 9 2. Marriage shall be entered into only with the free
No one shall be subjected to arbitrary arrest, deteand full consent of the intending spouses.
tion or exile.
3. The family is the natural and fundamental group
Article 10 unit of society and is entitled to protection by society
Everyone is entitled in full equality to a fair andand the State.
public hearing by an independent and impartial tribu-
nal, in the determination of his rights and obligationg\rticle 17
and of any criminal charge against him. 1. Everyone has the right to own property alone as
well as in association with others.
Article 11
1. Everyone charged with a penal offence has the 2. No one shall be arbitrarily deprived of his property.
right to be presumed innocent until proved guilty ac-
cording to law in a public trial at which he has had alArticle 18
the guarantees necessary for his defence. Everyone has the right to freedom of thought, con-
science and religion; this right includes freedom to
2. No one shall be held guilty of any penal offence&hange his religion or belief, and freedom, either alone
on account of any act or omission which did not constier in community with others and in public or private, to
tute a penal offence, under national or international lawnanifest his religion or belief in teaching, practice,
at the time when it was committed. Nor shall a heaviexworship and observance.
penalty be imposed than the one that was applicable at

the time the penal offence was committed. Article 19
Everyone has the right to freedom of opinion and
Article 12 expression; this right includes freedom to hold opin-

No one shall be subjected to arbitrary interferencens without interference and to seek, receive and im-
with his privacy, family, home or correspondence, nopart information and ideas through any media and re-
to attacks upon his honour and reputation. Everyorgardless of frontiers.
has the right to the protection of the law against such

interference or attacks. Article 20
1. Everyone has the right to freedom of peaceful
Article 13 assembly and association.
1. Everyone has the right to freedom of movement
and residence within the borders of each State. 2. No one may be compelled to belong to an asso-
ciation.
2. Everyone has the right to leave any country, in-
cluding his own, and to return to his country. Article 21
1. Everyone has the right to take part in the govern-
Article 14 ment of his country, directly or through freely chosen

1. Everyone has the right to seek and to enjoy irepresentatives.
other countries asylum from persecution.
2. Everyone has the right to equal access to public
2. This right may not be invoked in the case of prosservice in his country.
ecutions genuinely arising from non-political crimes or
from acts contrary to the purposes and principles of the 3. The will of the people shall be the basis of the
United Nations. authority of government; this will shall be expressed in
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periodic and genuine elections which shall be by uni- 2. Education shall be directed to the full develop-
versal and equal suffrage and shall be held by secraent of the human personality and to the strengthening

vote or by equivalent free voting procedures. of respect for human rights and fundamental freedoms.
It shall promote understanding, tolerance and friend-
Article 22 ship among all nations, racial or religious groups, and

Everyone, as a member of society, has the right shall further the activities of the United Nations for the
social security and is entitled to realization, througimaintenance of peace.
national effort and international co-operation and in
accordance with the organization and resources of each 3. Parents have a prior right to choose the kind of
State, of the economic, social and cultural rights indissducation that shall be given to their children.
pensable for his dignity and the free development of his

personality. Article 27
1. Everyone has the right freely to participate in the
Article 23 cultural life of the community, to enjoy the arts and to

1. Everyone has the right to work, to free choice aghare in scientific advancement and its benefits.
employment, to just and favourable conditions of work
and to protection against unemployment. 2. Everyone has the right to the protection of the
moral and material interests resulting from any scien-
2. Everyone, without any discrimination, has thific, literary or artistic production of which he is the
right to equal pay for equal work. author.

3. Everyone who works has the right to just and\rticle 28
favourable remuneration ensuring for himself and his Everyone is entitled to a social and international
family an existence worthy of human dignity, andorder in which the rights and freedoms set forth in this
supplemented, if necessary, by other means of socla&claration can be fully realized.
protection.

Article 29
4. Everyone has the right to form and to join trade 1. Everyone has duties to the community in which
unions for the protection of his interests. alone the free and full development of his personality is
possible.

Article 24
Everyone has the right to rest and leisure, including 2. In the exercise of his rights and freedoms, every-
reasonable limitation of working hours and periodione shall be subject only to such limitations as are de-

holidays with pay. termined by law solely for the purpose of securing due
recognition and respect for the rights and freedoms of
Article 25 others and of meeting the just requirements of morality,

1. Everyone has the right to a standard of living adpublic order and the general welfare in a democratic
equate for the health and well-being of himself and dfociety.
his family, including food, clothing, housing and medi-
cal care and necessary social services, and the right to 3. These rights and freedoms may in no case be ex-
security in the event of unemployment, sickness, digrcised contrary to the purposes and principles of the
ability, widowhood, old age or other lack of livelihood United Nations.
in circumstances beyond his control.
Article 30
2. Motherhood and childhood are entitled to special Nothing in this Declaration may be interpreted as
care and assistance. All children, whether born in or ourhiplying for any State, group or person any right to
of wedlock, shall enjoy the same social protection. engage in any activity or to perform any act aimed at
the destruction of any of the rights and freedoms set
Article 26 forth herein.
1. Everyone has the right to education. Education
shall be free, at least in the elementary and fundamen-
tal stages. Elementary education shall be compulsory.
Technical and professional education shall be made
generally available and higher education shall be equally
accessible to all on the basis of merit.
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BOOK REVIEWS

Keeping Together in Time: Dance and Drill in Human Historipy William H. McNeill, Harvard University
Press, 1995. Reviewed Barry Peterson

