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I N T R O D U C T I O N

Welcome to the third edition of Sustainable Development Internationa!; After the resounding success of edition 2,
technical, strategic and commercial information continues to flow through this edition to facilitate the decision-making
processes (or major groups. Transport has been defined as a section within the journal as we continue to educate the readership
by providing showcases for strategies and technologies for local-global Agenda 11 implementation.

1 .inking business, labour and civil society organisations together is an essential aim and integral to the development ol the
journal. Sustainable Development International believes that the commercial Companies profiled in the journal are
essential in contributing to solving problems in a sustainable manner. Businesses are solution providers to the question of
implementation and vital in the development of a global coalition.

Edition 4 will primarily focus on Energy and Transport, the core themes lor CSD 9 and Sustain 200 I, where the journal
will be present. In addition to this we will include articles discussing climate change and all aspects Jor the decision-making
process. We will expand the editorial to incorporate an enhanced overview of all the issues pertaining to sustainable development.

We have also re launched our web site. Daily news stories appear on the home page and case studies along with previous
articles can now be found sectionalised under each topic heading. With the ever advancing globalisation of the Internet,
it is not only the printed journal that reaches the key decision makers. The continued growth of the web enables users to
access specific resource areas and research information required for solutions into sustainable development.Tor more information
about the web site please view http://www.sustainabledevelopnientinternational.com

In conjunction with SI)I we publish two sister journals, Integrated Coastal Zone Management and Sustainable Travel and
Tourism. Through all three journals ICG Publishing is exploring a wider perspective and presenting a more expansive and
instrumental roadmap to what is being developed and discussed at Earth Summit 2002.

Iwould like to thank all of the authors who have- contributed to 8D1 lor the very high standard of articles. I would also
like to thank LINED for their contribution and advice on the journal and the database contacts. I hope that you find the
journal both educational and enjoyable and if you would like to contribute to the next edition or have any comments, whether
good or bad, please contact me on the e-mail address below.

Anna Pink •• ' • • • " . . . . . . • • • • • „ • • • . . . • • . • • • • ' . . • • • • ' • • ; • • : / , • ? • • ' • ' • ' • ' • • • • • • ' ' ' . • • • ' , : " , " • • • • • • • • . • • • ' . . • • • • ' • ' . • • . . . . . • '

apink^iegpublishing.com
•Sandra.Clout
.Divisional Manager
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Sobr Barer Back®
Carry your Solar Power system with you anywhere

Includes Everything for Portable Power and Light!

Witii over 1 billion people withcHit reliable [xwver and light,

the Solar P O A ^ PackOi) was developed as a complete

means of portable power.

Many tons of toxic batteries are thrown avusy each year

around the world. The use of the Solar Power Pack®

would provide> a means of powering many electronics

without the need fwthrow^away batteries

"The Solar Power Pack® is strong, light-weight (22lbs),and

can be used in deserts, mountains and even the tropics.

People need Power andiight. The Solar Pack® delivers.

PbvveraJIofyour electronics out in4he-field
Solardyrie® Corporation

4316 SW Dickinson Street, Portland, OR 97219 USA

Solar Power Utility Backpack

at, Pending

Boating OonideteP^sonalPduuerBack
Rvs Portable Power and Light
Emergency AC/DC 24-hours per day
Home Power

Field-work

International Missionary usu

and Disaster Relief $549

The Solar Power Pack® is a complete, pre-wred and testalpoitalile

Al equtment iecks m tato a Backpack - %ke it Anywhere!

Folding High-Efficiency Solar PV panel (monocrystalline-20Watts)

-with p ^ ^

d, tiiairtenancefree battery (18Afar)

• chanje controller, and battery sbte^jWianje indicators, Z * 4 K M

• 300 watt AC inverter. (2 AC plugs), run appliances up tD 300 watts continuous

• Allprewired.aidtested.togiveyouaporta^

allpaclo;upintoabacJq)ack(itiduded)foreaseofdeploymG^

Oixier today! Call 1-888-305-0278
Solardyne® Corporation

fax 503-244-8360
www.solardyne.com

info@solardyne.com
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Our influence In the world of fine paper

has.spread across.the.globe.

Sappi is a global pulp and paper cbrhpany that is proud Of its South African roots.

Today we are the world's largest producfer of the coated woodfree paper used for

everything from wine labels to art books to quality hiagazines as well as the dissolving

pulp USed to produce viscose fabrics. We rhanufacture on three continents and export

to over a hundred and fifty countries. As a focused and growing global enterprise we

are in a position to offer our customers better service, more innovative products and

a wider Choice of the world's leading brands of fine paper wherever they may be.

sappi
The word for fine paper

www.sappi.com



AN INVITATION TO THE GLOBAL COMPACT

THl i SBCRETARY (...". HNHRAL
THE UN GLOBAL COMPAC'I

New York, 26.)i l ly 1000

TogCtllC]', \VC ,1TC l l l i l k l l l f i il bi t o l h i g h l y .

Never hc io rc have so many g loba l leaders I rom the wor lds of business, labour and c iv i l soc ie ty come Together al 1 lie- U n i t e d Na t ions to lo rgc a new

coa l i t i on in suppor t o l universal values.

I proposed tl ie ( John I ( iomp.ici ns one step towards reacliinf: those goals I lie C >mip,ict is based m i tune U-v p imup les drawn In mi the Univcisal Declarat ion

ol 1 luman Rights the Internat ional 1 .a hour ()r<!anisatnHI s fundamental principles on rights at work . and the Rio Pi iuciplcs on envi ronment ami development.

! app laud the co rpo ra te leaders w h o signal t l iat they are ready to r m b r n t r the C o m p a c t , nnd t ranslate its p r inc ip les i n to co rpo ra te prac t ice ,

demons t ra t i ng leadership and exerc is ing respons ib i l i t y that come w i t h the ro le thev p h v in the g loba l r a i i i o n i v .

I also applaud the leaders ol labour and c iv i l society organ isat ions in our par tnersh ip . Your pa Hit i pa I ion does m i l mean that you l i a \ c abandoned I l ie

par t icu la r cause you were set up to c h a m p i o n . But it means that v o n have dec ided to place that cause in a b roader ( o n t e x l , because it is mo re l i ke l y t o

l lour ish in ;t Ireer, more prosperous w o r l d .

Some nuty say tluit 1 HI si ness should stick to 1 nisi ness, and leave w ider concents to government . C.ertainK' it is true that nei ther corporat ions nor vo lun ta ry

groups i . in lake over the ind ispensable role ol I he Slate

Indeed, (• -ovenintents have ;.;ivcn us I l ie pn nc iplcs ( ! M ( we tire endeavour ing to turn in to concrete practices — in C;.K1I instance al ter lengthy and sometimes

d i l i it. ni l negot ia t ions .

But we cannot wa i l lo i governments to do it a l l . G loba l i sa t i on operates on IrHernet t ime. A n d you , in business, labour and c iv i l society organisat ions,

have ski l ls and resources that are v i ta l in he lp ing to bu i l d a more robust g loba l c o m m u n i U

( A n business jK i l lne ls have agreed t lu i t they w i l l do three t i l ings :

• T h e y w i l l become pub l i c advocates l o r the ( . ' ompnd in the i r co rpora te mission s ta icmen ls , nn iuwl l e p o i t s and s i imku venues.

• At least oru. e a ) ear they w i l l post on our website spec i I it. examples o l pi ogress they have made, or lessons thev have learned, in pu t t ing the pr inciples

in to pract ice in the i r o w n c o rpora te domains .

• A n (I 1 hey w i l l j o in w i t h the U n i t e d Na i ions in ["virlnel ship pi oieets, e i ther at the p o l i c y level — io r instance, a d ia logue on the role o i co rpo ra l ions

in zones ol c o n l l i c t — or at the opera t iona l level , sue l i as helpiri).', A f r i can or Sou th Asian vilkij.:crs l ink up to the In te rne t , or s t reng then ing small

and med ium-s ized l i rms in deve lop ing count r ies .

I he result is that we have a new f^o l ia l c o a l i t i o n , l i n k i n g together en l i gh tened leaders I rom business, k i l i ou i , and t i v i l society o i j ^n i i sa t ions .

l u st l \ ' r I hope we cdii sent.l out a c la r ion cal l l o r others to j o in us. W e need to ̂ a in a cr i t i ca l mass a m o n ^ lead in:;, ( ompanu/s, and m t heir sul ip iy t: h;uiis,

so that the (..!ornp,it.t can t ru ly be cal led G l o b a l .

• Business leaders can persuade the i r peers to l o l l o w suit.

• Easiness associat ions (_(ui in f t j inr t f i c i r fucrnheis.

• Labour un ions can mob i l i se the w o r k l o n e tor af ler a l l , companies ace not { .oniposcd on l y ol the i r execut ives.

• And t ivi l socieU oi j.; anisai it)iis t. an t. (impai;.!n pub I it, hr as on ly they k n o w how! ••• to create the dynamic: context in w h i c h our obk-t: l ives u il l f lout is l i

Second ly I hope we can establish I he Compact itsell as a lorum lor dialogue between the three partners •• devisin;; c o m m o n solutions to corn n ion p iob lcms.

I I in dly, and nios! impoi unit , we must decide on priori t ies, and devise mechanisms (or translating our good intent ions mto ,K. 1 ions i ha I make a ical di l Icrci icc

to people's l ives.

T h e r e is no shortage o i good ideas about what to do. T h e real (. halienj.;e is j.:ettin;,: it done. Rest assured that I personal ly in tend to remain h i l l y engaged.

A m i I ,IMI i cadv to establish a G loba l Compac t O H ice, to co-ord ina te the suppor t von w i l l get I rom cli Herein partueis w i t h i n the Un i t ed Nat ions system.

Journals and in ternet sites l ike SOI pi ovu le valuable i n s i n u a t i o n in the lor rn ol cast1 studies tha t i l lus t ra te , t h r o u g h the par tnc ls lups be tween

business/industry, labour and c iv i l soeiets organisat ions, the imp lemen ta t i on ol sustainable solut ions. M a y these prov ide insp i ra t ion io r fur ther projet ts.

Koli A. Annan
Secretary General tor the United Nations

Contact,

k'rolessoi lohu Ruggie

L.xccutivc ollice ol The Sceretarv t..,t.-ricrri 1

Room W)0

UN Secretariat

New York

N Y 10(11'/

USA
Tek n o i ;i r ; <)(•,:< 'HI.S^.
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More. Powerful. Solutions.

We give you more.

:::?H;t:^^^V^^iMi'>i^i':

In today's rapidly changing energy

market, power producers must opti-

mize their investments; They are look-

ing beyond simply the cost of equip-

ment and toward the lowest total

ownership cost. They need partners

who share their goals, their expertise

and who offer total solutions with the

highest possible returns.

Here Voith Siemens Hydro Power

Generation will play a vital role: Our

combined experience enables us to

better understand our customers'

needs. Our integrated technology and

coordinated R&D focus create more

complete and innovative solutions

resulting in more customer value -and

with only one interface, your projects

are completed more efficiently.

It's time your business profited from:

More. Powerful. Solutions.

www,more-powerfu!-so!utioris:'C'QiTi..,'''

VOITH SIEMENS
HYDRO POWER GENERATION



The THERMOSELECT method

' - ' • . ' • • • " , / •

Following Nature's Exarnple
Millions of years ago: coal was formed from organic sub-

stances in the absence of air at high temperatures.

The Thermoselect method is based on the same recycling

principle. In a continuous self-contained process, the Thermo-

select method turns waste of all kinds intb clean gas and raw

materials. Waste tips become a thing of the past. Organic

compounds contained in the waste such as dioxins and

furans and all other contaminants such as viruses, bacteria

or fungi are totally destroyed.

The possibility of new formation of organic toxins is ruled out.

The Thermoselect method generates no emissions if

the produced clean gas is used as a base product for

further chemical syntheses (ammonia or methanol

production) or for the extraction of hydrogen. If the

clean gas is used to generate energy, the emission

levels are well within the legal limits.

Themoselect plants are under construction or at the plan-

ning stage in Germany, Austria, France, Italy, Switzer-

land, the USA, the Caribbean, Brazil, the Philippines,

Korea and Japan.
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Helping Boards Change Course

JOHN ELKINGTON, VIRGINIA TERRY & PETER ZOLLINGER,1 Sustain Ability, London & New York,

ABSTRACT

s the 20th century drew to an end. sustainable

development (SD) began to 'come in from the cold',

i A concept once dismissed as semi-seditious by

many business leaders was increasingly recognised as

a core challenge for governments and for globalising

capitalism. As a result, the coming years will see a

growing focus on the roles of chief executive officers

(CEOs), chief financial officers (CFOs), boards and the

financial markets they try to satisfy in the sustainability

transition. Rut is the SD community paying enough

attention to these trends? We think not. This short paper

spotlights the evolving triple bottom line (TBL) agenda

for corporations and their boards, and considers how

the SD community can help ease the process for

business leaders.

INTRODUCTION
In (he simplest terms, (he triple bottom line (TBL)
agenda lotuses corporations not just on the economic
value they add, but also on the environmental and social
value they add • or destroy.' Work undertaken by
SusiainAbility for the Uniied Nations Knvironmcnt
Programme (LJNEP) suggests thai board-level aware-
ness is growing, with 28'V of CEO forewords to
corporate environmental reports in a recent international
survey mentioning SO and I i (V of the CI'.Os begin-
ning (o address the TBL agenda.'

That said, what follows is less an academic paper
than a manifesto. It accepts the analysis of pessimistic
observers like David Korten, who argue that corpo-
rations are better placed to take over the world than
they are (o run it suslainably once in control.'1 But it
also underscores the growing - and necessary -
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convergence between the SI.) and corporate governance
agendas, raising a number of research questions
that must be tackled in the first decade of the 21st
century. It calls for business leaders to join the push
for improved systems of global governance. And it ends
by sketching out some related research areas for
(he next 2-3 years.

WHAT'S THE LINK WITH CORPORATE GOVERNANCE?
figure 1 shows one perspective, from Use Kingo of
Denmark's Novo Nordisk A/S, on where the TBI.
agenda is in a company that has been a leader in
developing accountability, auditing and reporting
practices in this field. The process often stalls, as it did
wifh Novo Nordisk in the late 1980s, with an external
shock to the system, following which each element of
the TBL agenda evolves towards board-level scrutiny
and management.

In (he past, there has been much discussion about
whether successful corporate transformations are driven
"top down' or 'bottom up*. It is a central assumption in

Figure 1

(Kwountmc,
,',-iplc hotto'ni"lint:=

1. The authors arc member'; of lite tjustainAhiliU core (cam, based in London and New York (wch site: www.sustainabililv.Lo.uk].
lohn I'.lkiiigton if Chairman, Virginia Terry a Director (currently setting up SuslainAbility inc's New York offices', and Peter
Zollinger a Director beads the TRIMARAN programme, on corporate governance.

2. lohn r.lkirtgton, t'annihuk With hirks: The Triple Bottom line of 21si Century Business, Capstone Publishing, Oxford. UK, 1Q97:
New Soeielv Press, British Columbia, Canada, and Conneeliein, USA, 1948.

.3. SusliiinAbilily lor UNF.P, The CEO .Agenda: Can Business Leaden Satisfy the Triple Bottom Title?, Engaging Stakeholders ll.H)K.

4. David Korten, When Ciirpomtidm Rule the World, Rerrett-Roehler Publishers and Kumarian Press. 1995.
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our work that iransforiTitttiori in any area, in any
company, is not a case of either/or but of both/and.

So why arc CEOs and the boards of major corpo-
rations getting involved with the SD agenda? Surely
the 'CEO agenda' is focused on more important things,
like top management organisation, corporate portlolio
strategy, corporate finance, mergers and acquisitions,
shareholder relations, corporate governance, govern-
ment relations and risk management?5 The answer, of
course, is that TBL concerns and priorities are now cutting
across all of these areas of top management interest, and
responsibility.

Yet it is clear froffi our work With UNEP that most
CEOs and other business leaders, even in 'switched-on'
corporations, are not yet properly addressing even the
dimension of environmental value added, let alone the

TABLE 1 . TBL AGENDA MOVES FROM FACTORY FENCE TO BOARDROOM

70s to 80s Late 80s Late 90s

wider social and ethical dimensions.6 There is an urgent
need for further evolution in accounting methods to
embrace all three dimensions of the TBL agenda for
business and markets.7

During a stakeholder 'dialogue session in Brussels organ-
ised by SustainAbility for Monsanto some years back, the
conversation kept .turning to the issue of corporate
•governance: At the end the day, startled, one Monsanto
executive asked: 'What's corporate governance got to do
with environmentalists?' Our answer is summed up in
what follows, but it. was reinforced a few weeks after the
question was asked - when The Wall Street foumal
announced that Monsanto, like IC1, Hocchst and a
number of other major chemical corporations before it,
had decided to break up its business into separate
chemicals and life sciences corporations.

We arc still at the stage where business leaders and
their companies see SD as an option, rather than a neces-
sary condition of market success. Where companies adopt
SD policies and Strategies, such initiatives remain
highly vulnerable to changes at the top. When Dutch bank
.Rabobank International dedicated its centenary confer-
ence in 1998 to sustainability, for example, much of the
drive came from Herman Wijffels, then the chairman of
Rabobank Nederland.8 Not long after, he left the

company and it will be interesting to sec how the new
management respond to the same threats and opportunities.
I listory shows that the enthusiasms of the last CEO or
chairman tend to be rejected by the new, although
Rabobank has so far stuck with the SD agenda.

Indeed, it is clear that a growing proportion ol
corporate sustainability issues revolve not just around
process and product, design but also around the design
of corporations and their value chains, of 'business
ecosystems' and. ultimately, of markets. Experience
suggests that the best way to ensure that a given corpo-
ration fully addresses the TBL agenda is to build the
relevant requirements into its corporate DNA Irani
the very outset and into the parameters ol the markets
it seeks to serve.

FROM FACTORY FENCE TO BOARDROOM
Clearly, we are still a long way from reaching this
objective, but considerable progress has been made in
recent decades. The centre of gravity of the sustainable
business debate is in the process of shifting from public
relations to competitive advantage and corporate gover-
nance - and, in the process, from factory fence to the
boardroom ('fable 1).

Traditionally, corporate governance has focused on
the ways in which organisations, particularly limited compa-
nies and corporations, are managed, and on the nature
of the accountability of managers to owners. The 1990s.
however, saw a steady expansion of the agenda, from the
'exclusive' forms of corporate governance (largely
focused on shareholders and financial markets) to more
'inclusive' forms, based on extensive stakeholder dialogue.

The U K has recently emerged as something of a labora-
tory of new forms of corporate governance. Among recent
inquiries in the UK alone have been those resulting in
the Cadbury, Greenbury, Hampel and 'Tomorrow's
Company' reports. The financial markets and many
traditionally-minded executives will probably continue
to resist the expansion of the corporate governance agenda
to cover wider stakeholder accountabilities, but this expan-
sion now seems not only necessary but also inevitable.

Individual CEOs or top executives often play a
critical role in the awakening ol their own corporations
to emerging TBL responsibilities and imperatives. But
whai happens when they move on? At the moment, the
answer is that things can sometimes begin to unravel.
The recent experience of the SD activities at Canada's
Ontario I lydro after the departure of chairman Maurice
Strong showed just how vulnerable such programmes
can be to top management changes. There is a growing
need to institutionalise and 'mainstream' the relevant
priorities, systems and methodologies in such corporations.

The role of boards in this process will be fundamentally
important. Longer term, how ever, the markets will
increasingly require sound TBL performance. As a
result, the role of CEOs and boards will switch from
steering debates about whether to act at all to increas-
ingly intense involvement in efforts to develop sustainable
competitive advantage.

One of the implications of these issues becoming more
important to corporate governance is that we will

5. Brian N. Dickie, The CW Agenda, Strategy and Business, Issue 1, |-'all 1995.

6. •SustainAbility for UNEP, The CEO Agenda: Can Business Satisfy the Triple Bottom Line','. SustainAhility, with The Prince of

Wales Business Leaders Forum and the UK Association of Chartered Certified Accountants, London, UK, 1QQK.

7. Among accountancy bodies focusing on this area in the UK are the Association of Chartered Certified Accountants (ACCA) and

the Institute for Chartered Accountants (1CA).

«. Rabobank International, Sustainability: Choices and Challenges for Future Dewtupmtmt, Rabobank International Amsterdam, I44tf,
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increasingly set chief financial officers (CFOs) becoming
involved in this area. As Price Watcrhouse put it in a recent
book on the role of the 'siiper-CPO': 'presiding over
processes thai cul across (lie business, these CFOs set
strategy, lead crucial change initiatives and act as real
partners in decision-making with their CKOs."'

NOT YtT SWITCHED ON
So how aware are CEOs'of the inrpciidiiig shift from
the exclusive to SD in general - and lo more inclusive
forms of corporate governance in particular? On the
basis of a content analysis of the CEO forewords of 100
corporate environmental reports (CRRs) from around
the world,1" we concluded that many were totally
blind to the (rue implications of the sustainability
agenda they have publicly embraced in recent years.
Precisely 0.00% of the business leaders mentioned
corporate governance - and, again, precisely 0.00%
discussed the role of (he board in guiding their corpo-
ration's SD programmes. When we published our
report, The CEO Agenda, this.began to change, but there
is big difference between carefully word-smithed CEO
forewords to CERs and the genuine integration of
TBL thinking into board-level agendas.

This is important. Boards are often seen as the
brains of corporations. And. like all brains, they can be
active or inactive, 'wired' or tired. As in other areas, inactive,
tired or disengaged boards arc dangerous. Corporations
and industries that want .to respond successfully to
society's emerging TBI, priorities need 'switched-oiT boards

••— alert both to the upsides and downsides of the
impending sustainability transition.

The ability of business leaders and of corporate'
boards to pick up and •amplify 'weak signals' in their
business environment will be a crucial factor determining
whether or not their corporations arc globally compet-
itive. Fundamental to this ability to detect and analyse
weak signals will be the composition of each board and
particularly the role of non-executive directors.

There is growing evidence that the boards of many
major corporations arc, (o put it mildly, dysfunctional.
Listen to consultants Arthur D. Little (ADI,). When they
surveyed managers of environmental, health and safety
(El IS) at 185 US corporations, they concluded that most
HI IS managers are blocked by a 'green wall' between the
lop management processes addressing EHS and
'mainstream' business issues. As a result, most company
boards arc still both deaf and blind when it comes to
monitoring the emerging TBI,, agenda. Many, as a result,
end up acting dumb.

A contributory weakness is a lack of integration
between the economic, social and environmental bottom
lines, partly caused by the failure of many corporate environ-
mental and social professionals to convince their- boards
of the importance of their work. This is a problem we
have come across consistently in our own work, with
growing appeals from managers to help communicate
the importance, urgency and scope of the TBL agenda
at board level.

GREENING THE CEO
Against this backdrop, a number of prominent CEOs have
been engaging their fiercest critics and speaking out on
TBL issues. Take Monsanto's Bob Shapiro, whose
interview in The Harvard Business Review marked
something of a milestone in the debate." Fie pulled together
a group of.some'2.5 critical thinkers from around the
company and sent them off to ponder the issues with a
number of non-traditional thinkers, including Paul
I-lawkcii of the Natural Step Foundation. 'That off-site
meeting in 1994 led loan emerging insight that we couldn't
ignore the changing global environmental conditions,'
Shapiro recalled:

'the'focus around sustainable development
became Obvious. I should have been able to
come up with that in about 15 minutes. But it took

...a group of very good people quite a while to
think it through, to determine what was real
and wlxa'i was just puff, and to convince themselves
that this Wasn't a fluffy issue ^ and that we ought
to be engaged in it.'

Monsanto, however, sooil found itself embroiled in
a roiling controversy around genetically modified (CM)
foods in Europe. 'Hie company showed every sign of having
grasped the importance of the SD agenda intellectually,
but of failing lo walk the talk. Shapiro went from being
everyone's favourite green CEO to a pariah in less time
than it takes'to plant and harvest a single CM crop.

Shapiro aiid Monsanto (now part of Pharmacia-1',
Upjohn) may ycl recover their reputations, although they
have dug themselves into a pretty deep hole. But in the
meantime others are moving to fill the gap. In mid-1999,
for example, two successive issues of fortune magazine
covered the trend towards greener CEOs. The first
was headlined 'The Green .CEO', focusing on Ray
Anderson of Interface and a number of the individuals
and organisations working to help business leaders
address the TBL agenda. In the very next issue, BP-Amoco

••CEO •Sir John .Browne was profiled. "The focus here was
on Browne's astonishing moves to take over rivals like
Amoco and Arco, but his solid green credentials and
growing investment in renewable energy were central
to the story."

One key aspect of the sustainability transition that
CEOs Will Heed to focus on increasingly is what is
called 'value migration'. As the transition builds, we arc
likely to st'e extraordinary shifts in the centre of gravity
of our economies. This is the agenda that CEOs like John
Browne are •.moving to address. According to Adrian
Slywotzky's'book Value Migration, as industries and compa-
nies develop, they go through a period of value inflow
(where they begin to absorb value from others whose
business 'designs are outmoded), then through a period
of stability (where they are well matched to customer
priorities and overall competitive 'equilibrium), followed
by a period: of value outflow (as better, competing
business designs emerge).1"5

When the US Vinyl Institute commissioned a study
of the market:prospects for vinyl, or PVC, through to

9. Price Waierhousc, financial Cost and Management Team. CFO: Architect of the Corporation's Future < John Wiley & Sons, 1997.

10. Such forewords arc only one place to look for such evidence, but if business leaders are not talking about SD there it is improba-
ble that they will be elsewhere... . . .

11. loan Magretta. Growth through global siisitiimihiliiy: An interview with Monsanto's C/:'O, Roheri i l Sliapiro, Harvard Business-
Review, January-February 1997: . . . . . . .

12: Janet Cuyon, When John Browne Talks. Hif(Oil l.istem,•Fortune', 5 July 1999, ;." .V.

[3. Adrian (. Slywotzky, Value Migration: How to Think: Several Moves Ahead of the Competition, Harvard Business School Press, (996.
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the year 2020, the coticltisioii was that .potential growth''
could take the'industry to as much as $61 billion in value
by 2020.l4 On1 the other hand, environmental pressures
could limit the industry to less than $23 billion over the
same period. The $38 billion difference between the two
scenarios indicates the economic value of theTBL
game that the vinyl industry and other industries -must
now learn how to play.

The capacity of most boards to handle this agenda
•is unclear. The need to develop sustainability audits that
.•can. help assess the capacity of given boards to detect and
manage key elements of theTBL agenda will become
increasingly obvious - and, we believe, will be taken for
granted within the next decade.

None of this mams that we should automatically suspect
the motives of boards or of their executive and non-cxecu-
tivc members. But in a world where many corporations
are richer and more powerful than many sovereign.'
states, the challenge for 21 st century governance systems
is 'to give power to those best able to use it - and to remove
it from those who use it poorly or evilly'.''
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A Holistic Approach to
Sustainable Construction

AXEL WENBLAD, Skanska, Stockholm, Sweden

ABSTRACT

' kanska is one of the leading companies active in

construction-related services and project devel-

opment in some 50 countries. Environment

became a strategic issue lor the whole Group in 1995

and by the end of 2000 all units within the Group will

be certified according to IS014001. This serves as a

platform for addressing environmental issues throughout

the construction process.

THIS 18 SKANSKA
Skanska's mission is to develop, build and maintain'the
physical environment, for living, travelling and working.
Skanska is active in construction-related services and
project development in some 50 countries. Annual
sales are about US $1 1 billion and Skanska has some
60,000 employees.

Operations are organised into a parent company,
Skanska AB, with five business areas. Contracting
operations, which provide services related to building
and civil construction, take place in the Skanska
Sweden, Skanska USA and Skanska Europe business areas.
They all possess product-oriented specialist knowl-
edge as well as project development know-how.

The Project Development and Real I'.slate business
area focuses on project development in which Skanska
commits its own funds. The Services business area, which
is the most recently established, works with facilities
management: and the development of services that are
related to management of commercial buildings.

The activities of Skanska are thus very diversified,
from building private houses to heavy civil construction
like tunnels, bridges or dams and project development
for its own account, as well as facilities management and
related services. Common aspects of our products arc
that they:

• have a long lifetime

• consist of many components

• are tailor-made for the site and to suit client demands

• are utilised to host various activities

• • • •' have a major impact oil the use of resources in society.

SKANSKA AND THE
Skanska began to apply its strategic approach to
environmental issues in 1995, although many activities
at project level had already been going on for a long time.
This was a period when all large Swedish construction
companies took environment on board as a strategic issue.
The reasons were demands from public agencies
concerning waste management and recycling, combined
with growing client awareness.

BISKS AND OPPORTUNITIES
When environmental issues were originally introduced
in Swedish business in general, the emphasis was very
much on the risks, while the opportunities came in much
later (Figure 2).

At Skanska we started to work with various projects
focused on improving resource efficiency, both in the energy
and waste sectors. We focused less on accident risks until

Figure I
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an unfortunate chemical accident occurred in a project
in southern Sweden where Skanska was the contractor.
This had a profound impact on the way Skanska handled
environmental issues. "Ilie lesson learned was that it is equally
important to address both risks and opportunities.

Introducing ISO 14001
In 1998 the management of Skanska made a strategic
and far-reaching decision. All units within the Group would
introduce environmental management systems within
less than two years (by the end of 19991 and have
them certified by the end of 2000. Some companies in
other industrial sectors had made similar decisions
earlier. The difference, however, was that they had a large
but reasonable number of factories to include in (heir

Planning J> Submission^) Design^) Construction^ Hand-over\

Risk
Assessment

Project Database

Edometer

Environmental Manual
T

Environmental
Logbook

Database of Chemical Products

system, while Skanska had about 10 000 large and
small projects that, needed environmental management.
This was a great challenge. Thanks to enormous efforts
throughout the organisation, we are well on our way and
will meet our target by the end of 2000.

Significant environmental aspects
One result of the task of introducing ISO 14001 has been
that all units have worked to identify the significant environ-
mental aspects in their projects. Figure 5 provides a brief
overview of the environmental aspects thai have been
highlighted as being particularly important. Their impor-
tance varies over the life cycle of a project, from land use
planning to construction, service life and demolition.

A PIOJECT ORGANISATION
Although ISO 14001 is a powerful management tool, it
does not solve all problems. On the contrary, it becomes
more apparent that you need a set of more technical tools
to develop and communicate your performance. The
challenge is not only to develop these tools, but also to
put them into operation in a project-oriented organisa-
tion: an organisation where every product is unique,
tailor-made and specified by the client.

The contractor's roles
"flic contractor's various roles have a great impact on the
potential to influence environmental considerations
and solutions in a project. In general, the aim is to enter
the development process as early as possible. A project
in which the contractor is also the developer ol course
provides the greatest degree of freedom. On the other
end of the scale are contracts in which the client speci-
fies every detail. This is particularly common for public
procurement. Somewhere in between are 'performance
contracts" and 'turnkey contracts'.

The construction of Seandic I loiel in Helsinki is an
example of a unique cooperation to enhance the environ-
mental standard ol the project (figure 4). The user, owner
and contractor have jointly developed a construction
process that incorporates environmental considera-
tions. The project involves acquisition, production and
maintenance in a life-cycle perspective.

An example of a more traditional contract is the
Oresund Bridge, which connects Denmark and Sweden
(Figure 1). The contract was awarded through public
procurement where environmental performance played
an important role. The experience from the environmental
work can be summarised in five key points:

• A client with clear environmental demands

• An extensive environmental impact assessment

• A commitment to environmental work by all parties

» A skilled and responsible contractor

• Good follow-up and evaluation programmes

A construction project ......
The following section describes the stages of a construc-
tion project, together with example of tools that have
been developed (Figure 5).

In particular, many large projects include risks that
have to be identified and addressed. In addition to
technical, financial and legal risks, Skanska's risk
assessment also includes environmental issues and
sociopolitical issues. In the environmental field, a risk
assessment takes into account such aspects as signili-
cant environmental impact, contaminated soil and
relations with clients and suppliers.

The sharing of knowledge and experience is a key factor
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in developing new solutions One tool that Skanska
has developed is a project database, which is available
internally on our intranet. A selection of projects with
environmental dimensions is also available and regularly
updated on our public Web site. This enables clients and
oilier stakeholder's to see a variety of environmental
solutions that Skanska has applied.

The design phase is critical for the environmental impact
of a project, (t is at this stage that technical solutions are
specified. This becomes even more apparent if we bear
in mind that the service life phase accounts for 80 to 90
percent of the environmental impact of a structure. To
help designers with their decisions, Skanska has devel-
oped the Ecomctcr, a computer tool for comparing
and selecting materials, building components and
systems. The Ecometer is based on a life cycle approach,
in which a structure's contributions to climate change,
add rain and two more environmental aspects are
factored in. It is being tested in practice in projects in
Finland (Figure b).

In order to ensure that the materials used in a struc-
ture do not contain unwanted chemicals. Skanska has
developed a database of chemical products in Sweden.
About 2000 products have been evaluated and compared
with our own lists of prohibited chemicals and chemi-
cals which are to be phased out.

Finally, when a project is completed it is handed over
to the customer together with all relevant documenta-
tion. A new element in this documentation is an
environmental logbook. It contains descriptions of the
structure's environmental characteristics, including
environmental product declarations for its constituent
building materials.

Other tools include an environmental manual to help
the project address environmental issues, especially
during the construction phase.

CUNCliSItSK
Knvironmenlal management systems provide the neces-
sary framework for integrating environmental issues
into the various activities of a construction company. The
ISO 14001 certification process is an important element
in focusing the attention oi the organisation on these issues.
It is, however, also important to have move operational
tools that can provide practical support. Experience shows
that when new categories of employees in tine organisa-
tion I i lake the environment a part of their duties, they start
requiring new tools. Of course these changes cannot
occur overnight. They take time, and the tools an; not applied
throughout the organisation from the beginning.

Results are not measured in the number of environ-
mental certificates, but in practical daily environmental
work. It is a living process, in which the integration of
environmental issues into all operations is the key to success.
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merits for the Food and Agriculture Organisation (FAO) and the ' tigurei 6
, „ , , . ' Results from the testing of the

United Nations I'.nvironmenl Programme (UNhP) in the Meld of ,~

marine pollution. Mr Wcnblad has an MSc in biology and chem-

istrv and has worked with environmental issues since 1972.
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A belter world • To prated the environment. Roche relies oh ehvitunment-fiiehdiy production processes
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Roche's activities span the discov-

ery, development, and production

of high-quality medicines and diag-

nostics tests, and respect, for the

environment is a core value in

everything we do. We are working

to win the battle against a wide

range of diseases and to help more

people stay healthy longer. Environ-

mentally-responsible innovations at

Roche are leading the way to com-

prehensive, individualised health-

care for all.

Roche,

We Innovate Healthcare
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'Ritacsflavin (vitamin EQ is a.vitamin

that plays a major role in biochem-

ical oxidation and reduction reac-

tions, such as occur in metabolic

processes. It is a yellow, fluorescent

dyestuff which is detected in almost

all living cells and which was first

isolated more than one hundred

years ago. Riboflavin deficiency in

humans results in metabolic and

skin disorders. In farm animals,

even marginal vitamin B2 deficiency

leads to loss of appetite and

impaired growth rates.

For these reasons, vitamin B2 has

become an important food and

feed supplement with a steadily

growing market demand. The

amounts manufactured by Roche

increased from 500 t of crude

material in 1982 to 1500 t i n 1999.

To extend manufacturing capacity, a

fermentation process was devel-

oped instead of setting up a new

chemical production line. The new

process, which became operational

this year, has significantly improved

the sustainability of riboflavin man-

ufacturing:

• Raw materials used are 90%

renewable. The amount of non-

renewable starting materials has

been reduced by 80%.

• Emissions of volatile organic

chemicals into the air have been

decreased by 50%;

• Emissions into water have been

reduced by 66%. In addition, the

remaining 34% consist of inorganic

salts and residual biomass only.

••• Solid waste from the process

consists of pure bidmass, which

after composting is naturally

recycled.

Improving sustaihability'.is a con-

tinuous process, as stated in the

"Policy on Safety and Environmental

Protection in the •Roche Group".

Further steps in this direction will

follow, led by process research

committed to sustainability. This

basic attitude is also underscored

by Roche's active support of the

International Chamber of Com-

merce's Business Charter for Sus-

tainable Development and the

Chemical Industries' Responsible

Care Programme,

Roche

We Innovci te 'tiedhh'care



XCELLSiS
A WORLD LEADER IN FUEL CELL M/VNUFACtURE FOR

TRANSPORT SECtOR.

XCELLSiS is the world leader in the development and manufacturing' of fuel cell engines for light and
heavy duty vehicles, as well as auxiliary power units (APUs) for on-board power supply in vehicles.

Originally formed as dbb fuel cell engines in 1997, XCELLSiS is now an international company with
operations in Germany, Canada, and the United States. These three locations develop and
manufacture fuel cell engines to meet the worldwide market requirements for environmentally

• • f r i e n d l y . v e h i c l e s . .. ; .. . . , : • : , . . . . . . . . . .,••• ,••• • . . • • . .•:.•.:; •. .•••..,;•;• ,.•'.•:;:.•.•;•.••• . . . . . . . .••••... ••; :.•.•••'::•;:::'• . . . . . . . . . . . . . . . . . . . . . . . .

Fuel cell systems in transportation applications provide alternative power solutions that produce
zero or ultra-low emissions, perform better, and are significantly quieter and more comfortable for
drivers and passengers.

Demonstration of prototype buses and cars in North American, South America, Europe and
Australia prove the excitement surrounding the prospect of clean, comfortable and quiet transportation.

Between 2001 and 2003, larger vehicle fleets will be demonstrated in the California Fuel Cell
Project, as well as in Europe and other areas. The experience gained from the vehicles and the
information gathered on fuel cell infrastructure will ensure the success of the commercial vehicles.
It will also generate public understanding and acceptance of fuel cell technology. Development
programs will advance the engine's technical maturity and reduce cost.

Our fuel cell engines mark the beginning of a new era of mobility, an era with a sense of
responsibility for society and environment. Driving a car or bus will only change for the better.

Handling, comfort, dynamics and safety will be improved by the fuel cell system. The resourCe-sav-
ing, low or zero emission fuel cell engine offers the range of a conventional combustion engine with
the emissions and sound level of an electric vehicle. :

Fuel cell engines are being developed by XCELLSiSi to be competitive with today's internal
combustion engine with the added advantages of environmental friendliness, increased efficiency,

the ability to operate on various fuels, and greater driver comfort and satisfaction. The XCELLSiS
fuel cell engine has been demonstrated in five generations of light duty fuel cell vehicles in the
DaimlerChrysler NECAR program and Ford's P2000 and FC5 vehicles, and four generations of
heavy-duty buses.

XCELLSiS is also working with Other OEMs to provide them with the same technology in the world-
wide market place.

XCELLSiS
.ii>>iita (.'Amill



Earth Centre and Global Issues

DAN EPSTEIN, Earth Centre, Doncasier, UK

ABSTRACT

WHY SUSTAINABLE BEVEIBPMEWT
Sustainability is tlit: pre-eminent millennium issue lacing
the Planet. Sustainable development is a response to the
increasingawareness thai the current eoui'se of development
is unsustainable, I'.videncc of this is manifest in all soils
ol ways that are becoming increasingly familiar. Climate
change, loss ol biological and cultural diversity, a widening
gap between the extreme wealth of the richest 10<V of the
world's population ;md the desperate poverty i.A' the
poorest 30'V, are but a lew ol the numerous examples
thai face the world at the turn of the 21st century.