In this book William McNeill proposes the hypoth- melody surely merit further research. Across cultures
esis that the “Extravagant expenditure of muscular epeople celebrate and relax by coming together to dance
ergy in dance and song is the most fundamental of ahd listen to music. Why is this the case? What are the
human devices for consolidating community feelingphysiological effects of music? How does it alter
simply because it arouses a warm sense of togetheeople’s sense of time? How does it alter their think-
ness, diminishing personal conflicts and facilitatingng? Around the world, due to recorded music and ra-
cooperation.” He names this process ‘muscular bondio, music is ubiquitous. Music in the foreground or
ing’, and he speculates upon its effects upon the evolmore commonly in the background is everywhere. It's
tion of humanity, small communities, religion, and waron the bus, in the street, in home, in the workplace and
He uses it to connect together dancing in early huntirig stores. It is interesting to speculate what effect this
and farming communities, religious trance, close-forubiquity of music (or perhaps muzak) has had on hu-
mation military drill, and mass calisthenics. man consciousness. Does this continual music tran-

quilize, focus, or do nothing to people? Recent studies

McNeill begins the book by speaking of his ownon the effects of music (Rauscher, Shaw, and Ky. 1993.
experiences with army drill during World War Two, andNature 365 (14 October 1993) & Gardner, Fox,
he provides many other demonstrations of the effect 8inowles, and Jeffrey. 199@®ature 381 (23 May
synchronized human movement on group cohesion. H®96)), suggest that music may indeed influence
is upset that it appears that there is almost no expepeople’s thinking.
mental evidence (that he could discover), that actually
physiologically or psychologically tests the effects of In his conclusion, McNeill speculates that “Large
dance or drill on individuals. and complex societies, in all probability, cannot long

maintain themselves without such kinesthetic

McNeill proposes two corollary hypotheses for theundergirding. Ideas and ideals are not enough. Feel-
physical and social adaptive nature of rhythmic coordings matter too, and feelings are inseparable from their
nation. The first is that the rhythmic coordination ofgestural and muscular expression.” However, the insti-
muscular effort makes collective tasks more efficientutions that provide ‘muscular bonding’ are often resis-
Consequently, groups that rhythmically coordinate thetant to secular skeptical reason, preferring mysticism,
work can outperform groups that are not coordinatedvhich makes many liberal rationalists deeply uneasy.
He cites a number of studies that support this casklcNeill proposes that the post-fascist discrediting of
Secondly, he proposes that the social cohesion produagzimmunity building collective ‘muscular bonding’ in
by ‘moving together in time’ would have allowed thethe liberal west, has left a void that will only be filled
formation of larger stable communities than otherwisby non-liberal forms of community offered by sports,
would be the case. Larger communities would be betults, and ethnic nationalism. He argues that secular,
ter able to defend themselves or impose themselves lieral society cannot survive unless it acknowledges
surrounding groups, and consequently ‘rhythmic cooand understands fundamental aspects of human exist-
dination’ would provide a cultural advantage. ence, such as our love of rhythm. He argues that liber-

alism must incorporate physical community in new

McNeill only briefly touches on music, his main forms. Forms in which it is mixed with, and bounded
focus being on how it is used a tool for synchronizindpy, skeptical, liberal, humanistic values.
groups, but the basic human attraction to rhythm and
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One World, Ready or Not: The Manic Logic of Global Wall Streef by Doug Henwood, 1997, 372 pages,
Capitalism by William Greider, 1997, 528 pages, Verso, 180 Varick Street, New York NY 10014-4606.
Simon & Schuster. Reviewed Byana Meadows Reviewed byDana Meadows

Greider, a great journalist, goes around the world and Less journalistic, more analytical (therefore harder
documents what “globalization” really means, from théo read), more grounded in the history of economic
98-acre Boeing assembly plant in Everett, Washingtothought, more icily angry than Greider, Henwood takes
to the Kader toy factory in Bangkok, where Muppets ands into the thought processes of the people who play
Bart Simpson dolls were made and where 188 workernancial games. He agrees completely with Greider
mostly women and girls, some as young as 13, all of thetinat these peoples’ abstract fantasies increasingly rule
working for $2-$4 a day, were killed in a fire. the world. He makes the case even more thoroughly

than Greider that there is no reason whatsoever why

The book sounds much like our Balaton meeting othey should. Not only does the financial world have no
the subject of money flows. Greider expects a big crasirounding in reality, no concern about real people or
and tells us why, with anecdotes, statistics, and globaroduction, and no understanding of how the world
level analysis. By the time he’s done, you almost wistorks, its daily action aren’t even important to capital-
for the crash to end the craziness, except that you se¢zé real investments.
will bring even more massive human suffering. The book
has sensible suggestions for how to have a sound economyHenwood is especially attuned to power, and to the
without such suffering; what's striking is how impossiblestrange but overwhelming power that abstracted finan-

they all sound in the present political climate. cial casino players exert upon us all without even quite
_ _ meaning to. He offers fewer solutions than Greider and
Here are some provocative quotes: they all come from the classic “left,” so they sound even

“The United States crossed a critical threshold in itlse ss likely to be taken seriously.

national worth during Bill Clinton’s presidency, though  «a/hat are we to make socially and politically of
no one blamed hl'm ﬁndf' deed fewAmfeggggs fseerﬁﬂﬁie facts that the financial markets have so marginal a
even to notice. In the fourth quarter o 3, Tor thegje in guiding production in advanced economies, and
first time in nearly a century, the outflow of financial ¢ the stock market's influence on real investment is
returns paid to foreign investors on the assets they heih iy minimal? It's that rentiers serve little social
in America exceeded all of the profits, dividends andyie heyond their own enrichment. As Marx said
interest payments that American firms and investongners; like paupers, live only on the revenue of the
collected from their investments abroad.” (p. 201) country: from an economic point of view they are

“Since returns on capital are rising faster than the pr qually unproductive; rentiers are simply ‘respectable

ductive output that must pay them, the process impose gupers.... (p- 236)
greater and greater burdens on commerce and sometles“Money’ ‘the god among commodities,” becomes

— debt obligations that cannot possibly be fulfilled the principal object of greed — greed in its most gen-

Amid the glow of personal accumulation, this diver- - e
gence is difficult for individual investors to see. Instead: [)age?srirgﬁSfo#ovr\/glzalolttﬂegss\lgarségir jter\]/sglsmvc\)/[)ernsé%es\llgﬁe

they plunge forward optimistically, embracing new an , - :
: " A . tc.” Certainly 19th century magnates loved their money,
more speculative opportunities, despite occasional e Ut they alsg took prideryin tt?e physical capital they)//

dence that something may be awry. A period of mani, neq™_"steel mills and transcontinental railroads.
investing typically unfolds at this point, as masses af, - ohsessions now seem quaint; modern tycoons love
!Sne\’:ritﬁr,?( Iarzgjze?(;md small, rush this way and that in thefleir hortfolios most of all. Interest-bearing capital,

- P, Marx wrote, is the most fetishistic form of all, capital
Wl A " T .‘ ar excellencewith profit (interest) appreciating with
| didn't sell my daughter,” Pon Chaitep insisted. Sh%DH) o thanethe mpere péssage gf tiprﬁe th r?o appar-

saw me suffer. She saw the family suffer. And she want ; = .
to help.” The common transaction with brothel owner§ 't enge;]gement_w_lth ?rodqctllg_n. money-beﬁr_mghbe-
resembled bonded chattel, in which the girls were r&OMes characteristic of capital just as growtn is char-

quired to pay back double the amount their parents hAFteristic of trees.” (p. 236)
received before they could keep any of their earnings.

At another village Guan Somyong was no longer

ashamed that his fifteen-year-old daughter was the first

in their village to enter the sex trade. From the money

she sent home, the family now had a brick house, re-

frigerator, TV, and stereo. “Now all the girls want to

go,” her mother said. (pp. 353-354)
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NEWS FROM THE MEMBERS
Alan AtKisson writes: And a later note from the same busy source:

Budapest, Zurich, Munich, Berlin, Holland, Paris, | have started to work for the Ministry of Environ-
Edinburgh, San Francisco, Seattle, North Carolinanental Protection and Regional Development, mean-
Bangkok, Malaysia, Washington, New York, Bostonwhile remaining a lecturer at the University of Latvia
Zurich ... Centre for Environmental Science and Management

Studies. | relate this change to some political possibili-

Well, I've been doing my part for accelerating CO ties to build in demand for training and addition | do it
emissions, so that nonlinear climatic turbulence can hafsr financial reasons. It will make easier for me to man-
pen sooner, and the feedback will be noticed by deage my family budget. Agija is expecting a baby in
sion makers and acted on sooner. How’s that for a raxid-February. Major projects at the University expire
tionalization? Hey, at least | don’t own a car. Or already this summer and there were big difficulties to
television for that matter. Will someone please crunchew ones due to raising of the university bureaucracy.
the numbers and do a lifecycle analysis on my lifestyle?

My new position at the Ministry of Environmental

My year of sabbatical and world tour has turned int&rotection and Regional Development is Head of Ex-
a world hop-around. Instead of circumnavigating, myernal Relations Division. | have five people on staff
travels have proven much more stochastic and nonlimorking on international and public relations, includ-
ear (isn't that appropriate?) | alternate travel to speakig Special Attaché on environmental protection and
consult/sing with writing retreats. AtKisson & Associ-regional development issues in Brussels.
ates has reopened its consultancy office in Seattle; Rain
City Records is humming along selling my CDs and There will be regular work with different target au-
tapes out of Boston; | continue to do indicator work adiences including mass media on issues related to the
a Senior Fellow at Redefining Progress. | have had $tational Environmental Policy Plan and different ac-
much joy in working with Balaton and Balaton-relatedivities of the ministry. | already started to launch the
friends from East Asia to Western Europe, that | lookrocess of Environmental Education and Communica-
forward to 1998 with much anticipation. tion Strategy design. | will coordinate also training ac-

tivities coming from international partners. | have agreed

Current projects: developing a one-man comedwith my direct boss, who is Director of Investment
musical show built around my sustainability songs; arbepartment, that my special interest is sustainable de-
other one-man theater/musical piece built around myelopment (capacity building through project work and
Rilke songs; and a bunch of writing. And promotingraining) and also pedagogical work related to my PhD.
the music, of course.

My new address for mailing is

Need a troubadour/speaker/consultant on sustain-

ability? You know where to find me ... on the internet. Valdis Bisters
It goes wherever | go (AtKisson@aol.com). Keep tend- External Relations Division
ing the flame, folks ... Ministry of Environmental Protection and
Regional Development of the Republic of
* K* x Latvia

Peldu St. 25 Riga LV-1494 Latvia

A hurried note fronValdis Bisters: ) N _
Dennis Meadowsadds a P.S.: In addition Valdis
The last three weeks | was completely absorbed tyas purchased personally 27 acres of undeveloped for-
running four workshops for local authorities on the topicest and open land near his home outside Riga. He in-
Local Democracy and Sustainable Development. B&ends to create a team-building center there to raise the
sic focus on public participation in development plancapacities of groups interested in sustainable develop-
ning and project management. ment.