In response to growing concerns about the course,
nature and accelerating rale of development, people from
all walks of lile, prolessions and parts of the world arc
responding creatively to find new ways of living that reduce
our impact on llic biosphere and are more socially
equitable. These responses which often arise spontaneously
and in isolation together form a eonvo\ ol ideas that arc
united by a common perspective and set of values that
define sustainabilitv. Sustainable development then is
an alternative worldvicw underpinned bv a set of values
that when practised result in a very different form of devel-
opment, hlarth Centre defines it as:

'A process that enables all people, particularly those
disadvantage^, to realise their potential and improve the
quality of their lives in ways that protect and enhance
the resources and lile support systems of the planet for
the benefit ol current and future generations.'

In other words it involves living on the planet as if
we mean to stay.

If sustainability is to take its place as the pre-eminent
issue facing the planet it needs to become mainstream and
impact on all our decisions and actions from the way we
consume (e.g. what washing powder to use) to trans-national
issues (e.g. treaties on climate change). This need to
popularise and make more accessible sustainability was
identilied by The United Nations Commission on Knviron-
ment and Development (UNCTD) (1Q87) when they
called for "vast campaigns of education, debate and public
participation in order io correct the course of development',
Rarlh Centre was created in response to this challenge.

S U S T A11M A ft I , F. D F. V F. I , O P M I- N T I N "I" I •: R N A T I O N A 1 , 2 7



; Planet eci

Earth Centre was and is intended to be a major public
resource for sustainability. Its aim is to celebrate the creative
and often ingenious solutions, the 'convoy of ideas' and
the principles and values that underpin sustainability.
Earth Centre seeks to be a living laboratory where
sustainability is brought together, explored and presented :.
in one place in practical, tangible and inspiring ways.

From its inception one of the project's key features was
its sheer scale and ambition: a 400-acre site, £ 120 million
ol buildings, exhibitions, gardens, demonstration technolo-
gies and accommodation. Scale was important in order to
give the issue the profile and glamour to provide immediate
impact for large numbers of visitors from all ages,
backgrounds and interests. Its scale would give it scope to

•.present a coherent and comprehensive account of integrated
sustainability, the great idea of our time and the most diffi-
cult subject yet faced by any museum. It was designed to
cover the subject from a global perspective, using eclectic
media add to bridge the gap between populist Visitor
attraction and 'informative education resource.

In practice it has set out to design, build and run a
high quality exemplary sustainable site that would give
the project integrity and a sense of authority and perma-
nence. It also aimed to have a spiritual and artistic
dimension in order to capture the timeliness and profun-
dity of many of the underlying issues and themes in the
sustainability .canon whilst avoiding the banality of

••much con temporary •exhibition •design. .•'•••'•'•:•••

The Earth Centre has always sought to be more
than a visitorattraction. It .•aims to be:

• A place of arid for education

•••• A research and demonstration resource '

• A standard setter in sustainability design, construction1

and operation
1 • •' An ecological park ..••••

• A catalyst: for sustainable regeneration

» A resource for the promotion of sustainable tech-
nologies, processes and products ••••.;..

••••• A p l a c e f o r e x h i b i t i o n s , e v e n t s a n d s h o w s . .••;:•••.•;.'

ilSIIIY i f i l :; .....,, . ^ r
Earth Centre's development has followed a long,
circuitous and often difficult route. |ohn Letts (a .trustee
of Earth Centre) first conceived the idea in 1989 for a
Museum ofthe 'Earth, which would focus on environ-",
mental issues. Jonathan Smalcs, founder of the project.

who was working for "Greenpeace at: the time/was
inspired by the idea, resigned from Greenpeace and started
work on the concept in earnest in 1990. lie found the
site in 1990 and together with .Pcildcn Clegg architects
produced an early Masterplan that he presented to
Doncaster Council. The council was inspired by the concept
'and a grant was awarded for research.

Between 1990 and 1994 the project raised funds for
a "major feasibility study and generated much local and
national support and interest. However, as a result of
the economic recession in the early years, which allected
South Yorkshire particularly severely, the project failed
to raise private capital.

In 1994, following the'award of a'grant •from Europe
and match funding from organisations like the National
Rivers Authority, the first works on land reclamation
started on site.

In 1995 a successful bid for a £50ffiillion grantwas
"submitted to the.Millennium •Commission towards the
.•'£•] 1 OnisthetTieOn theprovisothat lunding would only
be •provided once match funding was' raised. In early :1996
the European Regional Development Fund awarded the
project :£9'million to part match the Millennium
Comnrission grant arid later in the year English
Partnerships awarded the project £5.4 million. As a result
the furiders agreed to a phased development programme
and work on the .first phase of the project for £34m began
•'Oli site in spring 1997. The majority of the funds were
invested in .'essential site reclamation and clean-up,
earthworks, landscape development, infrastructure
(car park, path nctwdrk), services (water, sewage, gas,
electricity, 'telecommunications) and the first buildings
including a new cafe and galleries at the entrance and
two small pavilions on site, Very little was left for
exhibitions, interpretation or signage but this phase ol
the capital programme clearly had to focus on creating
the foundations for future phases. Sadly, because of he
nature of the funding and the condition of the site, the
really iconic and exciting Ark building by Future
Systems, which many in the architectural press .described
as •'Britain's answer to the Guggenheim museum in
Bilbao, was also put on hold.

In spring of 1999 the first phase of the project opened
to the public and at. the same time plans and fundraising
for phase 2 of the development started. Whilst Earth Centre
failed to attract the number of visitors predicted, it was
recognised by those who visited (and received a guided
tour) and by the Travel Writers Guild (who awarded the
Earth Centre the prize for the best tourism project in 1999)
that phase 1 created a very strong foundation with real
integrity and great potential.
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Phase 2 is now underway and is designed in part'to
strengthen the em-rent visitor offer and lo provide facil-
ities (brother businesses, in particular the conference and
consultancy oiler. Hie capital spend is being used to: enhance
exhibitions and information; provide a new conference
centre, accommodation and supporting facilities for up
to 150 people; build a canopy between the existing
galleries and restaurant thai will be covered in 1000m-
of solar PV cells that will provide electricity to the
project; and to create a new visitor entrance building.

'SllTliiiiAiLETUNSFBlilMTIBII'iff LUCE JUIBICINIIMY'
From the outset Earth Centre has sought to be more than
a visitor attraction; it is intended to be a living labora-
tory for sustainability, a project of and for the future. The
project would be an exemplar of sustainability in every
way from the choice of site, through its relations with
the local community, to the design and construction of
the buildings and landscape, to the regeneration of
place and economy. Details of some of the highlights of
the creation of a sustainable place are as follows:

•• Choice of site . . • . • • • • ' . ; ••••'• ..••

The Ivirth Centre is being built on the site of two
disused collieries Denaby Main and Cadeby. It covers
•an area ol 400 acres around Denaby, Conisbrough and
Cadeby near Doncaster in South Yorkshire. Two rivers,
the Don and Dearne, border the site. The Don was
canalised in the 1970s for transportation purposes and
is navigable to the North Sea. A railway linking I lull to
Manchester stops at Conisbrough station, which is on
site. Among the dereliction and waste created over the
100 years of mining there arc wonderful examples of the
industrial and pre-industrial heritage. There is a stunning
viaduct spanning the River Don. and Conisbrough
Castle, dating back to the 12th century, which has one
ol the finest examples ol a Norman circular stone keep
in liurope and presents itself as a perfect complement
to the Karth Centre's 21 st eentuiT approach to a sustain-
able future. Throughout its 400 acres, Ivirth Centre's
landscape features a magnesian limestone escarpment
along its northern edge, two rivers and a canal, ancient
woodlands and attractive wetlands. The legacy of deep
coal mining left the landscape on and around the site badly
damaged so that every square metre of the site was in
need of restoration. In designing the reclamation, a
deep understanding of the history and significance of the
site was vital together with an understanding of the local
ecological potential, sustainable reclamation practices
and a clear vision lor the long-term future of the site.

The project is situated in Mexborough travel to work
area, which includes the towns of Mexborough. Denaby
and Conisbruugh that together form one of the poorest areas
in Hurope. Both Denaby and Conisbrough were since 1870
pit towns that employed several thousand miners before
they were finally closed in 1986 following (he miners' strike.
'ITic area has also teen affected by the closure of the carriage
works in Doncaster, the decline of the steel industry in
Rotherham and (he general demise in heavy industry in
the UK since the early 1980s. As a result there is an acute
need lor regeneration of both the economy and the land.
It was this need lor new forms ol appropriate social
development, lor jobs together with the abundance of derelict
land, the rich heritage of the area, the excellent transport
network and location of the site in the centre of the
country that made the location attractive. The area
however needs large-scale regeneration to transform the
severely depressed economy. This is bonne out by the
European Objective 1 status of the area, but models and
visions lor the direction of change that will secure the future

of the area and create a distinctive sense of place are lacking.
I'.arth Centre's vision for a sustainable economy and the
scale and ambition of the project provide an opportunity
for a local renaissance, but the process will take time and
requires strong partnerships between the local community,
government and private sectors. This has already started
and over time it will reap substantial rewards. In the
short term1'Earth Centre has already created 100 jobs on
site primarily for local people and through procurement
policies has injected cash into the economy.

Li-iddseape reclamation
karth Centre docs not seek to restore the site to its former
beauty, but is rather creating conditions and habitat through
the restoration process that will optimise local biolog-
ical diversity, improve the visual amenity and provide
public access. The land restoration and landscape
design has been innovative in its attempt lo imple-
ment real sustainable design, and the best examples of
this are as follows:

« The biodiversity on site has substantially increased
through careful habitat restoration and creation
of new wetlands, meadow and woodland.

• Sustainable land reclamation techniques have been
used, for example waste products have been used
lo create new soil (sewage sludge, spent mushroom
compost and organic park waste) and planting
stock that will thrive and improve the soils over time
(willow, alder, oak and birch) selected.

< Sustainable materials have been specified (stone from
the local quarry, recycled plastic signs, reconstituted
'conservation' kerbs, crashed brick surfaces, recycled
and Forest Stewardship Certified timber etc.)

• Safe, secure and wild areas have been created for
children to explore and play that arc designed to help
nurture a sense of affinity and identity with nature.

» Systems for the sustainable management of the
site have been developed (the use of non-toxic
herbicides and pesticides, peat substitutes, water and
nutrient recycling processes and long term manage-
ment that encourages and accelerates natural
processes of succession and the evolution of self
sustaining habitats on site.

• An emphasis on the selection and use of productive
and edible plants used in well-designed and inter-
esting ways.

hkwic 4
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The design of landscapes and gardens (hat use
Geological systems as the guiding principle (nutrient
and water recycling and solar capture)

Creating public access to an extensive network of
picnic areas, meadows, woodlands and wetlands.

potential wildlife habitat around and on buildings.

Designing to minimise waste and in particular ihe
use n( materials that can't be recycled through
careful management ol the waste stream.

\ \ ally. •:!•[

iX-sign of KHsliiinable buildings
All ol' the buildings on site are designed to be as sustain-
able as possible. Karth Centre 's team produced
susiainability briefs for the buildings that formed part
of each of the design teams' formal commissions. These
focused on a number of key areas including:

» F.nergy consumption through ihe life of the building
to be less than 50<<< of the energy consumption for
a similar conventionally designed building. For the gallery
and conference buildings this was typically less than
100k\v/mJ/pa. To achieve this, cn-vironmental engineers
have played a much larger role in the design than would
be normal so that modelling environmental parame-
ters in part decides the forms of the buildings.
Examples include: setting the major buildings into the
hill side to provide thermal insulation; designing a
massive basemen! to store heat and coolth in the Planet
Earth galleries and a water storage facility to store hot
water in the Conference Centre: the use of hot water
solar collectors and PV cells lo capture solar energy
for use in the buildings: the use of underfloor heating.

, Use of reused, recycled and repaired materials in the
buildings including: the use of waste slag as a
substitute lor virgin aggregate in the concrete; (he
use of recycled limber including old telegraph poles
and timber sections, specifying only Forest Stewardship
Certified limber where virgin material is used;
using recycled concrete aggregate won during the
earth works from old collici'y buildings and importing
recycled concrete for use in gabion walls: using
recycled Victorian radiators to deliver hot water in
the conference building etc.

• Minimising the use of highly polluting materials such
as PVC and high formaldehyde and lead based
glues, paints, gaskets, sealant and board materials.

• Using local materials and craftsmen such as Cadeby
stone and local masonry workers.

• Minimising damage (o the existing ecology by
conducting ecological surveys prior to construction
and marking off sensitive sites and maximising

Design ol'si.tsiiiiii;)!)k' iitir
This focused on a careful survey of (he site and the orien-
tation and layout of the development together with
the specification of sustainable technologies to ensure
thai (he use of resources such as water and energy
could be minimised whilst sewage, water and other
materials could easily be recycled. Examples are the design
of a fully integrated water system around the site so thai
all rainwater is captured, stored and reused via a series
oi' swales, and a holding pond that also provides a
fantastic conservation resource. In the same way a
vacuum sewage system was designed to transport all the
sewage to a central biological treatment plant from
where il could be cleaned and reused on site.

Sitsiainsible im-site management syslews
The systems have been designed to minimise the use of
resources and particularly toxic resources and to
maximise the use of local materials, produce and skills.
Site staff were put through a five week induction and
training course in sustainability before the site opened.
This included a detailed introduction (o (be design
and construction of the site, the systems on site and the
principles, praeliees, values and examples of suslainabiiiiy.

Examples of specific practices thai have been put in
place include a waste management system that attempts
to recycle 7:5'V of the entire waste generated and all the
eompostable material (except the paper) is treated and
reused on site. The chef procures meal, dairy and other
produce locally and. where available, organically. The
main buildings have building management systems
attached to ensure they are managed efficiently to
achieve low energy in use targets.

Whilst F.arth Centre has a long way to go in peH'ceiing
ils design and systems, much progress has been made in
building and running an exemplary suslainable place. This
has not been easy, particularly with contractors who arc
notoriously conservative and unused to building or
working in new ways demanded by a sustainable
approach to development. The process of understanding
and Ihen putting into practice these new ideas has in many
ways been the most interesting and rewarding to date and
many u\ the designers and contractors who have worked
with the project have learnt a lot from the experience.

Harth Centre, unlike other environmental develop-
ments, has deliberately chosen to work with project
management, construction and operating teams who had
little knowledge or experience of the concept or practice
of suslainability. This has often made the job of realising
(he project's high aspirations more difficult and it has
meant that a lot of time and effort has been invested in
building and maintaining the culture.

THE OTtfK
To date the framework and foundations have been
created that will allow (he project to realise its earliest
objectives of creating a place that can address the issue
of sustainability.

The focus lor F.arth Centre is to create a powerful brand
for a worldvicw o( sustainability. With this in mind the
project has just entered into a partnership wilh a private
entrepreneur lo create three viable and dynamic
businesses on site: an education business aimed at
both the residential and day visitor markets; an enhanced
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visitor destination focusing oirif good and informative
day out that builds on the potential of a wonderful site;
and a conference, event and consultancy business that
builds on the It) years ol experience gained by Earth
Centre's team in developing, funding and building the
project and in meeting the growing demand lor practical
support by commercial and other organisations inter
ested in how to plan and implement sustainability.

In order to achieve these ambitions the partnership
of Earth Centre trustees and core staff, together with its
new commercial partners, is working on phase 3 of the
capital programme which will take the Earth Centre another
step towards its vision. Concurrently, the new private
company Earthco is branching out into a wider port folio
ol education businesses, conferencing and events and
consultancy that will.realise the potential of (he site and
ensure an exciting future for the project. The core
theme of this new development will be the creation of
an education campus for residential and day school visits.
The visitor attraction will be further strengthened (o meet
the needs of the education market (from primary school
to life long learners including research students) and other
focused market: sectors. In addition, Earth is building
its consultancy potential particularly around events on
site for businesses and professionals and will be utilising
its hard earned and very practical experience in creating
Earth Centre to help others understand and adopt
sustainable practices. In order to achieve these ambitions,
the partnership of Earth Centre trustees and core staff
together with its new commercial partners arc working
on phase 3 of the capital programme, which is very clearly
focused on these new businesses.
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Fax: +44 (0)1709 512010

E-mail: mgcc@carthceiilre.org.iik
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"To me it is self-evident that environmental issues will become

increasingly important, in the coming years, in order to achieve

sustainable development, far-reaching changes are required

when it comes to efficient use of resources and environmental

adaptation of buildings. Skanska has the resources and expertise

to speed up this development.

Claes Bjork

President and CEO

Welcome to read more at www.skanska.com

SKANSKA



Youth Participation in the
Implementation of Agenda 21
A Way Forward
DAVID \NomiVOMRl, Peace Child International Rabat, Morocco

ABSTRACT

hildren and Youth are one of the nine major
groups in Agenda 21 . its authors realised that
engaging the attention ot the rising generation

would be Key to the successlul long-term implementation
of the Agenda. Chapter 25 is very explicit: 'By 1983,
governments must establish consultation procedures
for the participation of young people of both sexes in
the decision-making processes concerning the safe-
guarding of the environment'.

ewever, the Agenda does not explain where and
now that participation in decision-making should
take place. It was lett up to governments, UN

agencies and Individual governments to figure this
out for themselves.

Though liltlc was done by 1995. there has been a lair
amount of experience in the eight yeans since Rio:
UNICHI", UNEP, UNKSCO and UNDP co-operated
with Peace Child International to get young people to
wrife. illustrate, design and edit (heir own highly
successful young people's edition of Agenda 21
Rescue Mission: Planet Earth (very few young people
were ever going to even read ihc original, lei alone partic-
ipate in the implementation of it!). They also co-operated
with CSV) to produce a popular educat ional follow-up
programme ol'Sustainabilily Indicators lo enable young
people lo assess progress towards sustainable life-styles
in their communities. The Swedish Q-2000 and Natural
Slep groups ran similar programmes for, and with,
young people. Several US. Latin American and Canadian
youth environmental NCOs changed their focus to
incorporate the additional disciplines of sustainable
development. In 1996. several governments (the Dutch.
Swedish, Finnish, Norwegian, German, Swiss, Danish.
Austrian) worked with the CSD lo organise a Youth
Intersessional meeting. In spite of the best efforts of (he
organisers, the Earth Council, Q-2000 and Peace Child
International, the young participants spent so long
determining the text of (heir 'statement' that, by the time
it was finished, the CSD meeiing was over and there were
no government officials left with whom lo discuss it.

It demonstrated a weakness in the traditional youth
participation methodology til the UN: on every occasion

ti e&t ia i of AGetJda 21

ty chiltoN of the WofiU)

that it happens, the young people end up pleading for
the right to participate and to be included in delegations
etc. Bui when given the chance to participate, CSD experi-
ence suggests that they do not have much worthwhile
lo say. Maurice Strong's experience of youth participa-
tion in creating Agenda 21 was similar: having raised
several million dollars to facilitate youth participation
in the preparatory process, he was heard to ask: "Show
me a line 0.1 Agenda 21 that has changed as a result of
youth participation'. There was not one. Perhaps it is that
the topics under discussion at CSD are so complex and
technical, very few young people arc equipped to
comment on them.

The one area of Agenda 21 where young people are
powerfully equipped to comment is Chapter 56. the

l-kvj'c 1 /lop!
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education and public awareness chapter. Kdtiaiiion for
sustainable development is an area where young people
can become a driving I'oree; more than half I he members
of the CSI) Kducation Caucus are young people; indeed
the Southern co-chair is a youth. A young people's F.arth
Summit convened in 1999 to determine youth priorities
lor the new millennium, determined that appropriate educa-
tion was the number one priority. The CSD secretariat,
noting youth interest in the area, invited Peace Child
International to arrange an Upside Down session at
CSD VI where education was under discussion: in it the
students became the teachers, explaining to the adult
audience of officials and diplomats how they would like
Education for Sustainable Development to be delivered.

However, as several governments have been quick
to point out. Chapter 36 of Agenda 21 has not been
pursued with the kind of enthusiasm or strategic direc-
tion that might have been desired. Education remains
the lbrgoii.cn priority of Rio. In spite of youthful enthu-
siasm for the issue, neither governments nor 1 he-
education establishment have welcomed the youth
initiatives with open arms and funding. In the UK, a
student-teacher initiative to have a pilot education for
sustainable development examination course taught
in 20 schools has been turned down three times lor funding
by the UK Knviromnental Action Fund. F.leven of the
original 13 institutional investors in the community sustain-
ability indicator programme mentioned above slopped
funding the development of the programme alter 1997
despite it being the main plea of the youth statement to
the '97 UNGASS session. Of the $2 billion Chapter 36
recommended be spent on re-orienting education
towards sustainble development, the best evidence
suggests that only single figure millions have actually been
spent. So the revolution to re-orient education towards
sustainable development has not begun in earnest yet.
Indeed, the framework lor such a revolution has not begun
to be discussed. Education continues on its merry way.
producing ever-more-erfieieni planetary vandals, rather
than the generation equipped with detailed knowledge
of, and commitment to, the disciplines of sustainable devel
opment. that will enable them to be cautious managers
of the earth's natural resources.

I would not for one second suggest I hat. young
people should stop their lobbying on this issue. It is vital
that education be re-oriented towards sustainable devel
opment eventually. But it would appear from ihe
experience of the last eight years of lobbying at CSD,
(hat youth need powerful new partners in the educational
establishment to secure the changes they want to see.
They cannot do it alone.

So what can they do? Felix Dodds has invitee:! Peace
Child International to help mobilise young people to
take an effective rale in the build-up to, and follow-up from.
Earth Summit 2002. If that role is to be more effective than
it has been to date, clearly a new approach is needed.

The occasion of the Millennium Young People's
Congress a kind of youth Earth Summit which
canvassed the views of some 25 million young people
in over 100 countries on their priorities for the new
Millennium - enabled us to get youth input on what that
new approach might be. The mechanical process of democ-
ratically selecting priorities was interesting: it threw up
some concerns not generally at the centre ol the CSD
debate, specifically education, bu1 also peace-building
and a reduction in military expenditures, human rights
promotion, ending corruption, eradicating AIDS,
reducing youth unemployment etc. But at the heart o(
their Report from the Congress was a desire to take action
themselves; to do small projects that contribute to the
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overall aims of Agenda 21 . T.nough of talk!" appeared
lo be tlK'ir conclusion, '1 .ct*s have sonic action!'

Children and youth ave often perceived as iiiurulv tile
bcneliciaries of overseas development aid, a sector of
society for whom schools must be built, healthcare
pro\ ided, university places supported etc. The message
from young people is that they would like lo be seen as
instruments of sustainable development rather than
merely the beneficiaries ol it.

Their report of their Millennium Summit, which
includes a lot of their action projects, is called 'Be the
Change", from the Gandhi line: 'You have to be the change
you want to see in the world!' The Action Programme
built out of the Summit has the same name: BTC. Its
purpose is to provide small grants i$5O-$5OOO) to
projects led by young people under 25, and executed by
them with the assistance ol appropriate mentors, evalu-
aiors etc. Central funds arc distributed by a Steering
Committee of six youth electee) by the Millennium
Young People's Congress and five adults. Other funds will
be raised via a website set up in paiinershipwilh the Net Aid
Foundation, which is a major partner in the venture.

'Irue to its aim to be a thoroughly modern, 21 st centuiy
youth-led Aid Agency, Be The Change is entirely e-
based: projects are generally submitted via the website
(though ol course many still come in by mail and are typed
on to the site at the UK Secretariat); the secretariat checks
out each project, ensuring that each one meets minimum
conditions before submitting them lo the steering
committee for approval and prioritisalion. Chosen
projects are then put up on the website, along with
photographs of the project-leaders, the problem they aim
to address, their budget needs and a credit card donation
space, individuals or schools can surf the individual projects,
select one that they want to support and make their
donation directly by credit card. Then, via e-mail, they
get regular updates on the progress of the project.
When it is completed, their names appear on the
sponsor list of back catalogue projects. The list then
becomes an excellent Action Database for other groups
lo consult when trying to answer the question: 'What
con we do about sustainable development?'

To date, the projects mostly address the priorities
agreed by the young people at their Congress - education,
including IT education, features ..heavily. So does rural
primary education,, health education, advice and delivery
of inoculations and AIDs awareness, the building of biogas
plants, wind energy plants, water supplies, and many
other basic services to assist in the eradication of extreme
poverty. Now the website is up and running, we hope that
many more projects will be1 received from youth in diffi-
cult circumstances both in the global south and in the emerging
economies of Central and Eastern Europe where young people
seem particularly-eager to lake the future in their hands.

The advantages of youth-led sustainable development
projects arc many:

They are very cost-effective: it was estimated that a
water supply project developed for Tanzania thai would
have cost $75,000 for an adult-led development team
could be done by a "Be the Change' youth-led team + adult
•mentors volunteering their time, for less than 85,000.

They are educational in the best sense: (his is the kind
of hands-on active education that the young people
begged for at their conference. They do not want lobe
seen as eitizens-in-waiting, warehoused in classrooms until
their 18th birthdays. They yearn to be active NOW

during their school years. These projects give them a chance
to contribute something useful to their communities, and
experience the joy of leadership and societal improvement.

They seed a new generation of socially active citizens:

HqVK'6

•\ ...7/Y'!.ip ,':l y. i(;M;; ^.vc.y.i/o' in • ''

.•Vki/uwi d'n.lio.-.'.ed nbout the

divippeaitr'a and dearaded
landscape in thm :.ountiy! would
like tC' f'r-duc^- the- amount ol llOOS

cut ti.-MTi ,'i.v Hi,n\;xxl by

pro^idiKI solai i-i.v.-t.-vs to the .••

eaivinni nK. ',..v.-v v.jf >\Aejnyenje

and his pr:vp f.:lan to tt>wuehf

desian an~i uutki oi nm\

impl'C:\-fid V..VLU :::yt.r:i '..'.unenlly,

lolar c:y:>\:->is in u^e ato vety btcj

roirifyitad to a pinole family's

h'qi<iionioni ]he\ cite: made Irani

iinpoilcd materials and they ore;

strengthening civil society lies at the heart of Agenda 21
but no one knows how you train socially active students.
This programme aims to provide experiential learning
to those who might not think of themselves as social
activists, By the lime tliey complete their project, they
will have seen and -experienced the power of individual
leadership and collective action at the grassroots level
for the connticin good. In this way, the BTC programme
will nurture a 'new generation of community leaders

Youth are good at partnership:••the kind of turf
•Wai's that••disrupt many adult-led initiatives are not gener
ally present ;iri youth-led programmes. Everybody
seems ready to lend a hand to make sure that the kids'
project succeeds.

SuKtainability: kids are very aware that their you I li is
not sustainable - so a firm criteria of all projects is that they
figure out how they are going to sustain their project beyond
their own school days and beyond the grant period. This
inculcatesi'ari•.understanding of the meaning of sustainabilily
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figure 8

Antka and 20 members <".̂  her

youp culled The Possibility

Generation plan to give
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town. The monev will go buck fo

the slum children

which, we hope, will be translated into every other field
oi endeavour that the young person (urns their hand to.

North-South linking: it is hoped that many projects will
he collaborative ventures between schools in the North and
groups/schools in the South, Many groups already do this,
but the excitement of seeing the faces of actual children
from the South transforming their own and their commu-
nities' lives through funds raised and support letters
written by children in the North, gives a personal connec-
tion lacking in many Other types of development aid.

A one-stop inlonnation-to-acfion shop on sustainable
development for youth. By its comprehensive series of links
to the many other excellent Websites dealing with youth
and sustainable development plus its own ever-expanding
database of completed projects and those that fail (we lee)
it important 1.0 show why projects fail, when and if they
do), young people anywhere inlhb world will be able to
learn about major global issues relating to sustainable devel-
opment and what their peers around the world arc doing
about them, •This', we hope, will stimulate them to submit
their own •project proposals to the Be The Change fund.

The goal,:of course, is for young people to be able
to come to Earth Summit 2002 with a raft of completed
projects t6 show off and say: 'Look what we've done!'
'Iliis will be "awelcorric:'change from the traditional whingc:
'Let youth have a voice!' Much better, we feel, that, they
be known by their deeds rather than their appeals
which traditionally have not: got them very far. We are
hopeful that the project: can expand geometrically with
the internet "so that, in a very few years, thousands of
youth-led projects will be being implemented and
millions of dollars will be being raised for them. But, we
must stress, this project is in its very early stages: we shall
bring news of its progress in future issues of Sustainable
Development International.:

At best, we fee! that this initiative can point an effec-
tive way forward for youth participation in the Agenda
21 implementation process, one that will empower
young people to feel full and active participants, as well
as providing concrete benefits lor their communities. At
CSD VI, we floated the slogan: '5% of overseas development
aid for projects led by that...50% of the world's popula-
tion that is under 25.' We recognise that it may be a while
before projects like Be The Change arc spending the"$2
billion a year that this represents. But when/if they arc,
and when/if they can achieve the 1500% cost savings that
some estimates show (hey can achieve, young people will

get close to raising the additional $40 billion of OI )A which
successive I luman Development Reports say is necessary
to eradicate extreme poverty from our world.

That is a goal to which we feel all young people should
rallv at Karth Summit 2002.
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Maintaining Spatial Data in an
Enterprise Land Management
E n vi r onmen t
JlM Qan^GeoAnalylies, Madison, WJ, USA

ABSTRACT

user-iriendiy application tiiat can ent several dnlerent

ting operations on unclaimed, original land grant

RRsniiPmiC Inn mntiAninti fitfltn fntipct hmintlflniAo 4nH

^

In May of 2000, the State of Wisconsin Board of
Commissioners of Public Lands (BCPL) contracted
with GeoAnalytics, Inc. of Madison, Wisconsin, to
develop a flexible, user-friendly application, which
they could use to maintain their spatial data layers. The
Board was looking for a low cost Geographic Informal ion
System (GIS) to help them manage forestry and permit-
ting operations on approximately 80 000 acres of land,

mostly in Northern Wisconsin. The project require-
ments specified that the tool needed to easily edit
several different layers while at the same time maintaining
the link between layer features and related business dala
records.

BCPL is responsible for managing federal grants of
'land in the State that were originally set aside for the
support of schools and other institutions. The agency
undertakes timber production on many of the parcels
and returns the income from this activity to a low
interest loan fund for State' municipalities. In recent years
the Board has sought to modernise and streamline its
business workflow. They have pin-sued several initiatives,
including document imaging, the upgrade of their
legacy loan system, and utilisation of a number of land
inventory technologies.

Infoimaiion Management at BCPL'has'progressed along
these tracks for several years.They arc now beginning
the process of twinging those threads together using modem
client-server and Windows software running on high-1

powered NT-PC platforms. The integration of these
different systems is aimed at decreasing redundancy,
increasing the efficiency of data access and query, and
providing the information needed to fulfill the Board's
mission of stewardship, preservation and sponsorship.

LANDS HELD IN TRUST :;-••-':.<;•;-.• ' ..\,:
In 1848, BCPL was established to oversee the sale of 5.2
million acres of lands that were'granted to the new State
ol Wisconsin for the support of public education. The
proceeds t.A' these sales were deposited in permanent funds
and invested in trust for the benefit of various institu-
tions. By 1900. the Board had sold 97% of the Trust Lands
into private ownership, ll was after this time that BCPL
began to reinterpret their mandate to act as trustee for
the lands remaining.

Due to depressed real estate markets, the Trust
Lands svere withheld from sale for forty years, until 1954.
Also during this time, BCPL land (Management practices
became more custodial in response to dwindling timber
supplies, devastating floods, State conservation laws and
the beginnings of the conservation movement in the United
States.

h'gure .1 '

..Board of (..'o ol Public
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With the housing boom during and after World
War II. the Board made the transition from maintenance
to sustained limber production. I laving escaped the earlier
era of limber exploitation, i he Trust Lands had retained
characteristics of the State's old-growth pine and
hemlock hardwoods. Where these lands have been
recognised as ecologically unique, the Board has ensured
their protection, in part by conveying them to state and
federal agencies for wilderness, natural and wildlife areas.

One problem facing the current land management
strategies is the scattered nature of Trust lands. This distri-
bution is based in part on the method of land survey
practised during the settlement of the State, known as
the Public I .and Survey System (PI ,SS). The system utilises
a grid of six-mile square townships, divided into 36 one-
mile square sections. The Ibth section in each township
was set aside for the maintenance of public schools and
became the foundation of the Trust Lands. Further
fragmentation occurred as 16ths of sections, known as
quarter-quarters (QQ) or Ibrtys (40 acres nominal
size) were sold to private owners (Figure 1).

The quarter-quarter has become the basis of land
management at BCPL. Income from land activities
goes to different funds depending on the type of the original
land grant associated with each QQ. The QQ is then the
smallest unit to which all land management practices must
be attributable. 1'his includes property transactions, forestry,
conservation and permitting. It is also the tic by which
the relationship between Spatial layers and business records
can most often be made.

GETTING II HANDLE H i GEOGRAPHY
Spatial information has been with us for hundreds ol years
in tile form of maps that we used to navigate the seas and
to delineate boundaries. In the same way that computers
helped us to organise text based information into
databases and spreadsheets, they are now helping us to
organise our spatial information into layers and views.
Layers are groups of geometric, features representing similar
objects, such as soils or forest types. Fach feature in a
layer can be assigned a unique number, or II). The ID
can be used to associate spatial features with related tabular
records. Combine this data structure with a user inter-
face and you have a Geographic Information System.

By using classes ol attributes to symbolise their
linked spatial features, we can produce thematic maps
to discover new patterns in the data. In this way. CIS
provides another (ool for visualising data and extracting
information. Specifically, in land and forest management
systems, there arc many types of information that have
a significant locational component. When these various
layers are overlaid, as with soils and forest stands, a new
pattern of information emerges that can lead to benefi-
cial changes in management practices.

Since about 1995, BCPL has been investigating the
use of CitS as a new means of preserving and managing
the lands it holds in trust for the citizens of Wisconsin.
Early efforts were directed towards data development
and map generation. The Board created their first
recent map of 'Trust I .ands by matching their tabular list
of QQ parcels with the l.andnet layer built by the
Wisconsin Department of Natural Resources (. WDNR).
The Landnd is a representation of the PLSS down to
the QQ, and was developed in turn from a Section level
layer published by the U.S. Geological Survey.

1 .aler efforts carried out by the Board to describe their
spatial assets have included the purchase of Global
Positioning Satellite (GPS) receivers and interpreting
software, the acquisition of multiple, complementary spatial
data layers, and the development of several land manage-
ment computer applications built with Environmental
Systems Research Institute's (FSRI) ArcView CIS.
AreView is a custoniisable, user-friendly Windows
program that provides a powerful quei\ and analysis inter-
face lov spatial data.

These first spatial tools were used by BCPL to
manage the wealth of spatial data they had accumulated
and to produce useful products as part ol business
workllow. The ArcVie-w custom applications that were
built included a spatial data browser, a rudimentary land
editing tool, an image cataloging and display dialog and
a limber sale and permitting database with reporting
capabilities. The latter application was unusual in that
it recorded timber sales based on timber that had
been submerged in Lake Superior for over a hundred
years (Figure 2).

BEYi i i II STANBALONE BIS
Historically, GIS developed as a standalone system
where spatial data could be managed and maps could
be generated based on internally stored attributes
associated with spatial features. As with the entire
computer industry, the trend in recent years has been
to integrate proprietaiy and application specific data with
data from other business processes and from different
disciplines. This not only leads to new insights into the
exact nature of data, but also streamlines an organisa-
tion's workflow from one operation to another.

In conjunction with the State of Wisconsin standar-
dising on an 'open' Windows NT operating environment.
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BCPE made plans to •'convert its legacy systems.
Applications written in this new realm have the innate

.ability to intercommunicate: .This, in addition .to
Windows' user-friendly qualities, would allow the
Board to reduce data entry requirements, provide
real-time reporting in response to inquiries, and
bring data easily from one program to another in an
automated way.

As part of BCI'L's syStern modernisation plans, their
initial, spatial land management tools would be expanded
to include a sophisticated spatial editor tied directly to
the new enterprise database. Land management
attributes would now be stored with other business data
for the first time, and in some cases it will be the first
time this data has ever been digital. In addition to
deriving the same automation benefits described above,
this new system will allow BCPL to accomplish the
following goals:

» Maintain an accurate tabular and graphical inven-
tory of lands and timber;

• Assist in the prevention ol trespass on state and private
lands;

• Plan interactionswith other state land manage-
ment agencies to promote the consolidation of
public lands and an ecosystem approach to land
management;

• Permit the sharing of electronic data among public
agencies, including counties, state departments
and Federal bureaus;

• Assist in. the determination of accurate survey lines:

• Accurately locate critical habitat areas;

•»•' Avoid cutting of timber in sensitive environ-
mental/archaeological areas;

» plan for increased timber yield harvesting.

ShapeDialog

The W'DN'R recognised some of these same benelits from
digital access to spatial information, and so several years
ago began development of what would become the
Reconnaissance Are View Editor (RAVF), a forest
stand management application. RAVE is an ArcVicw
custom extension that allows the user to easily edit forest
timber-type area I features (polygons) while at the
same time updating tabular records. The text-based infor-
mation tied to the features contains data about species
composition and planned and completed timber
management activities.

As BCPL was preparing (or enterprise integration,
they evaluated several approaches they might lake to
adding the spatial component to the system. Examples
•of possible tools they looked at are the professional G1S
capabilities of the higher priced ESR1 program.
Arc/Info, the extremely custOmisable tool kit provided
by ESRI's MapObje'Cts component modules, and the
existing RAVE application for ArcVicw.

Being a small agcncy,;oneof BCPL's main priorities
for the system was that it be cost-effective. They
would rather find a functional alternative to higher priced
products such as Arc/info. JVlapObjecis. while being
by design an interoperable player in the Windows
environment, is strictly what you make it, having no
default, multi-functional user interface. When comparing
the cost of development time for a from-serateh
approach like MapObjccts to modifying the existing
RAVE application,-BCPL decided to implement the
second solution.
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The RAVE tool already contains several of the capabil-
ities BCPL has chosen to implement. The polygon
editing interface builds on ArcVicw's out-of-the-bo\ editing
routines to provide a compact, time saving dialog that
also maintains the link between features and forest
attributes (Figure .5). The application also contains an
efficient tabular editing interface based on forms built
with Are View's Dialog Designer extension.

What RAVI-! does not contain is a direct connection
to an enterprise database. Attributes edited in RAVE are
eventually output to text fifes that are then manually loaded
into the WDNR Oracle database. BCPL would like to
replace this flow with a more efficient, interactive
update of the database server, which in the Board's case
is also Oracle. In addition, the tabular editing dialogs
in RAVF, are too restrictive for BCPL needs.

Once again, in the interest of economy. BCPL would
like their spatial editor to be capable of editing a
number of layers with different tabular dependencies.
Even if this was not the case, the specific content and
structure of WDNR's forest stand information differs
enough from BCPL that just minor changes to RAVE's
hard-coded references will not be sufficient. The sum
o( these discrepancies between the existing and proposed
applications forces the design to carefully manage an
economy of style. While intent on preserving as much
of the previously engineered code as possible, new
approaches must be pursued to provide the necessary
functionality within budget.
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3ILUTIBNS H«D TRADEOFFS
In order for BCPL's Geographic Editing Module (GKM)
lo serve a variety of layers, the variables of tabular
dependencies must be minimised. Following the pattern
of earlier subsystems within the enterprise information
system, BCPL would prefer that text attributes be
maintained through a consistent set of Visual Basic
derived forms (Figure 41. This eliminates the need to handle
multiple table relationships in GKM, allowing it to locus
on assuring that spatial features remain tied through a single
key value to the rest of the system's related attributes.

The Oracle system developers must cooperate with
(hi? approach by denonvialising some structures and by
creating alternative structures, such as database views.
Views are virtual tables based on SOI. queries that
combine records from multiple tables into a single.
ArcView accessible logical entity. Once these database
simplifications are in place, a layer configuration (able
can be built that defines a consistent set of parameters
for each layer to be handled by the editor. GEM can read
from this table the name of the spatial data die, (he primai-y
Oracle table, and the primary and foreign keys that
join (he two. Tabular fields can be assessed on the fly and
generic attribute editing forms can be built accordingly.

Transforming RAVlZ's two step, manual method of
updating the enterprise database into an interactive process
for GKM could follow one of two paths. One way
would be to set up a tabular link from ArcView (o
Oracle that lasts the duration of a GEM edit session. The
(ools in ArcView for managing and manipulating this
type of table, however, are completely different from those
that work with ArcVicw's native database format,
dBase. Hy choosing the alternative route of downloading
the required Oracle table to dBase format, RAVI- code
snippets can be reused.

Another advantage of severing the Oracle connec-
tion alter making a copy is that the connection does not
have to be maintained. At the end of a GI'.M session,
records that have been Ragged as being new or modified
can be individually inserted or updated through a series
of SOI. expressions. The probability is low at BCPi. that
multiple editors might attempt to access the same data.
This allows GEM to handle table locks in a manual way
by setting a field in the layer configuration table to either
checked out or in.

In the end GEM will be less specific than RAVE, but
more flexible. As BCPL moves along the path of
continued modernisation and automation, more sophis-
ticated spatial tools can be incorporated. For the time
being, however, GEM allows the Board to take a signif-
icant step towards integration and efficiency.
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• Advanced instrumentation provides laboratory-grade results.
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color comparisons.
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or battery/eliminator charger.
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The Caspian -Aral Sea Region:
Earth S|ptem Science as a Means of
Understanding and Empowering
Decisions
ERIC FROST & DAN FEISTEL,"•-San-Diego Slain Ihuvmiiy, CA, USA.

ABSTRACT
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This short collection ol'lhoughts based on pasl cll'orts
in Ccnlra) Asia is a retrospective suggestion ol" what might
help such individuals, organizations or governments to
help ihc situation in (his region. It is written I'rom an l'.ar(h
Systems Science ;.ippro;)eh, Avhere, lor e.xanlple, the
lost' water from the Aral Sea (Figure 2) is one of the
primary providers of the agricultural livelihood lor the
millions of farmers in portions of Uzbekistan, Kazakhstan
and Turkmenistan. Refilling (he Aral to its 1960s level
would decimate the economies of thousands of commu-
nities. Tilling the Aral with the current agricultural
wastewatcr would adversely affect the water qualitv of
the existing Aral. Allowing the enormous quantities of
'agent-orange' type dioxins used in the Soviet-era to disin-
tegrate where Ihey are in the soils is probably a good

answer. Bringing these dioxins to the Aral with return
irrigation systems designed to reduce salinity in the fields
and raise the level oi'lhe Aral is probably not be the best
answer. Transport of highly saline water to the edge of
the lannland in the desert, rather than the Aral, may be
an ellective short' to long-ierm solution, Improvement
in drinking water quality and assistance in elfeetivelv
raising crops lor a better economic livelihood are some
of the major ways to improve health and hope of the
people. Hie water system ol the region is so eomplev that
it is almost impossible tonianagewithout a significant
increase in knowledge ol where the needs are, where the
water is, what the waier quality is, and how it can be
valued (priced) in some manner for its critical uses.

The rising level ol the Caspian seems almost beyond
real understanding, lei alone finding solutions (Figure
3), 'Global change* are words that may describe what
is occurring, but we know too little of the many influ-
ences on the level of the Caspian to provide a definitive
answer to why the water level is rising and causing major
damage to the infrastructure located at the waters edge.
Decision-makers can't possibly make appropriate
decisions il we cannot provide them with some under-
standing of what is really happening. Can we answer
the simple question. 'Are the Caspian and Aral
connected in their problems?' Yes and no, depending
on what the questions are. We need to deal with
world-class issues like this in a systems approach
using answers found in other similar areas of the
world (Figure 4) such as this area ol Central Asia dealing
with world-class developmental, environmental, and
humanitarian challenges. Aid and development groups
may help provide the linkage to bring solutions and
problems together on a global basis.
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S!Z! H i l l LOCATION SF I K AREA
The sheet- size of the Caspian and Aral rcllccl the diffi-
culty of finding Oiisy soluticins. The Caspian is about same
si/.e as California and is larger than Germany. Kazakhstan
itself is about seven times as large as California, with
Uzbekistan and Turkmenistan both being larger than
California or Germany. The overall region that needs to
be considered is even larger because it involves the entire
drainage basins of both the Aral and Caspian Seas, draining
areas as far north as Moscow. Buth these seas are
closed systems, like closed bathtubs, which are fed by
major rivers such as the Amu Darya and Syr Darya for
the Aral and the Volga. Ural. Hmba, Kura and many smaller
rivers for (he Caspian.

The size of the region helps explain its isolation and the
difficulty for governments to understand (.he whole
problem and implement policies and procedures to
manage the regions. In the southernmost part of the
former Soviet Union it is warm enough to grow cotton
and rice. It is also within the vasl steppes of Central
Asia, historically pail of the Silk Road for connecting China
and India with i'.urope and the Middle Hast. This history
is critical lo work through the complex political, spiritual
and business Iramew ork into which any solutions must lit.
Any solutions must involve the peoples and governments
of the region. As an example, areas like the district in
Uzbekistan around the Ami ore considered as Karakalpakstan
by many of the people who live there and see themselves
as only a poor stepchild of Uzbekistan itself. The people
of the region, however, provide the one of the most
powerful motivations for helping solve problems, as they
are people t hat are history in history, talent and potential.

C t l S l i BASIN GEIGRAPIIG IDENTITY
Both the .Aral and Caspian Seas are dosed basins by
geographic and geological definitions. Water comes
into their basins but it docs not How out; it only evapo
rates or goes into grotindwaier rather than flowing to
(he oceans as water from most other basins does.
Small-scale analogies are the Saltoti Sea of southern
California (ligure 5) and the Dead Sea in the Israel-lordan
area, which arc both about 1/30 the size of the Aral and
1 /400 the size of (he Caspian. Water, salts and impuri-
ties How into the seas and the water leaves primarily by
evaporation. Through time, the normal progression of
geological events is that the basin becomes saltier and
saltier depending on the water chemistry and the precip-

4 6 . S u S :rA i M A n i. E D E V E V, O P M F. N T I N T I: R N AT I G N A I ,



itation of salts. In man)' desert lakes, salt is deposited
each year and the water completely evaporates, leaving
a yearly deposit of salts and clay that gradually sink and
compact as they 1111 the basin. Salts in some of these lakes
form viable economic deposits such as at Seaiies Lake
in California and in some ureas of Central Asia, Many
such basins in geological time also become oil and gas
deposits, as organic material is brought in and thick
sequences of sediment are accumulated in the .sinking
basin. These salts can be of great value and provide signif-
icant economic resources.

RECORD IF .GLOBAL/CHANGf
Constant deposition in a closed basin also produces a
record of major earth processes involved in what is
popularly known as 'global change' providing an exeel-
Icnt reflection of what is happening in an entire drainage
basin. These closed records are commonly more under-
standable (ban systems connected to the world's oceans
that involve more processes than we can easily separate.
As records of global change, these regions contain
answers and insight from past years that can be of
assistance in understanding climate change in other parts
of the world. As one example, the Aral Sea is mostly led
by water thai is derived from glaciers in the Tien Shan
and I'amir Mountain ranges, which are portions of the
larger Himalayan Range. More water is generally
produced when (lie climate is warm, less when it is cool.
The receiving basin for this water has generally been the
Aral, although the water has sometimes crossed out to
the Caspian, not reaching the Aral at all. The Aral is thus
much like the bulb on the bottom of a Ihernioineler.
recording I he effect of the temperature and climate of
a large region through time. This year, the sedimentary
record is clearly recording the drought conditions and
severe hardships on the people, (heir crops and livestock
and indigenous animals and plants. The Caspian is a similar
recorder of climate change, but from water derived from
snow and rainfall runoff from a very large region,
mostly to the north and west. Sediment-laden water from
livers like the Volga enter the Caspian and arc immedi-
ately precipitated by the sally water, greatly affecting the
environment. Spin patterns, like those in the Black
Sea (Figure o) and Saltern Sea (figure 51 make a
complex F.arth system.

VERTICAL A l l ! HORIZONTAL RECORDS
As levels of both the Caspian and Aral change, they leave
a vertical record of changes as sediments arc deposited,
slowly lill ing the basin and sinking under its own
weight. They also leave an horizontal record, as the rise
and full ol (he water makes the shoreline either expand
or contract, like a mud puddle after a rain. The undevel-
oped nature of much of this region within the Central
Asian steppe has preserved these shorelines on a regional
basis. Their chronology is not well known, but is clearly
of major extent. One of the besl ways of deciphering |his
chronology is from archaeological daiingand study of
trade mules. Most people did not walk on waier in the
past, so trade routes went around the water. I lowevcr,
most trade routes and towns were attracted to the
waters edge because of the shortness of the route, the
availabilily of fish and other food and the milder climate
(.especially in summer). There has thus been a complex
interplay of the rise and fall of (he Caspian and Aral with
the location ol the concentrations of people lor several
thousands of years and lor change in shorelines for a much
longer time.

Because the area is so flat, the change is very large on

a horizontal scale, providing an extraordinarily sensitive
measure ol' F.arlh processes. The same is occurring
today, as the rise ol the Caspian has demonstrated in recent
years. This rise has incredible implications for cities
and infrastructure around the Caspian, as if is difficult
to drive oil roads underwater, transport oil in metal
pipelines underwater, or live in cities drowned by water.
This change is the normal F.arth system. Fixed shorelines,
as we often tend to think of the shoreline of the Aral from
the early 19fc>0's prior to large-scale irrigation, are not the
natural state of affairs of cither the Aral or the Caspian.
I lori/ontal exposure of once lake-bottom sediments
can now be used for agriculture or nature reserves if the
water is properly managed. As an example, the exposed
lormer bottom of the Salton Sea of California grows several
billion dollars of crops each year in a fraction of the area
once covered by Aral Sea.

CHIICES i&KiIECISIONI FIR IEAL FEIPLE
The ivason of examining this region is not simply fora
scientific understanding of F.arth systems or climate change
or potential natural resources. There are people living
in these regions who are suffering from the non-optimal
use of the water in the region, from the health effects
of aspects of the Earth system, and from the non-
viability of much of ihe economy in the region. The people
thai live in this region must make choices every day that
a flee I their lives, as musl (he government leaders in charge
of these people groups and the organizations and
governments wishing to assist these people. Much can
be done using tools such as Remote Sensing and
Geographic Information Systems linked \o the people
on the ground. Understanding, however, must be of the
whole system or (he attempts to 'fix' the situation may
well be counter-productive for the people and region.
Several specific examples of this need for looking at the
F.arth system to try to provide 'understanding" for
organizations and leaders will hopefully illustrate the need
lor studying the regional Farlh system problem as a pre-
requisite for finding "solutions'.
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People arc the primary concern in thin entire region.
These people have often lived as families lor several
hundred years in same place and they have suffered
hardships beyond anything that most ol us in the West
have ever experienced. They would like to be respected
and appreciated for who they are. not be used as a source
of Western study and promises without fulfilment.
One of most effective ways to work in this region
seems to be as relatively small People-to-People
approaches ol many Non-Govemmental Groups (NGO's),
Larger focus efforts invoking governments are vciy effec-
tive to enable the leaders to understand the very
complicated issues and help provide workable solutions
within die context of the real people groups who live there.
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Health issues in the Caspian and Aral region are one
o\ the major concerns for anyone interested in the
region, especially those who live there. The 'Aral Sea
disaster' is reflected in (he very poor health, high risk
of cancer and bronchial diseases in some areas, and gener-
ally poor' health of the population. Good statistics arc
difficult to obtain lor many reasons, Poor water quality,
high salinity and hot weather, and poor wastewater and
sewage treatment combine to make dilfieull lives and
health settings lor children and older people. This adds
to the problems of the vast use ol dioxins and pesticides
'associated with growing cotton and rice, dumping ol

agricultural and stockyard waste, and blowing of highly
saline dust. Because we don't know how the water
goes through the tens of thousands of canals or 1 hrough
the underlying old river meander channels, it is really
impossible for any official or leader to formulate a
wise use of water based on what is really there. Without
being able io manage the water, many communities arc
really powerless to control their water issues or adequately
grow crops or develop any new solutions: risks are
not easy to take if you arc on the edge of survival
(figure 7).

SALINITY ISSillS
Water in the desert rises to the surface as it evaporates
bringing salts from the soils to the surface, where it then
evaporates concentrating the salts. This is how water,
soils and the atmosphere work everywhere. In most, regions,
such salinization is prevented by passing water through
the soil, thus draining it and the dissolved salts away from
the fields. Much of Central Asia agriculture works by
flushing 1 he ground with large volumes of water, which
pass off elsewhere out of the farmer's individual fields,
flow to remove salts on a regional basis and maintain
water quality downstream for drinking and irrigation are
enormous issues in this entire region. Without this
knowledge individual farmers and groups often have a
very negative effect on other farmers around them.

When the impact is on people of different families,
tribes or ethnic groups, (he difficulty is even more
pronounced because 'helping' others is not neees
sarily part of the culture of many ol' the people in this
region. Conflict resolution on community to national
scales is a part of the water issues of this region.
Understanding the conflict or simply understanding thai
one group's waslewater is adversely affecting other groups
is needed before people arc motivated to change
centuries-old practices. Point-source pollution on a large-
scale, like stockyard drainage, can affect huge regions
and be unknown to people downstream. Pointing out
the problem that one group's drainage is killing another
group's children downstream is not necessarily wise in
the contcxi of the cultures oi~ this region. 'Solving'
problems often has political and cultural components
that are very large and addressable only through the
right cultural gateways.

Hiiti'STSPi PSSSTICfS, f l W I i l i CANALS, WATER

One of the most widespread problems in (he region is
that the canals are not lined. Water leaks away from the
canals and a great deal is "lost*. However, this same water
is filtered through the soil and often provides cleaner water
for drinking from wells thai arc separated from the canals
where the water is not illlcrcd in any way (figure 7). Water
filtered through high-saline soil, however, is probably
not better in many ways than the water from the canal.
Unlined canals also result in an enonnous amount of water
being drained into the ground, with widespread evapo-
ration and salini/ation. Leakage extending as much as
50 km from the Karakum canal in Turkmenistan is visible
on satellite imagery. Lining the canals provides a great
deal more control over what is occurring, but is clearly
too large an infrastructure project lor all canals. Clay lining
or lining only selective canals arc partial solutions, but
are somewhat pointless without an overall view of
what the water and pollution budgets arc for the whole
system. The fact that large volumes of water are needed
to make the system work may be the best answer formally
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areas ••• lining canals and reducing the amount of water
may not, in fact, be a universally wise solution. 'The lad
that the water is considered to be wit.hoi.il cost makes
its use significantly different than if it had some 'price1.

TOO MUSH WATER
At Ashgabal, Turkmenistan the ground water level is nearK
at the Earth's surface because of leakage from the
major canal taking water ov.it of (he Aral system, ihe
KaraKum canal and it is literally drowning. The w orsi
aspect of this is thai the saturated ground at. the liarth's
surface greatly raises the seismic risk for the people o(
this cily. Ashgabat was almost totally destroyed in
1948 because of an earthquake. With the building ol Soviet-
style apartment buildings and the high ground water level,
the next earthquake could kill hundreds of thousands
of people. Draining the water from the region could greatly
reduce the risk to these people. Salt-resistant trees and
plants thai use large volumes of water may be an
answer; taking the water elsewhere does not appear possible
without large investments.

R E C a M M E N D A T I D N S ..'..-•••
One of the most useful things that can be done is to under-
stand what is occurring, as by regional use of Remote
Sensing and Geographic Information Systems. 'This
can empower decision-makers to understand the Earth
systems and try to make appropriate choices to help the
people and environment of this region. This involves a
commitment to work for and with people and govern-
ments. One of the major things is to befriend people and
communities to try to help them and to understand better
the people, the culture and the difficulties of finding long-
term solutions. NGO's are effectively working at this level
so that there are specific programmes that can be
joined or assisted. Larger efforts to empower govern-
ments are greatly aided by people at decision-making and
educational levels connecting with and trying to assist
people at similar levels in the countries in this region.
Many western companies are working in the region and
can help in some ways if people arc willing to help find
answers. The archaeology .and history of this region along
the Silk Road may provide a variety of opportunities for
educational outreach and teaching throughout the
region. Telecommunications such as fibre optic lines and
oil and gas pipelines, often sited together, offer one of
the hopes of solving regional problems as a by-product
of specific development: projects. Students working at
universities on remote sensing, as at SDSU, can help
enormously while doing class exercises and helping
real people. Farmers, aquaculture and information
technologists, and health workers can add immeasur-
ably to the welfare of these people. Perhaps using this
world-class example of Earth systems can help us all under-
stand the world, our impact on it and some of out-
reasons for being here.
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MAMA-86 Drinking Water
Campaign

ANNA GOLUBOVSKA-ONISIMOVA, M A M A - 8 6 , Ukraine

ABSTRAC

As ;i result ol a long period of administrative-command
economic system development, the water resources of
Ukraine have suffered from considerable anthropogenic
pressure with subsequent deterioration. Basins of the main
Ukrainian rivers are polluted, sometime severely, by nitrogen
substances, oil products, phenols and heavy metals. The
quality of surface water in Ukraine is in general too poor
for drinking purposes.

During the transitional period of last 10 years in
•Ukraine, (he economic constraints coupled with funda-
mental political and administrative changes have prevented
the maintenance and extension of water and sewerage infra-
structure. Reduced investment and decreasing activities
have led to changes in polluting inputs, disruption of water
supply and sanitation services, and disruption of pollu-
tion control. In general the situation in the water and sewage
sector can bo identified as a crisis.

"Hie quality of drinking water is significant in determining
the complexity of social and health problems in Ukraine.

In 1997 MAMA-86, .an.Environmental NGO in
Ukraine initiated consultations on water problems.
Quality of drinking water was identified by MAMA-86
network's member organisations as a key issue for
action. We brought together community activists from
different parts of the country with representatives of main
stakeholders' groups and .government to facilitate an
integrated approach to finding a solution. From this
network four organisations from different regions of
Ukraine have started a campaign on drinking water. Today

"figure'!' /above!
(..iol'loc'ion cf wo!o!' JO!'

the water campaign is run by MAMA-80 Kyiv,
'Vidrod^hennia' Tatarbunary, MAMA-86 Odessa.
MAMA-86 Artemivsk, 'Gtiia' Sebastopol. Women's

•en\ iromnental groups from Mariupol, Kharkiv. Yaremehe.
Ternopil and Nizhin are also joining the campaign.

The short term goals of MAMA-86 drinking water
campaign arc to:

monitor drinking water quality and survey public
opinion;

raise public awareness about the issues and provide
information;
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stimulate the cooperation and debates between
different sectors;

.•'••>• exchange already existing good practices from
Ukraine and overseas;

a conduct pilot projects aimed at improving drinking
water quality and rational water use-
use international events to promote participation,
consultation and partnership.

•Long term goals of the Campaign are to:

build public pressure for a Change in water policy;

5 activate the public and local governments to take action;

promote the ideas of sustainable water use;

: involve the public in the decision-making process;

•s: build a public platform to lobby the national and local

governments.

The basic activities of Mama-86 drinking water
campaign are informational and educational, as well as
implementation of pilot projects.

There is no tradition in Ukraine of disclosure of infor-
mation and it is difficult for the public to obtain clear

information from official sources. However, the public
needs the information about water quality; about
practical steps to improve water quality which can be
taken to protect themselves and their families from
health risks associated with inadequate water,

MAMA-86 undertakes their own independent tests on
tap water quality and surveys public attitudes and habits
regarding drinking water. The results of lap water analysis
have shown the specilics of drinking water quality in cities
of Kyiv ant) Odessa and the towns olTaiarbunary and
Artel nivsk, which lulled the state ol pollution of water sources
and the low level of water treatment. The main conclusions
of the survey made in co-operation with Socis-Gallup
International in I 1 cities and towns of Ukraine were
that 64'V' of respondents perceived drinking water quality
as a major environmental problem, I 5.6* v considered that
a large-scale public awareness campaign would be neces-
sary, 21.5"i'believed that they had to idy on their own devices
to improve water quality: many citizens interviewed, agree
to pay more, if the quality of drinking water were to be guaran-
teed. This is especially importanl now; when pricing of water
becomes the primary issue and the majority of the
Ukrainian population has very low income.

The quality of chinking water and consumers' concern
about it arc key factors which can help to influence the
citizens' and environmental consciousness ol the popula-
tion in order to preserve water resources in Ukraine.

The MAMA-86 Network plays an intermediary role
between the public and the Government at local and national
levels to develop dialogue on water pivblems. lo lint I practical
solutions and help people towards a better future.
According to I he Aarhus Convention (ratified in 1999 in
Ukraine) the public should be involved by the State in the
decision-making process at the earliest stages. The imple-
mentation ol this Convention in Ukraine should include
the mechanisms of active environmental information
provision by the Slate to the population, as well as the
involvement ol' the population into (he environmental
decision making process, on water use in particular.

The MAM A-8b Network actively works on gathering
and wide distribution of information on the water problems
and the decision-making processes on environmental
issues. There are many educational lectures; seminars and
meetings are going on. articles and materials being
published, radio and TV programmes produced on
drinking water problems in the framework of MAMA-86
water campaign. We are sure thai drinking water is the key
issue for the building of democracy in our society rI1ie popular-
isation of sustainable development and democracy-building
principles with a focus on water resources management
is very el'feclive because the problems of quality ol
drinking water supply are very understandable as they are
directly linked lo people's life, performance and health. Due
to the absence ol slate obligaloiy permanent environmental
education, lack of awareness-raising policy and lack u\'
economical regulative instruments, individual consumers
have had no motivation to participate in the protection of
water resources and economical use of them.

The objective of the MAMA-86 inlormational-educa-
tional campaign is to revise the feeling of citizens'
ownership and their understanding of personal responsibility
lor national resources which are our rivers and ponds. The
goal is to educate not only a rational consumer but also
mainly an active citizen who becomes the main laetor ol
sustainable development programme implementation.

On 22 and 25 l;chtiai\ 2000 MAMA-86 held the seminar
'Basic principals of suslainable water use in Ukraine and
the role of NGOs in preparation lo (he World Water
Forum'. About 100 participants took active part in the
seminar, among them: 26 Government officials, 19 experts
and representatives of 25 NGOs from nine regions of Ukraine.
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The implementation of sustainable •development princi-
ples in management, protection and use of water resources
is urgent and a vital matter lor Ukraine. Today the idea of
sustainable resources is not reflected in public opinion, national
and local programmes, or State policy and economic
performance. However, (he idea ol sustainable develop-
ment is close to and understandable for Ukrainian
environmental NGOs. It was the 'green' movement,
.determined by the Chernobyl accident, which resulted in
important political changes and the establishment of
independent Ukraine. But Ukraine needs State political will
and consecutive actions for the implementation of the sustain-
able development concept. Development ol'partnerships
between the Government and other sectors of the society
(business, science, industry, trade unions, NGOs and
public) is an obligatory precondition to solve the problems
of sustainable development and to introduce the practice
of sustainable water use.

Several important documents were the outcome of
the seminar: NGO Position Paper 'Basic principles of
Sustainable Water Use in Ukraine', 'NGO recommen-
dations to the Government', 'Government
recommendations to NGOs', linked lo popularisation
and promotion ol the sustainable development,

One of the outcomes of the seminar was the decision
to hold public hearings on new drinking water legisla-
tion. MAMA-86 has co-ordinated the NGOs' input
into the new draft law, and we are going ahead with
including in the new drinking water legislation the
right for access to safe drinking water in adequate
supply, as well as mechanisms for public participation
on the monitoring and improvement of this law.

In the framework of the drinking water campaign
MAMA-86 network implements the pilot projects on
different practical solutions of drinking water problems
at the local level.

At present, in Ukraine 2.5% of water treatment facili-
ties have reached their expiry date, 22% of water pipelines
are in slate of emergency, .3.5% are worn out and inadequate.

4.5% of the population of Ukraine is consuming water
which is below the quality standards adopted at the begin-
ning of 1980. The health of the population in Ukraine is
in a critical state; therefore small-scaled, short-term alter-
native solutions for the supply of sale drinking water to people
today is an extremely urgent and important task.

Exchange ol knowledge and experience on positive
Solutions ol ecological problems (water pilot projects,
in particular) and on citizens' role in implementing it are
of the great importance for catalysing public activity. Non-
governmental organisations should develop and increase
the number of such pilot projects.

Development of rational water use among citizens
is one of the important goals of the MAMA-86 drinking
water campaign. It is important to note that during the
former Soviet Union's time the concept of endless
water resources prevailed. The payment lor water
resources never corresponded to the real value. Yet, the
cost of water is not realistic and not transparent.

To compare: in the Netherlands, 1 cubic metre costs
for the individual user up to 1.5 USIX whereas the same
in Ukraine costs not: more than 10 cents. Economical instru-
ments are developing very slowly in Ukraine, while
oveiuse of drinking water exceeds national standards (SOU
litres per person per day) by an average of 2 'i times,
and .5 6 times the standards ol' EU countries,

Ukrainian Government has declared market reforms in
Ukraine. The private sector is becoming involved step-by-
step in municipal services operations. Thai is why the attitude
to water has to start changing at the political, administrative,
legislative and consumer levels as soon as possible.

In 1999 MAMA-86 initiated an international project on
the reconstruction of Sebastopol City Infectious Diseases
I lospital. The state of water supply, sewerage and heating
systems oft.be I lospital are in a state ol emergency. The
1 lospilal's wastewater is insufficiently treated and contains
pathogenic micro-organisms, a dangerous source of
pollution to underground water and open sea.

The Tebodin consulting firm conducted a technical
investigation (in.June-July 1999) of the situation,
resulting in a priority listing and .first cost estimate for
the reconstruction works. A local building firm is now
conducting the construction work, NOVIB funded
90f'e ol the project's budget. To develop the feeling of
ownership among citizens of Sebastopol, MAMA-86
partner 'Gaia' has started a broad •informational
campaign in order lo raise funds for and to involve local
people, authorities and other interested parties into
the I lospital reconstruction work.

In Artemivsk. the MAMA-86 partner has actively lobbied
the local authorities to implement the City Programme
on Drinking Water Supply till 2002.••MAMA-86, together
with major stakeholders, has prepared recommendations
on: treatment plant reconstruction; putting into opera-
tion artesian wells in the town; and the production of bottled
drinking water. The additional measures on drinking water
improvement'and finance building (8% of the town's
budget) were adopted by the local authorities. In 1999,
three town enterprises producing bottled drinking water
were put into operation.
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In Tutarbunary. as a result of the MAMA-86 campaign,
regional partners have received L\ drinking water purifi-
cation device, which supplies the kindergarten with sale
drinking water. This deal has activated local authorities.
They have decided to buy two more devices to supply
safe water to kindergartens and schools.

Odessa's MAMA-86 partner is actively developing their activity
on rational water use. 'ITiey have lound that there is a 2.3-3.5
times excess of water use in Lu/anivka district (about 10
000 inhabitants). The main IWISOIIS lor such losses are leakages
in water supply system and irrational water use. I Xie to public
activities the local administration has conducted repairs
of taps, pipes and overllow systems in apartments. Based
on the data obtained, a leaflet on water saving was
published and distributed in this area. This experience is
broadly used in MAMA-86's educational work.

The MAMA-86 regional group in Odessa took action
to provide consumers with information on the quality
of commercially supplied drinking water. As the quality
of tap drinking water drops, the spontaneous develop-
ment of alternative systems for drinking water supply
is becoming a real problem.

The volunteers of the 'Drinking Water' project in Odessa
have conducted a public inspection of 98 commercial
additional purified water units. The results obtained were
delivered to the State Sanitary Supervision Organs.
After' the second government inspection 10 units were
closed. The results and valid information on the situa-
tion with additionally purified water were presented in
the leaflet 'What the consumer of additionally purified
water must .know'..This-information contributed to
the debates on legislation and technology aspects of alter-
native solutions for safe drinking water supply.

In December 1999 the regional group of MAMA-86-'
Odessa held a seminar on additional water purilication
problems. All the participants represented Odessa's water
business. The experts on water purilication and relevant
regulations informed the business community about the
requirements as to the quality of additionally purified water
and the new technologies. The participants considered this
seminar as highly informative and constructive.

F.nvironmcntal NGOs play a significant role in the imple-
mentation of sustainable water use principals, making it
real, lint NGOs shouldn't replace the National and Local

Governments in their duties. Also, when we are talking
about an integrated approach to water management, this
integration should not be cooked as a mixture. Structured
mechanisms ol performance and the true partnership ol
the different players are based on clearly identified duties
and rights of those involved. Participation is the key
word for the strategy to achieve sustainable water, although
the roles of different participants should be specilied. i lowever,
as for participating consumers — they should be citizens,
first of all. 'I Tie consumer is taking care only o( his/ her lap
Water, while the citizen is taking care of the river where
the water is coming from, and what will happen to the water
after use. This is a challenge while introducing new MS
economical instruments in water management, including
water meters, to promote the connection of these instru-
ments to the environment,.health and well-being; and educate
citizens about it. The Governments should make better use
of NGOs' information rapacity and their experience to educate
people about water sector reforms. We need people to under-
stand the basic principles of ecosystem approach in water
management. As water is vital to the life of each person
on Earth, we believe that global thinking ol' people,
needed for sustainable development, will be developed exactly
via thoughts about water - blue gold of the Planet.
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Methodology for Selecting
Desalination Processes in
Water/Energy Stipply Structures
HEINZ LUDWIG, Fichiner, GmbH, Stuttgart. Germany

ABSTRACT

epending on the extent to which water becomes
a more and more valuable property and its
appropriation and quality protection develops as

an essential importance for mankind, desalination
processes will increasingly contribute to water recla-
mation, treatment, supply and saving measures not only
in the arid areas of the earth.

ROLE OF WATER SOURCES AND SUPPLY MANAGEMENT
Depending on the local availability of wafer resources
and (he existing consumer structure, the task of water
resources and supply management is to:

• ensure optimal utilisation of tine existing natural water
resources

• ensure proper distribution of these with respect to
water consumers

• make up for deficient resources by developing
additional ones

• set up monitoring and control mechanisms to take
•'account of future developments in population and
industrial growth.

Apart from the exploitation of natural water resources
- both ground- and surface water it is possible, and
also necessary, to make use on a regional basis of
rainwater, to recycle and re use water, and if these
resources prove inadequate, to incorporate desalination
of brackish water and scawater into the supply slim-lure.

Re-use ul' effluent from municipal sewage treat-
ment plants may be considered above all, for
quality-oriented supply of municipal and industrial
consumers as well as Tor irrigation purposes.

DESALINATION PROCESSES - FIELDS Of APPLICATION
FOR DRINKING WATER PRODUCTION ANB WATER
RESOURCES CONSERVATION
Desalination finds application in Water resources and
supply management for water re-use particularly in
industry, but also for .generating drinking water from
brackish water and scawater.

Ion exchange processes are used for specific treat-
ments, such as water softening or removal of nitrates

Wiitur resources
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from ground and surface waters, as well as for indus-
trial water recycling. This also applies to electrodialysis.
Kvaporation processes have been employed up to
now on an industrial scale in some applications in the
textile industry, as well as in power plants lor operating
closed water and effluent water circuits. Nanofiltration
has become established for treating all water resources,
with a primary locu.s on .surface water treatment as well
as the re-use of municipal and industrial effluents.
Although in these applications drinking water is not
generated, the effect is to preserve drinking water
resources. The application of reverse osmosis for
water re-use may also be considered under this aspect.
In municipal sewage treatment plants, reverse osmosis
can be a step on the way to rendering the effluent drink-
able. This process is already widely applied today for
treating brackish water and seawater. Evaporation
as a technology for generating drinking water is used
in the main for seawater desalination.
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ROLE DF DESALINATION AND WATER RESOURCES AND
SUPPLY MANAGEMENT STRATEGIES
In the stepwisc establishment ol water resources and
supply management strategies, firstly existing inland
water resources have to be identified wilh respect to
their nature and quality, their capacities, availability
and expected fluctuations, followed by ranking in
order of their quality and capacity. The resource situa-
tion has then to be determined under the aspect of the
total water demand and its future development and in
addition as regards both quality and quality require-
ments of specific consumers.

High-ranking resources are then examined first to
establish to what extent they can be used for meeting
existing and future demand. In the next step, it is neces-
sary to find out how supply deficiencies can be met by
corresponding supply management - for example by
water re-use and quality-oriented supply. These
measures are to be compared with the application of
low-ranking inland sources or of seawater wilh the appli-
cation of desalination. To come to a decision, cost
comparisons arc made between the various options
accompanied by investigations into feasibility, security
of supply and consumer acceptance, above all of
quality-oriented supply and water re-use. The decision
taking process then concludes with identification of
measures necessary for meeting balanee-of-supply
deficits with or without, supply management and/or the
application of desalination technologies.

BASIC DEMAND AND GENERIC PARAMETERS
Bel ore undertaking selection of desalination processes,
firstly it is necessary to ascertain basic consumption figures
lor water (and of electricity in dual-purpose plants), avail-
able and planned capacities as well the electricity and
water demands with future developments. Other general
parameters which significantly influence the structure
of the supply facilities arc:

* situation of electricity transmission and water
distribution network

* economics of electricity and water sales

* fuel situation

* land sites situation

* overall economic parameters

* environmental legislation and requirements

* methodology of desalination process selection.

If the supply of drinking water is the prime aim when
selecting a desalination process, then at the start of the
selection procedure, single purpose and dual-purpose
plants are of equal ranking. In this case, electricity
generation is a factor for reducing overall costs by the
amount of income from sales of electricity. By comparing
the drinking water production cost, in a first step the
processes are ranked, and some may be screened out.
In the case of single-purpose plants, this selection
parameter can be quickly derived by a comparison of"
process economics. In the case of dual-purpose plants,
first the electricity and steam production alternatives have
to be compared, also under the aspect ol how electricity
and water load curves in their development and fluctu-
ations can be met in the general supply structure. These
alternatives will then be subjected to optimisation,
followed by a comparison of their economics. This
wili involve estimating the costs for generating heat and
electricity, which provide the starting figures for the
following step of optimisation of desalination processes
and a comparison of their economics. During a complex
iteration process, electricity and steam production
costs and their influences on the cost situation of desali-
nation shall be matched to each other until a satisfactory
balance is found, for optimisation of total costs. As a conse-
quence, the production cost of drinking water will be
known also for the dual-purpose process. However,
the costs represent only a snapshot of the current situa-
tion, and by appropriate sensitivity analyses with defined
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variation bands for fuel price, electricity export and import,
escalation rates, depreciation period and product water
composition, the influences on the remaining desalination
options and their total costs should be investigated. The
result is defined scenarios which indicate the variation
band of drinking water costs under certain external influ-
ences, and so throw into sharp relief the risks and
advantages of the application of various desalination
processes. Tin's provides the basis for finally selecting
the process, provided that no additional investigations
are to be undertaken regarding privatisation of all or parts
of the supply units. In this case, the sensitivity analysis
will have to be followed by a comparison of various
scenarios considering:

» owncr/opcralion alternatives for the desalination pad,
the electricity generation part, or both;

••» influences of electricity and heat imports from
external resources.

Following such analysis, a picture is obtained of
the final costs and operating situation to permit selec-
tion of a process option.

CRITERIA fOR DESALINATION PROCESS SELECTION
For screening desalination processes, the key selection
criteria on technical and process levels are:

• seawater quality, pollution situation and trends as
well as the extraction situation, particularly for the
critical site evaluation for membrane processes;

• process design and efficiency with regard to capacity,
product quality and component design;

. construction materials and extent of automation;

• energy, labour and consumables requirements;

• layout and space requirements, particularly if only
a restricted plot size is available;

••»••• e n v i r o n m e n t a l a spec t s .

The cost of production 61' drinking water by seawater
desalination today is in a range of between about 0.5 and
1.5 $/m'. Essential cost-determining criteria are:

• Basic design process design parameter like seawater
salinity, composition and temperature and their
annual fluctuations

• Capital cost for process equipment, civil works
and infrastructure facilities

••*•••• Energy import and export cost (heat and/or power)

• Operation cost of personnel, consumables and
maintenance

• Service life ol membranes and membranes replacement
cost (for reverse osmosis as desalination process)

» Site-related cost factors.

For desalination of brackish witters of lower salt content
or for waste water recovery (waste water recycling in the
industry, tertiary treatment of local waste water) the treat-
ment costs mostly are below the cost level of sea water
desalination.

In a comprehensive water management scheme it is
to be carefully verified, under technical and economical
aspects, to what extent natural water resources should
be complemented by application of sea water desalination
processes or alternative desalination'techniques could
be used in development of natural brackish water
resources and within the framework of water saving
measures in the industrial field.

awater quality, pollution
and extraction

- Salt content, composition
* Pollution organic, inorganic
* Temperature
• Type of shore and soabad
• Type ol extraction

Process design
and efficiency

• Operative capacity
* Sp&Fe capacity
» System and component

design
> Product quality demands
• Material of construction
-Degree df automation

Desalination
Process
Selection

Layout
Space requirements
Environmental aspects

• Air
• Wastewator
• Residues
• Soil protection

uJ
Energy, labour and

consumables demand
• Electricity
• Hoal
• Consumables
• Amount and qualification

of staff

Depending on the extent to which water becomes a
more and more valuable property and its appropriation
and quality protection develop as essential importance
for mankind, desalination processes will increasingly
contribute to water reclamation, treatment, supply and
saving measures not only in the arid areas of (he earth.
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Sustainable Irrigation and the
Gender Question in Southern
Africa
FELICITY CHANCELLOR, HR Wallingjord Ltd, Wallimijord, UK

he guidance from the Gender-sensitive Irrigation

Design Study provides a range Of practical

pointers and strategies to improve the quality ol

participation for men and women in design. It focuses

readers' attention on areas of design that are known

tohavegivenrlsetodifflcultieslorwomenusers.lt

is hoped that these iff acflcal tips will assist implementing

agencies to Improve gender-awareness in the sub-

sector and that the farmer-targeted publicity will

raise awareness of gender issues and new possibili-

ties and increase potential benefit from irrigated

agriculture. More importantly, the publications aim

to stimulate everyone's thought and effort in the

struggle to combat poverty and inequity among small-

holder irrigators.

INTRPuGTIfli
Smallholder irrigation is favoured in Southern Africa for
a number of reasons: small-stale development is often
physically appropriate to the resources available and suits
traditional farming practices. Smallholder irrigation, despite
its small scale, is complex; success and sustainability
demand careful holistic design; Yet in general schemes
are imposed on users, sometimes quite overtly, as in the
case of resettlement schemes, and sometimes in a well-
meaning attempt to reduce poverty and increase
production. In either case, design is centred on water
and plants and not on the people who will use the
system. Now, not surprisingly, much of the complaint
that surfaces in dialogue with irrigators relates to the diffi-
culty of handling an irrigation enterprise with the
resources available (Ubcls & Horst, 1994; Chancellor
&Hide, 1997).