Yesterday | returned from a two- day workshop for
Eastern Latvia Region Development where the Cana-
dian Urban Institute invited me and Agija to facilitateJohn de Graafhas good news about his documentary
part of the workshop. It was the first time that we fa®Affluenza”:
cilitated a high level meeting where politicians, plan-
ners and business people were working for finding de- Just wanted to let everyone know that the PBS na-
velopment options for the whole region. tional broadcast of AFFLUENZA in the U.S. was a ter-
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rific success. Around 3 million people watched, whictworld. This is happening in a headlong rush with sup-
is only about average for PBS programs, but the respornsert from the World Bank and USAID, opening up
afterward was overwhelming. Some of the local nepower sectors of the developing countries to multina-
works had their phone systems completely tied up kiyonal corporations related to electric power (Bechtel,
people calling to get more information, get videotape&E, Enron,...). While the thinking supporting such
or just say they liked the program. New York reportegbrivatization is superficially good, it leaves out the cru-
that they received no negative calls at all (which focial “public goods” aspects of private-but-publicly-regu-
NY is very unusual indeed). Conservative Salt Lak&ated or state-owned power utilities (i.e., responsibility
City received more than 350 calls from viewers. Byand action for the larger societal and environmental pro-
contrast, in a typical week, the top program of the weelection and benefits).
receives about 30 calls.
In the US, this topic has come up in connection not
We have been bombarded by letters, calls and esth privatization, but with deregulation of public utili-
mails here, nearly all of them positive. | think peopldies. In the US case too, deregulation effectively re-
really responded well to the sustainability part of thenoves any pressures on the utilities to undertake ac-
message and the warnings about the impact of Ametiens for societal good, and produces a focus on purely
can consumerism on our global environment. It showsear-term stock-holder returns. In California, the de-
that there is a small but significant group of people outate around the deregulation process has recognized this
there ready to make some big changes and that the médswnside risk and explicitly agreed on a small tax (be-
sage to consume less resonates with many peopletiveen 1 and 2%) on all deregulated energy sold in the
this consumption-crazy country. We hope the prograstate to pay for the public goods (subsidized “life-line”
will be broadcast in many other countries and we wikelectricity rates for the poor, research and development
let people know about that as it happens. in energy efficiency and environmental impacts of en-
ergy use, funds for market transformation in favor of
Additionally, I'm developing a documentary tele-energy efficient and environmentally friendly products
vision program on the downside of global tourism—and processes). With my Brazilian colleagues, we have
the negative effects of the travel industry on environbeen presenting this important issue to the Brazilian
ment and cultures—and about alternatives. It's tentaecision makers and opinion makers to make the case
tively called “GOING, GOING...” If you know of any that a similar protection is needed in their privatization
good stories from around the world or your own counefforts too.
tries about this issue, please let me know.
My work on water disinfection for rural communi-
It was a wonderful pleasure to meet all of you aties in developing countries is moving forward. Two

Balaton! companies, one in Napa California, another in Mumbai
(formerly Bombay), India, started production of the

* ok * device in November 1997. We have one on-going field

test site outside Durban in a region called the “Valley

Email fromAshok Gadgil: of the Thousand Hills”, at an HIV-hospice for orphans,

from mid 1997. We plan to monitor the device perfor-
| have missed the Balaton meeting for a couple dhance at the site for one year. (Early in 1997, I had the
years now, so here is my news in some detail. pleasure of meeting withoan du Toit at the Univer-
sity of Stellenbosch when | visited South Africa in Feb-

Since the beginning of 1997, | have been spendirigary).
a quarter of my time in India, helping the Industrial o _ )
Development Bank of India (which is also the 4th larg-  If you have web access, visit the project site below
est development bank worldwide) to set up their polifor more information and some photographs:
cies on lending for industrial energy efficiency and in- )
dustrial environmental management. This | am doing http://eande.Ibl.gov/CBS/archive/uv/
with another colleague from my institution (Lawrence
Berkeley National Laboratory) and with help of 15 In-
dian industrial engineers based in India each of whom
is a sectoral expert in specific branches of industry. Thilanos Hrabovszkywrites a holiday letter:
18 month project is funded at LBNL by the Asian De-
velopment Bank, and will end in mid 1998. We are happy to report to you that 1997 was a much
better year than the past two. At last our health is fine.
Another project with which we made progress thig\t the end of 1996 we celebrated our 40th wedding
year deals with the effects of rapid privatization of enanniversary. It was a “catch-up” year with respect to
ergy (particularly electric) utilities in the developingtravel.