Nonetheless, irrigation is rightly perceived as a
method of boosting agricultural production (Pinstrup-
Anderson & Pandya Lorsch, 1995) and it can make an
important contribution to reducing poverty (IPTRID,
1999), but solutions mustbe found[for existing small-
holder irrigation schemes in southern Africa that

••perform poorly. Scheme infrastructure is maintained badly;
leaking channels and broken down pumps abound and
water distribution is often unreliable and inequitable.

In such circumstances, production levels remain low;
thus the impact of projects on poverty alleviation falls
below expectations.

The •majority of people directly involved in irrigated
agriculture in Southern Africa are women and they
are involved to the greatest extent at the lowest level.
They provide much of the human labour in the fields
although they do not usually have cither land or water
rights. Although they participate in the management of
small schemes they are usually outnumbered on commit-
tees and take a minimal role in decision-making.

The trend for women to be solely responsible i'ar
irrigated faririirig has increased significantly as urban-
isation accelerates and the AIDS pandemic takes effect.
This change has not been matched by women's increased
control of resources or involvement in management
decisions. Yet future developnient Of smallholder irriga-
tion in sbutherirAfrica will depend oil improved returns
to investment m irrigation and more than ever this
means that women's needs must be prioritised.

figure 1

^mall irrigation schemes lake

advantage ol jmoll dams and

river Hows

TRYllMG TO FiWB SDlViE
The Department for International I development (DF1D),
UK,funded multidisciplinary research carried out by IIR
•Wallingford, OK, together with SilsOeResearch Institute,
UK, working iii partnership with institutions, govern-
ment departments and NGO staff in each of Zimbabwe,
South Africa and Zambia. The study investigated ways
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figure 2
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in which gender considerations contribute to smallholder
irrigation performance and increase positive livelihood
impacts of irrigation for women. The objective is to improve
southern African smallholder irrigation through greater
gender-sensitivity in design and operation (Chancellor
et ah, 1999). Mere the term 'design' is used in a broad
sense including various aspects of planning.
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The study provided an interesting range of smallholder
irrigation scenario and some variety of institutional
arrangements that typified the sub-sector in Southern
Africa. In Zambia the study focused on individual
adoption of relatively inexpensive low technology for private
use; in Zimbabwe, on communal., largely formal, irriga-
tion on government assisted schemes, or NGO garden
developments; lastly in South Africa, on regeneration
of badly run down schemes and their turnover to
farmer management.

An early survey in Zimbabwe answered the 'who does
what' questions and looked at the problems particular
groups identified in their workload. Analysis of the
survey enabled prioritising of issues for further inves-
tigation in fieldwork. In-depth interviews and focus group
methods were used later to establish understanding ol
the dynamics of gender-relations in the irrigators'
households and in the sub-sector as a whole. Small inter-
ventions were used to illustrate the potential of some
s u g g e s t e d s t r a t e g i e s . \ : ; v ,•••;.:;:::; •;•

Focus group discussions revealed that many difficulties
arose from mismatches between design and user needs,
largely due to the lack of participation of users at the pre-
design and design stages and often causing disparity
betwe6n men and women. It was already apparent that
women are the main users and thai men commonly partic-
ipate in irrigated farming on a part-time or supervisory
basis/their main employment being off-farm or in rain-
fed and livestock enterprises.

Participation of women at the pre-design stage is impor-
tant but difficult to achieve. Women are often neglected
in the participatory process, often lack confidence and
social backing to argue their case, and usually lack the
information they need to make participation worthwhile.
This crucial point: was emphasised time and again and
indicates that resources must be specifically devoted to
innovative ways to include men and women in design
(Figure 2).

The priority concerns were marketing, land prepa-
ration and equipment. Smallholders are characteristically
widely dispersed and offer small quantities of produce
lor sale, which puts them at a disadvantage in relation
to commercial growers. In irrigation there are additional
considerations because, in the drive to grow high value
crops (to fund the cost of irrigation), farmers grow vegeta-
bles with high perishability and for which local demand
is low. Good marketing is essential to profit; it determines
the resources available for land preparation and to
buy and .maintain equipment: more sophisticated
planning is needed. Often smallholders have difficulty
with formal planning and limited access to the required
informalion. This is particularly the case for women, many
of whom are handicapped by illiteracy and unrelenting

6 0 SUSTA1NABI..F. O K V F . L O P M E N T .INTERNATIONAL.



work schedules. In all three countries, seasonal glut seriously
threatens the smallholder's ability (o sell reliably at a profit.
Commonly women face greater problems because they
market small quantities and have difficulty with cost and
logistics of travel. However, women are innovative and
readily adopt value-adding activities or barter where cash
is a problem for customers.

In land preparation, control of farm power is a
critical issue and affects men and women differently, To
hire tractors, cash is needed; if oxen or donkeys are
mobilised, men control the timing. Women have signif-
icant problems with these aspects of land preparation.
Their efforts to hire men to do their ploughing for
them arc sometimes subject: to social judgements.

'The lady who has just left this place is one
good example of a 'loose widow'. Who can
allow her husband to plough for such a
person? By allowing him, you will be giving
him away for free', said one lady. A
Matshalga, 1997.

Design has a direct bearing on land preparation, for
example a design that features large plots will increase
the users' need for mechanisation and farm power,
thereby increasing their production costs. Field application
of water, by gravity via long furrows or by pressure
delivery through sprinklers, determines user need to level
land or plough even furrows. Designers should identify
who will be responsible for land preparation and what
their access to resources will be and take this into
account when considering the type of design that is
needed if farmers are to use the available water effectively.
Men too have difficulty hiring tractors. Tractors arc
often in short supply and corruption nourishes in relation
to obtaining their services. In South Africa designers and
farmers addressed this issue by redesigning for short furrows.

Land preparation affects workloads, especially for
women who add land preparation to traditional respon-
sibilities for weeding and watering. When men report
that land preparation is not onerous, women say it is hard;
work, that not only reflects their physical strengths but
also that men have tractors or teams of oxen whereas
women have hoes (Figure 3).

Sprinklers are often seen as a solution to land level-
ling problems. On sprinkler schemes other problems arise
in relation to technology-use, availability and cost of spare
parts. This was of particular importance where pumps
are used in conjunction with sprinklers or to feed
gravity distribution••systems: Reliability of pumps is
crucial to smallholder irrigation yet many pumps covered
by the study .functioned poorly. The cause of this poor
performance was generally poor care and operation, rather
than the pump in itself. Men are keen to be associated
with pump ownership but are Often absent at the time
of breakdowns (Figure 4).

Training must be targeted at women to help them
develop mechanical skills to assist them to deal with routine
maintenance, simple breakdowns and avoid slow expen-
sive external repairs that often cause serious interruption,
reducing yield and, in the worst cases, causing total crop
failure. Training material often lacks appeal for women
(Figure 5). Women are highly motivated to undertake
technical training and, where it has been possible, they
prove to be conscientious and painstaking. The costs associ-
ated with pumps and the need for maintenance plans must
be made clear to users to overcome problems of poor mainte-
nance and to encourage timely repair and replacement.

Another opportunity to improve performance comes
from improving communications and practices, where
pumps are operated and maintained by an agency. Poor
institutional arrangements make i( difficult for users to
access responsible departments and request essential
repairs, Wonien, who have difficulty travelling to distant
towns to-tangle .with bureaucracy, suffer dispropor-
tionately from poor communication.

In general .maintaining infrastructure or machinery
used on a comtriiinal basis is problematic: planning, organ-
ising contributions and allocating responsibilities is
fraught with difficulty. The disparity between men and
women in relation to objectives, Workloads, resources
and access to benefits contributes to the difficulty, as was
illustrated at one irrigation scheme by a conflict between
men, who wanted to use the tractor for a journey to town,
and women who prioritised ploughing; there are many
possible examples. Much improvement will result from
gender-balariced participation in design.

-GEHBfR-ASI>'EetS'-OF TB'EAltE.-PIMPS
In Zambia, where shallow groundwatcr is widely avail-
able, there is relatively little formal irrigation and
government and NGO staff actively promote the sale of
treadle pumps to raise irrigation water for individual use.
Treadle pumps rely on the operator for power and are
an attractive, low cost technology common in Asia. They

fig
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are relatively simple and cheap to manufacture, they are
affordable to farmers, they are cheap to operate and
maintain, relatively easy to repair, spare parts are
readily available and improvisation is possible. As a result
they are increasingly popular in development circles and
are seen as a route by which African smallholders can
access the benefits of small-scale irrigation (Figure 6).

In contrast to smallholder schemes that rely on
fanners" ability to co-operate, the treadle pump can be
owned, controlled, operated and managed by a house-
hold or individual. 11 does, however, require that water
is accessible and the required lift is relatively small. 11 also
requires substantial input, of human energy (Figure 7).

Claims are made that the treadle pump empowers
women and will have a positive impact on poverty
reduction by assisting them at a level that matches
their resources. Whilst these attributes are valid, ihc study
revealed lha1 other aspects should be taken into consid-
eration and performance of cm-rent treadle pump users
should be monitored to provide information to feed the
participatory processes between designers and users.
Although information is limited, the study revealed
the following points:

• In Zambia treadle pumps market at around $US 67
without the hoses. This is a reasonable price for a locally
manufactured pump with a guarantee, but it is still
more than most rural women can afford. Hoses are
expensive and may cost as much as the pump: thus
less than 1 °o of direct buyers are women.

• Treadle users are able to grow more and better
vegetables through reliable access water and
increasing the area of land irrigated (land is not in
short supply in Zambia). This increases the labour
required (o weed, both because more land is irrigated
and because more water is applied.

• Women arc able to do the extra weeding and trans-
planting as they no longer have to carry water by bucket
and usually they do not operate the treadle pump
because the work is too hard. Men and young boys
operate the pumps; sometimes women pay the
young boys to do the job.

• Previously, women marketed a wide range but
small amounts of vegetables cheaply and locally.
Because of ihe individual nature of treadle pumps
and the access to shallow groundwaler, growers are
widely dispersed and may be far from market. Now
the increase in volume of a limited range of vegeta-
bles (rape is very popular because it is easy to
cultivate and matures quickly) make it necessary to
market at greater distances. Little is known about
how this impacts on the distribution of benefits within
families or family decisions on crops; thus sustain-
ability is questionable.

A number of issues arise from these observations:
Firstly, the cost of pumps needs to be low enough for

women to buy. otherwise the extent to which women will
benefit will be 1 united.

Secondly, if women are to be empowered, treadle pumps
must be redesigned taking account of ergonomic and social
needs of women.

Thirdly, to sustain treadle pump-use, the support neces-
sary to develop new market strategies and environmentally
and socially acceptable practices must be identified
(in hand in Zambia through training programmes).

Lastly, attention must be given to evaluating different
adoption patterns for treadle pumps and the associated
links with the other livelihood activities of the users.

In addition it is crucial to consider the impact on poor
people by monitoring non-users' access to shallow
groundwaterand the impact of increased production on
market prices and the impact this has on poor buyers
and producers.

1MPR0VIIW GENIER AWAIEHEII
Studies that provide information en the dynamics
between men and women and changes that result Irom
new technology are urgently needed. The design of
projects and developments, institutional arrangements,
essential support services and related training all need
to be considered in design of infrastructure and equip-
ment. Although only one example of treadle pumps in
Zambia was used for illustration, interventions to
redress gender balance are coiuplc\ in all situations.
Participation ol' men and women separately and together
is crucial to determine ways forward. There is no single
solution; site-specific aspects of cultivation, land,
resources, markets and social and cultural traditions dictate
the options. More grassroots intervention is needed to
ensure appropriate solutions are adopted.
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Water Supply Management by
Communities: A New Challenge
for Support Agencies
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ABSTRACT

management option is chosen. Throughout the article,

THE CALL f l l SIITJUIMBILITY -
In many developing countries the successful operation
and maintenance of widely dispersed rural water systems
can not be done without the full involvement and
commitment of the users. Whereas donors usually do
support the implementation of water systems, they
leave the organisation of the systems' management to
government agencies, whilst at the same time paying insuf-
ficient attention to sustained institutional support.
However, central government agencies do not dispose
of sufficient staff, transport and budgets to provide this
type of service to rural populations, which leads to
broken down systems, dissatisfied consumers and
demoralised agency personnel (see Box 1).

Among the commitments made by world leaders at
the Earth Summit in Rio de Janeiro in June 1992, was
a comprehensive programme to bring sustainable water
supply and sanitation services to the hundreds of
millions of people who currently lack them. One of the
guiding principles adopted in the New Delhi Consultation
in 1990 and reconfirmed in •Agenda 21, the Earth
Summit's strategy for sustainable development in the 21 st
century, is: 'Community management of seivices, backed
by measures to strengthen local institutions in implementing
and sustaining water and sanitation programmes'
(I:vans & Appleton, 1993). This calls for states and support
agencies to find ways to best support communities
and local institutions. Making the transition from being
providers of water supply systems to facilitators of
processes in communities that results in better commu-

nity management, is a way to do that. Done efficiently
and effectively this can enlarge benefits from investments
made and reduce costs otherwise involved in centralised,
ineffective'.'management. Supporting a more promi-
nent role for communities as managers of improved water
supply systems'has several advantages. It can lead to greater
efficiency in system performance, improve cost-effec-
tiveness for both communities and agencies and has better
prospects for the •.long-term sustainability of water
supply systems. Resources otherwise used for recon-
struction or rehabilitation of broken down systems
can be diverted to increase water supply coverage.

Figuio 1
A plow •rcisc in Gojedi
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111 CHALLENGE
Many governments embraced the idea of changing
from 'providers to facilitators' and have become
convinced thai centralised systems cannot deliver the
required services lor the sector. Hence the strong push
towards decentralisation that started in the late eighties
and a growing trend to encourage rural communities to
manage their water resources (see Box 2).

Still, many challenges are to be addressed. A first assess-
ment of the situation in six countries that took part in
a participatory action research on the role of commu-
nities in the management of rural water supplies (IRC,
1997) indicates that:

• In each of the countries, community management of
rural water supply systems is the accepted national

The main objective of Nepal's Government is 'to provide all Nepalese with
water supply facilities of basic service level by the end of the period
(2002) within a conceptual framework of sustained development, effec-
tive service delivery and equitable distribution of the WS&S services,
defining and deliberating clear cut rules and responsibilities of the
government and local institution, non government and user groups,
emphasising on the general mass awareness to promote environment
and personal hygiene and to mobilise and empower the local users
groups and make them fully responsive to their roles and responsibilities'.

Ninth Plan includes the following objectives:

• To redefine the roles and responsibilities of the existing institution for
effective and efficient service delivery and facilitate decentralised
operational modalities.

• To develop the Non-government organisation, Community based
organisation and the private sector organisation as a partner agency
for the overall development of the sector.

• The users groups and the local authorities shall be made fully respon-
sible in the process of project formulation and operation and
maintenance of the services.

policy, but: implemenlatiori is not universal and each
agency has its own ideas on how this is test to be done.

• In spite of the national policy, governments do not treat
communities as future managers in the sense that they
can make their own choice from a range of options,
each with their own pros mid cons. Such choices concern
the use of water resources and system construction
as well as management organisation.

• Experience with existing community managed-
water supply systems varies. In Cameroon, 438
schemes were built to be community managed. At
the time of the assessment only 9% of these schemes
are broken down. Many other schemes built without
community involvement are no longer operational.
Other countries report that a lot of community
managed systems do not function well, partly for
technical and ecological reasons, partly because of
poor administration and lack of management training
and back-up support.

• Training to prepare communities for management
is often focused on:technical tasks and bookkeeping,
and is mostly given to men.

• Quite a few community nieiribers are not served
because of poor water distribution and poor network
management. Although many of these people have
contributed to the construction of the system in cash
or kind, they do riot obtain the benef i t s . :

• Problems with existing systems arc of technical,
managerial and Socio-economic nature, but commu-
nities just mention technical problems. Other problems
surface only after further probing and discussion.

» Record keeping, both financially and concerning agree-
ments in meetings, is very limited and erodes the
confidence of the community members.The same
goes for communication'and information sharing that
is sparsely done and is 'mainly in the hands of the
local leadership.

• Many agencies stipulate preconditions for future1'
management, usually the formation of a water
committee with some women representation and the
establishment of a maintenance fund according to
the agencies' principles..However little is done in devel-
oping management tools or management training.

A statistical analysis of an assessment done in 88
communities showed that good governance at the
community level during project cycle is positively corre-
lated with a more sustained water supply. 'Good
governance' comprises characteristics such as: a local
organisation monitors contributions to construction
and deals with defaulters, women participation in
monitoring and control, male and female community
members are trained in technical, managerial, financial,
and water use/hygiene aspects, and accounts are shared
with the entire community (World Bank/IRC, 2000).

MANAf iEMENT' .bY 'e iD l l l i iMIN l f lF I " " •••••-•-.•.•;•;. •
Many definitions of community management exist and
we do not intend to provide one overall, universally
accepted definition here. We feel it is more useful to clarify
the concept of community management by making a
distinction between management for the community and
management by the community and to subsequently take
a look at the consequences of 'management by the
community' for the actors involved. Without denying that
many 'in-between forms of management exist' we
distinguish three major actors; i) the public sector,

66 SUSTAINABLE DEVELOPMENT INTFRNATIONAI.



ranging from national government to local authorities,
ii) the private sector, ranging from small lociil entrepreneurs
to multinational companies, and Hi) ihe community, a
heterogeneous group of people being or lo be served by
a water supply system. (IRC, publication forthcoming).

Management for the community can be described as
a situation whereby, generally speaking, water users have
neither the knowledge nor the interest to get involved

in decision making as long as service levels remains accept-'
able. This is often (he case in more urban areas.
Consumers exercise their influence through selection of
members of the management institution or by not
paying the bill. The management institution can be a public
utility or a private company being authorised by (he public
authority to manage the water supply system.

Management by the communilycan.be described as

BOX 3: JUST TRAINING A CARETAKER AND A BOOKKEEPER WILL NOT DO

|||||e||f:j||gi;(fi^

•sei::'v'''''''''':''''''i'''v'v'''v'''':''v'';'''::':''''''''''''':::'""":""

||||i'i|(|||||f||||||||l|||l|^^
••^ : i ! ' fc^||||f|||§§|;^

J |0a§ | l | l l | ; | t | i |S | : i | | | | |^
S^elJ^^Slsa^ îtSs^Sst:̂ ;̂ '';;̂ ©^

i||lp§(g|l||:i|)||:::i;|S|l|||||||S|||f

|(|^||fi||:i|s:||Stf||||ii|pi||i|]|iit

S U S T A I N A B L I - D E V E L O P M E N T INTI-RMAI ' IONAJ 67



/ ir.tur? 3 licf'l

A tuee'inf! in Ltle

/'•Vyii-.-j/i t.t,'i'f reeling women in

Ldc

a situation whereby water users arc owners. Having owner-
ship, they lee] and arc responsible for sustaining or even
improving the water supply service level and hence
directly or indirectly (through a local management
organisation) take part in management: decisions. Users
contribute in cash or kind. Management by communi-
ties docs not imply that communities must take care of
everything or pay the full costs. A partnership with the
other actors allows scope for sharing responsibilities
between the local management.organisation of the

community on the one hand and the public "arid/or'
private sector on the other. The functions to be performed
by the users or their local management organisation can
thus vary considerably, depending upon the agreed
division of responsibility between the actors. The
different actors or their representatives thus have to come
to an agreement on what the specific contributions
and responsibilities will be over time. This they can only
do on the basis of informed decision making by commu-
nity members already during system construction,
which particularly addresses the expected service level
and the long term management of the system.

Whether managed by or for the community, for any
water supply service to be sustainable, it is crucial that
there is a demand and that users are involved in
decisions related to service level and tariff setting.

IMPLIC«T|ONS IF MAIMGEMENT'BY
Community management, however, faces a lot ol
constraints for agencies, public or private as well as (or
communities. As indicated above, agencies have a
strong tradition and focus on construction of water supply
systems. Still too little emphasis is put on the establishment
of management capacity at local level for Jack of experi-
ences and strategies. It needs to go beyond training a
caretaker and a bookkeeper (sec Box 3).

The same is valid for the establishment of support
capacity within the agency. On the community side, there
is often a lack of experience with management: of water
supply systems and a lack of tools to cope with their
management. On the agency side there is often a lack
of skills to facilitate community processes. The legal and
policy environment may also not offer sufficient frame-
work for community management.

There are a number of basic requirements for
management by communities (see Box 4).

An issue often overlooked is monitoring and the devel-
opment of simple monitoring tools. If they are provided
at all. most monitoring tools are reporting forms and not
tools that help communities to identify potential problem
areas and that initiate and stimulate action. Often more
importance seems to be adhered to reporting on achieve-
ments (positive or negative) than to sustaining the service
of the water supply system at the desired level. Monitoring
should help tackle the technical, economical and manage-
rial problems related to the performance of the system.
Communities or their local management organisations need
to be assisted in the development of indicators for poten-
tial problem issues and ways to collect information.
Action to be taken if ihc desired level for specific indica-
tors is not reached needs to be determined (see Box 5).
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Currently in most: countries, conimunity management
of rural water supply systems is the accepted national
policy. However, political will is needed to transform policy
into practice. Communities are usually not treated as future
managers in the sense that they can make their own choices
from a range of options, Nor do they get sufficient
opportunity to learn the required management skills. This
and the lack of back-tip support for problems going beyond
the community level are important reasons for the sub-
standard performance of many systems. This will
continue to be the case unless the .managerial aspects are
better taken in hand arid practical management tools arc
developed together with communities.

Fortunately, new learning approaches emerge and are"
gradually being adopted ill challenging institutional
settings where community knowledge and institutional
knowledge are equally valued and people start to
respect each others' views.

The partnership approach means for agencies that
strategies and methods are needed to foster management
capacity with communities, building on existing knowl-
edge and practices. This also implies that agencies need
to make the necessary adjustments and strengthen their
own capacity to replace a top-down approach by an
approach whereby they provide effective support to
communities. Communities also need to come to grips with
working with I he agency stall in a horizontal relationship.
On both sides there is a need for the paradigm shift of
communities participating in agency projects to one of the
agencies participating in community projects,
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The Challenge of Risk
Management within Analog
Forestry Interventions
AARON ML BECKER & llWIlV S. GOLDMAN, Counterpart International, Washington, DC, USA

ABSTRACT

he integration of environmental conservation
with economic development has historically faced
considerable challenges. Convincing poor rural

of trust, support and accountability between farmers
and implemented. Based on the principles of Analog
Forestry and Community-based Ecosystem Management,
Counterpart international and its partners implement
the Forest Garden Programme to provide economi-
cally viable and environmentally sound opportunities for
raising rural incomes, rostoring degraded land, and
preserving native biodiversity through community-
led management of watersheds, forests and agricultural
lands. This study focuses on the participation of Sri Lankan
farmers in the programme. Success of the programme,
rates of adoption of and withdrawal from the programme,
as well as its long-term sustainabillty are highly depen-
dent on project implementers' ability to reduce risk and
make substantial functional linkages between farmers
and their fledgling Forest Garden-based enterprises as
well as their sustainable use and stewardship of their
natural resources.

THE FOREST GARDEN P R O G R A M
Hie Forest Garden Programme assists fanners in
creating sustainable livelihoods through environmentally-
friendly agroforestry and (lie cultivation of multi-crop
-tree and shrub gardens that:

' • produce a range of subsistence and cash crops,

* arrest erosion, build soil productivity, and retain ground-
water, and

* mature to approximate natural forests in architec-
tural structure and ecological function.

•Forest Gardens (FG), founded on the principles of
Analog Forestry developed by Dr. Ranil Senanayake, mimic
the structure and function of endemic forests in the region,
thereby producing plots analogous to natural forests. These
organic agroforestry systems are composed of canopy

trees, vines, understorey shrubs, valuable subsistence
and perennial cash crops, fuehvood, medieinals and other
products. The choice and placement of each species is
detennined by both its economic and ecological functions.
Specifically, the Forest Garden Programme fosters the
introduction of sustainable fanning through a network
of seedling nurseries and community seedbanks, seeds-
and-tools funds, technical assistance and training, and
certification and marketing of Forest Garden Products
(FGPsi (Senanayakc & Beehkr, 2000).

FOREST GARDENS, SRI LANKA
Sri I ,anka is the birthplace of Analog Forestiy. Devastated
by widespread deforestation, low agricultural yields
and the introduction of high-input monoculture crops,
FGs were developed to rehabilitate Sri Lanka's landscape,
build its soil fertility, boost annual incomes, enhance and
diversify subsistence-level crop production, and strengthen
appropriate traditional land management practices
undermined by decades of extractive natural resource
policies. FGs are low-cost, provide communities with
a greater variety of foodstuffs, and serve as biological
corridors connecting forest islands which offer contiguous
habitat for forest-dependent wildlife. This programme
provides rural Sri 1 ,ankan communities with a viable alter-
native to destructive high-input agricultural practices and
encroachment on protected forest areas.

• The programme works with nearly 500 farmers (over
half of them female), rehabilitating 870 acres of land.
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• Tree and seedling nurseries have been established
in 12 communities, propagating a total of 73,308 plants
lor reforestation - a value estimated at S52.400,

• FGPs from mature sites are being purchased by several
organie products exporters (l.anka Organic?,
Guavapi Tropicals, and Quickshaws Lid) paying
premium prices lor export-quality certified products.
The average monthly income, ks. .3000/month
prior to project inception, increased on average
Rs. 824 with the introduction of income generation
activities such as vegetable and spiee cultivation, seed
collecting and plant nursery development,

» In addition 16 bi-weekly extension to farmers, over
100 training courses were conducted last year,
including soil and water conservation, nursery
practices, traditional methods of pest control.
processing, packaging, and marketing of FGI's,
and data collection.

These enriched plots are proving to be a steady
source of income for rural (aimers. Ellorts to restore native

biodiversity have been sueeesslui - rare birds such as
Lady Torrington's Wood Pigeon and the Three-toed
Kingfisher, which had been absent formally decades
from Sri Lanka's deforested valleys, have reappeared
in mature PCs.

THE REAL SCOOP: M A K I N G RISK
The above summation paints a tidy pidure. What it fails
to describe arc the inherent risks and challenges involved
in introducing new ideas to disadvantaged farmers,
and ihc continuous negotiation between project imple-
mentcrs and beneficiaries required for a project to be
successful, as well as the 'wild cards' presented by the
weather, markets, land tenure and socio-political mores.
The beneficiaries are small-scale farmers with limited
access to land, capital, new technologies, market
leverage, and economics of scale, who employ mostly
unskilled family labour. The commitment and willing-
ness of these farmers to adopt new agricultural and
land/watershed management practices depends on
their perception of the risks involved and their confidence
in being able to overcome them successfully. In the initial
phases of the project, it is the role of the implementing
organisalion(s) to help minimise and manage fanners'
risk. Counterpart International's ability to help solve
fanners' problems through the promotion of new
concepts depends on our effective linking of wise
stewardship of farmers' resources with their own and
future generations* well-being. While risk factors such
as political upheaval, land tenure instability, and environ
mental disasters are difficult to contend with and often
hard to predict, the following illustrate a few wa\s
risk, has been managed in the programme thus far.

DiAUHE kM JlPPBPftiAIE TECHISEKY
Each farmer household represents a unique set of
circumstances, values and risk tolerance. These are
traits that shape how each household perceives the
problems it faces and selects ways to solve them. It is
critical, then, lor project implemented to understand
the needs of each family and couimunit\. and to be able
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to exchange ideas in mutual respect. 1'rogramme
personnel must take link' lo build relationships with (he
people among whom they will work, paining then1

eonlidenee and trust. Only dialogue, requiring critical
ihinking, is capable ol' producing critical thinking.
Without dialogue, eoinmunieatii.in is impossible (Frcire).
Only then can the project be informed to embody the
interests and concerns ol both parlies and make adoption
ol new ideas by individual farmers more likely. Through
Ibis dialogue, a critical rapporl is nurtured and a
learning process developed between interventionist
and farmer. This process requires project officers lo 'be
honest and reliable with farmers, lo be a parlner and to
build with limners' (Analog Forestry Network. 1947, p. It)).

The introduction of Analog Forestry is the outgrowth
ol a dialogue between farmers and interventionists,
comprising a bundle of ideas that 'meet a fell need, are
simple to teach and understand, and use resources
poor people already have' (Bunch, 1982, p. 97). While
all appropriate technology is not assured long-term
success, the fanners' active participation throughout the
process ol identilying the problems, choosing solutions,
and implementing (hem on their own lands will lessen
their re-licence to try the new techniques.

Dialogue is the first building block (hat can produce
participation and buy-in to FG from the target benefi-
ciaries. Dialogue must be geared toward mutually
identilying farmers' felt needs, instilling confidence in
the dinners that they can solve their own problems, and
demonstrating the project personnel's competence and
desire lo help the fanners (Bunch, 1982. pp. 24 25). By
working together to identify problems requiring resolu-
tion, farmers and project staff become a team, clarifying
the inherent risks involved and increasing the farmers'
conlidenee in the programmes' methodologies. This can
only occur when farmers are adequately informed
thmtighou! the project, participate in all project-related
decision making, and assist in project evaluation. This
concerted effort to join project implcmenters and
beneficiaries in common cause presents opportunities
for improving the situation without raising false expec-
tations. Fanners are thus adequately prepared to manage
associated risks and accept both the benefits and poten-
tial consequences of implementing new ideas.

FsUiblishing rapport and project credibility requires
lime, A commonly overlooked requirement for long-term
project success is to start slowly and start small. A
slower pace protects project personnel from falling
prey to the common mistake of trying to 'teach too much.
By teaching everything ... they have failed to explain any
one practice enough to convince the fanners of its
value or make sure Ihe larmcrs can apply il successfully'
(Bunch, I 982. pp.5- b). Teaching a limited number of
innovations and proving the programme's value through
a stepped process then increases the number of farmers
adopting the programmes and implementing (hem correctly.

The programme begins with a participatory rural
'•appraisal (PRA) process,.followed by an introductory
workshop explaining the programme and inviting
community and farmer participation. Farmer house-
holds are self-selected, with some joining the project

..individually and others working through a farmer collec-
tive. Viewed in conjunction with community socio-economic
priorities, access to land, and other tenurial issues, the
PRA process is followed by:

a) an interview with the individual farm family to
assess its social and economic priorities,

b) an examination of remnant forest patches and identi-
fication of flora and fauna therein, along with their
ecological roles and any anthropogenic uses ov value,

e) establishment of nurseries, and

d) studies of the suitability and synergy of native and
exotic species in the gardens.

During the interview with the fanner, other issues ol concern
not strictly related to FG may arise (such as health,
literacy and access to safe drinking water); it is Counterpart
International's responsibility (o respond in a holistic
fashion to these felt needs such that perceived risk
associated with project adoption is diminished.

Analog Forestry extension workers then begin
working with the farmers to implement site-specific farm
management plans. Kach farm plot represents a unique
environment. Careful consideration of farm-specific
variables in planning provides the information needed
to create designs tailored to each plot, thereby reducing
farmer risk. By profiling (heir land, fanners come to a
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• F i g u r e 6 ' . .' • .' . ...

Ecological succession'is the ••• "

process by which the vegetation

on a phi of land progresses

towards an increasingly stable

ecosystem Ihe process of moving

from colonisation ol degraded

land through to the growth of

.climax ecosystem. With improved

• soil productivity, increased

biodiversity and canopy cover

is called serai progression. At

each soral stage the complexity .

of the vegetation cornrrnjnity

increases as does its ability to

.maintain a stable environment

(Analog Forestry Manual, p. 3)
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'more detailed understanding ol its composition,
strengths., and weaknesses, and thus determine the
best way to design their FGs and incorporate species
that increase crop productivity potential and canopy cover,
improve soil quality, reduce erosion, protect water
catchments, etc. With an individualised farm plan, a'farmer
can gradually adopt programme principles and move
her land through succcssional stages of restorative
growth by employing techniques such as ;•
composting/mulching for soil and crop improvement,
hedgerows for soil conservation, integrated pest
management, windbreaks, and production of saleable
products. These short- and long-term farm plans allow
farmers with limited resources to predict their labour:.
and input costs more accurately, estimate projected
economic returns and associated benefits, understand
challenges and risks they face in adopting Analog
Forestry, and provide them with the analytical tools to
troubleshoot their problems in a timely manner. These
plans help increase farmer adoption of FG principles
by incorporating modern sustainable agricultural and
ecosystem knowledge with proven indigenous systems
of resource husbandry, creating a flexible tool that is
culturally appropriate.

One field example of trie flexibility of the FG model
is found in Walapane, Sri Lanka. The Temple Forest
Garden Programme takes advantage o( the central
importance of Buddhism.in the lives of most Sri
Lankans, Reverence for nature, and especially trees, is
a key tenet of the Buddhist worldview. FG principles thus
provide a natural complement to Buddhism. The
programme is developing a network of temples as
individual project sites. Each reflects the vision and goals
of that particular temple and surrounding community
and incorporates the training of monks in Analog
Forestry, establishment of demonstration plots and.:
nurseries, and the provision of extension services to nearby
fanners. Some Buddhist temples support small tracts of;
old-growth forest; when combined with strategically-placed
FGs developed by the monks and local farmers, .these
tracts provide significantly improved habitat for wildlife
and native species of plants.

ANALOG rORESTRY DEMONSTRATION SITES
Analog Forestry demonstration sites in CBO/agricuL
tural cooperative nurseries, or found on plots of

farmers demonstrating a firm grasp of Analog Forestry
and a willingness to teach other farmers by example,
have proven very useful in Sri Lanka as 'dynamic
laboratories' of Analog Forestry. Such sites provide an
arena for fanners and extension personnel to jointly inves-
tigate innovations, exchange information on activities
undertaken, and actively shape the programme as it
progresses, sharing responsibility for its implementa-
tion. These plots thus help to inform fanners' assessment
of the risks involved in adopting FG management
principles. While demonstration plots can sometimes
give farmers a false impression of how 'easy' FGs are
to develop, due to all the attention and inputs given them
by extensionists, they can also help to convince fanners
of the efficacy of FG principles, encouraging them to
design FGs on their own plots.

FINANCIAL INPUT
A formidable barrier commonly faced by small-scale
fanners is a severe lack of disposable income. Limited-
resource farmers are hesitant to invest even small
amounts of money and time when they are not
absolutely assured at the outset of its success. Thus,
access to funds for developing FGs was addressed through
the creation of a seeds-and-tools credit mechanism. This
fund is designed for qualifying FG fanners, providing
the financial leverage to permit them to purchase
•necessary materials to develop sound farm management
practices, Repayment is tied to updated land-use
plans, specific crop seasons, and proven agricultural
production by the borrower. Thus, there has been a
known/expected source oi' income for repayment on
an appropriate time scale. The fund targets fanners with
proven skills, an interest in new crops, and innovative
planting/harvesting methods. This credit fund is often
the necessary start-up facility that has helped reduce
farmer risk and allowed cash-starved communities

.'•to make small but critical investments in constructing
a productive resource base.

PRODUCT MARKETING
Small-scale farmers worldwide arc most interested in:

1.) producing enough to satisfy their subsistence needs and
2.) producing a surplus to sell at the highest price and

lowest cost to themselves.
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Marketing their products .thus•becomes critical to
their financial well-being, as well as to maintaining their
active interest and participation in the Forest Garden
Programme. Marketing presents what amounts to the

"greatest challenge to programme promoters and the biggest
risk to participating farmers. Surmounting it starts
with a frank acknowledgement on the part of inter-
ventionists of the difficulty of establishing product
niches and markets. Market studies are conducted

•locally and regionally to ascertain what products will
secure the most profitable niches and at what times of
the year; project staff and fanners then incorporate this
information into FG farm designs. Counterpart
International provides farmers with enough training to
enable them to produce dependable quantities of high-
quality FGPs that first meet farm-household subsistence
needs. Cooperative capacity-building activities enabling
farmers to achieve some economies of scale, set product
quality standards, process and transport products on
a regular timeframe, as well as gain business skills to
increase the farmers' profit are important to our initial
focus of tapping into local markets. Only alter a market
foothold is achieved in •project sites are the larger
venues of regional, national, and international markets
targeted. This steady though tempered progression
keeps farmer expectations realistic, yet gives them
ever-larger goals to shoot for.

GENERAL RISK MANAGEMENT
Whether farmers are inclined to adopt: the methodology
for the programme's offer of improved soil and water
conservation, the potential for increased income, or to
gain the support of the local extension officer and
associated resources, farmer risk must be minimised
through a dynamic approach. Risks associated with
FG implementation can be minimised by:

. continually monitoring and evaluating project
successes and failures by project staff and fanners
and jointly discussing the findings;

• developing a strong network of formers and farmer
cooperatives among project sites, and providing
opportunities for 'farmer-to-1'anner' exchanges and
training, as well as exchanges of inputs among
sites and nurseries.'This.creates a platform for
innovations to be attempted, evaluated and, if
valuable, incorporated into the programme, as well
as resources shared;

. a constant focus on programme flexibility arid
ongoing consultation with fanners is critical. This
creates room for increased community participation
and continual project improvement by building on
lessons learned. 7 ..'••..

While the adoption of Analog Forestry involves
some inherent risks to iirtii ted-resource farmers,
Counterpart International has developed mechanisms
to address these risks in a .'manner that actively involves
fanners and project staff 'in'both the '•identification of those
risks and the development of appropriate solutions.
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FSC Certification: The
Greening of an International
Commodity Market
STEVE HOWARD,.WWF UK,

MARGARET RAINEY, WWF Sweden,

ABSTRACT

~ llegaUDSBins, forest fires aidliadfonest maeage-

mem practices pose serious Hipeats toffle wsrhl's

lorests. The Forest StewardsWpCoHncil (FSC) was

created to support eBvlronmentally appropriate,

soclaHy beneficial and economically wiame forest

management all over theworlfl. The FSC administers

a forest certiffcation system that allows products

'hisproviUBsapoweriuifflarKeitooiioPfOpestppoouct

companies to communicate good en wonmental practice

to consumers. The WWF organised Glolial forest and

Trade nietworR, wnich promotes tpado in certified

lorest products, consists of 14 notworks in 18

countries. Together these networks have over 650

company memhers, Jncludlnfl some of the market

leaders such as Home Depot and IKEA. Bo»emments in

different countries are FSC certifying their forests. The

foundation community in tlte US is coordinating its

wide and places its principal focus on tte FSC. The

achievement of responsible forestry hased on hroad

stakeholder representation can become the model for

Illegal logging and forest fires made the last decade of
the 20th century a dark one for (he world's forests. Ten
percent of the world's largest rainforest, the Brazilian
Amazon, was logged during this period. Illegal logging
accounts for as much as 80% of the 60 million cubic
nietres cut annually in tile Brazilian Amazon. As for
Indonesia in 199.3, the World Bank's forestry sector review
warned that the official limber harvests were 50%
•greater than was likely to be sustainable. When combined
with illegal logging, which was estimated to be approx-
imately equal in volume to the legal cutting, timber
exploitation clearly exceeded sustainable levels. In
1997/98 forest (ires destroyed more than 1.5 million
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declares of forest around the world, causing serious environ-
mental problems and billions of dollars' worth of
damage, and adversely affecting more than 100 million
people.

Threats to forests are increasing, which in turn
effects adversly the fates of the people who depend on
them, the watersheds they protect, the climatic services
they provide and the plants and animals that they
shelter.

Environmental groups and the forest industry have
traditionally been in disagreement over how to care for
and maintain forest resources. There is an assumed
dichotomy in the positions of the different camps and
"never the twain shall meet", or so everyone has
believed. Both environmentalists and industrialists
have been guilty of turning a blind eye to the social dimen-
sion of conservation. Maintaining the cultural values
and livelihoods of local communities and indigenous
peoples, and how important this is for the protection
of forests, has not always been taken into account.

I l l FSC IS BORN
Some would say thai the twain have now, in (act, met.
In 199.3, a group of industrial, social and environ-
mental representatives agreed to I'orm a non-profit
organisation to administer a voluntary accreditation
programme for forest certification. The Forest Stewardship
Council (FSC) was born. The FSC's mandate is to
support environmentally appropriate, socially beneficial
and economically viable management of the world's forcsis.
Its main activity is to accredit organisations that, certify
responsibly managed forests. The FSC has defined
international principles and criteria for good forest
management. National and regional standards based on
these principles and criteria arc developed by eonsensus-
based working groups, with broad and balanced
stakeholder representation. For the first, time environ-
mental groups, forest owners and industry have common
ground on which to meet, and it is a common ground
where social groups arc also represented on equal terms.

Since 1993, the amount of forest certified according
to the FSC' has increased in a steep curve upwards
(sec Figure .3) to the present 19 million hectares in 3 i
countries, from Belize to Russia. This is equivalent to
about. 3f:v> of the world's production forests. In F.urope,
forest eertilication is now universally accepted as an impor-
tant tool for communication of management practices,
and several other certification programmes besides the
FSC have been established. However, no other certifi-
cation system at present has the HSC's global or its broad
and balanced stakeholder participation.

In 1998. the World Bank, the world's largest finan-
cial institution, and WWF World Wide Fund for
Nature, entered into an alliance to work with govern-
ments, the private sector and civil society to promote
forest conservation and internationally recognised best
practices in forest management. One of the goals of the
alliance is that 200 million hectares of the world's
production forest will be under independently certified
sustainable management, for example according to
the FSC. by the year 2005.

Forest products derived from ISC certified forests
are allowed to carry the FSC trademark. In addition to
inspecting forest management, the FSC - accredited organ-
isations audit the chain-of-eustody of the forest products
from the forest to the saw mill or pulp mill and on through
the manufacturing process. In this way, products bearing
the FSC logo (see Figure 4) provide a credible guarantee
that they are sourccd from well-managed forests, There

8 0 S U S T A I N A K I . K D H V I - I . O l ' M E N T I N T K R N A I'K )N A I



are several thousand productlmes bearing the FSC
logo around the world, mainly in Europe and North
America (see Figure 6).

|tHE;lka9i^^^

i n fiiiEiiLfiim'iH TRADE-NETWORK'" ....,.
Together with all of the major environmental non-govern-
mental organisations, WWF supports forest certification

•'and the FSC WWF has established the Global Forest
and Trade Network which encourages and supports the
formation of local Forest and Trade Networks (FTNs).
Formally known as Buyers' Groups, these FTNs are
partnerships between environmental groups and
industry whose members arc committed to producing
and purchasing forest products from well-managed forests
and to supporting independent certification.

There are 14 FTNs active in 18 countries which make
up the Global Forest and Trade Network (see Table 1).
FTNs are widely represented across the European
Union and North America. FTNs lor East: Asia, Japan
and Italy will be launched within the next year. WWF
is also supporting the formation of producer-focused groups
in Central and West Africa, Latin America, South East
Asia and Indo-China, to drive the improvements in
forest management in some of the areas where they are
most needed.

Together the FTNs have at present over 650 members
and, at the current rate of growth, it is expected that there
will be a total of 1000 members by the end of 2001. FTN
members range from small family-owned businesses to
world -leading companies, such as the home furnishing
giant IKEA and the world's largest do-it-yourself chain
Flome Depot.

Why do companies join trade networks for respon-
sible forestry products? Perhaps because they think
that certification makes good business sense: not only
does it provide a selling point with consumer appeal, it
also ensures that the forest resource will be there for future
use. Other companies may be looking for promotional
opportunities. There is increasing evidence of a direct
and positive correlation between corporate responsibility
and improved financial performance. The Millennium
Poll on Corporate Social Responsibility interviewed
..2.5,000 citizens from across 23 countries on six conti-
nents. The poll, sponsored by PriceWatcrhouseCoopers,
found that two out ol' three •consumers want companies
to go beyond financial 'performance and contribute to
broader societal goals and that more than one in live
consumers report rewarding Or punishing companies in
the past year based 'on perceived social performance. The

..FSC can provide a:tangible way for companies to
demonstrate their corporate responsibility.

What is for certain is that many companies speaking
with a common voice deliver a powerful message to
their suppliers. The friembercompanies of the FTNs
are starting to effect change on 'in international

• commodity market.^v;'/-::">••:',-..

In a recent study, nearly 90% of the adults in the
United Kingdom rated the environment as the most impor-
tant issue for corporate responsibility. So perhaps il was
no coincidence that the first FTN was established in the
UK in 1991, even before the FSC was founded. Major
British retailers such as 1 lomcBasc, Sainsburys and the
do-it-yourself chain B&O \vere the driving force in their
quest for wood products sourced from responsible
forestry. These .companies intend to make certified
products mainstream, "ibday the British FTN has over
100 members which together represent 20% of the total
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wood and paper consumption in the UK. As a result of
the FSC certification of large areas of forest in Britain,
industry predicts that 75f't> of UK timber production
will be certified by the end oi the year.

Great. Britain's leading magazine publisher and a
member of the British FTN, BBC Magazines, is deter-
mined to print its magazines on FSC-certilied paper.
Thus far they have achieved this goal for a supplement

litcfc aic pK.jnv thousands cf TSC-
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to the Radio Times, the largest magazine in the UK.
During the autumn they will switch to FSC paper for
their Wildlife Magazine,

The North American FTN,' the Certified Forest
Products Council (CFPC) is a trade association of a
different calibre than the usual. Supported by major
environmental groups and industry and comprised of
nearly 260 members, the CFPC has a clear mission
to put certification into the mainstream of the North

American market..When Home Depot, the largest do-
it-yourself company in the world, joined the CFPC,
a powerful message was sent out thai that mission
might not be too far in the future. Home Depot, with
over T000 stores and new stores opening every other
day, has committed in the long-term to sell only
third-party certified forest products. This single
company sells 10% of the world's entire production
of sawn limber products.

The CFPC has also focused on the construction
industry, with members like Turner Construction, the
largest construction company in the US. In (998.
Habitat, for Humanity, an organisation that builds
affordable homes around the world, and talk show host
Oprah Winfrey, jointly sponsored t he building of a house
out of certified timber. Other 'showcase' buildings
involving certified wood across the US include college
facilities, public offices, museums, town halls, post offices
and corporate headquarters.

Of all of the countries in South America, Brazil
has come furthest towards creating a domestic
market for certified products. The recently founded
FTN in Brazil, co-ordinated by Friends of the Farth
ill Sao Paulo, now has nearly 40 members, including
retailers, furniture makers, construction compa-
nies, plywood .manufacturers, and state government
representatives.
., . The.Nordic FTN, WWF Skog 2000, functions as
a regional group open to companies from Norway,
Sweden, Denmark and Finland. One member is
Scandinavia-based IKFA, the global home furnishing
company, with 155 stores in 29 countries. IKFA
recently announced its long-term goal of ensuring that
all wood products in its range will come from wcll-

.'managed forests. Wood and wood fibre are IKEA's most
important raw material accounting for approximately
two-thirds of its totai use of materials. Nordic Network-
initiated projects include building FSC-eertilicd
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houses and apartment houses in Sweden (see Figure
5). Nordic FTN member AssiDoman is one of Europe's
leading forest product companies and the largest
private forest owner in Furope. AssiDoman and
WWI" have established a partnership to encourage
environmentally sustainable forestry through, among
other things, the promotion of certification.

Corporate action is clearly one of the driving forces behind
the market shift towards certified wood and paper
products. Governments and local authorities have in
many places also made important contributions to
the establishment of certification.

Governor Jorge Viana from the Brazilian Amazonian
stale of Acre, estimates that as much as 10% of the forest
area in his jurisdiction has already been cut. The state
recently set a goal to maintain more than 8 0 % o( the
total forested area and to FSC-certify 25%. This is part
of an overall strategy that will sec the forests of Acre
zoned for various purposes, such as for the use and benefit
of the indigenous peoples and the families of rubber
•tappers who have lived in the forests lot1 many gener-
ations. Governor Viana has "received some assistance
from Brazil's Icderal government lor his plans. Acre
is situated at the headwaters of the Amazon: Governor
Viana's fellow governor in the region at the mouth of
the Amazon has expressed interest and support for Viana's
plans and they now are working together to involve the
oilier stoics in between theirs.

Several state governments in the United States
have already certified their forests or have ambitious
plans to do so. The state of Pennsylvania has over 1 million
hectares of FSC-certified forest, more certified hardwood
forest land than any other stale in the United States. The
state of New York lias .FSC-certified its 320,000
hectares of forests and Governor George Pataki recently
encouraged all public and private forest owners to
follow suit. Washington State plans to FSC-certify its
forests, which cover 12% of the state, partly to meet
the demand from those who are specifically seeking
sources of FSC timber. Other governments that have

•FSC-certified their forests include Sweden, the
Netherlands, the UK and Poland.

' F S I E I T I i S T H i l i l L l S l I I H "•••••
In fune 2000, WWI-' and the FSC organised a confer-
ence and trade fair in London with close to 90
exhibitors and 1000 participants from 52 countries. The
'Millennium Forest for Life Conference' attracted
twenty-three of the world's largest producers of wood-
based products, including eight of the top ten. Together,
these represent one third of the world's total produc-
tion of forest products. The trade fair showed that FSC
products have aeheived a breakthrough with the

..producers and retailers of forest products (see Figure
8). A mix of large and small companies opened new
channels between suppliers and buyers, something unique

.for the FSC.
'A representative from B&Q [One of the world's largest

retailers | came into our stand and asked us if we were
interested in selling in the UK,' says Andreas Prabe, son
in the family-owned furniture company Bcrga Form from
Southern Sweden. The chances of R&Q and Berga l-'onn
finding each other at a traditional trade lair are minimal.
FSC is a new market, and everybody is more or less new
at it, which opens up for new contacts.

rODNDATION SUPPORT FOR CERTIFICATION
The international foundation community has recognised
the \ital role of certification and ofthe FSC in partic-
ular. One of the most influential support institutions
is (he North America based Ford Foundation which
invests more than 500 million US dollars annually in
social innovation. The Ford Foundation acts as a
donor to the FSC, to the North American Fores! and
Trade Network, CFPC, and to the l-'SC-accrediled
organisation Smart Wood,

'We see certification systems, such as (he FSC. as
one of the most important methods lor encouraging
and rewarding production practices that rise to the
highest global standards,' stated Michael Conroy, Senior
Program Officer at (he Ford Foundat ion , who
spoke at the WWF/FSC conference in I .ondon. "The FSC
is the most important new tool that w e ' \ e
seen in a decade for protecting forests worldwide.
Our interests rest not solely in the protection of
biodiversity and other environmental characlerhties
ol the lores!. We sec the FSC as a powcrlul instrument
for alleviating poverty and injustice in communities around
the world that are dependent on forestry'

The .Ford Foundation is a member of a sustainable
forestry funders group thai includes some 41) other
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funding organisations, such as the Rockefeller Brothers
Fund and the MacArthur Foundation. This group
meets regularly to coordinate its funding activities
in support of sustainable forestry worldwide and:
places its principal focus on the FSC. .;;• "..'•'•'••••'.•

"the environmental movement has learned that the
market only understands its own language. You
can't just protest you have to offer attractive solutions.
FSC certification is one such solution, where it's a
win-win situation, It's the only forest certification system
that has financial value on the global market,'
Conroy concluded. ^

The demand for FSC products is huge, and according
to WWF's calculations it will increase by a factor 61: ten
in the next five years, 'flic main problem at present is
that the current supply cannot meet the demand.
Certified products must be available on the market
before they can be traded. 1 Icre is a challenge for all forest
stakeholders to promote responsible forestry by
supporting 1;SC certification.

The international community, from the 1992 Rio
Summit onwards, has found the problem of forest
degradation difficult to tackle. With the 1 Oth anniver-
sary of Rio just around the comer, perhaps certification
can provide the catalyst we need to begin to really make
a difference. I (opcf'ully, the achievement of responsible
forestry based on broad stakeholder representation
can become the model for sustainable development and
natural resource management in general.

Unmarked wood products from well-managed forests
are indistinguishable from those derivixl Irom illegal logging.
Through support of credible, third-party forest certifi-
cation, government and industry can provide the
consumer with a choice - the choice between verified,
responsible forestry and unknown forestry, with all
the latter may represent in illegal logging, environ-
mental destruction and social devastation.

Margaret Rainey joined VVWF in 1998

as the co-ordinator of the Nordic

. 'Forest and Trade Network. Previously,
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Temperate Rai n forest
Management in New Zealand
A Challenge to Convention
C. R. KlT RICHARDS, Orakau Consultants Ltd, Hokitika, New Zealand • >'

ABSTRACT

he history of attempts to manage temperate
rainforests In New Zealand has, as with all
management of natural forests world-wide, been

fraught with controversy. Various largely unsuc-
cessful attempts over the last 50 years in New Zealand
created a basis of mistrust and dissatisfaction In
concepts to manage such forests for timber in a
sustainable way, Nevertheless the last decade saw the
emergence of an approach to sustainable manage-
ment that proved a challenge not only to the conventions
of forest management in New Zealand, but also a
challenge to the very role and ethos of elements of the
organized conservation movement in New Zealand.
Widely hailed as an important model for the world to
watch, the ultra-low impact and ecologically based
management approach was nevertheless abandoned In
late 1999 by an incoming Government. That decision,
based by admission on 'value-judgements' to attract a
marginal vote has created a significant debate in New
Zealand. The consequences of the decisions now made
will only become apparent over the next decade.

NEW ZEALAND - A ONCE FORESTED LANS
New Zealand today is a land dramatically 'different
from thai when human habitation began. An Island nation
separated from Gondwanaland, New Zealand until
relatively recently was a nation of birds and forests. It
had developed free of all land mammals except bats, and
had over the millennia, evolved a range of fauna that exhib-
ited high levels of endemism.

With the arrival of the first human inhabitants from
the Pacific, bringing with them rats and fire, the land
became subject to forces of change that would irrevo-
cably alter its ecological trajectory forever.

Following the arrival of significant European
immigrants, a process stalled just 200 years ago, the rate
of change was to accelerate and the land would never
again at any point: be able to acquire unassisted, an ecolog-
ical resemblance to what had once been.

A LAND ETHIC OF PASTDRALiSM
As a 'new Dominion' oi Britain, the •pioneers in New
Zealand set to work to build a nation. Food, wool and
timber were the prime resources of the day, providing
for exports and the establishment of housing and infra-
structure. Here the forests served as both supplier oi
essential building materials but also a hindrance to
the production of food and fibre' so strongly sought by
Britain. A land ethic of pastoralism predominated and
forests were cleared relentlessly from many parts of the
country. It was an ethic that was so persuasive that by
the early years of the Ias1 century, there were warnings
and predictions that there would be no forests left by
the later half of the 20th Century. These dire predictions
led ultimately to the development of extensive radiata
pine plantations that formed over 99"<> of the New
Zealand forest industry in recent years.

By the I970'S the era of clearance came to an end.
A combination of changing attitudes and increased
environmental awareness, changing economic and
cultural ties with Britain and a recognition of the accel-
erated rate of decline in much of New Zealand's

1980s
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indigenous biota led I'd a general swing toward iho
protection of indigenous Forest habitats. By that time only
20% of New Zealand's pre colonization vegetative
cover remained and in many bio-geographical regions
the indigenous .habitats were severely fragmented and
degraded. The declines in fauna were largely attributed
to habitat removal but are more recently accepted as a
function of predation by introduced pests.

Only one region contradicted the general trend: the
west coast of the South Island of New Zealand. In this
region, despite a long history of exploitative industry. 1he
forested lands were extensive to the extent that the region
represented the diametric ••opposite of the national

.••average land use. With around 8 0 % of the total land
area under protected status;•agricultural activity occupied
only 8% and forestry, including production Iron)
indigenous.forests, 1%. ....... .

TRADITIONAL APPROACH

AN UNEASY TRUCE
The large forest areas on the West Coast became the locus
ol environmenlal concerns over continued unsustain-
able clearfell logging by the late 1970s following State
backed proposals for the extensive use. chipping, and
in some cases, conversion to pine plantations ol' native
beech (Noilwfugim spp) forests.

The conflicts were intense, bitter and disruptive, but
the forests and the industry they supported were a
signilicant part ol the regional economy and the methods
ol loresis management employed rellecled an historic
legacy of Government assigned contracts that hail yet
to fulfil their term.

In 1C)86 as part of a sweeping range of economic change
and deregulation brought to New Zealand by the centre
led Government, a signilicant attempt was made lo resolve
the conflict. Under the auspices of the newly created
Ministry lor the f.nvironrnent, the various stakeholders
were bought around the table for the first time to try to
hammer out solution that all parties could accept.

The resulting 'West Coast Accord' was widely
hailed at the time as an important step forward in
approaches to resolving difficult environmental issues.
The Accord, a signed document between all the
parlies, was to provide an uneasy truce during which
a period of substantive change could be executed
within the industry and its dependent community
while at the same time guaranteeing significant
environmental outcomes.

The essence of the Accord was the delivery of
defined outcomes through both a practical, structured
framework and an ethical foundation. It had one simple
overriding objective: to achieve a change in a regions
economy from what was a blatantly poor land use to an
integrated use of land that established high standards
of management for biodiversity protection and timber
production at a sustainable, high value niche oriented
level, It sought to maintain an indigenous timber
industry as an important part of the region's economic
diversity and part of its comparative advantage relative
to other more intensively developed regions.

The practical structure of the Accord involved three
elements:

• The immediate transfer of substantial additional areas
o( forested land lo protective status (especially
lowland lorcsts);

. The establishment of a transitional unsustainable
phase during which, on defined lands in accordance
with fixed timetables and a two stepped reduction
in indigenous log supplies, the industry could
transfer to a largely Radiata pine plantation base;

» Other defined areas would only be available for a
sustainable supply of indigenous timbers in perpetuity.

Similarly (he ethical foundation of the Accord
involved some significant components:

• The establishment of 'the Accord' represented a
solemn agreement implicitly entwining trust and
fidelity to a long term vision and plan between the
signatories;

• "Hie process of managing change was vested in a st me-
lure at arms-length from clay to day political
involvement and with strong community account
ability via a regionally based State Owned Hnterprise;

» Finally, at the highest (Government) level, there was
a discipline that stakeholders who had bought into the
process could not simply opt out when it suited. The
Government would not bail out their disagreements.
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The latter element was crucially important as a
mechanism to force (he parties to communicate with,
rather than past, each other if disagreements were to

.•eventuate. By the time the Accord had been signed
and following subsequent related decisions affecting other
lands in the southern part of die West Coast, the region
stood as an example of unprecedented levels ol protec-
tion that could not be replicated anywhere else in (he
nation and lew places in the world. It boasted a compre-
hensive interlinked reserves system that saw nearly
72% ol most pre Kuropean vegetation cover still present
and around 77% of that protected. Of 94 defined
ecolypes within 26 biogeographic entities, only 10 lell
below a level of 10% original cover being protected. Those
types owed their poor status to past competition lor
agricultural land.

Under this uncertain (nice the Crown owned company
..moved, as required by Government, to lav plans for a

lutui'c based on the development of sustainable manage-
ment systems. Such systems were hitherto untried,
unworkable in economic terms at the time of commence'
ment and in the eyes ol many in the industry little
more than an idealistic forestry and conservationists jargon.

..THE PRACTICAL'CHALLiN'Gt ''" ,,-'
hi the early stages ol planning, it was recognized that
any suecesslul programme would be a major challenge
to past conventional methods. The forests under
consideration, lowland podocarp, mainly r imu
(Docrydium cupressinuni) and elsewhere, beech
(Nolhofagus spp), were sensitive to physical damage
on difficult terrain and exhibited structural elements
such as large old hollow trees that were recognized as
importanl to the habitat requirements of some declining
native bird species.

The public aversion to past harvest practices also meant
that the forests would need to look unaffected.

All these factors created a management 'poverty
cycle' whereby controversy lead to uncertainly, that in
turn discouraged investment, which in turn could not
support prices that led to good management.

To progress, the cycle had to be broken and the points
of focus to make the break were log grading, industry
structure and pricing, followed by the introduction of
low impact aerial (helicopter) harvesting. With pricing

mov ing up and sufficient to enable the application of
aerial technology, the flexibility and relative cost indif-
ference of aerial harvesting to volume density and
average haul distance opened a new world of options to
the forest manager.

As the new generation of management plans were devel-
oped they did so on the back ol five fundamental goals,
it was determined that:

» The biomass o( the forest should be maintained:

• "['he structural and spatial composition of the forest
should be maintained as closely as possible to the
surrounding unmanaged conservation estate;

• The species composition should be maintained at
near natural distributions and ratios:

» Native fauna should be maintained or enhanced if
possible through appropriate pest management;

• The lorcst should remain looking the same.

The achievement of these goals required a paradigm
shift away from what haw often been the traditional signa-
tures of 'good forest management". The change is
summarized in Table 1.

I'^iSXm
.' . • ' • • ' • ' M j i l

The elleclive translation of these revised management
principles lo the ground led to a relatively unique
management system.

I he native forests proposed lor management involved
species with long natural life cycles averaging '500
years for beech and over 500 years for rimu. The
lorests concerned regenerated in response to various
disturbance regimes ranging from natural aitrition of
single trees to small patch windthrows to large scale
periodic disturbance from large magnitude earth-
quakes (force 8 Richler scale) that occur periodically
along the main alpine fault every 2(i() years w so. On
average, however, between the major disturbances,
forest ecological studies provided information on (he
nature and scale of the disturbance events. Typically small

111.- -V-.'
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gaps of 0.01-0.05 hectares were created by 'gap
makers', moribund trees that died in situ, creating a local
contagion of insect attack that spread to adjacent
trees, or windthrows that damaged or destroyed
adjacent trees as they fell.

The practical challenge was that if the five goals oi
management were to be achieved, the natural, spatial
and temporal patterns and intensity of disturbance would
have to be closely mimicked. To do so would ensure
that species compositions, biodiversity and habitat
requirements were maintained. Similarly, yield regula-
tion was based on the principle of selection of yield

around the likely sites of mortality initiation. Through
such a process, the application of very careful felling
practices and especially directional felling to avoid
damage to significantly advanced growth, a regime oi
mortality pre-emption or subsummation of mortality
into harvest was executed. The implications of this were
that average age of the forest and structural charac-
teristics, important to maintaining a presence of old
and faulty trees for threatened species habitat, could
be maintained. Further precautions to protect the
structural composition of these forests included a
harvest set to only 50% of the available increment and
the retention of large old trees.

Ultimately, the key to make these ecological manage-
ment objectives a practical reality on the ground was
the introduction of aerial harvesting. While a high
cost operation, a revolution in the processing and
marketing of the product enabled the cost threshold to
be passed. With ibis new tool, a whole new world of
operational flexibility was opened and almost any
environmental constraint could be accommodated.
Group tree harvesting with minimal roads became
possible to the extent that for rimu, the average harvest
for any given hectare amounted k> just .3-4 trees per
hectare once every 15 years and for beech was forecast
to be 1 5 trees per hectare.

In economic terms in rimu forests thai had been
managed under this regime for 7 years, the operation
had. on a cubic metre basis, become the most profitable
forestry operation in New Zealand. This had enabled
the expenditure of small continuous sums o( money into
pest control that were starling to show an ecological
dividend of upward trends in most bird species.

H E ETHICAL CHALLENGE
Despite ihc successes of the rimu operation, the attain-
ment of ISO 14001 by the State SOK and having
advanced as far as pre-audit status for Forest Stewardship
Council certification, the proposal to extend the manage-
ment system to 45 000 ha of beech forest as enabled under
the West Coast Accord re-ignited controversy.

Figure 6
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The conservation '.movement became split as groups,
despite being signatories to the Accord, sought to
short-circuit its integrity by political lobbying prior to
a national election. Management, people and forests
became lost in a media war pitting preseivation 'sustain-
ability is something for third world nations' versus
sustainable development. The unique needs of a
relatively remote and economically disadvantaged
region of New Zealand were lost on a largely environ-
mentally detached, urban political constituency. A
mode oi' land based operation that had accepted and met
the practical challenges thrown down to it for sustain-
able management now found its remarkable success a
challenge to (he very reason lor existence ol some
small domestic environmental NGOs.

lust as the plans for beech 'management started their
passage through New Zealand's Resource Management
Act (RMA), the newly elected Government instructed
its Crown enterprise to withdraw its application for
consents. A bill is now before Parliament to annul the
contractual status of the Accord without payment of
compensation to the businesses adversely affected.

The RMA was a comprehensive piece of environmental
legislation modelled around the principles of Rio and
Agenda 21. Designed to provide a framework for
transparent, legally supported, public and community
resolution of environmental and resource use issues, the
Act provided a basis by which all normal resource
use decisions could be achieved at: the political 'arms
length', often essential for long term issues.

IF YOU HAVE ANY ENQUIRIES REGARDING THE
CONTENT OF THIS ARTICLE, PLEASE CONTACT:

C R Christopher (Kit) Richards

Orakaii Consultants Ltd

Forest & Environment Management & Strategic

Planning
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"ARETHI'CAUYSUITAINABLEllfLllttONI
For New Zealand the decisions have been made. All
sustainable harvesting of indigenous timbers on
Crown I,and will have ceased by 2002 without
consultation, scientific or economic evaluation.
While some supplies of high value timber will
eventuate from private lands elsewhere in the country,
the bulk of the shortfall may arrive on the shores of
New Zealand from the forests of our pacific neigh-
bours. Few if any of those sources will match the
standards of the operation they replace.

While providing adjustment assistance to the
region as a whole of $120 million (about one third of
the value of the opportunity lost), New Zealand has
exported a region's jobs arid the nation's consumption
to those who continue to harvest forests.The question
will remain open for some years as to whether this was
an ecologically or ethically sustainable solution, or
whether we have simply adopted an ethic of sophis-
ticated urban-driven 'shifting cultivation'. The question
also remains as to whether the New Zealand Government
has treated a segment of its society in accord with the
intent of Rio, Agenda21 and •the .Montreal process,
protocols to which it subscribed.
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The global crop proteGtion industry h
a key role to play in archieving the goals

of IPM and sustainable agriculture
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Integrated Crop
Management

Measures

Monitoring

. . . • • . . . • • • • • . . .

Crop protection

• • • • • • ' •

Energy
efficiency

i

Waste and
pollution
management

Soil management

. . . . • • • • • • • • • •

Wildlife and
landscape
management

Crop nutrition

• . . • • • • • • . . • • .

Crop rotation !

integrated Pest Management

Processes

1. Prevention
Indirect measures:
• Location
• Crop rotation
• Cropping pattern
• Plant breeding
• Crop husbandry and

hygiene
" Fertilisation
• Irrigation
• Habitat management
• Trap crops
• Inter-cropping
• Harvesting and

storage

j 2. Observation
Decision tools:
• Crop monitoring
• Decision support

systems
• Area-wide

management

3. Intervention
Direct measures:
• Cultural and physical |

control
• Pheromones
• Biological control
• Chemical control

IPM services
provided by industry

Strategy
• Develop appropriate

IPM strategies for
local circumstances

• Integrate IPM
strategies in product
marketing and sales

Socio-economic
research

• Pre-test user reactions |
to IPM strategies,
services, products and j
programmes

• Monitor impact of
programmes on user
practice.

Education and
training
Staff include:
company, government, J
distributors and
retailers
Universities, colleges
and schools
Users: plantations,
food processing
companies,
commercial growers
and smallholders
Topics include: pest
and beneficial
recognition,
appropriate IPM
strategies, product
knowledge, product
safety

Products and service |
supply

• Cost effective
products

•Appropriate IPM
expert systems

IPM technology
provided by industry

R&D
• Lower use-rates
• Selective action
• IPM positioning of

broad spectrum
products

• Safety to mar and
environment

• Resistance
mangement

• Need directed use
recommendations

• Application
technology

• Biopesticides
• Transgenie crops

with disease and
pest resistance

Disease control
• Fungicide technology
• Diagnostics

Insect control
• Insecticide

technology
• Pheromones
• New modes of action
• Sand treatment

Weed control
• Herbicide technology
• Band treatment
• Weed control in

i conservation areas

! Erosion control
Conservation tillage
techniques: direct
drilling, no-til!,
minimum tillage

j • Cover crop
j management

G l o b a l

Crop
Protection

. F e d e r a t i o n ,

Global Crop Protection Federation

Avenue Louise 143 • B-1050 Brussels•Belgium
tel.: +32 2 542 04 10 • fax: +32 2 542 04 19 • e-mail: gcpf@pophost.euhet.be
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ZENECA'S GLOBAL CONTRIBUTION

Zeneca Agrochemic£|J:
recognises the importance of sustainable
agriculture - to farmers, to the , ̂  i«.
environment, to the people of this and fut
generations, and to the continued success,
our own business. Our mission is to be the lea
in providing innovative solutions to growers ai
l l t i i id/feed chain. In doing this we Wflfc.V^Vii

IPM Training projects m India and Pakistan

search and extension help smallholder cotton
mers adopt IPM practices. Field-based training

principles and practices, as part of integrated
farming systems; ?

*^£>- •••' • " * . • • - &

' .:"$t|p. ••' • ' « , . ; H • : - l

always take into account the social, economic
* n d environmental dimensions; '-,.

-

. ~f:" ^ • % > 1 ' 1 # # 1 ™ J ^ | ^ '"*' ' • . A "y ' :ff i j f1^""" |

work in-partneriJiip with others to identify and »

* \kp sl | | l in( l effectiif| wse WeriJ^ protection
" * pr|i«(cli F|jrmers in the pilotprojecji have

eaped clear benefits: significant reductions in
A e naffiber of spray applications and associated ^
i W ' *rtpflPluction^os'ts, .equivalent oreven
•iipro|ed:%op*1Vi|lds, iitjjncreased profitatJlllty.
Additiina||)«nefits tacjiided better awareness of
the importance of fne safe use of agrochemical

I pJroducts to reduce risk to end-users, their
, ^amities, neighbours and the environment.

.Ural Si in the

ICM Demonstration Farm; UK ,.j..;.
The Jealott'k Hid Farm is a commercial working farm attatfit l to

Ip^P" '"'' il-Zeiilka np &eeii co|||:b#rating with the Ministry oj-
f l ? " J^ducation |Sf EBAC) irid the Junta Agroempresarial
|{']¥':' D^f l icana( | lp f to introduce a schools programme

farm has-been working to 1CM principles for a number of years and is , ^ school children
part of the LEAF (Linking Environment and Farming) national network Vr.:- 3I a B 0 U t |p | |
of demonstration farms established to help farmers improve their * | J ^ principles and
environment and business performance and create a better 'P practices. The project
public understanding of farming. The Jealotts Hill Farm
has become a model for the sustainable agriculture
practice that we both endorse and promote.

; •"-».| - W t $ack cojBfalnsia:'
teachers' guide plus pupil

materials including posters,
worksheets, games and a comic.

Expe?i«yt|i|,shown thafch i ld^ l%
enjoy and Iea|ft"|(iii1hese activitie^aad-

encourage their parents to adopt
improved practices all in the interests of

both individual families and the larger
•'^:?;te'; community. "

KKiKlllll'l

Conserving Wildlife in Costa Rican Banana
Plantations
A research project conducted by EARTH and funded by Zeneca
was carried out to assess the impact of banana cropping

practices including pesticide
I usage on wildlife. Results

| 3 ? j confirmed that biodiversity
- within the banana monoculture

U s — — • was relatively high and that
planting of trees along canals

- and reforestation along rivers
? / to connect forest fragments

*i: can further help to sustain
"T * ft populations of many

lllrainforest-margin species.

Zeneca has been working with the Department of Health in Sarawak
on a project to train village fiealthworkers to provide health

education focused on the^f jp ise of agrochemicals to local farming
communities, an important issue in this predominantly agricultural

country. Special -
teaching aids such as
flipcharts and posters

have been developed tov
help deliver the k^y *|

messages, and trained
officials tfJifi the r » ,

Depa|tpent of Health / '
are now runnini their" *M

own courses for health - ^
workers triroughout ;s fiJSy

Sarawak. a:

Zeneca Agrochemicals, Fernhurst, Haslemere, Surrey GU27 3JE, UK Tel; +44 (0) 1428 644061 Fax: +44 (0) 1428 652922 www.ZenecaAg.com



Australia's 'Landcare' Model —
A Blueprint for Sustainability?

JACK WHELAN, inleniatiomA Fertilizer J i i j i isfry Association, Paris, France

ABSTRAC
then Prime Minister Bob I lawke, the 1990K were
declared a 'Decade of I .andeare', with the emphasis (in
local action through a network of groups, coordinators
and facilitators.

Landeare is supported by all levels of government,
industry, rural communities, conservation groups and
individuals in recognition of the need to establish a progres-
sive and consistent approach lo manage the land and water
resources wisely. There are now more than 4500
1 .andcare groups across .Australia involved in a wide range
of activities aimed, at improving the productivity and long-
lerni suslainabilitv of Australia's natural resource base.

Landeare in Australia is a fanner-first, voluntary,
community-based approach to tackling em ironmenlal
problems and ensuring the long-term sustainability of
the country's agricultural and natural resources.

The term i.anclcare' was coined in the mid-1980s,
when the movement emerged as a response by fanners
and conservationists to land degradation, particularly
in the states of Victoria and Western Australia, "Hie catalyst
for Government support was an alliance between the
Australian Conservation Foundation and the National
Farmers Federation. Launched nationally in 1989 bv the

Agriculture in Australia produces AS22bn (US$1.3bn)
per year in export earnings, together with a further AS 12bn
(US$7bn) in processed food and beverage exports.
Farmland or grazing accounts for 60 per cent of the land
area, and 70 per cent of the water consumption is for
agricultural use. Sustainable natural resource manage-
ment therefore relies heavily on the introduction of more
sustainable agricultural practices,

Since the F.uropcan settlement ol Australia in 1788
natural resource management has been characterised by
an initial period pioneering agricultural development in
the most economically viable parts of the continent. During
this period, extensive livestock and broadacre cropping
industries were established with strong export orientation.
Increased •.intensification of land use brought: great
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indicators Sustainable agriculture practices can:

Spinach
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leaps in production and productivity. 'ITic increase in land
area under agriculture was accompanied by extensive
tree clearing, grazing, improved pastures, cropping
and the diversion of water for irrigation purposes.
Mechanisation improved the capacity for landholders
1o modify the environment.

With (lie benefit of hindsight, these changes in the
landscape also initiated changes to groundwaicr balances
and mobilised salts which were to have significant
effects, albeit on occasions some distance away and
removed in time from where and when decisions were
taken. Increasing wind and water erosion became
apparent as did deterioration in water quality, rising water
tables and significant impacts on biodiversity. These
symptoms are testimony now thai the traditional agricul-
tural approaches imported to Australia from other
cultures were unsustainable in the long term.

Paradoxically, as one ol the most arid countries in the
world, Australia is suffering from too much groundwater.
'The walcr table in many areas has been rising, primarily
due to the clearance of deep-rooted natural vegetation
for annual crops and livestock pastures, leading to the
deposition of salts on or near the surface. For many scien-
tists and environmental experts, the salinity issue is now
Australia's most significant long term problem.

•nvncnmc-nkv
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The Financial limett on 4 July 2CXX) reported, 'The impact
of salinity is dramatic, and it is not just confined to
desertification. According to |ohn Williams, Deputy
Chief of the CSIRO - Commonwealth Scientific and
Industrial Research Organisation, Land and Water
Division - a government-sponsored think tank, the
drinking water in Adelaide will be unusable whhin 30 years
because ol salinisation. 11 nothing is done to contain the
problem, some 15 lo 19 million licctaiV-s will become salinose
or only marginally productive before a new equilibrium
is reached, says Ale\ Campbell, Chairman of the Western
Australia State Salinity Council. Western Australia, one
of the worst affected regions, would account for around
b million hectares, equivalent to a 1 bird of its cleared agricul-
tural land. The sustainable solution involves a shifi in fanning
patterns to involve more forestation and crops that are
suited to Australian conditions'.

Notwithstanding the priority given to salinity, encour-
agement is given to efforts io develop integrated and
strategic approaches and linkages among individual
properties within caichmenls (watersheds) and regions.
The catchment represents an efficient and effective
scale for management and enables the inter relationships
between various forms of degradation to be under-
stood and addressed. For example, dryland salinity,
soil acidification, soil structure decline, vegetation

decline and water erosion are often observed in the same
catchment. Oflen one form ofdcgradalion accentuates
the other and hence there is a need to devise solutions
that address all the issues in an integrated way.

The development of Landeare at the national level was
boosted with the realisation b> the National Farmers'
Federation and the Australian Conservation foundation
(hat a coordinated approach, addressing the can.scs of
land degradation, rather than symptoms, would be
crucial to ensure broad political support for public
binding and lor encouraging participation by their
respective constituents.

From its grass roots origins fifteen years or so ago.
Landeare is now a partnership approach between
government, industry and the community, with clearly
defined roles and responsibilities in natural resource
management. Fffeciivc relationships have been estab-
lished between I armors and environmentalists, scientists
and land managers, rural and urban populations,
businesses and communities. Federal and State
Governments, and agricultural and environment depart-
ments within Government. A strong feature iM' Landeare
is its inclusive approach, embracing indigenous commu-
nities, ftirmers, environmentalists, scientists, land
managers, businesses, rural and urban populations.

Tine to its hands-on philosophy, the establishment
of the National Landeare Program supports the activ-
ities of I .andeare groups and emphasises the importance
of devolving decision-making as far as possible to the
local level. Landeare is often quoted as a successful example
of a communil y-driven, capacity-building process thai
is delivering a more sustainable agriculture and land
management programme.

A recent survey by the Australian Bureau ol Agricultural
and Resource Economics (AKARF.) showed that the partic-
ipation rate of farmers (or property representatives) in
Landeare activities has grown lo reach over 37'r. It also
iwealcd that 60'V of fanners reported thai they had learned
of the causes of land degradation from their involvement
with Landeare. Seventy percent learned how to treat or
avoid degradation through Landeare, and b4'u reported
that their participation had taught them the benefits of
good natural resource management.

Group-based approaches arc generally more ellee-
tive for providing the informal ion and skills that
landholders need lo improve their land management
practices. Group approaches for learning and the
transfer of information and skills, results in wider
communication of interests, issues and information
throughout the community. The effectiveness of group
approaches is enhanced by the influence of peer pressure,
which provides an incentive for landholders to lake part
in concert with others, who might otherwise not partic-
ipate. It is also more efficient lor extension agencies wishing
to minster information and skills to deal with groups rather
than individuals; and groups facilitate I he use of mulli-
disciplinary technical support services.

Landeare Australia Limited and the Landeare Foundation
were established by the Federal Government as non-profit
companies to help raise public awareness of Landeare.
and to provide a vehicle to generate and disburse corpo-
rate sponsorship for projects. In 1948-94, Landeare
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Australia Limited secured A$ 18 million in corporate
sponsorship and media support, involving a broad range
of interests including mining companies, wine producers
and breakfast cereal products. Together with sponsors
and partners, it: introduces innovative marketing ideas
to promote Landeare, particularly by capitalising on
national and international events such as the Sydney 2000
Olympic Games. For example, in the lead up to the Games
more than two million trees are to be planted across the
country, linked to endorsements and dedications by
prominent sports people, in the biggest on-ground
Landed re project ever seen in Australia.