* * *
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The first big trip was to Morocco in May. We never A New Year’s greeting frondmitri Kavtaradze ,
knew that a good share of Morocco is so green and thaith only slight changes in his beautiful and distinctive
the High Atlas is so imposing with its peaks over 400&nglish:
meters. The dry south on the edge of the Sahara re-
minded us of Rajastan in India. The old cities and their As it was before, the last year was full of work,
rich artefacts and buildings were fascinating. One coulaheetings and writings that of course is one of the best
see the long history. way to be addicted. My wife has finished her doctor

thesis and discovered a lot of things about chromosomes

The second trip was to “down under,” mainly to Newin myosis that stop fertilization (some times as result of
Zealand . We landed in Auckland on the North Islandysing strong medicine): it goes in the flow@dr Sto-
hired a car and travelled around both islands for 30 dayen Futureand shows the power of professional blind-

It was truly lovely. The variety of landscapes and theiness and weakness of human body.
beauty was very impressive. The Southern Alps are
just like “our” Alps, except that they are much less popu- My son was successful in his course work on his-
lated. We enjoyed the traverses, when we passéaty of the terrorism as the Soviet foreign policy in 1920-
through rich green farmlands, into equally green roll50 that again make him satisfied by discovering more
ing hills, then the arid yellow tussocklands of the inbad things. He accompanied me to the European con-
land high plains, and finally the majestic snow-covereterence in Basel and give me the pleasure to discuss
peaks. The thermal regions with their geysers, boilingnpact of highways on the nature with his assistance.
mudpools, and sinter terraces with all the colors of thBo my family gets moral profit from studying bad things
rainbow, were fascinating. that creates positive causal loop: the worse thing go,
the better scientists succeed.

Maori art, culture and history was a new dimension
to learn. We ate traditional Maori food, “hangi” cooked  There was also a very sad part of the life. Last year
in an earthen pit with the help of hot stones. Their dancess the last for my mother in the law, Olga was excel-
and songs were wonderful. Both in the cities and in tHent surgeon, who saved thousands of human life in
countryside we felt at home with the very friendly andVorld War-11 and later in the time of peace. She was
helpful people. It's a pity that N.Z. is so damn far awayVery patient person and was always busy in helping other

people. We miss her very much and it is strange to say

Our regular traipsing around was not neglected, but we are touched also by the dogs that are still look-
visited Hungary a number of times, we went for ouing for her. Dogs always know some more deep things.
annual pilgrimage to Rome, and a special joy was a week
in Urbino in the Marche of Italy. So the last year not only brought, it also took a lot.

Social problems were occasionally in the focus of my

We have read with great interest Budletinon the attention and | designed and published a new simula-
topic of “time,” especially time in economics and in ation, “ Election day in the Country of Independent But-
broader philosophical sense. Please keep sendingtass” that demonstrates the political behavior of us hu-
Bulleting and we may join you in one of the meetingsmans. Another game that | started has the working title
And in the meantime we hope that there will be in th&VIA-VITAE” and shows how planning decisions are
future a move away from pure materialism and that thdone on environment and highway impact.
values and ideals of a more humane society will gain
more ground. There was a very strong student group that took my

classes on simulation and games and they built and
* * % adapted more than 20 original small models and games,
part of them deserved to be published. Students in Rus-

Drew Joneshas graduated from the system dynamsia became more and more strongly motivated and make
ics program at MIT and is “nesting” in the mountaing/ou happy working with them. The same | found while
of Southeastern USA. He and his wife, Anne Fittergiving game sessions in the Far East: Vladivostok and
are buying a house in the small city of Asheville, Northhabarovsk: we worked 12-14 hours a day with school
Carolina, with an organic garden and an extra bedroof@achers that have not received salary for 2-4 months.
for Balaton visitors. He’s consulting to businesses and ) )
local governments on sustainability and systems think- In my laboratory we became the national coordina-
ing and also volunteering locally. Lately he’'s enjoyedors of the IENE (Infra Eco Network Europe), a project
creating a basic Introduction to Systems Thinking courd@at is oriented to giving practitioners a manual on
that he’ll run locally, but is open to teaching to intermitigating highway planning, impact and maintenance
ested Balaton folks. to protect nature.

* K* * To my friends abroad, TV brings pictures of pov-
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erty, aircrashes, crime and other social spicy things: érties most annoying? .. etc.

is news. At the same time we need to work, think if

possible and even plan this and that. So | wish to have We also hope to start work in 1998 on a new very-

chance in this 1998 year to see you, have nice eveniagsy-to-use vector-GIS package for grass-roots work-

in conversations and all other unexpressed feelings thets and organisations, which might be able to take

keep us friends. Best wishes for your spirit, health, peanalysed imagery layers from the lls nearby and, e.g.

ception of reality, and happiness that you have time trape them over 2 1/2 D views of their small watershed

share with others. areas of concern. Since micro-watersheds have been
adopted as the foci of sustainable planning in India, it is

* Kk % important to provide the 1000s of micro-watershed plan-

ners with indigenous software that is very easy to use

Liz Krahmer became Elizabeth Krahmer Keatingfor agriculture and land-use and water para-profession-
on November 9 upon her marriage to Robert R. Keatir@S-
(Bob). For her Ph.D. thesis at MIT she is studying the ) ) _
financial performance of U.S. credit unions (which are We propose to place this product in the public do-
essentially depositor-owned cooperative banks), as cofffain when it is ready after testing in about 3 years.
pared to consumer banks and thrifts. “Within the Bala-
ton Group, | am sure that someone may have a great I'd be happy to send a copy of a paper we have on

contact or two for me,” she writes. the whole issue of the changing technology of space
imagery and its potential impact on the way we \should
* Kk x plan for rural sustainability, by e-mail or hard copy to

anyone who asks.

News, offers of help, and requests for help fldaswant

Krishnayya in Pune: Also to exchange views with any of the readers of

theBulletin who can offer us any advice or guidance!
Systems Research Institute is busy helping various

organisations, like CARE and UNICEF and Health * ok
Departments and others in India make better use of spa- ,
tial information. Steven McFaddenwrites:

Currently we are working with the Indian SpaceHiyo, one and all!
Research Organisation to use IRS 1-C imagery to up- , ,
date maps, prepared 5 years ago, to identify the tasks Backin 1990, farmer and philosopher Trauger Groh
involved in such updating where terrestrial maps wer&nd | wrote a book on community supported agricul-
also used, and the GIS is in current use; and to look intére (CSA) entitled “Farms of Tomorrow.” The book
some of the dimensions of the problems related to *Infaw some success, helped some communities, and was
pedance Matching* between high tech and “field useventually translated into Russian, Japanese, and Ko-
ers,” especially in local government agencies and NGO&an. Now we have just finished its sequel: “Farms of
We hypothesise that what may still be needed in thEomorrow Revisited.”
context of making full use of the massive data-produc- ,
tion capabilities of the space segment of the ISRO sat- We wrote the new book because community farm-
ellite setup, especially for the Indian subcontinent, ifhg is growing and changing swiftly, and because CSA
the managerial link-up on the ground ... is the “impeds one of the few bright lights amidst the continuing
ance-matching” between “high-tech remotely senseiidustrialization and globalization of agriculture, as
data analysis” and “down to earth practise in the field&pitomized by the Rome-based Codex Alimentarius
at District, Tehsil, Mandal and village level. Commission, a little-known but highly potent fragment

of the overall WTO bureaucracy.

We are proposing that this impedance matching . .
function be performed by a large number of Intermedi- Our new book serves a need that is becoming more
ate Institutions (several hundred), and our present projedtd more explicit: the need to share the experience of
includes part of the design activity for these I.I.s. Thi§arming with everyone who understands that our rela-

includes testing out many low-cost GIS software packionship with nature and the ways that we use the land
ages, and evaluating their capabilities. will determine the future of the earth. We must eat.

Thus, we must depend on farms and farmers, who will
In this work, we would be very grateful for advicebe the foundation of whatever kind of societies emerge
and help from any other Balatoners who have had work? the new millennium.
ing experience with different GIS packages: What prop- ) . o ) .
erties have they found particularly useful? What prop- As we conceive of it — and as it is being practiced
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at over 1,000 US farms involving over 100,000 fami- * *x %
lies, and at many more farms in other nations — com-
munity farming (CSA) is not just another new and clever
approach to marketing. Rather, community farming i
about the necessary renewal of agriculture through i
healthy linkage with the human community that depen
upon it for survival. From experience, we also see t
potential of community farming as the basis for a re-
newal of the human relationship with the earth.

Laszlo Pintersent us a copy of a speech he recently
ve to a gathering of Winnipeg's Hungarian commu-
ty on the 41st anniversary of the 1956 Hungarian revo-

tion:

In Gyor, a town in Western Hungary there is a stone
plaqgue commemorating the 1848 Hungarian revolution.
“Farms of Tomorrow Revisited,” is being publishedOId age and lack of attention turned the surface of the

: : : : laque dark gray, but during the Kadar-era in the 1970s
gawdogrﬁ:wngbﬁgségggobry &Trib%?tg%ngm'igiirzm'(nghgggomeone polished the stone around the last sentence that
1-610-935-7797). Chelsea Green of Vermont is hary@id: “was all the blood shed in vain™

dling promotion and distribution. Although the plague commemorated the 1848 revo-

ution, for us, high school students in Gyor in the Kadar

With the farm project complete, | have turned m;} a, this one sentence symbolized the 1956 revolution.

hand to a massive manuscript entitled “Odyssey of thed
Eighth Fire,” which will ultimately tell the tale of an 8-
month walk across North America. Under the guid-
ance of Algonquin Indian elders, about 40 of us walked

3,500 miles in 1995-96 to fulfill ancient Native Ameri-
can instructions related to the survival and well-beingl&ny. Ways by many people. For those who chose to

: : 0 . 8tay home, first came the retaliations, the feeling of
of life on earth. It was an amazing pilgrimage — in- ' : . ’
volving women and men of manygtrgdgi]tionsgand cylPowerlessness against the regime that over the years

h o ~was transformed into a euphemistic state that nobody
\t/l\jéeri ay Zﬁ'?a'lt(gv gIOT,ouerely be a powerful story. From Itseriously believed in. Public discontent was kept at bay

through allowing small cottage ownership, cheap food
Alas, the income from these projects is negligible2nd fgeebeducatlon ?nd h_er?ltrr]]care. Those %’Vh? yiv%re
Thus, | continue teach on occasion, and to seek pdg{ced abroad were left with the memories of a faile
work as a writer or editor while | continue my labors of ¢ volution, the seeming impossibility of political change.
the heart early in the day, long before the Sun brea e 1956 revolution was again perceived differently by
the horizon. 1e West, that part of the world that could have had sig-

nificant influence over its outcomes. While official
politics seemed to show indifference, the events struck
a chord with civil society all over the world and the
* % % grassroots were mobilized to help the refugees.

Was all the blood shed in vain?

The 1956 revolution was lived again and again in

Same as it ever was.