Surveys indicate that over 81 ''•<> of all Australians know
something about 1-andcaie and recognise its clever and distinc-
tive "earing bands around Australia' logo. To develop
such widespread awareness is a remarkable i'eat among'
a predominantly urban population. Fanners, the rural
landscape and indigenous communities have long occupied
a special place in the national culture, and increasingly, the
envhv>nment in general, with its abundant and unique wildlife
and physical features, is being valued and protected.

With rural populations declining in many rural areas.
Landcare has provided vital social benefits, especially by
bringing people together, maintaining morale, and encour-
aging education and training through numerous eonleivnces,
Held days, workshops, project management and I'undraising.

The importance ol community l.andcare groups
having a voice in policy making has been recognised with
the establishment of the Australian Landcare Council,
the provision ol a National Landcare Facilitator, and of
national, stale and local magazines, TV programmes and
national awards for excellence. The Australian l.andcare
Council comprises representatives of the major stake-
holder groups, and is the I'ederal Government's policy
advisory body on natural resource management.

The Government's support for I ,andcarc helps landholders
and communities manage resource problems where
there arc wider public benefits involved. Project funds
i.\o not subsidise aspects of the farming system or activ-
ities where actions are normal farm management for a
given area. Financial support is onlv available \ia
Landcare groups to build skills and networks and to under-
take on-ground work. The Natural I Icritage Trust was
established in 1997 as the Government's national funding
mechanism. In 1999 2000 the Trust provided AS52O
million (US$192 million) lo natural resource manage-
ment and environmental projects in Australia, of which
A$7 1 million was allocated to 870 Landcare projects.

A wide range of community or Landcare group
projects may attract funding from either government or
the corporate sector, or both. They do not necessarily
have to be in the agricultural sector but may involve related
projects such as 'Coastcare', 'Rushcare', 'Rivcreare*
and 'Water Watch'. 'Salt Watch' and 'Frog Watch' are
two school-based projects that deliver useful data to people
in the local watershed or catchment area.

The I .andcare approach is attracting interest internationally,
and elements of the programme are increasingly being
recognised and emulated in other countries. An internet-
based International Landeare 'Clearinghouse' has been
established by the Commonwealth Department of
Agriculture, Fisheries and Forestry to act as a central point
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of contact for international interest in l.andcare in
Australia, and as a gateway to a network of community
and professional representatives with skills and exper-
tise iti developing Landcare in Australia and internationally.

The potential lor Australia to 'export' its model for
sustainable agriculture was realised in 1997 when
delegates from overseas attended a National l.andcare
Conference in Adelaide. In particular, a group visiting
from South Africa became (lie pilot programme in the
first Landcare Partnering Forum. South Africa launched
its national Liiiidcare programme in 1998.

The Secretarial for International l.andcare (SILO was
established in 1998 as a non-profit company to promote
Landcare internationally and provide an opportunity for
overseas visitors to explore Landcare and share skills and
experience through lield-based training programmes.
Representatives Iroin several countries have since
benefited from visits to Australia. Around 300 Landcare
groups are now active in the Philippines, primarily as
a result of collaboration with the Australian Centre of
International Agricultural Research (ACiAK), SILC
and other project partners including the International
Centre for Research in Agroforestrv (ICRAI't.

Other organisations and State Departments of
Agriculture are also involved in international I ancleare
and AusAID, Australia's international development
agency, has increased its budget allocations for commu-
nity Landcaretvpc projects. For example, AgWesl
International, a division of the Western Australian State
Department of Agriculture, has been involved in South
Africa, the Middle Fast. Pakistan and India. In cooper-
ation with AusAID. AgWest continues to assist South Africa
by preparing feasibility studies, exchange visits, study tours,
technical advice, programme design and capacity building.

Over 1200 delegates from 22 countries attended the
lirst International l.andcare Conference 'Changing
I .andscapes - Shaping Futuius'. held in Melbourne in March
2000. In a unique Landcare education programme,
SILC and ACIAR conducted a 12-day study lour prior
to the conference with delegates from the Philippines.
Indonesia. Cambodia. Laos. Vietnam, Thailand, Kenya,
and following (he conference with a group from the USA.
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'I'ho International I .yndoiire Conference 2000 was an inler-
sessional meeting of the eighth session of the United Nations
Commission on Sustainable Development (CSD) in
April 2000, on the sectoral theme of Integrated Planning
and Management of Land Resources. In his statement
during- the CSD session, the Australian Minister for the
Knvironment and i lerkage. Senator Robert I lill, Ml1, said
'We are keen that the issues we have faced and the lessons
we have learned, combined with the experience and knowl-
edge of practitioners around the world, be available to
assist land managers and policy-makers everywhere
plan their own integrated sustainable natural resource
management solutions'.

Mr Bernard Wonder, Deputy Sccrciaiy. Commonwealth
Department of Agriculture, Fisheries and forestry,
emphasised the value of community-based partner-
ships such as I .andeare 10 address sustainable development
objectives, and proposed that 'Landeare, with its locus
on regional planning, on-ground projects, sustainable
systems, research and development, education and
training, provides win-win outcomes for both non-
1rade policy and agricultural trade objectives'.

The international application of Landeare skills in
research and technical 'know-how' is a vei1}' real contri-
bution that Australia can make to the world through
exciting cooperative trade, aid, education, research
and development programmes and opportunities,

In the early 1480s. rural people, and later policy-makers,
realised that relying on government activity alone would
not control land degradation. I lowever, they recognised
the potential of voluntary community-based self-help
groups as a mechanism for addressing common problems
and they directed increased funding, or redirected existing
resources, towards activities by these groups.

Various Landeare-oriented initiatives during the
1980s and 1490s, including the Decade of Landeare, the
National Landeare Program, the National Landeare
Facilitator Project, and the establishment of the Natural
1 Icritage Trust, represented the evolution in policy and
programme structure towards integrated management
of land, water and related resources, based on a strategic
cooperative approach involving all levels of government
and (he community.

The International Landeare Clearinghouse.
www.lnndcuvc.gov.au

To receive international Landeare News', a free
periodical email seivice from the Clearinghouse which distrib-
utes general items of interest to anyone interested in
international Landeare issues, send an email to: inter-
nalional.landcareC^affa.gov.au with the message 'subscribe'.

Landeare Australia [.imitcd.www.landcareaustralia.eom.au

Secretariat for International 1 .andcarc. www.silc.eom.au

AgWest International, www.agric.wa.gov.au/programs/
trade/html/agini.him

Bruce Lloyd, Chairman, Australian Landeare Council.

Sue Marriott, Secretariat lor International Landeare.

Charles Willcocks, Assistant Secretary, Landcare and Nl IT
Branch, Agriculture, Fisheries and Forestry - Australia

Financial Times Survey. (4.7,2000) 'Australia - Salt of
the I'arth'.

International Landcare 2000 Conference. Report to
the 8th Session, UN Commission on Sustainable
Development (CSD),

Lloyd, 11 (2000). 'Landeare the Australian experience'.
Report to the 8th Session. UN Commission on Sustainable
Development (CSD).

Marriott, S; Nabben, T; Polkinghorne, L; You I, R.
(2000). 'Landcare in Australia - founded on local
action'. Booklet presented at the International Landcare
2000 Conference, 3rd edition Melbourne.

Media Release (8.6.2000)
(Ion. Warren Truss MP,
Agriculture, Fisheries and

Statements by I Ion. Robert
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Forestry, 8th Session of
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Joys and Sorrows of No -Tillage
Sowing in Western Australia

BILL CRABTREE, WA NTFA, AH S tra I ia

ABSTRACT

he adoption of no-tillage in Western Australia

has been a rapid revolution. The management flexi-

bilities that no-till offers and the sharpening of

farmers' skills has allowed farmers to realise the

power of no-till to improve their agronomic performance

and to understand their systems better.

RATE OF NO-TILL ADOPTION
The adoption of no-tillage in Westcrii Australia (WA)
lias been a rapid revolution (Figure 1). The change from
full tillage systems to knife-point seeding or zero-till dise
seeding has been explosive. The adoption was farmer
driven. Much of the scientific data being presented
during the time of explosive change, during the early 1990s.
was negative towards no-tillage.

It was the bigger systems issues and longer-term sustain-
able benefits that farmers observed that helped no-till
to forge ahead. Information provided by, and shaaxl among,
(he Western Australian No-Tillage Fanners Association's
(WANTi'A) network was, and still is, an important
key to the large adoption of no-tillage. The WANT FA
membership is now 1400, front the 50 who stalled the
movement in September 1992. Our group was modelled
otl ManDak.

BACKGROUND
• • C l i m a t e . . . • ' • ..•..-••"; ! V • • " ' • " • • ."••'

Southern Western Australia has a strong 'Mediterranean
climate. "Hie 44 million acres of land, with sufficient winter
dominant rainfall (of 12-24 inches) capable of growing
dryland crops, has a latitude similar to southern California
(28 35"S). It has a cool winter growing season from May
to October, with hot arid dry summers — when annuals
do not survive (sec Figure 2).: A typical winter day
would range from 40"F to 60"F, wanner by 5" in the north.
Summer maximum temperatures can readily and regularly

"'reach 11 5"F in the northern arjd central regions.
Crops grown in southern WA arc mostly wheat,

barley, lupins, canola, oats, peas and other pulses and
are mostly all sown in early May and harvested in
November. Each day's delay in seeding reduces yields
by about 1 % - .irrigation is not an option. Australian soils
are cooling down and: wetting up in May and the
daylight hours are short (10.5 hours).

At seeding, farmers arc not too concerned with
drying soil as winter rains often occur weekly. 1 herelore,
cultivating below (he seed /.one is not harmful to crop
emergence. It is common to cultivate 4" deep with a knife-
point (0.5" wide) to reduce rlrizoctonia which is worse
in zero-till initially. In deep sands that compact, a 50fVi
1 illage response can be achieved by no-tilling with a 10"
deep knife point on 12" row spacings. This is common
on the Wongan and F.radu sands.

Soils
The soils are mostly very infertile and sandy with little
buffering capacity. About bO'o of the soils are duplex,
or sand over clay al 4-20 inches depth. There are large
areas of deeper sands also. These duplex sands usually
contain only l-5<-c clay and in the natural state the soils
grew Kucalyplus trees and contained almost no copper,
zinc, molybdenum or phosphorus (1-5 ppml. The red
loams, in the river flat systems, typically had enough nutri-
ents to grow low-modest plant production.

Age of agriculture
The somewhat fertile river loams were able to grow crops
and pastures when first cleared of trees in the 1870s. The
sandv soils were not used until in 1946 alter they
discovered the soils lacked trace elements. Then in a decade
during the 1950s the government cleared more than a
million acres a year. Now, 40 years later, <-)''(- of this land
is salt and they expect it will total 30'V of the land by
the year 2025. This is our crisis issue. More on this issue
later. Many other crisis issues of the past in our agricul-
ture have been solved by the widespread reeenl adoption
of no- tillage.

Sheep and pasture
During the hot summers merino sheep roam ineffi-
ciently in search of food and water. Their roaming
loosens the dry soil and predisposes it (o wind and waler
erosion and structural damage on heavy soils. However,
sheep have been an important part of Australian
farming. The sheep require fences, lorages (pastures)
and a dam in each paddock. Paddocks are often 1 50-500
acres in s'r/e and farms are often 2000-10 000 acres in
size and each farm has a large shearing shed and pens
for shearing and pest management.

Pastures naturally regenerate in .AprilMay alter
enough rain falls and the temperature drops. This is called
the break to the season. Annual germinating pastures
are weeds in crops, but since there are no perennial weeds
to kill (dry summers) low rates of glyphosatc (120
ml/ha) often work effectively. Pastures produce a lot of
nitrogen. Some cereal crops would only get 25 lbs
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N/aerc while eanola might got 80 lbs. The cool and raining
conditions after seeding make urea 4 weeks after
seeding a sensible option in WA.

WHY WAS NO-TILL ADOPTED? - THE JOYS!
The massive amount ol wind erosion that occurred in
WA, and in particular along the south coast, in the early
1980s and early 1990s, created a fertile atmosphere for
change. Farmers - and their wives - were tired of
severe wind erosion and dust problems. Not to mention
the loss of a very useful sandy soil thai was often
shallow and overlying an inhospitable sodie clay subsoil.
These soils are called duplex and are not common
(existent?) in North America.

Once fanners experimented with no-till they discov-
ered lots of unexpected benefits. They could not only stop
wind and water erosion, but they could seed into drier
soil, they had improved earthworm activity and yields
were not decreased (when put. into the right part of the
rotation). Tanners also lound they could spend more time
with their families at seeding, traffic-ability was improved,
they could sell excess equipment, they had more seeding
management flexibility and they found their over-all
agronomic knowledge improved. This was because
mistakes are more obvious with no-till and better
monitoring was essential and more possible with no-tillage,

fanners also discovered, within a few years, that weeds
could be more effectively controlled if they were left on
(he soil's surlace with no-tillage. This was particularly
so when using Lrilluralin with knife points on wide
row spaeings (9-1 I"), In fact, all soil active herbicides
were more effective in the no-till systems, compared to
lull cultivation systems. With the widespread severity
ol herbicide resistance to many herbicides, particu-
larly to the fops, dim and SUs, this better weed control
has been a driving force for no-till adoption in recent years.

Another most powerful observation has been the belter
crop yields in drought years. Kach cultivation encour-
ages about 8/10"of an inch of rainfall to evaporate. Not
only docs no-till conserve soil moisture, it allows
farmers to seed into dry conditions and ensures that water
harvesting into the lurrows occurs at the beginning and
the end ol the season. This extra moisture is channelled
lo where (he crop roots and fertiliser are placed, making
it more difficult for weeds to compete with the crop.

WHAT ARE THE CURRENT NO-Tl l l ISSUES?
We are al a time of continued great change in our

cropping systems in Western Australia. Some of these
include; the diminishing role of sheep over 1 he last 10
years (poor wool prices), trying to find more diverse and
appropriate rotations, and trying to survive with
increasing herbicide resistance.

The fading of sheep has created a niche lor Other
options. Without sheep there have been improved crop
grain yields from retaining stubble and better time of sowing
and not allowing sheep to spread weeds over the whole
laim. Conversely, not having pasture in the fanning system
removes grazing as a management tool for herbicide resis-
tant weeds.

SORROWS OF NO TILLAGF SOWING

Herbicide resistance
Increasing reports ol'giyphosate resistant weeds is the
biggest threat lo no tillage seeding. Without an effective
and cheap broad spectrum burn-down (knockdown) herbi-
cide, and tillage (with all the damage it docs) how else
can we no-till? Most of our problem weeds have demon-
strated resistance to most herbicide groups. There is
glyphosate resistance in two confirmed cases in Australia,
and several more are highly suspected. At least two
glyphosate resistant weed populations have been identi-
lied in California, and Malaysia has recently reported several
populations of glyphosate resistant weeds. We desper-
ately need another glyphosalc herbicide soon.

A strategy developed in Western Australia to extend
the lite ol'giyphosate is the "double knock" technique with
Spray»SeedINI (paraquat 135 g ai/l + diqua( .1 15 gai/l)
use. Most no-tillage fanners now apply Spray*Seed™ onto
weeds thai are still dying from glyphosate uptake. The
Spray •Seed™ is appl ied within I -10 days of the glyphosate
application. This double knock'.'technique has become (he
normal practice with most no-tillage farmers in Western
.Australia over the last (en years. Apart from delaying the
occurrence of knockdown resistance, the technique
also ensures quicker weed root release, improves herbi-
cide mix options, can achieve an extra kill of new weeds,
ensures barer ground for longer and can clean up areas
that may have been missed with the first knockdown.

Farmers have been making significant changes to
their Weed management strategies over the last 10 years.
Resistance to all herbicides is well understood in our farming
communities. Farmers are swathing, manuring, cutting
hay, using chilli carts, mixing up rotations, changing
seeding lime, burning header rows, adopting no-till,
using the Chaff Top, growing short season crops and ensuring

1 O O S U S T A I N A B L F D l ! V E I . O l ' M i : N T I M ' I I R N . V I I O N A I



a weed emergence flush occurs 'before spraying and their
seeding with minimal disturbance. Some have even
brought sheep tack in (thejugh the sheep may not be profitable
alone) and many are experimenting with warm season crops.

H is clear that we must develop more diverse ways of
killing all weeds. In Western Australia, this is particularly
important for ryegrass and radish. No-tillage has provided
significant biological weed 'management tools with
allopathy and surface placement rotting and predation
(by ants, in particular). However, these must be compli-
mented with other physical tools, particularly those
tools that are still to be developed, like crushing the seed.

Insects and diseases
Obviously these pest problems'are best managed with
diverse three crop-type rotations ••-- as Dwayne Beck would
say. But the search for finding these profitable and
diverse rotations in our environment is very challenging
and has only recently begun in earnest. This search for
diversity is ridiculed by most experienced researchers.
The other option, which many researchers keep coming
back: to is - plough and bum! Neither of these excite many
WANTFA members, who are keen to go forward - not
back to the problems this approach offers.

There are only two crop types used in WA; they arc-
cool season grasses and cool season broadleaves. Three
years of farmer experiments suggest thai sunflowers and
grain sorghum may have some potential, with likely poor
yields. Our hot and dry weather soon after seeding in
September in sandy soils (holding only 10% moisture)
is evidence for scepticism of their potential.

However, without this desperately needed diversity
our cropping systems need modes! pesticide inputs
(low compared lo European agriculture). Our hot-dry
summers do not kill many crop disease problems, while
our long-cool winters give many diseases ample time to
build up and move on the wind throughout the state.

Most of our pests are protected by stubble retention
and arc worse with no-tillage with our limited cool
season crop diversity.•.Some Of these pests include
falsewireworm, slugs, red legged earth mite, various grubs,
snails (in patches of alkaline soils), mice, Rutherglen bug,

"septoria in wheat, various barley leaf diseases, blackleg
in canola, Ascochyta in chickpeas.* blackspot in peas. It
is a rare planl pathologist who docs not recommend
burning and tillage to manage these problems.

Too few progressive researchers
While no-till has beenrapidly adopted by farmers,
many researchers are still negative about no-tillage.
This has restricted the anKaint of useful research that
has been done. Many researchers are very quick to say
'we told you so' when problems emerge. It would be great
if they said let's push on and refine the system to cope
with the new challenges'.One thing is for sure, the farmers
are not keen to go back!

It makes water repdlence worse
With very little surface' area in our sands, they easily become
coated with waxy material '.(torn retained organic matter
No-tillage makes this problem worse and now many
fanners are applying 250 t/ha of clay on the surface and
mixing it in to raise (he clay levels to 5%. Water repel-
lent soils severely exacerbate'ertsp.product.ion - reducing
yields by 20-60%

BRIEF NO-TILL HISTORY IN WA
Interestingly, the Agricultural Department's early trial work
showed lower yields With nti-till. The advent of severe wind
erosion, lops, better legume crops, clean break crops, tungsten
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carbide, press wheels and better crop agronomy made for
better no-til) yields. Wheat crops of 18 bush/acre were
common in the late 1970s with conventional tillage.

By the late 1980s high yielding (50 bush/ac) crops
were common, leaving high levels of trash. This easily
blocks seeders on our sandy soils and farmers attempted
lo selectively burn while of hers burnt whole Melds
prior lo seeding. However, strong winds and a poor 'break'
caused severe soil erosion. The loss of valuable lopsoil
was a powerful incentive for change. Those farmers that
no-tilled did not lose paddocks and they produced a crop.

SEEDING MACHINES
Which type of no-till machine fanners should buy is not
clear cut. Some environments favour zero-till discs
while others no-lill knife-points. Press wheels ale always
favoured. Trash flow is best with the discs and they ride
over rocks better. The wear rates on either machine type
are high and changing tips every 300-500 acres occurs
often in Australia. Tungsten carbide tips are now
common, Australian farmers can zero till with some very
cheap machines although many of the expensive
Canadian seeders are commonly bought.

SUMMER MANAGEMENT ISSUES
Tile 2 .3 thunderstorms that might occur during summer
may drop some rain before the true break and this will
allow weeds and insects lo grow. Some of these will not
droughl piior lo the break, and iI these weeds are not quickly
controlled they are hard to kill before seeding. Their growth
allows insects to grow — which damage emerging crops.
Without early weed control no-till can fail; with it, the
extra moisture conserved allows early crop establishment,
but increases the threat of the rising groundwalcr.

CDNCLUSIDNS
Fanners continue to be enthusiastic about the benefits
of no-tillage. This is dcspile many of the pest manage-
ment issues that have arrived since no-till. The
management flexibilities that no-till offers and the
sharpening of farmers' skills has many fanners realising
the power of no-till to improve their agronomic perfor-
mance and to understand their systems better.

There is a continuing need for fanners lo lake
conlrol of their own agronomic destiny. Researchers tend
not to be leaders, but followers, and the lag phase is often
very frustrating- especially when you are on the edge.
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Keep up your good work, and on behalf of WANTFA

President Mr GixilTrey Marshall and invsell'. many

thanks for your willingness lo share freely with us!
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Agricultural Research:
Towards a Shared, Global Vision
for the New Millennium
SHANTANU Mtoim; International Fund for Agricultural Development (IFAi)), Italy

ABSTRACT

he notion of high returns to investment in

agricultural research is closely linked to the

degree to which research results can

find widespread application among the intended

beneficiaries: farming communities. A critical test of

research success is the effectiveness of the technology

development and diffusion process In tailoring the

results to the needs and requirements of farmers.

Ironically enough, the rapid pace of scientific accom-

plishments in this field has been accompanied by a very

sluggish adoption of modern technologies by the

Intended end-users, who found them to be largely

unsuited to their particular biophysical and socio-

economic circumstances. This has caused considerable

frustration and led the scientific community to take

a new and careful look at the conventional modes of

In response to llu1 above impasse, the international
•••agricultural research community is endeavouring to

make a tral) qualitative shift in the way in whieh it operates.
Initiatives are now under way to promote productive
partnerships and there are considerable grounds for
believing that research results will soon be able to find
rapid fruition in farmers' fields. Success in this domain
would also be critical in renewing enthusiasm among
policy makers and the international donor community
lor increasing investments in research.

'lATIBNALE FOB BEVI8ITING H i TECHNGLOGY
SlgNEeAIlOfU PROCESS
Although the issue of sustainability, particularly with regard
to long-term management of natural resources by the
rural resource-poor, has been to the fore for quite
some time now, the need to address local-specific issues

such as incentives to adopt particular technology
prototypes; the socio-economic context ol food produc-
tion, availability and access by the disadvantaged; and
the policy and institutional environment - has only
recently started to attract the attention of those involved

in the technology generation process.
I'he latest scienlilic achievements are transforming

the institutional context ol agricultural research.
Advances in genetic sciences have led lo an inereas
ingly profound knowledge of the genetic map ol
living organisms, whereas improvements in gene
transfer techniques are making it possible to generate,
plant species and varieties that promise resilience and
adaptability to harsh agricultural environments
hitherto considered unlit lor agricultural produc-
tion. Developments such as these can potentially
change the economies and even the very structure of
agricultural production.

The private sector has now become a particularly1

strong player, pouring massive investments into state-
of-the-art research. Furthermore, intellectual property
rights and breeders, rights are gaining increasing
importance within the knowledge generation process,
while issues relating to farmers, rights, international
public goods with transparent developmental objec-
tives, and critical questions relating to access to
technology and knowledge empowerment, are currently
generating a lively public debate, cutting right across
scientific, legal, economic, environmental and institutional
constituencies.

BULBING NEW PABTNEBSHIPB
The International Consultation on the NARS Vision of
International Agricultural Research took place in Rome
in December 1994, hosted by Ih'AD. and examined the
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question of how the NARS in developing countries
could play an active part in shaping a vision for international
agricultural research. Participating NARS representatives
pointed to specific niches in which they fell capable of
making a meaningful contribution to the global research
system, through 1o ihe next century.

The partnership between NARS, the CGIAR Centres
and the private sector represents a collective, global capacity

to provide solutions to sirnlegie problems and to fu
the overall objective of combating mral poverty an objec-
tive which has now become an integral part of the
CG's overall mandate and philosophy.

Increasing the relevance of technology to small
farmers, and improving the chances ol' adoption of
that technology by the fanners themselves, is also the
rationale for the current, progressive move from inter-
national strategic and applied research towards national
and more location-specific research efforts. Many
donors are already supporting initiatives to transfer
some of the responsibilities of international centres •- partic-
ularly with regard to training and on-tarm testing - to
stronger, national research institutions, A step in the right
direction here is also being made by the establish-
ment/strengthening of collaborative research networks
and consortia arrangements that draw-in national
programmes as full and effective partners in research
and training.

While the individual strengths of NARS, CGIAR
Cenires and the private sector may vary, their collec-
tive strength is undeniably formidable. There are
exceptional opportunities today for new forms of
partnership, due to the arrival ol new research tools,
such as biotechnology, genetic engineering, information
technologies and others, in many aspects of which
NARS can provide effective leadership.

A GLOBAL FORM FOB AGRICULTURAL BESEARM - A ( S I M M
The CGIAR celebrated its 25th anniversary in October
1996. One o( the major highlights was the Global
Forum on Agricultural Research l.GPAR), considered
as a milestone in the history of the CGIAR. The Forum
brought together, for the first time, representatives
from all the stakeholders in the global agricultural
research system. These include leading scientists and
research scientists and resource persons from the
CGIAR, NARS. universities and the aeademiaj the
advanced research institutions, the private sector, civil
soeiety/NGO community and farmer organisations, as
well as (he international donor community and, ol
course, the members of the CGIAR.
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The GFAR was successful in obtaining explicit
expressions of support from the broad range of constituen-
cies. It must be remembered, however, that this is still
tin evolving process: its Plan of Action is a Hung
document, leaving scope lor constant refinement.
Meanwhile, GFAR stakeholders have agreed to work
together in five critical areas, which are:

(a) new institutional and organisational approaches to
agricultural research and development;

(b) genetic resources management and biotechnology;

(c) natural resources management and agroecology;

(cl) the development of global/regional research networks
on important crops, based on a commodity-chain
approach; and

(e) the establishment of a global knowledge system
for agricultural research and development.

;

I.FAD is currently chairing the GFAR Donor Support
Group and is an active member, as a facilitating agency,
of the Global Forum Steering Commit tec. The Fund is
also playing a key role in defining the work plan and budget
for all GFAR activities.

Food security, poverty eradication and natural resources
..management are not only matters of concern to devel-
oping countries, they have in fact become critical global
issues; given their impact on the well-being of society
in general. A truly concerted effort is needed, therefore,
to provide an immediate and collective response to
these challenges. The rapid process of socio-economic
and environmental deterioration taking place in many
parts of the world is a further indication - if one were
needed of the urgency with which action must be taken.

The potential for combining.the knowledge and
capacity generated by scientific advances, and utilising
this combination to address development challenges, is
now greater than ever. The last milestone appointment
for the GFAR stakeholders was Dresden, at the Global
•Forum for Agricultural Research 2000 which mobilised

the world scientific community for this very purpose.
Sensitive to the challenges and opportunities facing

the rural resource poor, and responsive to new scientific
developments, here is a truly Global Agricultural
Research System for the new millennium.

Through its Research-for-Dcvelopment grants
programme, ll-'AD has supported a large number of
collaborative research initiatives based on mutual
strengths and needs of all stakeholders. In the process
it has encouraged participation ol its clients among
larming communities in the developing world. Such
a process ol strengthening the role of the small
I armors in the generation i.i\' technologies has had
enormous spin-offs, including their empowerment. A
sharpening of focus on socio-economic research and
participatory training which takes into account a
broad spectrum of non-bio-physical factors gender
relations, lor instance - contributes to enhancing
the self-confidence and capability of some of the
Fund's major stakeholders the poor rural women. The
individual strengths of farm households may vary
but their collective strength is formidable and the effort
is to capture this collective strength for charting the
path towards sustainable food security and lor eradi-
caling rural poverty and bring the disadvantaged
stakeholders into the global exchange of knowledge.
This contributes to effective/efficient research systems,
linked as they are to agents of change which afford the
process to build on relevant local dynamics, traditional
knowledge and coping strategies.

The above now represents the standard approach
adopted in all IFAD-linanced research programmes
and is an important criterion used for the selection

'of collaborative research initiatives the Fund intends
to support. Among the on-going programmes, I FAD
is pronTotiilg:collaboration between local research
entities and farmer-run private micro-enterprises to
produce Urea super-granule briquettes a farmer-driven
partnership that is proving successful not only in
optimising'Vhe management of soil nutrients in
resource-poor rice growing areas of Bangladesh,
India, Nepal and Indonesia, but equally importantly
it is creating a vibrant local economy in areas where
the technology' has found rapid adoption as a source
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of off-farm income for the rural poor. Elsewhere in

F.ast Africa, the Fund is promoting adaptive research

partnerships led by fanning communities, with the assis-

tance of NGOs. the private sector and. international

and local research partners, leading to widespread

adoption of sericulture and apiculture technologies

that promise considerable pecuniary benefits to both

farmers and middlemen alike. The latter arc viewed

as the change agents helping create a financially

sustainable environment for the new technologies being

introduced while poor farmers in Kenya. Uganda,

Kthiopia. Tanzania and Zambia stand empowered by

knowledge and skills to supply highly demanded

products for the honey and silk industry and markets

in Africa and beyond.
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Integmted Crop^ M
in Snow Pea: A Model for Achieving
SustairtaM^
Central America
GLENN H. SULLIVAN, STEPHEN C WELLER, C. RICHARD EDWARDS & P. PHILLIP LAMPORT, Pursue University;'USA
GuiLLERMO E.SANCHEZ, Universidad del Valle, Guatemala

ABSTRACT

" ' • ' / • ' ; . ' . , , ' • • ' • '

• ;'iV • |h:'"' i':,'»j(

I ' ' , " ' ' , ' ' ' • ' , ' , ' ' ! ''.'•

In order to address these issues in a proactive manner,
the first requirement focuses on the development and
validation of integrated crop management ((CM)
strategics that result in economically and environ-
mentally sustainable NTAP. crop production. The
USA1D sponsored Integrated Pest Management
Collaborative Research Support Program (IPM CRSP)
in Central America largets development ol scientifi-
cally-based integrated crop management systems.
Implementation of such fully integrated crop manage-
ment programs, along with proper post-harvest
handling, help ensure that regional NTAKs meet
marketplace demands, and at the same time encourage
growth and sustainability in (his important sector of
rum] economics throughout Central America. This paper
summarises IPM CRSP integrated biorational pest
management strategics developed to achieve these
objectives, their impact on reducing reliance on
chemical pest control practices, as well as, the economic
and socioeconomic implications for enhancing Central
America's NTAE production,

Integrated crop management strategies arc increas-
ingly being recognised as important NTAK production
practices to achieve reduced pesticide applications,
increased product quality and more sustainable economic
benefits. Biorational strategies focus on component
production practices that are sensitive to balance and
sustainability in the overall ecosystem when integrated
into holistic production management systems. 1PM
CRSP research in Central America .during the last
seven years has concluded that fully integrated manage-
ment approaches incorporating intercropping, scouting,
trap cropping, mobile trapping, minimum threshold pesti-
cide applications, optimum crop cultural practices,
cultivar selection, and the coordinated transfer of this
knowledge to growers provides a solid foundation for
future growth and sustainabilily in the NTAE produc-
tion sector in a substantially biorational manner. The
underlying premise of IPM CRSP is that when current,
scientifically proven production technologies are properly
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transferred, integrated and precisely managed, the
production goals of immediate economic gain, long-term
sustainability, and safe food supplies are mutually
reinforcing. Snow pt-a research in the IPM CRSP
provides just one example of how fully integrated biora-
tional production management strategies provide the basis
for achieving the aforementioned objectives for NTAE
crops in Central America.

Snow pea (Pisum sativum) is an important non-traditional
export crop in Central America, and leaf'miner (Liriomyza
huidobrensis) has become an increasingly important
pest problem. Control of leaf miners using total chemical
means on a calendar application basis has become the
standard practice in many production regions throughout
Central America. As the leaf miner pest has developed
greater resistance to chemical insecticides labelled for its
control, producers have been forced to seek alternative
approaches to achieve effective control. The IPM CRSP
approach includes non-chemical component research
regimes that are integrated into a holistic system 1o
effectively control leaf miner problems in a more sustain-
able manner. When incorporated into a holistic crop
management system, these various component strategies
enable snow pea producers to achieve the overall objec-
tives of fully integrated crop management. The objective
of our research was to establish a fully integrated demon-
stration site for grower training and technology transfer.

A holistic, [CM system was evaluated at. nine field sites
in I he C Guatemalan highlands where 80% of snow pea produc-
tion occurs. The 1CM plots were managed by IPM. CRSP
technicians, and pest control measures were based on scouting
and the determination of pest thresholds. Incorporation
of trap crops, sticky traps, and minimum-use pesticide appli-
cations were included in the pest management regimes.
This was in contrast to farmer managed plots where pest
control relied primarily on application of pesticides using
a 7-10 day calendar programmed application schedule. Most
producers were small family fanners with < 0.5 ha. Few
were acquainted with integrated pest management (1PM),
and relied heavily on the agrochemical distributors for pest
management information.

The JPM CRSP integrated crop management system
was based on performance proven component research,

including effective intercropping techniques, which had
previously been evaluated for leaf miner control.
Laboratory and field experiments conducted with
'Oregon Sugar Pal II' snow pea and faba bean (Vicia fa ha)
investigated the potential of faba bean as a trap crop for
leaf minor. Trap crops are used to allracl insect pests away
from the primary income crop being produced, in this
case snow peas, thereby lowering the insect pressure in
the crop and reducing the need for chemical pesticide appli-
cations. Greenhouse choice and no choice experiments
previously investigated leaf miner preference for faba bean
versus snow pea, The greenhouse and laboratory results
indicated faba bean was highly attractive to leaf miner
adults and showed excellent potential as a trap crop,

Field experiments in 1999 at Xcabaj, Chimaltcnango,
Guatemala were established to confirm these positive green-
house results using faba bean trap cropping strategies for
leaf miners. Plots were managed using proven agricultural
practices without use of pesticides. The experiment
included two treatments: faba beans as a barrier trap crop
around snow peas and snow peas alone as the control.
Sampling of leaf miner infestation was conducted 20, 30,
40, 50.60, 70 and 80 days after planting at eight locations
in the trap crop and at 13 locations within the snow peas.
Sampling involved cutting the upper 50 cm of the plan!
stem and counting emerging larvae after six days.

Additional studies were conducted for incorpora-
tion into ICM systems to determine the effect of
intercropping on leaf miner infestations and the economic
impact on returns to growers in snow pea production.
Intercropping strategics, sometimes referred to as strip-
cropping, incorporate multiple crops of economic value
into the production regime in an effort to achieve lower
pest problems and greater net returns per area ol produc-
tion. Field trials at Xeabaj (Table I) tested crop
combinations of: snow pea+black bean (Phaseoulus
vulgaris); snow pca+carrots (Daucus carota), snow
pea+beets ; snow peas+lettuce (Lactuea safiva); and
two monoculturcd snow pea plots treated exclusively with
insecticides for leaf miner management (fanners control);
or leaf miner control in snow pea plots with portable yellow
sticky traps called 'loritos'.

Factors evaluated were snow pea export-quality yield
and leaf miner larval populations 35. 65 and 90 days after
planting. All plots except the chemical control plot

Treatment

Snow pea monoculture
non-chemical

Snow pea +
Lettuce

Snow pea +
Black beans

Snow pea +
Beets

Snow pea+
Carrots

Snow pea monoculture
Chemical

Unit

Kg

Kg
Kg

Kg
Kg

Kg
Dozen

Kg
Dozen

Kg

Unit Cost
(USS)

0.37

0.36
0.07

0.14
0.39

0.38
0.31

0.41
0.30

0.47

Unit Price
(USS)

0.73

0.73
0.17

0.73
0.92

0.73
0.35

0.73
0.24

0,73

Yield
(Ha)

6,126

3,083
12,727

3,247
1,711

2,982
1,300

2,763
1,324

6,337

Direct
Cost(US 8)

$2,267

$1,110
$891

$455
$667

$1,133
$403

$1,133
$397

$2,978

Net prolit

$2,205

$1,141
$1,273

$1,916
$907

$1,044
$52

$884
-$79

$1,648

Profit
margin

97.3%

120.6%

251.6%

71.3%

52.6%

55.3%
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Treatment

Faba bean

No choice experiment

Eggs/g FW

2.06"

Pupae/g FW

0.43**

Choice experiment

Eggs/g FW

5.41**

Pupae/g FW

2.14**

Snow pea 0.20 0.04 0.12
' Data presented are means for three separate experiments.
'•' Data were analyzed using a square root transformation. Data presented for the unlranslomied values,
" Significant difference at P<0.01 lound between means.

0.25

wen: managed according to the IPM CRSP integrated crop
management guidelines. Leaf miner populations were
monitored twice a week and insecticide applications made
at the threshold of 10 adult, leaf miners per meter.

These biorational pest management strategies were
fully integrated using the IPM CRSP integrated crop
management approach, and managed by trained on-site
field technicians. The I CM snow pea test plots (1100 m2)
were compared to identical plots managed entirely by-
regional farmers using traditional pest management
regimes. In contrast to traditionally managed plots,
lCM-managed plots required half, or less than half, the
amount of insecticides applied by farmers in the control
plots, and achieved equal or better results. Insect pest
populations and diseases were similar in the ICM plots
and the control plots even though farmers applied
insecticides on a program scheduled basis in the control
plots. In nine out of nine comparisons, the ICM plots
required less insecticide sprays and in seven out of
nine comparisons, the ICM plots had higher yields.
This translates into an average 61 % reduction in pesti-
cide use, and a 6% increase in average total yield. In two
of the sites, export-quality yields were .30-50% higher
than the national average, with outputs ranging from
9500-10 800 kg/ha. These results indicate that the
production and export: of high quality edible NTAE
crops is entirely possible using performance proven
IPM strategies. The key to success centres on the effec-
tive transfer of such performance proven production
knowledge, and the implementation of highly focused
grower training programs on a regional basis.

When leal tniners were exposed only to faba bean or
only to snow peas, there was a significantly higher
number (P < 0.01) of eggs laid on faba beans (2.06/g
FW) than on snow peas, (0.20/g FW) (fable 2). The
number of emerging pupae from faba bean foliage
(0.4.3/g FW) was also greater than from snow pea
foliage (0.04/g FW). In choice experiments there was

•'•a higher (P < 0.01) number of eggs laid on faba beans
(5.41 /g FW) than on snow peas (0.12/g FW) (Table 2),
and the number of emerging pupae from faba bean foliage
(2.14/g FW) was also greater than the number emerging
from snow pea foliage (0.25 /g FW). Greenhouse data
concluded that female leaf miners prefer faba beans over
snow peas as a host for oviposition.

Faba beans have excellent potential as a trap crop for
leaf miners in snow pea fields, In field experiments, the
number of larvae emerging per snow pea plant was
significantly (P = 0.05) higherin monoculture control treat-
ments than in snow peas surrounded by the trap crop
treatment (Figure 1) for tissue sampled at 20 to 60 days

after crop planting (larvae were significantly different at
P = 0.10 level for days 50 and 70 after planting). There
were no significant differences in the number of larvae
emerging from snow pea plants in either treatment 80 days
alter planting. The number of adults caught on st icky traps
in the trap crop treatment compared to the control treat-
ment was significantly different only on days 30 (P = 0.05)
and 40 (P = 0.1) after planting (Figure 2). Faba bams were
again found to be a preferred host for leaf miner ovipo-
sition compared to snow pea. Further, faba beans were
found to have excellent potential as an effective season-
long trap crop to reduce leal miner infestations in snow
pea culture. This translated into a reduction in the level
of leaf miner infestation, as well as the number oi' insec-
ticide applications required to control the pest. Currently,
over .50% of Guatemalan snow peas are grown using the
faba bean trap crop system developed by in the IPM CRSP
research, and incorporated into an ICM production
system (G; Sanchez, pers. comm, 2000).

Intercropping was found to be an attractive option for
farmers in the highlands of Guatemala. There were no
significant total yield differences in any of the various
cropping combinations (Table 1).However, economic
assessments found that the most profitable regime was
the intercropped snow pea black bean combination
with net profit margins exceeding 251% (Table I). In
contrast, mono-cultured snow p(=a using standard
chemical pest control practices had only a .5.5.3% net profit
margin as a result of increased chemical applications and
associated labour costs. The diversification of crops
favours long-term sustainabiiity for both export and
locally marketed vegetables. 'Hie results obtained in
this study suggest: that the ICM strategy developed by the
IPM CRSP in Guatemala is applicable to multi-crop systems
throughout Central America, thus resulting in increased
economic benefits to the farmer. Profit margins were
increased due to lower pest pressures and reduced
usage of chemical insecticides, plus the fact that farmers
can diversify crops grown to take advantage of not only
the NTAE market, but local and regional markets as well
The ICM systems described .above, developed through
IPM CRSP research, have been shown to be critical elements
for achieving potential long-term sustainabiiity in the NTAE
production sectors of Central America.

Our research concludes thafNTAE producers and exporters
throughout Central America can benefit: from a serious effort
to institutionalise policies that encourage the adoption of
fully integrated biorational crop management practices.
Performance proven component pest management strate-
gies, when fully integrated into a holistic production and
post-harvest management system, result in more effective
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-•1PM CRSP collaborators in

Guatemala are:
:(from front left} Gtjillertno • ••' .. •
Sanchez, Glenn Sullivan, Steve
Welter, and
(back row} Rich -Edwatd.1.; • .. ......

insect and disease control with lessreliance on chemicals.?
Further, these fully integrated crop management systetiis
generate'higher marketable yields, safer food supplies, and
greater economic sustainability at all levels. Perhaps even
more importantly, biorational crop management systems
help assure long-term sustainability to the fragile natural
resources and overall ecosystem which serve as the founda-
tion of all NTAE production activity in Central America.

The component research summarised in this paper
clearly validates the underlying premise of the IPM
CRSP; when current scientifically tested aid proven produc-
lion technologies are properly integrated and precisely
managed, the production goals of immediate economic
gain and long-term sustainability arc mutually reinforcing.
The research and development initiatives of the IPM CRSP
have shown that when integration is the critical focus
of IPM, Central American NTAE producers can expa'iid
production in a manner commensurate with market expec-
tations and consistent with their economic and
sociocconoroic development objectives. In both the
near and long-term, fully integrated crop management
strategies serve to significantly increase the region's capacity
to meet product quality standards for safe food supplies
and help compete more successfully in an increasingly
more demanding international marketplace. ..-•'•':•:.•

This work was supported by the Integrated Pest
Management Collaborative Research Support Program
lIPM CRSP), an initiative of the Agency for international
Development (AID), Grant No. LAG-G-OO-9.3-0005.3-/
00, Title XII and the Board for International Food and
Agricultural Development (B1FAD), the participating
U.S. Universities and other collaborating institutions.
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How to Make Agri-iood
Sup ply Ch ai ns Sus tii nable •
Unilever's Perspective
JAN KEES VIS & MVLES STANDISH, Unilever,

ABSTRACT

t is not sufficient to make good and safe products and

o market them successfully. We believe we should

Iso seek to align economic, environmental and

social objectives throughout our supply chain. Oui>

where, implies tbat me must also ensure the raw

materials we use continue to be available hi the future,

hrough the Unilever environmental programme,

we run a number of initiatives on proifiict Bnprove-

ment and process control in the supply chain. In

addition, Unilever has embarked on three sustainable

development initiatives In fisheries, water and agricul-

ture. This article provides the background to Unilever's

contribution to sustainable agriculture.

INTSaDBCTIIM Til ;UNILEVER".. ..
Unilever is a multinational company, producing branded
fast moving consumer goods in foods, and home and
personal care products. Unilever foods represent over
hall' of the business.-About two thirds of all Unilever raw
materials come from •potentially renewable sources,
mostly agriculture and fisheries.

la 1995, Unilever commissioned two studies on sustain-
able development. One concentrated on external
stakeholder perspectives on sustainable agriculture.
The stakeholders interviewed were drawn from leading
players and opinion formers'among consumers, farmers
and the agribusiness, food .industry, retail sector and
environmental NGO communities. Stakeholders were
asked what they thought sustainable agriculture should
be and what role a company like Unilever could play in
making it happen. The second study looked into existing
literature on sustainability indicators, and selected a group
that was relevant to Unilever's business, measurable and
within its range of control.

The studies revealed a complex set of criteria for sustain-
able agriculture:

? Output must be high enough to meet demand

s Negative environmental impacts on soil, air, water
and biodiversity must be minimised

SUSTAINABLE DEVELOPMHNT INTERNATIONAL 111



1. Soil fertility/health. Soil is fundamental to agricultural systems, and a rich soil ecosystem contributes to crop and
livestock performance.. Sustainable agriculture practices can improve beneficial components of the soil's ecosystem,
Typical parameters: number of beneficial organisms, soil organic carbon. .

: 2. Soil loss. Soil eroded by water and wind can lose both structure and organic matter, so diminishing.the assets of an

: agricultural system, Sustainable agriculture practices can reduce soil erosion!
Typical parameters: soil cover index, soil erosion. • ' ' , ' • .

3. Nutrients. Crops and livestock need a balance of nutrients. Some of these can be created locally (e.g. nitrogen), and
some must be imported. Nutrients are lost through cropping, erosion and emissions to the air.. Sustainable agriculture

', practices can enhance locally produced nutrients and reduce losses. :

Typical parameters: amount of inorganic- nitrogen/phosphorus/potassium applied, balance of nitrogen/phosphorus/potas-
sium over crop rotations.

4. 'Pest management. When pesticides-are applied to crops or livestock, a small but significant proportion can escape to
water and air, kill beneficial or non-target wildlife or accumulate in foods, thus affecting human health and ecosystems.
Sustainable agriculture practices can substitute natural controls for some pesticides, so reducing dependence on exter-
nally introduced substances. ,
Typical parameters: amount and type of pesticides (active ingredient) applied. .

5. Biodiversity. Agriculture has shaped most ecosystems in the world, and biodiversity can be improved or reduced by
: agricultural practices. Some biodiversity is highly .beneficial for agriculture! Sustainable agriculture practices can improve

biodiversity both by 'greening the middle' of fields as well as 'greening the edge'.
Typical parameters: level of biodiversity on site, habitat for natural predator systems, cross boundary effects.

6. : Product value. Product value is a measure Of the desired outputs of an agricultural system'. Sustainable agriculture
. practices should be able to maintain or. improve product value.

Typical parameters: total value of produce pet ha., '• nutritional value, including minerals, ratio of solid waste re-
•'.; used/recycled over solid waste disposed to landfill. . ,

7. Energy. Although the energy of sunlight is a fundamental input to agriculture, the energy balance of agricultural systems
:,depends on the additional energy supplied from.non-renewable sources, Sustainable agriculture practices can improve
the energy balance and ensure that it remains positive --there is more e.nergy coming out than going in.
Typical parameters: total energy input/total energy output,: ratio renewable over non-renewable energy inputs.

8. Water. Some agricultural systems make use of irrigation water, others pollute or contaminate ground or surface.water with
pesticides, nutrients or soil. Sustainable agriculture, practices can make targeted use of any inputs, and:So reduce losses.

', Typical parameters: amount of water used-, leaching and runoff of N/P/Kto surface mid ground water.

9. • Social/human capital. Finding ways to ensure we use natural resources sustainably demands initiatives' in the social.
sphere such as collective action, the sharing.of new knowledge, and continuous innovation. Sustainable agriculture

, practices can improve both social and human capital in order to ensure normal outputs. The prime responsibility for this
"'. should remain with the local community, leading to realistic and actionable targets.
:. Typical parameters: group dynamics/organisational density of rural community, rate of innovation.

10. Local economy. Agricultural inputs (goods, labour, services) can be.sourced from many places,, but when they come
; • from the local economy, the expenditure helps to sustain,local businesses and livelihoods. Sustainable agriculture
, practices can help to make the best use of local and available resources in order to increase efficiency.

Typical parameters: amount of money/profit spent reinvested locally, employment level in local community.

/"/purr J

Unik\-cis Su
Indicates

Pilot Prop;-/:--

\'.~:lume in K>:
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Key crop

Palm oil

Peas

Spinach

Tomatoes

Black tea

Unilever share ol world

volume (approximate)

6 % • '

13%:". -,

.28% .

5%

15%

Countries with pilot projects

; Malaysia Started 1999

United Kingdom Started 1997

Germany, Italy, Spain, Austria Started 1999

Australia, Brazil Started 1999

Kenya, India Started 1999
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•••••• Qua lily and safely of products niusf be guaranteed

» •Changing consumer demands must be met

• •• • Profitability must He competitive with other industry
• ..•• . " s e c t o r s •••, ... ... .

• •'• Agriculture (Tiusl offer an attractive livelihood io workers.

Although stakeholders' views vary, the following-
goals, described by Professor Jules Pretty of the University
of Essex. UK, and author of'Regenerating Agriculture',
summarise the prevailing views on how these criteria
can be met:

* Maximise the incorporation of natural processes such
as nutrient recycling, nitrogen fixing and pest-
predator relationships

Minimise1 ihc use of external and non-renewable inputs
that damage the environment or .harm the health of
farmers and'consumers

.Encourage participation of farmers and rural comtnu-
nities in; the processes of .problem-analysis, and
..technology development, adaptation ahd extension

Ensure a niore equitable access ."to productive
resources and opportunities;

Increase productive use of local knowledge, practices
and'rCsburces'.".1,. ••••""",''^""':'"''-- , • ••'..

Increase;self-reliance amo'tig: fanners and rural
c o r h r i i u r i i t i . e s " . ' • • • • •"•.•.•"'.•.•"•":••
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Actual measurements within the
indicators are wide-ranging and
include:

• Activity levels in soil microfauna
(worms and beetles) are monitored. .

• Energy inputs (mainly diesal), are
.recorded.

• A bird nesting survey (<=in element of
biodiversity monitoring), has identified
the importance of field :Actuai .
measurements within the. margins:

• Activitywithin local .economies is
monitored, as is communication
between farmers, BEW and
consumers. • . • . ' '

Partners play a key role producing data
and also interpreting and. suggesting
ways of improving scores. BEW finds
the project is helping to improve its.
relationships with the farmers, whose
co-operation is integral to. the success of
the pilot and subsequent standards. ,.

Consulting widely is an essential part
of the Sustainable Agriculture Project at
Birds Eye Wall's (BEW), the Unilever
company running, the project with
growers in the UK.

BEW's first step was to work with its
advisers to develop a discussion paper
based 6n the proposed indicators. The
paper was sent to opinion formers in the
farming community and those working
on sustainable agriculture in academia
and government, This was done to

.ensure that proposals were realistic and
also .toidentify partners who could help
provide data for the .parameters
specified within the indicators.

Twenty-one farmers from among more
than 500 growers who work with BEW
were selected to participate in the pilot.
The choice was determined by the need,
to have representative soil types and at
least one grower from each group in .
the co-op system used to supply
BEW!s factories.
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A doser look: progress with tea in Hie Kenya
Most.tea bushes in commercial produc-
tion are those that were planted when the
plantations were first established: many
are over 1,00 years old. this longevity has

.encouraged the adoption of a wide range
of conservation measures, but there is
scope for improvement and the wider
adoption of best practice. .;

Since early 1999, the Brooke Bond Tea
estates in Kericho, Kenya, have been /
running a pilot study to test the indica-
tors. The specific indicator.set has been
developed, with the.initial emphasis on
agricultural indicators, such as soil condi-
tions, pest management and biodiversity.
Early results confirm that the levels of
organic matter are well, sustained by
current, practices, and ;that good pest
management.i$ able to;avoid the use of
pesticides on the tea crop. Although tea
is a monoculture, the retention of over
10% of .the property as riverine forest
strips and conservation areas is
supporting natural biodiversity,

. Build strong rural social organisations and dynamic
rural economics.

In ourdelmilion or sustainable agriculture, land is managed
in a way that guarantees continuing high yields of agricul-
tural produce over time, while minimising inputs and
costs in terms of fossil energy, fertilisers, pesticides, herbi-
cides or other auxiliaries. It is not sustainable to keep yields
high by continuously increasing inputs into the process,
while eroding the inhcrcm productivity of the soil.

Obviously, this suggests a significant move away from
the principles of so-called Intensive' agriculture, but we
believe it is a I so different from 'organic' farming and in
certain respects more comprehensive. The emphasis is
on a total systems approach towards sustainable produc-
tion, based on rational analysis and validated assumptions.
All this needs to be achieved while meeting the nutri-
tional needs of a growing world population with
increasing disposable incomes.

The challenge in sustainable agriculture is to combine
the latest scientific views on all aspects of agronomy with
empirical, sometimes traditional knowledge on pest
management, crop rotation etc. This body of knowledge
needs to be developed and brought, to the rural commu-
nity through participative learning, involving the people
concerned. In this way, the learning process itself
(which will have to continue once outside involvement
has stopped) will be sustained.

BNILEVEI'S SISTAINAILE AGMHLTIRE INITIATIVE
Based on the outcome of the external studies, Unilever
ran a workshop in 1998, attended by employees, NGOs
and agriculture experts, to agree the foundation of a
Sustainable Agriculture Initiative.

Mission Statement
A Sustainable Agriculture Mission Statement was
drafted during this workshop and formally adopted
by Unilever in December 1998. This is an c\cerpl,
listing the four Principles that Unilever aims to support
with its Sustainable Agriculture Initiative:

Sustainable Agriculture is productive, competitive and
efficient while at the same time protecting and improving
the natural environment and conditions of the local
communities. Our approach to sustainable agriculture
is to support the following principles:

» Producing crops, with high yield and nutritional
quality to meet existing and future needs, whilst
keeping resource inputs as low as possible

* Imsuring that tnty adverse effects on soil fertility, water
and air quality and biodiversity from agricultural
activities are minimised and positive contribution
will be made where possible

» Optimising the use of renewable resources whilst
minimising the use of non-renewable resources

» Sustainable agriculture should enable local
communities to protect and improve their well-
being and environments.

Brooke Bond t^n\o lea
pLmlatton kil'tno >,\ater so-'
tr< mr<nit~'< wnntt

Sustainable agriculture
Ten general indicators (Figure 5) have been chosen lo
help define and monitor progress towards sustainable
agriculture practice. In selecting indicators, priority
has been given lo understanding ecological sustain,
ability in agriculture. We believe that without this
foundation we cannot meaningfully address social and
economic factors: agriculture must first be environmentally
sustainable in our view. Parameters for each indicator
must be refined and tailored to address the character-
istic;; of different crops and the particular local
environment in which they are grown.
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IJtiil.ei'er's key crops
Unilever uses many different agricultural raw materials.

•To locus our efforts, we chose five key crops (tea,
peas, spinach, palm oil and tomatoes) based on their
strategic .importance to Unilever's business (Figure 4)
and the level of direct influence we have over the
agricultural operations. Vegetables and tomatoes are being
grown by farmers under contract to Unilever, oil palm
and tea are grown on Unilever owned plantations
(although not all of the volumeneeded by Unilever conies
from these sources: the remainder is bought on the open

Energy consumption is largely met from
the estate's own hydro schemes and
renewable fuel wood; plantations. The
measurement of social, capital and
economic contribution is more difficult to.
benchmark but the tea industry is at the .
heart of both the local arid national
economy, and tea estates support
a wide infrastructure in respect of"
medical care, education and general
welfare.

The project is being .substantially driven,'
by the Brooke Bond agricultural team in
the initial stages, but the findings will be,
used to! develop guidelines which will be.
offered as, an example of best practice to
others:iri the industry. If, others agree, this
platform could be used/to encourage the,
many .Unilever suppliers,, from large
estates to .small-holders, .to adopt more
sustainable practices, ,

market). Oil seed crops, such as sunflower and rape seed,
are also extremely important to Unilever's business.
These raw materials are bought almost entirely on the
open market, thus limiting direct influence over the
agricultural operations.

P i l o t p r o j e c t s • ••' ,•"
Unilever is taking steps to understand the ecological,
social and economic conditions that sustainable agricul-
ture must meet by initiating a series of field-level
pilot projects on five key crops. Fach pilot project aims
to implement the sustainable agriculture indicators and
develop practices that support the Principles defined
in the Mission Statement. These projects have begun
in Australia, Brazil, Germany, Kenya, Malaysia, India,
UK, Spain and Italy. (Figure 4)

Pilot projects are managed locally by teams familiar
with (lie specific crop and agricultural operation. The
goal of each pilot project is to identify farming practices
that move the agricultural operations towards sustain-
ability. A first step towards reaching this goal is to develop,
for their specific crop and circumstances, measur-
able parameters for each of the 10 indicators.•.Pilot project
teams are encouraged to involve a range of local
stakeholders in this process. Stakeholder consultation
is essential to ensure that the parameter's appropriately
reflect the local environmental, social and economic
circumstances,

Parameters chosen by pilot projects "must'.fulfil
two requirements: they must be related to Unilever's
Sustainable Agriculture Principles, and it must be
possible to inliuencc the parameter through farm-
level agricultural practices. The first requirement
helps ensure Ilial the pilot projects are all working towards
a common goal: supporting Unilever's Sustainable
Agriculture Principles. The second requirement limits
the scope of the pilot projects to include only those
factors within the control of the agricultural operation.
Figure 5 illustrates this concept.

Several years of measurement will be needed to show
whether these parameters can be influenced to move
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towards sustainable .'.agriculture.-'All of Unilever's
future activities in this area will build on the experi-
ence gained from these pilot projects.

Based on the results of pilot projects, Unilever hopes
to develop standards that describe the ecological, social
and economic conditions a sustainable agricultural
system must meet. Indicator measurement results serve
•to make this process transparent. Once agreed, those
standards will provide an objective basis for assessing
the benefits and drawbacks of a wide range of agricul-
tural methods and techniques. Such standards for
sustainable agriculture would need endorsement by
a wide variety of experts and stakeholders, e.g.
organisations such as FAO, the World Bank, UNEP,
N G O s . e t c . . . . • • • • / • • • • ' • • / • • . • • • • : . . •

Unilever would Welcome a recognised position in
'.ithe market for 'sustainable agriculture', that is,
'•mainstream agriculture, using proven technologies,
which tries to align econornic principles with environ-
mental protection and social progress. Market
mechanisms could be developed on the basis of
sustainable agriculture standards (e.g. through certi-
fication schemes), to allow raw material buyers and
consumers to express their preferences. Where such
mechanisms prove effective, companies such as
Unilever will be able increasingly to base their
sourcing policies on the underlying standards and
promote more sustainable agricultural practices.
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solar

A World of Difference
Today electricity generated from sunlight (called photovoltaics or PV) is truly the
natural source for electricity1™. It is the most cost effective method for bringing electricity
to remote areas where extending the electrical grid is either too impractical or too expensive.
In contrast to conventional infrastructure development projects, solar systems are modular
and are easily installed. PV offers maximum flexibility in planning, budgeting, and execution.

Not only is PV a proven technology but it is also silent, safe, and non-polluting. Unlike noisy,
dirty generators, there are no moving parts to break down, and no worries about fuel supplies.
Solar modules produce reliable electrical power from sunlight alone.

Today BP Solar photovoltaic systems are making a world of difference in areas such as:

P u b l i c ' H e a l t h ••• . ... , . , .•• . . . . . . . . . . . . . • \ : : ' C / ' " : " '•••:'•:;. '•-••"" ' .• • • ; . . . . .

PV can be used to promote major improvements in public health. Immunization programs that
require refrigerated vaccines are now possible through the use of PV powered vaccine
refrigerators. PV can also supply electricity for medical equipment in remote clinics. Water
pumps utilizing solar modules can provide clean water in villages.

Education . . . : . . • • • • • ' • . •• '•• •• • . • • ; • . V V ••' ' • • . • • • • • • • • . . • ' ' •' • ' • • • •

Basic lighting powered by PV enables children to read at night, in addition to providing access
to more modern tools such as TVs, VCRs, and classroom computers that bring the outside
world to remote areas.

T e l e c o m m u n i c a t i o n s • . • . . . . • • • " • • ' . • • " . ; • . • . " • ; . • • . • ' • " : ' . • ; ; ; . • ' . . •

PV can power wireless phones that bring voice and data communication to even the most
distant areas. Using internet connections, every student can search for information and broaden
their knowledge of the world.

E c o n o m i c d e v e l o p m e n t ..' ' ; .••"'•':.••'•.'•..•:'.••.••' '..••:."...' • . . . . . . . . . • ; •••••••'.:• • .• ;•••" . ' • " • ' - : : : : : > : ' . : . - : •••'..'"

A PV system can help small businesses flourish. For example, a PV- powered sewing machine
can dramatically increase productivity for a seamstress or tailor, while foodstands using solar
powered refrigerators will have the capacity to keep foods fresh longer and therefore increase
profits that were previously lost to spoilage.

Quality ttf home life . . . . . . . . . • • • . , • • • ' . . • . . . . . " ' . ' " ' • . • • • ' . : • ' ' ".. • ••••'..' •••••.•:•'••"• • . ' • ' • " '

PV can power lighting for the home, electricity for radio, television, or Other small electrical
appliances contributing to significant improvements in the quality of life. ;

For over 25 years BP Solar has been leading the way, manufacturing solar modules that set
the industry standard for quality and reliability. With the oldest, most experienced authorized
sales and service centers in the world, the BP Solar team can provide not Only the products but
also the installation expertise that your project requires, anywhere in the world, ;•;/.•;.•••;••

The Natural Source for Electricity™

http://WWw.bpsolar.cofT!
lnfo@BPSolar.com

CEC

Attention"NGO's and
Government Agencies
BP Solar is actively seeking
potential partners who are
developing fee-for-service
programs to bring solar
electricity to users in remote
areas. We have participated in
a number of these programs
throughout the world and can
provide assistance in the
development of the technical,
financial, and administrative
models for fee-for-service. If
you would like to discuss an
idea, please Call.

BP Solar. We're Making
A World Of Difference.
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Ocean T^
An Extensive, E nvi ronmental ly Ben i gn
Source of Energy for the Future

THOMAS H. DANIEL, Natural Energy Laboratory of Hawaii Authority, Hawaii

ABSTRACT

cean thermal energy conversion (OTEC) has
been shown to work at research scales, and plans
are underway to build pilot scale plants. Private

sector developers will probably be unwilling to make
the enormous Initial investment required by the inherent
large scale of commercial OTEC, until the price of
fossil fuels increases dramatically and/or govern-
ments provide suitable financial incentives, if, however,
the pilot scale plants now being planned for some
expensive-energy niche markets are successful in
demonstrating low cost long-term operation, OTEC
will be much more financially attractive. It offers
tremendous potential for reducing man's input of C02

into our atmosphere, and the development should not
be further delayed.

French Scientist (acques D'Arsonval first proposed in
1881 thai useful energy could be extracted from the temper-
ature difference between the surface and deep water in
the tropical ocean. For this process, now called ocean
thermal energy conversion (OTEC), he proposed using
a working fluid such as ammonia in a closed cycle
engine (Figure l)|2|. In the 1920s and '5Os, D'Ai-sonval's
student, Georges Claude, developed the idea oi' an
open cycle system that uses the scawalcr itself as the
working fluid (Figure 2)[3|. Claude actually built a
plant in Cuba that generated energy from this process.
In 1955. Claude obtained a patent for a 50 M\V open
cycle plant that used eight turbines, each generating about
6 MW. Little further progress was made on OTEC
until the 1970's. when a dramatic increase in oil prices
led to renewed interest in alternative energy sources.
Governments around the world formed executive units
such as the Knergy Research and Development Agency
(later the U.S. Department of Knergy) in the United Slates
which initialed programs to investigate a wide range of
alternative energy sources, including OTEC. In 1974 the
State of Hawaii, largely dependent on increasingly
expensive fossil fuels, formed both the Hawaii Natural
Energy Institute at the University of Hawaii and the Natural

Energy Laboratory of I lawaii, at Keahole Point on the
Big Island of Hawaii (Figure 5). The latter operates under
the State's Department of Planning and Economic
Development, now the Department of Business,
Economic Development and Tourism. The Natural
Energy Laboratory of Hawaii Authority has grown to
become the world"s foremost site lor research, development
and commercialisation ol OTEC and related technolo-
gies.

Work at NELHA and elsewhere has produced
engineering advances and some creative modifications
to the basic cycles proposed by D'Arsonval and Claude.
Specifically, a recent proposal for a Kalina Cycle plant|4|
that uses an ammonia water mixture provides a signif-
icant efficiency improvement over the traditional
Rankine cycle proposed by D'Arsonval. The 'Mist Lilt'
cycle tested at NFI.I IA by Stuart Ridgway|5j overcomes
the scale-up problems of the large turbine required
for low pressure operation in the Claude cycle. Liquid
water droplets couple with water vapour and arc
thereby lifted to sufficient height so that their potential
energy can operate a hydraulic turbine.

POTENTIAL BENEFITS OF OTEC

The extent of the resource
OTHC represents a tremendous potential energy
resource for the future. Figure 4 shows contours of the
annual average temperature difference between the sea
surface and 1000 m depth for the world ocean. O'VV.C
is feasible with temperature difference? ol 20°C or

Figure? 1
Cloned Cycle O1LC Schematic.
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billlt With prr\y}!ll loclln;:log\
grtfatcr. so .ill of the area between (hesc contours in
Figure 4, i.e. most of the nrca of the tropical oeean,
is available for extraction of energy. Though the
relatively small available temperature difference limits
the achievable thermodynamic efficiency to less than
V.'d, various method? yield estimates that about 10 TW
(101.5 watts) of continuous electrical output could be
extracted from this resource without significantly
changing the thermal structure of the oecanl I |. The
sun continues to replace heat removed from the
surface layer, and the tremendous mass of the cold deep
ocean water (the average temperature of the ocean is
.xT'C!) represents an essentially inexhaustible heat sink.
O'l'KC could thus potentially supply most of the
present energy consumption for all human activi-
ties, which was estimated at 386 K|/yr in 1997 (1 E|
= K)IR I. 386 H|/vr •--• 1.22 x 10'"• W = 12.2 TW)|6], Other
non-nuclear alternatives to fossil fuel energy sources,
such as hydroelectric, wind, photovoltaic, geothermal,
waves and 1ides each have, with presently available
technology, at least two orders of magnitude less
potential than OTFX:|7|.

Environmental considerations
O'lT'X.' can fulfil its tremendous potential with minimal
impact on our environment. First. OTF.C is not inher-
ently exothermic, so large-scale utilisation will not
contribute directly to global wanning. Also, though the
deep and surface scawaterdo contain dissolved carbon
dioxide, straightforward engineering techniques can
prevent its release into the atmosphere, so that O'ftC
produces much less greenhouse gas than fossil fuel
generation systems. In addition, reasonable engineering
and suitable spacing of plants throughout the tropical
ocean can keep impacts on ocean temperatures and living
resources well below objectionable levels.

By-produets
The feature thai most distinguishes OTF.C from 01 her
renewable energy sources is the tremendous range of
by-products 1hat derive from downstream uses of the
cold deep ocean water (Figure 5)|8.9|. The following
paragraphs summarise some ol those that have been
investigated at the Natural Energy Laboratory of
Hawaii Authority.

Air Conditioning - The most financially attractive of
these by-products at the present time is 'space cooling'
(air conditioning). The cold seawater can cither chill
freshwater in a heat exchanger or flow directly into
a suitable chilled water loop, effectively replacing
the chiller which consumes more than 90°,• of the energy
of a traditional air-conditioning sysicm. Simple
systems of this type have operated for several years
cooling buildings, at NELIIA. saving almost
$4000/month in electricity costs for the facility.
F.conomic and engineering analyses! 10] indicate that
the pay-back period may be as short as 5 or 4 years
for commercial-sized projects. Developers in many
tropical locations, such as Curacao, the Philippines,
Guam and the Cape Verde Islands, are seriously
considering installation of deep seawater air conditioning
systems for new resorts. The positive experience at
NELJ.IA has led Cornell University in Ithaca, New York
to install a "lake source cooling' system that uses
cool water from nearby Cayuga Lake to cool the

hiqmv 3
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campus in the simVmer| 1 2|. The University deter-
mined that the reduction in energy usage and consequent
reduction in CO, emissions to the atmosphere more
than justified the investment in the project. This
system now serves as a model of potential savings for
new developments in the tropics.

Industrial Cooling - The deep scawatcr represents a large
'heat sink' for many potential industrial applications.
Specific examples tested at NKLMA include condenser
cooling for distillation processes, moisture and CO, removal
during drying of algal products and cost-effective assis-
tance to refrigeration and freezing systems.

..Chilled Soil Agriculture Cold seawater flowing
through underground pipes chills the surrounding soil,
providing a large temperature difference between roots
and leaves — a 'perpetual springtime' for plants. Many
temperate plants thus thrive in an arid sub-tropical
climate where they would not normally grow. The cold
also induces significant condensation from the humid
atmosphere, providing a large fraction of the irrigation
needed for the crops. The Common Heritage
Corporation!' 13|, started by NELHA founder Dr..John
Craven, maintains a demonstration garden with more
than 100 different fruits and vegetables, many of which
would not normally 'survive in Hawaii. Strawberries grown
in the chilled soil have five times the sugar content of
(hose grown in neighbouring control beds. Varying
the temperature by modifying the cold .seawater flow
through the underground pipes has induced pear trees
to dower and produce fruit four times in a year. In June
2000, the Japanese Prefecture of Okinawa initiated a deep
seawater system on Kumc Island that will provide
600m-dccp seawater to chill the soil to allow the year-
round cultivation of spinach, a staple crop that will not
grow locally in the hoi summer. Projections indicate that
the high summer spinach prices will quickly pay back
the cost of the pipelines.

Aquaculturc The most visible and publicly recognised
by-products of OTEC are the wide range of marine organ-
isms that arc being grown in suitable mixtures of deep
cold and warm surface sea'wa'ter being pumped ashore

for OTEC research and development. The deep seawater
is imporlan! lo aquaculture for three basic characteristics:

!. Its cold tempera lure not only allows culture of man}
valuable oi'ganisms - such as salmon and Maine
lobster-- that would not normally grow in the tropics, it
also provides cost-effective temperature control of large
seawater volumes over a wide temperature range.

2. The deep water is significantly enriched in nutrients
compared to normal oligotrophic tropical surface
water, providing enhanced growth of marine algae.

3. The water is clean - it contains few of the pathogens
that typically cause problems with culture of marine
organisms, v

Many private companies are now commercial tenants
at NELHA, growing a variety of valuable crops in suitable
mixtures Of .surface and deep seawaterl 14|. Organisms now
being cultured include: mieroalgae such as Spirulina (a popular
healthlood supplement) and Hetnatococcus (beingused
as a source olaStafcmthin, a pigment and pharmaceutical),
macroalgae (seaweeds being cultured largely for local
consumption in Hawaii), oysters (being grown both for
food and pearls), clams, abalone, shrimp and food fish such
as hirame "(Japanese flounder •used .in. sushi) and moi
(pacific (hreadfin), a Hawaiian fish delicacy.

OBSTACLES TO OTEC DEVELOPMENT
Though the OTEC resource is very large, it exists
mostly where people don't (Figure 5). There are only
at most a few hundred land-based sites where deep water

figure 4 .. .
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is closte enough to shore in the tropics to make Itmd-
•.•based OTEC /plants • feasible f'2'1. Any significant '
development of the resource will, therefore, require siting :
of plants in rnid-oeean. Not only is the cost of working
things at sea higher than oh land, but there are also
problems with transmitting energy generated offshore
to land-based populations. Deep sea cables would be
very expensive and arc not efficient.for long range power
transmission, and ..alternative transmission schemes, such
as microwave trartsiriisskrn via reflecting satellite,
•aren't feasible with current technology. The solutions
currently considered most viable involve using electricity
generated by OTEC on offshore platforms to produce

/alternative fuels such as niethanol|T5] and, eventually,
hydrogen. OTEC could thus become a major compo-
nent of the hydrogen-based economy that many
envision for man's energy future[ 1£>|. ///

The OTEC cold water pipe (CWP) must trans-:
port large volumes of deep seawater to the plant from
about 1000 m depth. For shore-based plants, the
CWP must be at least.3 km long, even with the
steepest bottom slopes known. Small pipeline diame-
ters are inherently inefficient, due to friction losses and
temperature increase. Because of this and the fact
that the CWP represents almost 75% of the cost of
current plant designs, optimisation studies conclude
that plants smaller than about 50 MW cannot: coitipete
economically with other present: energy alternatives.
A 50 MW plant will require about 150 m/s of deep
seawater, necessitating a pipeline with an inside
diameter of at least 8 m. Current technology requires',
costly reinforced concrete pipe (RCP) or even more expen-
sive libreglass reinforced plastic (FRP) materials:lor
pipelines of this diameter. Proposals for developing 'soft'
pipelines, which deploy the pumps at the bottom end
and use the water to 'inflate' the pipe, offer hope of signif-
icantly reducing the cost Of these large pipelines.

OTEC is thus inherently a large-scale technology,
requiring a large capital investment up front. The
size of the investment dictates that, even though the
process requires no fuel and will have relatively low
operating costs, the investment will only be recouped
over a number of years. The economic viability ol" OTEC
is thus determined by factors such as the financing cost,
ihc plant life-cycle and the future cost of competing energy
sources. If an OTEC plant could be guaranteed to operate
for 30 years: without inajor overhaul, conservative
projections of energy cost and interest rates predict a
30% return On investment, and investors would be1 eager.1,
to invest:. However, it is not possible to predict the life:
cycle of a 50 MW plant from the limited intermittent
operation of the largest plant built thus far, the 250 kW
open cycle experiment at NELHA. World Bank advisors
have determined that a pilot plant of about 5 MW
operating for 5 years would be needed to justify
investment hi the .full-scale technology. Such a plant
would still be very expensive, however, and it would'
almost certainly lose money.

Some current: projects plan to overcome this"
obstacle by building pilot-scale plants in situations where
the high cost can be offset, or justified by unusual circum-
stances. One such site is the US Navy base on the British
Island of Diego Garcia in the Indian Ocean. The Navy
is considering a proposal to replace the existing 15 MW
gas turbine power plant there with an 8 MW OTEC plant
backed up by a 2 MW gas turbine. This is possible
because about 5 MW of the existing electrical load is
for air conditioning and the existing 2 MW generator
is primarily for backup anyway. An attractive side
benefit is the ability to replace the island's dwindling

freshwater supplies with drinking water that is either
condensed from the atmosphere or produced •from
seawater in a flash distillation plant. Both of these
processes use the deep seawater as a source of cold to
promote the required condensation.

NELHA has also received a proposal to'construct,
a closed-cycle plant using new 140 cm diameter
surface and deep seawater pipelines that the State is
installing primarily for aquacullure. The company
plans 1:0 employ the new Kalina Cycle, producing
about 1.3 MW gross electrical output to power the
primary and secondary pumps that will supply seawater
to the plant and to other users in the Hawaii Ocean
Science and Technology (HOST), NELHA's commer-
cial expansion arca.

CURRENT STATUS
In addition to the pilot scale plants planned for Diego
Garcia and Keahole Point, the State of Madras,1 India
is preparing to build and test a 1 MW floating plant
OffshOrel 171. Sea Solar Power, Inc. of York, PA, USA
has proposed a 10 MW pilot plant on Guam and 100
MW floating plants for several areas around the world,
but has been unsuccessful in obtaining linancirigf 181.
The Puerto Rico Electric Power Authority has investigated
OTEC for many years and has recently considered a plant
on the offshore island of Vieques that is now used as
a target island by the US Navy. The Japanese continue
research and development on OTEC and sponsored a
major 1999 symposium on OTEC and other deep
Ocean water applications (D0WA)| 19|. The Taiwanese
government has a long-standing interest in OTEC,
and Taipei is home to the International OTEC/OOWA
Association (IOA) which publishes a quarterly newsletter
that serves as the primary link between OTEC/DOWA

. • • r e s e a r c h e r s w o r l d w l d c | . 2 0 j , • • • • • • . .

PROSPtCTS ••;•/::'. •:%-,"-:,'^.;''^. ; v : r - -
As noted earlier, many island locations throughout the
world are seriously considering installation of deep
seawater supply systems for air conditioning. Most
plan to develop additional by-product industries around
the pipelines thus installed. Though such systems will
notbeof sufficient scale for economical OTEC power
generation, they may lead to engineering developments
in pipelines and pumps that will improve the feasi-
bility of larger-scale OTEC systems.

In: summary, OTEC has been shown to Work at
research scales, and plans are underway to build pilot
scale plants. Private sector developers will probably be

•'•UnWiUiiig to make the enormous initial investment
required by the inherent: large scale of commercial
'OTEC until the price of fossil fuels increases dramati-
cally and/or •governments provide suitable financial
incentives. If, however, the pilot scale plants now being
planned for some expensive-energy niche markets are
successful in demonstrating low-cost long-term opera-
tion, OTEC will be much more financially attractive. As
it offers tremendous potential for reducing the input of
CO2 into our atmosphere, the development of OTEC
should not be further delayed.
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Hon to Heat a City
Without Fuel

KJELL ERIKSSON, GE1, Gothenburg, Sweden

ABSTRACT

•INTBODBCTIBB
The problems lor many cities in ihe 21 st century arc and
will be air pollution, .it .growing mountain of waste, and
an increasing need for electric power. Functional and
long-term solutions are rare, but there is one that will
provide a substantial solution on these problems, while
at the same time lowering costs. In Gothenburg the solution
is spoken of as 'the sustainable city*.

What is the concept of the Gothenburg heat system?
Briefly, it if a system where energy is not taken from fossil
fuels oi' non-renewable resources, but where existing
sources ol energy are used. 'It is a system that we
believe every city in the world needs to create as a long
term way of providing energy,' says Kjell Hriksson,
Managing Director of Gothenburg Knergy International.

More than 70f'i> of the heating is produced without
using conventional luels. The remaining 30'V conies Irow
natural gas, in itself a vital contribution to improving
the ail'. The gas is used in heating boilers and has
replaced heavy oil which was the main fuel in the
whole system before the big change started.

. E N E M Y r i l O M " f H ' E - . S E W A G J E : W A T E R 7 . • • • ,••" •••••" '
The sewage water from the Gothenburg region is led to
a waste water purifying plani••just outside the city.
After the cleaning process the water is pumped through

large heater pumps which provide the energy source for
1 3('n of the annual demand for heat systems. The heat
pump plant consists of lour units with a total heat
capacity of .165 M\V. The heat energy gained from the
heat pumps is about 3.5 larger than the electrical
energy used for the electric motors of the compressors.
In Gothenburg, with its Nordic climate, sewage water
has been chosen as energy source for the heat pumps
but for other circumstances a lake or a river could
constitute an relevant alternative.