From the perspective of 41 years the revolution is
. b ‘¥.'S  clearly seen as a self-organizing, grass-roots event of
Meadowsis now the official owner of two adjoining 1y ngarian civil society. If successful, the events would
farms (100 hectares) in Hartland, Vermont, which wilh5ye'jead the country into the direction of an alterna-
become an eco-village, an organic farm, and the offiGg,e social development path. This path could have been
of the Institute. based on local and national autonomy, strong commu-
. . njties, a self-conscious national and local identity, the
The Institute has recently received three grants thﬁt)ility for constructive coexistence with minorities, and,

will permit it to begin in-depth system dynamics mody,o; the Jeast, a value-system that points beyond mate-
eling studies of three global commodities — shrimpy;, goods.

forest products, and corn (maize). The purpose of the
models will be to understand the dynamic forces that

The new Sustainability Institute founded Dgna

thanges of the 1956 revolution. The changes in 1989

the actual harvesting from nature (the farmers, loggergere ‘started, maybe to an extent orchestrated from the
fishers), while there are large rewards for processorsglitical center. There were no fights and refugees, if
shippers, importers, exporters, and retailers. Once thg, don’t want to count the crowds of young profes-

models are done, they will be translated into trainin ionals who were and still are leaving Hungary, look-

games, similar to Fishbanks, Susclime, and other Balﬁ.l-g for work abroad. Because the regime in the late
ton Group games. '
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80’'s was more humane than the one before the 199% have two field sites in each country. My job is to
revolution, after the 1989 changes the new political leadrain the extension services to work as a ‘multi-disci-
ers left many, most cadres of the old regime in placelinary team’ and the farm household to undertake their
One of the consequences is that today’s thin upper classn planning through a ‘Participatory Assessment and
contains disproportionately many, and the vast class Btanning,” which my group has innovated for natural
the poor disproportionately few representatives of theesources management and sustainable agriculture. Next
past political elite. year the model is expected to be institutionalised as a

new extension and community development approach

Although Hungarian democracy has gained intern these countries.
national recognition, it is still in growing pains: not
even a week ago the constitutional court threw out the Next year | hope | will have the good fortune of
referendum plan that was submitted by the governmeparticipating in the meeting. Thank you so much for
and signed by President Goncz as unconstitutional. Thige kind offer and good luck for the coming meeting.
can be of course considered a good sign: if with diffiMy sincere regards and best wishes to all.
culties, law and order eventually prevalils.
* * *

At the same time, however, there are several lead-
ing indicators that foretell trouble: dropping life ex-A report fromMathis Wackernaget
pectancy and steeply falling birth rates, haunting pollu-
tion problems from the past, high, and in particular re- |t has been an exciting year for both the Centre for
gions structural unemployment, weak participation o§ustainability Studies at Andhuac University in Xalapa
Hungarian companies in the weak and just starting ecand the ecological footprint. We have developed our
nomic revival, scary health statistics, falling, though stiltirst projects, watched with thrill and pleasure as the
quite high level of education. footprint has grown in acceptance, use and popularity.

We are remembering 1956 today, but it is unavoid- At our Centre we try to promote a sustainable fu-
able by now to link such a commemoration with theure through the applied development of tools for plan-
situation of the free and already democratic Hungary ¢fing and the teaching of sustainability-related skills.

today. It appears that one of the main dreams of the §rrently, most of our research work is based on foot-
revolution, an autonomous society freely and actlvelprint applications.

engaging with the rest of the world, is still relevant. |
is relevant not only in Hungary, but also fO_I’ the citizens |n the last year, we have strengthened our ties with
of the EU and NATO, where Hungary aspires for memother organizations, such as the Earth Council (who
bership in the near future. These questions are timgponsored our recent “Ecological Footprints of Nations”
less. They accompanied us during many difficult censtudy), the Stockholm Environment Institute, the Inter-
turies and will accompany us in the future. national Council for Local Environmental Initiatives
) ~ (ICLEI) and The Natural Step (with Karl-Henrik Robért
The plaque in Gyor has been restored and polishggl Sweden and Paul Hawken in the US).
by the new local government. Was all the blood shed in
vain? Although the sentence does not stand out any more We were invited for various lectures and conferences
on the plaque, its validity on account of 1956 is as cleg the Americas and Europe, including the Rio +5 Fo-
as ever. rum at which we presented our report which footprinted
fifty-two of the world’s nations and various engagements
on the North American east coast (with EPA, Univer-
sity of Toronto, Rensselear Polytechnic Institute, Buf-
Bishan Singhexplains why he couldn’t come to Bala-falo University, SUNY-Syracuse and the Tellus Insti-
ton this year: tute). September saw me heading to Lund University
in Sweden for a research visit. Hosted by Lillemor
| was in Nepal for field site work in rural areas last_ewan and the Department of Human Ecology, we cal-
summer, then in Indonesia. At the end of August anclilated in detail the footprint of Sweden and one of its
early September | was in Guangxchou in China. Henaeatersheds - and met for seminars and meetings with a
| was unable to attend the Balaton Meeting. | reallynany institutions (TNS; SEI; Institute for Physical Re-
tried shifting the dates but could not. source Theory; Dept. of Environmental and Energy
Systems, Lund; Studies Swedish Association of Local
As you know, | am working on UNDP/FAO project Authorities; Baltic Youth Forum; Dept. of Systems Ecol-
called Farmer-centered Agricultural Resources Managegy, Stockholm). In November, | was lucky to experi-
ment (FARM)Programme covering 8 Asian countriesence another spring in Montevideo and Santiago de
Chile where | was invited for a “Friends of the Earth”
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conference and met with ICLEI, Santiago municipality
and “Chile Sustenable”.

The footprint concept is quickly gaining in popu-
larity, particularly in the NGO and educational field.
Various UN documents have made use of the concept.
Another indicator of its popularity is its presence on the
Internet. There are now hundreds of references to our
ecological footprint work. On the same note, our own
homepage has just been established. It includes an ex-
planation and background of the footprint concept and
links to other footprint pages. Its address is: http://
www.edg.net.mx/~mathiswa.

Best wishes and season’s greetings from Mexico.

STORIES, QUOTES, JOKES

David Korten was Right.
Sent byLaszlo Pinter

In its resolution of 26 July 1996 on new and innovative ideas for generating funds, the Economic and Soc
Council requested the Secretary-General to submit a report, to be prepared in cooperation with the UNDP, ot
aspects of new and innovative ideas for generating funds for globally agreed commitments and priorities....

While the emphasis in the present report will be on issues related to the financing of multilateral, intergovernm
tal (or public) development cooperation objectives, the underlying premise is that the private sector is the prim
source of financing for meeting these objectives. When private financing is not forthcoming, public incenti
policies and other forms of public-private partnerships should be explored. Resorting to purely public finan
should only be pursued when the other two approaches fail to work.....

With the expanding role of the private sector in development and more developing countries being able to o
attractive investment conditions to private business, the possibility could be explored for having the private sec
also play a more active role in the delivery of aid.

One way to achieve this objective is to involved the private sector in publicly funded projects such as bilateral
multilateral aid initiatives. Progress in this direction is already well underway.

Another option is to reward successful private ... investments ...by granting tax concessions on profits stemr
from such investments.

Many companies have a philanthropic tradition of supporting developmental initiatives in the community in whic
they are located.... Similarly there is the practice in several countries for private construction companies and
estate developers to assume responsibility for certain aspects of infrastructure development.

If this practice were globalized, companies’ need for developmental initiatives could be expected to rise, offeri
new opportunities for national as well as international development agencies to provide services.

— “New and Innovative Ideas for Generating Funds for
Globally Agreed Commitments and Priorities,”
Report of the U.N. Secretary-General,
52nd Session of the General Assembly,
23 June 1997.
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More Time Quotes

Whoever said that time is money understood money
lot better than they understood time.

— Jonathan Rowe

Sent bySteven McFadden

In our way of life, with every decision we make we
always keep in mind the Seventh Generation of
children to come...When we walk upon Mother Earth
we always plant our feet carefully, because we know
that the faces of future generations are looking up at
us from beneath the ground. We never forget them.

— Oren Lyons,Onondaga Nation,
Earth Day 1993 Pledge

a

The world, one could say, was now divided by three
different planes of consciousness in terms of how
people thought about time. The global financial
market and its electronic participants traded continu-
ously around the clock and no longer paused to
recognize day or night. Most people in modern
society measured time in segments of hours and days,
weeks or months. But the primitive among us, still
existing in many places, continued to think and
function according to the ancient cycles of seasons. A
country like Thailand encompassed all three of these
time zones. Its furious pace of economic growth has
put the three in a lopsided contest for power, one that
brutalized the innocent ancients.

— William Greider,One World, Ready or Not
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Sent byAnwar Fazal:

| would like to share Okot p’Bitek’s poem “Song of Lawino” with you. In this song, originally written in the
language of the Acoli people, the wife of an altogether “modernised” husband laments what has been lost.

Song of Lawino

Time has become

My husband’s master.

It is my husband’s husband.

My husband runs from place to place

Like a small boy,

He rushes without dignity.

And when visitors have arrived
My husband’s face darkens
He never asks you in,

And for greeting

He says

“What can | do for You?”

| do not know

How to keep the white man’s time.

My mother taught me

The way of the Acoli

And nobody should

Shout at me

Because | know

The customs of our people!
When the baby cries

Let him suck milk

From the breast.

There is no fixed time

For breastfeeding.

When the baby cries

It may be heisill;

The first medicine for a child
Is the breast.

Give him milk

And he will stop crying,
And if he isill

Let him suck the breast
While the medicine-man

Is being called

From the beer party.
Children in our homestead
Do not sleep at fixed times.
When sleep comes

Into their head

They sleep.

When sleep leaves their head
They wake up.

When a child is dirty

Give him a wash,

You do not first look at the sun!
Where there is no water

In the house

You cannot wash the child
Even if it is time

For his bath!

Listen, my husband,

In the wisdom of the Acoli
Time is not stupidly split up
Into seconds and minutes,
It does not flow

Like beer in a pot

That is sucked

Until it is finished.
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The Ten Commandments of Globalization
(gleaned from the Internet by Laszlo Pinter)

| am Neo-classical Economics, thy God, who broughirhou shalt not murder, but hearken: thou shalt not
thee out of the land of self-sufficiency, and delivered look too closely at the effects of thy investments, nor
thee from slavery to community consciousness. shalt thou fail to honor an associate just because he is
a tyrant or a murderer.
Thou shalt have no other gods before me.
Thou shalt not forget that thou art an economic
Thou shalt not honor anything in heaven above or orproduction unit, nor shalt thou forget that if thou
the earth beneath or in the waters below unless it hasannot find a job it is because thou art a lazy good-
been processed and packaged by one of My for-nothing, nor that if thou likest not thy pay or thy
Transnational Corporations; nor shalt thou use any- working conditions, there are many unemployed who
thing unless it bears an authorized corporate logo. would be happy to have your job.

Thou shalt not misuse the logos of Transnational ~ Thou shalt not steal except from thy workers or the
Corporations, nor take their names in vain. consumers of thy products.

Remember the Sabbath day by consuming vigorouslf¥hou shalt not question the Inevitability of Globaliza-
tion, nor the teachings of Neo-classical Economics.

Honor thy Financial Institutions, so that thou mayst

live long in the quarters that thou or thy landlord hastThou shalt covet thy neighbor’s job, and his TV and

mortgaged unto them. computer, his car or bicycle, and every single thing
that belongs to thy neighbor unless it is older or
smaller than thy thing.
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