Since the start the heat pumps have delivered more
than 600 GWh energy .annually to the community
heating/system. :They represent:a well-known and
proven technology, the sameas we all have at home in
ourrefrigeratofs, but in a new mega-scale application
in order tomaich the energy needs 6f a large city
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ENERGY RECOVERY FBI! INDIITRUL PRICEISEI
Tremendous quantities of energy are wasted from indus-
trial plants like paper mills, chemical factories and
refineries. To take eare of all this energy and use it lor
the energy supply of a city is a great and fascinating
challenge.

In the city of Gothenburg energy is recovered from
two refineries, contributing in total about one third of
the annual heat demand. In a 'normal' year the
deliveries to the community heating system amount to
1300GWh, which is it considerable contribution to the
supply of the city and the work for a better environment.
If not recovered this way the energy would have been
lost into the river or into the air. A normal way of cooling

a refinery is by the use of big ventilators but in this ease
the walcr in the community healing system is doing the
same job.

F/vcry refinery in the world offers the some possibility
of energy recovery. What is needed is a connecting commu-
nity heating system that brings the energy to the
consumer. All this is conventional technology and
should not cause any problems, furthermore a refinery
is an excellent energy source for a heat system due to
its continuous operation. I leal can be recovered at 1 00"C
day and night all year around.

In Gothenburg energy has been recovered in this Way
since 1980. which has so far made it possible to save
more than 2 Mtons of heavy oil. In countries with
coal as the basic fuel in the energy system, the gains for
the environment etc. will be even greater.

ENERGY FROM SOUR WASTE
Alter customary recycling, all the remaining solid waste
within the Gothenburg region is transported to an incin-
erator plant located within the community heating
system. In this way 400,000 tons of garbage annually
are transformed to heat and electricity instead of being
dumped on a landfill. The contribution to the energy
supply of the city amounts to 1000 GWh annually. Many-
cities of the world have tremendous problems with
their landfills, which is not the case in the Gothenburg
region.

Unfortunately it is almost impossible to iniroduce
this technology in many countries due to protests
from people saying that this is a disaster for the
environment. Recently a new plant in northern Sweden
was put into operation and one argument against it,
from an internationally well-known activist group, was
'poison in poison out'. This argument makes it
clear that some people are not informed about the devel-
opment within the field <.)[ flue gas cleaning etc.
Located in a densely populated area, the Gothenburg
incineration plant is a good example of what can be
achieved using modern technology.
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Another argument used against incinerating the
waste is recycling. I can only refer to our experiences
from Gothenburg where recycling find re-use ol solid
waste has been given top priority lor many years. Still
there are 400.000 tons annually in the Gothenburg region
to be used as 'fuel' lor energy production. There has never
been any conflict between recycling and incineration.

Improved waste management in combination with
modern technology makes solid waste a valuable energy
source for our cities. To put this resource, on landfills
should be the last thing to do.

TIE IMPLEMENTATION
The current energy supply system in Gothenburg is a
result of long term planning and a strong-minded
attitude among all people involved in energy conservation
and environment improvements.

The sulphur emissions are down by W e and NO.,
by 8 W compared to the original heavy oil-based
energy production. Remaining environmental related
problems are related to traffic and we strongly support
the introduction of natural gas fuelled buses and
other vehicles to bring these emissions down to lowest
possible levels.

To realise the idea of how to 'Heat a city without
fuels' is only possible if there is a strong local commu-
nity with the power to make plans for the entire
city and to carry out the implementation of the
chosen strategy for a long time. The key is the
network of pipes, distributing hot water all over the
city. This is proven technology but seems to be diffi-
cult to establish without city owned energy utilities
as we had in Scandinavia during the time when
these systems where constructed. The network in
Gothenburg is the largest integrated in Sweden with
600 km ol well insulated pipes serving about 500.000
citizens with heat and domestic hot water. All local
boilers are history and with them the transportation
of fuels all over the city, another source of environ-
mental disturbances,

If cities of the world want to reduce the use of
conventional fossil fuels for their energy supply, a good
example is already in place. This is not an easy task
to carry out but sooner or later it will, lor different
reasons, be necessary everywhere in the world. The
driving force to do this will be the concern for the
environment, the cost of conventional energy produc-
tion or an increasing problem to supply a growing
population in the world with all the fuels needed. The
idea of using on a large scale the surplus energy you
already have before you bring in fuels seems an
obvious but absolute condition, but it needs support
from city governments with the power to handle this
challenge.

We were lucky to have that in the city of
Gothenburg and therefore it has been possible for
us to create a reliable and cost efficient energy
system which more than anything else has contributed
to the excellent environment we have in the city. In
the course of our activities, we have built up a
high degree of competence and gathered much
experience in finding, constructing and using a
wide variety of different waste heat techniques. Our
experience of using waste energy on a large scale
makes us unique.
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.s the 21st Century begins solar electricity is finally a practical and affordable reality. T
atest solar photovoltaic technologies are highly efficient at turning daylight directly in
electricity. By investing in solar power you'll be leading the world into an era of clean eneff
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intury is an independent supplier of the world's leading solar electric technologies;
n̂ing, installing and advising on tailor-made solar solutions.

I For more information on the solar revolution visit
i www.sQlarcentury.co.uk
I or call 0870 735 8100



Sydney Solar Olympic Village
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ABSTRACT

ustralla has gone farther than any otter modern

Olympics In addressing environmental consid-

erations, due largely to a unique coHahoration.

In the early 1990s, Greenpeace International head

Paul Gilding particioated with environmental consulting

group Manidis Roberts, the Rocky Mountain Institute,

and developer Lend Lease/Mlrvac In the open bidding

process In Australia for creating an Olympic Village

concept that could sell the International Olympic

Committee on Sydney as host for the 2000 Summer

Games. Greenpeace and the other environmental

partners wanted to demonstrate what a city could do

If It was truly coiimitted to tteenviroiHnent Their vision

was an Olympic Village that was powered by the sun,

used no cars, used land carefully, avoided toxic

materials, and provided a highly visible platform lor

cutting-edge gi^teehiiotogies.The^

Sydney win the bid, and the green partners, including

Greenpeace Australia, worked with lead developer

Lend Lease/Mirvac in creating the Athletes Village.

So how did they make out? As might be expected,
when laced with the realities of essentially building a whole
city within an extremely compressed timeline, some of
the initial idealism of the Green Games' environmental
emphasis fell by the wayside, but there are some
remarkable successes:

• 655 homes in the Olympic Athletes Village have solar
wjiter heating and grid-connected, one kilo-watt photo-
voltaic (PV) arrays.

• Following the Games, homes inthe Athletes Village
will be sold and become Newington, a village organ-
ised into three New Urbanisl neighbourhoods.

• The Sydney Olympics was almost entirely car-free.
Athletes and sptjetiitors relied on public transport,
including new train lilies built for the Games.

» Habitat for two threatened frogs and a small remnant
virgin forest were protected from development.

• The'usC 6f polyvinyl chloride (PVC) has• bee'ii"
sharply curtailed, though liot elitiiinated, at the
Games. Elimination of PVC has been one of
Greenpeace's •most vocal causes in recent years.

• • •' • Refrigerailts that deplete ozone or contribute lo global
warning:(CFCs, HCFCs and HFCs) have been
significantly reduced. In fact, oil June 28 Greenpeace
announced thai Coca-Cola had finally bowed to
pressure and announced a plan to shift away from
HFC refrigerants^ •.:

Other issues are still pcndiiig or not likely to be
achieved. Soirib coi-porate sponsors of the Olympics,
for example,:: have not agreed to abide by the
.Environmental.'Guidelines that Sydney has adopted.
And cleanup of toxins in Homebush Bay, near the

SfifV
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Olympic Village, lias nol progressed 1o the extent
hoped lor. Nonetheless, tremendous progress was
made1 in the design and construction of the Sydney
Olympics. Proponents hope lo see many of these
ideas carried forth with future games. Bill Browning,
who was the point person, for I?Mi's participation, feels
pretty good about what they were able to accomplish
with the Olympic Village and the Games in general.
Among the big successes, he says, was getting the atten-
t ion of I .end I ,ease, one of the largest developers in the
world and owner of Bovis Construction. 11c was also
impressed with the extent to which life-cycle assess-
ment (LCA) was used in the project and how widely
it is used throughout Australia. 'All told it's pretty impres-
sive," says Browning ol the Olympic Village.

THE PLANS
The athletes' village is one of the world's largest grid
connected residential PV systems contained in a small
geographical area. The final development consisted of
665 permanent homes concentrated in the area of a normal
residential sub-division, r.ach home had lkW (peak) of
roof integrated PV connected to the grid via an inverter
system. This solar village brings together all of the
most interesting aspects of achieving a high penetration
of PV in a typical domestic supply network while still
maintaining quality of supply, safe protection systems
and acceptable levels of radio emissions.

The solar village is located adjacent to the main
Olympic venues at I lomebush Bay, only a lew minutes'
walk from the Olympic Stadium. During the Olympic
Games it provided accommodation for 1 5 300 athletes
and officials and up to 7000 for the Paralvnipics, The
solar village consists ol up to 565 permanent homes,
H80 home units and up to 500 specially designed
relocateable modular dwellings. The vision is that
the solar village wil l leave a legacy for future genera-
tions of sustainable development and will assist in the
establishment ol villages based on similar principles
in the future.

Photovoltaic systems were fitted to all permanent houses
and iownhouses built in time for the Games. They
were not installed to home units or modular dwellings.

CONSTRUCTION STAGES
The solar village was constructed in stages. The first stage
of development is located outside the athletes' area and
will be sold to the public. These houses will be used to
evaluate a range of house design options for use in the
final village. This first stage commenced in late 1997 and
will not be fully completed until post Olympics. The next
phase of construction was for the major section of
permanent homes to be used for accommodation during
the Olympic Games.

ORGANISATIONS INVOLVED
The solar village has brought together a number of parties
all interested in cooperating to produce a world class design
installed to world's best practice. These parties include:

Mirvac Lend Lease Village Consortium (MI.LVC),
Sustainable i'nergy Development Authority of NSW
(SKI')A) and Pacific Power. The project represented a
major opportunity to create a leading example of transi-
tion to a sustainable energy future. The solar village is
based on an agreement between M.LLVC. SFDA and
Pacific Power. Under the agreement MLI.VC agreed to
build houses with roof's suitable for PV and assist with
financial support. SF.DA agreed to assist with financial
support and advice on marketing of energy efficiency and
Pacific Power agreed to install the PV systems and to take
on the full commercial and performance risk for the PV
project. The PV systems will be- included as an integral
part of houses when they arc sold, with Pacific Power
operating and maintaining the systems up until that time.

KncrgyAustralia is the local electricity distribution
authority responsible for the network supplying the whole
Olympic site.

The University of NSW have been consulting on design,
installation, testing and commissioning aspects of the
PV systems,

PV SYSTEM OVERVIEW
F.ach of the 665 permanent homes in the solar village
has lkW peak (at ST'C) of photovoltaics on the rool
connected to the local low voltage (240/41 5V) grid via
an inverter, mounted in a weatherproof box adjacent to
the house switchboard, which in Australia is generally
fitted to the outside wall of the house, (see figure 1)

A variety o( roofing materials is being used to incor-
porate architectural diversity in the house designs. The
majority of the photovoltaic installations arc being
integrated into the roof structure using a steel rool
pan for waterproofing with the photovoltaic? supported
above the pan. (sec Figure 2)

AUSTRALIAN GUIDELINES FOR GRID CONNECTION OF
ENERGY SYSTEMS VIA INVERTERS
In 199b in Australia a committee composed of people
from electricity utility and inverter manufacturers was
formed lo develop guidelines for grid connection of energy
systems via inverters. One of the major reasons for forming
this committee was the rapid increase in activity in
grid connected photovoltaic systems. This has led to the
development of a set of guidelines 11 | which it is hoped
will be adopted throughout Australia by electricity
utilities. The guidelines allow for type testing of an
inverter and once approved it is envisaged that, the
inverter will be accepted for grid connection by author-
ities throughout Australia.

The Olympic site is within ihe dislribution territory
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Of energy Australia, 'which has been a 'major contributor
to the development of theguidelines and is also one of
the leading utilities in Australia in the implementation
of renewable energy onto their grid. This has provided
a positive environment for managing the process of
resolving grid connection aspects of the solar village.

A UTILITY PERSPECTIVE
A key focus for the project from the View of Pacific Power
and cncrgyAustralia has been to resolve concerns
regarding any impacts Of multiple PV systems on the grid
to pave the way for future developments. For utilities
the impact of installations in the solar village can be viewed
from a number of perspectives. OnOne hand as an oppor-
tunity to test what has, up to now, been theoretical
assumptions on the behaviour of densely packed grid
connected inverters. On the Other hand there is concern
about the consequence of the same solar installations
in the areas of safety of staff and the public and quality
of supply. These concerns arc highlighted by the
following:

• There is limited prior experience available worldwide
relating to a project of this magnitude.

•••«.• The venue will be normal residential housing both
belore and after the 2000 Olympics.

» The focus of the world Will be directed in this area
of the cnergyAustralia network during the 2000
Olympics.

To address these concerns the following broad areas are
seen as critical:

• Safety for both the public and utility staff;

• Voltage effects due to varying output from the
inverters;

• Quality of supply matters relating to inverter opera-
tion, i.e. harmonics, flicker, DC current injection and
reactive power How.

In addressing these issues, Pacific Power through
its 70% owned subsidiary Pacific Solar and
encrgyAustralia were fortunate to have been members
on tine working group which has recently formulated
the 'Australian National Guidelines for grid connec-
tion of renewable energy systems via inverters'. The solar
village was seen as the ideal opportunity to test these
guidelines. Pacific Power and energyAustralia jointly
contracted the University of New South Wales to
undertake assessment of grid connection issues and BP
Solar contracted UNSW to conduct type testing of
inverters for guidelines compliance.

This lias led to a very careful assessment of the protec-
tion and quality of supply issues in the solar village.

DESIGN ASPECTS
The design of the solar village has to be viewed in
light of its initial application as the athletes' village for
the Olympic Games. The 'Olympic's1 is a very high profile
event and because of this the electrical system for the
solar village has been designed for a high level of
supply security. A low supply impedance in the village
is a result of this type of design. This has many design
benefits as can be seen below. \

As is generally accepted in the inverter industry,
the issue of safety with respect to islanding is one of the
major concerns of most utilities, the underlying reasoning
being that if the grid is disconnected for whatever
reason, the inverter may not be able to maintain reason-

able quality of supply, aiid safety for both the public and
utility staff ftiay be compromised. Safety issues for
utility staff arid the public in the village are largely-
addressed by existing safe work practices and the fact
that the village is fed by undergrourid cabling.

The probability of a viable island forming is signif-
icantly increased where a large number1 ;of moderate sized
inverters are installed in a small ••geographical area. The
inverter/chosen for the solar: village includes active
.frequency••shift' with over arid Under voltage and
frequency monitoring, but in addition it has a form of
impedance protection. As the impedance protection
function is a relatively recent innovation, all testing of

'.the islanding protection was carried out both with
and without the impedance function enabled. If the imped-
ance function led to false Operation or any grid
interference, this function cotild be disabled with
confidence that the remaining protection would be
adequate Ibf "the job. ;; ; : '

Testing has been carried out On one inverter under
a range of local loading conditions including matched
loading atld it has demonstrated that the inverter trips
within 2 seconds Under all conditions of .grid loss. This
testing •included both cases whereimpedanceprotection
was enabled arid disabled and the "results were very similar.

Further•••testing Was carried Ot.it on five inverters
Supplied from photovoltaic arrays on the DC side. The
AC outputs were- all connected to the same point and
connected to One phase of the grid. Testing was carried
out: under worst: case load matched conditions over a range
of output: powers. The results showed (hat no viable island
formed at aiiy stage of the testing and the tripping
time waS in all cases less than 2 seconds. These multiple
inverter tests were carried out with the impedance
protection "disabled. When the impedance protection was
enabled it appeared that the inverters tripped randomly.
This it is presumed was due to the coincidence of
impedance measuring current pulses, causing the
inverters to interpret the grid impedance incorrectly, initi-
ating a trip. It is unclear whether this situation will prevail
in the solar village. When installed in the "village there
will be a •small amount of impedance between inverters
caused by the individual house cabling.The inverters will
however be installed adjacent to the house main switch-
board arid .hence will have only low impedance between
the inverter and the main 240mm- cable in the street.
Final testing in the solar village will answer the question
of the efficacy of the impedance protection in tins
c i r c u i t • ' f

IMPACT ON FAULT LEVELS
The impact of the solar village inverters on the local protec-
tion relates heavily to their ability to form a viable
island. Generally a viable island cbiild only form once
any fault is isolated from the system and, as noted
previously,cxhaustive testing has been completed with
every indication that this is not possible. The following
discussion therefore relates to the grid protection's
ability to operate correctly during the short: period of time
between a fault occurring and the inverters discon-
necting from the system.

In the case of LV protection we need to consider the
impact of the inverters on the LV fuse protection
provided On each circuit from the distribution transformer.

The .•anticipated'system fault level on the 415 volt side
of the distribution transformer is approximately 20
kA. Initial "calculations indicate that: the fault level at the
most extreme end of the 415 volt system would be approx-
imately 3200 amps, "f'he inverters being used in the village
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have a maximum oulput current of approximately 3.7
amps with no significant extended overload capability.

The network design is broadly based on lour 415 volt
circuits from each transformer with each distributor loaded
with no more than 25 homes per phase. As each of the
distributor circuits is separately fused it is only neces-
sary to consider the contribution from the inverters on
the faulty circuit, as any contribution from other
inverters on that phase will add to the current seen by
the protecting fuse.

In a worst case, the total contribution from the
inverters to fault current would be 92 amps on the
load side ol the circuit fuse. As noted above, the worst
case fault level at the circuit extremity would be approx-
imately 3200 amps. It is clear from this that the
contribution from the inverters would not have any
significant effect on the operation of the circuit fuse for
a normal high level lault.

In the case of the 1IV protection, the fault level on
the 11 kV system is 5.5 kA at the distribution transformer.
As the combined output capability of the inverters is
in the region of 30 amps per phase at 1 I kV, it is
fairly evident that the inverter contribution will not impact
on system protection.

VOLTAGE REGULATIIN
Normally the voltage profile in any distribution system
allows for load induced voltage drop from the source
of supply to the end consumer. Compensation for this
voltage drop is provided by tap changing transformers
at the source, appropriate fixed tap selection ol'distri-
bution transformers at the last voltage change point, and
finally by the accepted operating voltage range at the
customer's premises.

In the ease of the solar village the source tap-changing
transformer will see a load of which the solar village is
a small part. In this instance the tap changing equipment

may select a tap to provide higher voltage at the source,
and if the solar village inverters are generating signifi-
cant output there is the possibility for local high volts.
There are two factors which may assist in this area.

The output ol the inverter's will be almost pure watts
so there will remain a net import to the solar village of
VArs. This will assist in maintaining a normal voltage profile.

The solar village is part of a new network develop-
ment. In line with current Australian design standards,
the 1 lkV and low voltage cabling is ol large cross
sectional area, Additionally, system loading and network
arrangement have been given particular attention due
to the importance of this part of the network.

Computer simulation load flow studies have been
carried out on the part of the network in question.
These studies indicate that voltage changes due to
solar generation will be less than 1 <'<.< as a worst case.
This will not present a problem. The studies used
lumped generation and load, and further studies may be
undertaken using more distributed modelling. Additional
checks will be made when a representative part of the
system is actually installed.

HARMONICS
Because the distribution system impedance in the solar
village is very low, a simple check of worst case harmonic
voltages at the extremity of the village was carried out.

All harmonic voltages produced by the inverters
are below 1EC limits even when calculated for an
unrealistic worst case. Under actual operating conditions
the harmonic current components will not be in phase
due to: physical distribution of the inverter systems over
the cable length; and differences in operating points caused
by different insolation and orientations of the I'V arrays.
The high order harmonics in particular arc expected to
have much greater diversity in phase and hence the sum
of these will be much less than (number ol inverters) \
(individual harmonic amplitude) |2| .
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-TESTS AND C B M M I S S 1 D N I N B ;' ' ,-•-
The test progranime was developed which involved
testing of:

» prototype fool'structures;

» one inverter to the Australian guidelines for grid
connection;

. live inverters for harmonic and islanding perfomiance
at the University ol" New South Wales test facility at
Little Bay, Sydney;

. multiple inverters after installation in the solar
village.

One of the unique features of the solar village was
that a large number of houses were built and were
unoccupied until the Olympic games. Tile houses will
be constructed and loeked away in a security zone.
In many housing development projects it is very
difficult to perform islanding and harmonic testing
under controlled conditions because developers
understandably want to sell houses as quickly as
possible after completion. This inevitably means
that there is never a large block of houses available
lov testing. Once the houses are occupied, the last thing
that owners want is for the grid to be switched to
perform islanding tests. The solar village is unique
because a .large number of grid connected houses were
unoccupied and available for testing of islanding,
harmonic and F. Ml performance before the
Olympic games.

The solar village has a large number of identical
inverters. This has many advantages. l:rom an opera
tional perspective, the inverters can be readily linked
with a RS485 communication system to allow
monitoring of the systems and this also enables
operational parameters to be easily modified if
required. From a testing perspective, because the
inverters are the same type, the study of harmonics
in the village potentially demonstrates a worst ease
situation where there will be correlation of current
harmonies. The practical measurements demonstrate
the extent lo which different operating points of the
inverters and the physical distribution of the inverters
throughout the village can cause diversity in the
phase and amplitude of harmonies seen at critical
summing junctions of the system. Another advantage
of having similar inverters in each house is that the
protection systems will all act in a similar manner in
an island situation. This it is hoped will lead to less
probability of islanding. This same advantage is
also a disadvantage from a pureh ;ic;idemic
viewpoint as it would be interesting lo investigate
the possibility of forming an island in a real life
situation where there was greater diversity of inverter
system types.

1. Australian Guidelines for Grid Connection1 of Energy
S y s t e m s V i a I n v e r t. e r s, A v a i 1 a b 1 e a t
http://ce.unsw.eclu.au/~std mo'ri/

2. ). Myrzik, P. i&icharias, New Inverter Technology and
Harmonic Distortion Problems in Modular PV
Systems, I4(h European PV Spec Conf Barcelona 1997.

~i. P . Cygariski, |.A. Orr, A.K. Chakravorli, A.Ii.
Emanuel, E.M. Gulachenski, C.F.. Root, R.C. Bellernare,
Current and Voltage Harmonic •Measurements and
Modeling ;:it the Gardner Photovoltaic Project, l'EEE-
Trans-Power-Delivery. v 4 n I Ian 1989, p 800-809
ISSN: 0885-8977.
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The solar village is a demonstration of the practicality
of large scale PV systems in residential applications.
It is already providing an opportunity lor investi-
gating many interesting design aspects of large scale
PV systems in .Australia, The village will provide
more opportunities for testing the operation of such
systems, providing useful input to assist I he further
international development of these systems. The
village will also leave a legacy for Sydney of a viable
solar powered village and it is hoped this will lead to
further such development in the future.
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Bonus from your
energy investments

Cities of the worid! You hold the key to an
essential bonus on your infrastructural
investments in the energy sector!

Waste iS the SOUrCe. At. Gothenburg Energy International,

we are experts at extracting the utmost from all kinds of urban

waste. From solid waste in state-of-the-art incineration plants,

from sewage using efficient heat-pumps arid from all kinds of

industrial processes using heat exchangers.

When evaluating and planning your future waste management
- Gothenburg Energy International is your partner

Distring heating/cooling is the key. Think big!
A large distribution system, with different sources of energy supply

'.'•arid'many customers connected, gives you the possibility of

improved efficiency. With computerised Control you can trim your

system to optimum productivity.

When looking for improvment in your energy distribution
- Gothenburg Energy International has the tools and experience

Your purse/account is the beneficiary
;'- and the environment tOO. In our city Gothenburg more
•.than 70% of the heating is generated from waste sources.

Of course it is economic! We have the results to prove it.
At the same time, dramatically lowered emissions to the air

;.(C0'2 down by 40%, Sulphur by 96% and NOx by 77% since
'.' 1983) makes the city nicer to live and work in and to visit.

If better economy and environment are winning arguments in your city too -
take advantage of Gothenburg Energy International and the Gothenburg system. CUSTOMERS SATISFACTION

Gothenburg Energy
International Corp.

P.O.B. 53; SE-40120 Gothenburg; Sweden. Phone: +46 3162 60 30 Fax: +46 3162 60 33

GOTHENBURG ENERGV INTERNATIONAL bfFERS EXPERIENCE WITHiN ENERGY DISTRIBUTION AND WASTE HANDIING.

-ftasic FeasibilityStudies - System design, Economic analysis • Planning- Design - Technical integration, Construction documents • Purchasing • Construction - Selection of contractors, Construction management,

Preparation of operations, Documentation, Systems acceptance • Organisation and management • Operations/Operating optimisation • Renovation • Energy efficiency measures • Maintenance • Training.



The First Six Months of Operation of
The 60 MW Mokai Geothermal Project:
A High Pressure; Sustainal^fc
Environmentally Benign Power Plant
HlLEL LEGMANN, Ormat Industries Ltd, Israel

ABSTRAC

The 60 MW Mokai geothernial project is one of a
number ol new geothennal projects being developed in
New Zealand by (he private sector following the
deregulation of the electricity industry. What makes the
project unique is the ownership structure the
development is owned by Maori (indigenous people)
landowners - and its technology, which allows economic
development of the high-pressure geothermal resources.

New Zealand lies in the Southwest comer of the Pacific
"ring of fire", the chain of volcanic activity which
extends up through the Pacific Islands, Indonesia, the
Philippines, lapan, Alaska, the West coast of the US, and
down to the tip of South America. The main geothermal
area is centred near the towns of Taupo and Kotorua and

Ba.V <>f Plenty

Mangakino

Lake' ' ." '

Large hydrothefrnal system

* Othef hot springs

A Volcanoes

Waihi'Tokaanu

/Ketetahi

Totig&riro

. / Fig 1. Rotorua-Taupo Volcanic Zone

the geothermal activity is oi volcanic origin; with some
of the volcanoes still active.

Some of the world's early ge&thermal development
was undertaken in New Zealand with the Wairakei
project (currently ] 56 MW) being the first: large-scale
development of a water dominated geothermal field.
Construction of the first station commenced in the mid
1950s, with the original layout of the station allowing

~>o \-dc.anir. .-L Tit.1
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for iht installation of a plant to produce heavy water lor
the British nuclear programme. This was dropped before
station completion, but. its influence is still present, in the
multiple steam pressures of the older station.

There is geothcrmal activity spread over both islands oi'
New Zealand with the main high temperature fields associ-
ated with the volcanic activity in the Rotorua-Taupo area.
Most of the other geothermal activity in the country is
of tectonic origin and the heat, flows and temperatures

are not sufficient for commercial power1 generation.
The original settlers of New Zealand, the Maoris, who

arrived about 800 years ago from the .Island of the
Central Pacific, used the natural geothermal springs for
bathing and the very hot springs and geysers for cooking.
There have been a number of major volcanic eruptions
in the region; the most recent being the Tarawera

• •eruption of 1886 which destroyed the world famous Pink
and White Silica Terraces, and the largest being the eruption
which formed Lake Taupo around AD 400. The latter
eruption was one of the largest known eruptions, with
the aiieient Chinese recording the impact of the emitted
ash on (heir weather.

The major geothermal fields of the Rotorua-Taupo
area are identified in Figure I. The Wairakei, Rotokawa,
Kawerau and Ohaaki fields have been developed for
commercial power production as detailed in Table I, and
the Mokai field is currently being developed by an
initial 60 MW plant.

The Mokai geolhermal field is a deep, high temperature
field located approximately 25 km northwest of Taupo within
the conspicuous western margin of a large volcanic-filled
topographic depression. The investigation wells drilled in
this field by the New Zealand government (the Crown)
have encountered intracaldera volcanielastics of signifi-
cant vertical and horizontal permeability to a depth of over
160 m. It is generally held that the Mokai geothermal system
occupies these volcanielastics as an up How of geothermal
fluids in the vicinity of Mokai and a related northward outflow
influenced by the regional grounclwater hydrology.

The surface hydrothcrmal manifestation in the
vicinity of the Mokai wells is relatively minor, and is
eonlined to features characteristic of steam heating. Warm
chloride springs occur in the fault-aligned Waipapa
steam gorge aboul 5 km north of the drilled area.

A northcast-trending fault system crossing the caldera's
lloor has been int.eipix.-ted as a major source of vertical perme-
ability. Enthalpies i ncasured quickly stabilised at 1450 kj/kg
and the well chemistry indicated high temperatures for the
production zones, as well as for the reservoir (350°C and
,325"C respectively). The field has an estimated capacity
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of over 250 MW, with the'initial development being a 60
MW station to allow for careful monitoring of the resource
before any further development is undertaken.

'line project is unique in its structure and technology; the
lormer brings I be indigenous Maori people into the devel-
opment as a developer and owner; and the latter provides
effective use of the high pressure steam from (his resource.

The Tuaropaki Tmst administers the Tuaropaki I', land
at Mokai for the benefit of its owners. Initially ihc
land was developed for pastoral farming under the
direction of trustees and management of the Department
of Maori Affairs.

In 1979 they repaid the development department and
the sole responsibility for the land was vested in the trustees.
The Trust purchased the Crown's interests in 1996 and
decided to develop the field. After considering different
options and project structures, including the lease of the
land to developers or participation in a project together
with other partners, the trustees decided that the
Tuaropaki's best interests were kept when the Tuaropaki
people, themselves, acted as the owner and developer.

Hie Trust undertook a thorough review of various plant
configuration and technology options, and decided finally
to go ahead with the Geothennal Combined Cycle config-
urations using both the steam and brine components of
the geothermal fluid. The plant configuration selected was
the more flexible and modular Geothennal Combined Cycle
technology, which uses a backpressure steam turbine and
binaiy plant to capture the best features of each technology.
The turnkey contractor and supplier of the equipment for
the 60 MW plant was the OR MAT Group of Companies.
Mighty River Power entered into an agreement with the
Trust to provide a guaranteed minimum Moor price for
the electricity produced and for the supply of the
Operation and Maintenance services for the plant.
Additional production well and reinjeetion wells were
required for the project and a contract for well drilling
and testing was awarded to Century Drilling. Westpack
Banking Corporation arranged the construction and
long-term finance for the development.

The project has four production wells of approximately
2000-metre depth, producing a two-phase fluid, which
is piped to a separator at the station. Steam is separated
from the brine at 18 bar and both the steam and the brine
arc used for electricity generation. "Hie condensed steam
is pumped up to the brine pressure, combined with the
high-pressure brine, and reinjected with no further
pumping. There arc three reinjeetion wells of around 500-
metre depth, one of which was constructed using two of
the original field exploratory wells.

To maximise the benefits of the high steam pressure
a General Electric backpressure turbine o( 32 MW
output is utilised to reduce the steam pressure to approx-
imately 1.3 bar. This low-pressure steam is condensed in
lour bottoming ORMAT® ENERGY CONVERTER
binary units of 6 MW output each. This configuration,
referred to by ORMAT as a Geothermal Combined
Cycle Unit, has the advantage of the low capital cost of
a simple backpressure turbine, and of condensing the steam
in a tube and shell heal exchanger where steam wetness
is not a problem. Two additional ORMAT® ENERGY

• 'CONVERTER binary units, also of 6 MW output, were
installed, utilising the hot brine flow and cooling it from
219"C to 150"C. The motive fluid in the binary units is
pentane and cooling is effected by air-cooled condensers.

Level I Steam Turftine S Generator

00000000000:
00M00000m0'::.

Level II ORMATOEnerBy Converter

0-:
::::0:fiorizoniai:0j&\0\g}:0r0B\:spi\t:.

W0020000000000^00

The geothennal steam exiting from (he separator and
the brine flowing into and out of the brine binary unit
have the following average conditions:

The GIZ steam turbine is a backpressure, multi-stage, and
reaction-type turbine. The turbine housing, shaft
assembly and nozzle ring were designed to ORMAT's
specification for operation with geothermal steam.

The power plant consists of the geothennal combined
cycle unit, the brine driven OF.C unit, plus the following
main systems:

Power plant gcothcrmal fluid gathering and
reinjeetion system

Auxiliary systems

Electrical systems

Main station control

Fire fighting systems

Auxiliary buildings

I ligh voltage T-line

The generator circuit breaker, control and auxiliary
electrical equipment for each binary unit is housed in
a container, and was delivered to site fully wired and pre-
tested. This reduced construction time, and speeds up
commissioning on site. The overall station control is from
a control room attached to the steam turbine building.
The central station control computer utilises software
and graphics developed by ORMAT.

The modular nature of this plant allowed a very short
construction period on site. All the binary turbines arc
mounted on simple low-level foundations. As the steam
turbine has no attached condenser, it too is mounted on
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• a low level foundation, allowing a simple turbine
building of modest size, The binary plant components
were designed to be shipped in packages of standard
container size and within .days of the shipment arrival
the main components were bolted down and the air-cooled
condenser erection was under way. The overall programme
for the plant development was as follows:

Notice to Proceed February 1998
Delivery of turbine-generator February 1999
Commissioned December 1999

The station was designed to have minimal environ-
mental impact. Under normal operating conditions the
geothennal lluid is completely contained from produc-
tion to reinjection, with the only emissions being
negligible quantities of steam emitted by the steam
traps and the non-condensable gases emitted above
the air coolers. The plant has a relatively larger footprint,
but a much lower profile than a conventional condensing
steam turbine, with an undcrslung condenser. The air
cooler structures have a significantly lower profile than
wet cooling towers, and have the advantage of never
producing a visible plume. In addition to its low profile,
the plant: has no water or chemical consumption and no
blow-down of contaminated cooling tower water. The
power generation technology implemented at Mokai fully
complies with the resource consents and is dedicated to
the needs of a sustainable, environmentally benign and
reliable geothermal power plant.

Because the development is small relative to the
ultimate capacity of the very deep resource, it is expected
that there will be little impact on the surface features.
A comprehensive baseline-monitoring programme was
undertaken prior to project operation and an ongoing
programme monitors the field behaviour.

Operation of the station was contracted to Mighty
River Power 1o provide 24-hour operator coverage on
a 12-hour shift basis. Only one operator is on duty during
the day shift and one at night. Operators are required
to undertake routine and emergency minor mainte-
nance work as well as operational duties. An Operations
Manager, who is also involved in the KOTOKAWA
geothermal power station (a 27 MW geothermal
combined cycle power plant supplied by ORMAT in 1997),
supervises the station. During the first 6 months o( opera-
tion the power plant and the •geothermal resource
fulfilled the owners' expectations with an availability
exceeding 96 % and a generated output ol over 58 MW.

Hie Mokai field has been assessed as having a development
potential of greater thari 250 MW. This initial conserv-
at ivc development of 60 IVlW is not expected to have any
significant effect on the resource, neither from a temper-
ature/pressure perspective nor from a surface environment
perspective. However, before the joint venture partners
embark on any further development, a programme of
environmental and reservoir monitoring is being under-
taken to monitor reservoir and environmental changes.
Subject to these impacts being within acceptable limits,
the pa liners will look to the next stage of development.

The Mokai Gcolhermal Project is a working "example1 of
the indigenous landowners developing their own
resources through a partnership with a power company.
In addition to the scientific resource modelling and resource
behaviour projections there were two essential comfort
factors, which were taken into consideration by the project
developers:

The use of a power •generation technology which
ensures the sustainability of the geothcrmal reservoir and
avoids drainage of the resource and assures long term mainte-
nance of the lluid level and characteristics of the Held; and

The option of a power plant configuration, which
maximises the use of the geothermal energy, minimises
the risk factors for the equity partners, and generates the
highest possible income at the lowest possible operation
and maintenance cost.
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Wind Energy in India

hdian Renewable Efiercjy Development Agency Ltd., India

ABSTRACT

> ue to constant increase In the price of lossil fuel

and its consequent effect on the environment and

ecology there is a consciousness all over the World

of the Importance for generation of power from

Renewable Energy Sources wherever it is possible. Out

of all Renewable Energy Sources, wind energy is the

most promising due to Its cost effectiveness and for deliv-

ering grid quality power. In India the wind energy

programme started during the early nineties and

considering its vast potential and constant power shortage

in the economy there Is a strong likelihood of harnessing

wind energy in a big way in the near future.

2 1.5

1 ' '
73

11 Thermal

" • ' . " ; • Hydel :

• Nuclear :

El Renewables

merits. While the shave of commercial energy from
fossil fuels is seen to be increasing every year, the tradi-
tional fuels are estimated still to contribute over one-third
of the total energy.

The total installed capacity in India is 91066.18MW
as on iisi March 2000 including thermal, hydel,
nuclear and renewables. However there is a demand gap
of 8 -10% and peak load demand of 18 20%. This has
also been accentuated by the non-decentralised nature
of power generation with vast, areas in the rural segment
not connected by the grid power.

• Installed power generation
capacity in India

•'./as on 31 Mutch 2000)

INTRODUCTION
For thousands of years wind energy has been exploited
but its re-emergence as one of the most cost-effective
renewable sources of generation of grid-quality electricity
is of relatively recent origin. India has not only been quick
to make a foray into this area but has also made a mark
as one of the top-ranking countries in the world in wind
power generation. With an installed capacity of 1080MW
of wind power, India now ranks 5th in the world after
Germany, USA, Denmark and Spain and has earned recog-
nition as a new "Wind Super Power' as per State of World
1998 World Watch.• Institute's Report. According to a
recent study, the gross wind power potential is estimated
to be about 45 000.MW at 50m hub height.

ENERGY SCENARIO IN INDIA
India has the second largest population in the world with
a billion people, and is considered a rapidly growing
economy. Being a developing country; the energy
technology base in India is relatively inefficient and
has a slow turnover; consequently, the economy is
highly energy-intensive. India's commercial energy
system is heavily dependent on coal, with oil and natural
gas being the other major sources of primary energy among
the commercial fuels.The traditional biomass fuels of

••fuel-wood, animal waste' and crop residues play an
important role, especially in the rural areas where they
meet a very large proportion of the energy require-

PDTENTIAL OF WIND ENERGY IN INDIA
The wind power potential had •.initially' •.been estimated
at 20 000MW. This has now beer), revised upwards to

TABLE 1 . STATE-WISE WIND POWER INSTALLED CAPACITY

(As ON 31.12.1999) (MW)

State Demonstration

Projects

Mtitlhv-J pitiiis1.11.!; 0 iiiiO

Massif >:in ;.MXX.-

Projects

Total

Capacity

;•"*!). (V/n
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45.OOOMW considering the k'chnological advances
and ihc availability of mon: modem equipment. The wind
power programme in the country was initialed way
back in 1983 84, but actual development took place during
the early nineties, when the Ministry adopted a market-
oriented strategy to attract private investment in
commercial projects. 'Today, power generation from
wind has emerged as one of the most successful
programmes, making a meaningful contribution to
bridging the gap between supply and demand for power.
The present installed capacity of .1.080MW of wind power
represents a litile more lhan I °r of (he total installed
capacity in the country. As such, 860MW of wind
power capacity was added during the Eighth Plan
period as against the initial target of JOOMW and the
revised target of 500MW. More than 5 billion units of
electricity have been generated and fed to the utility by
the wind power projects. State-wise wind power installed
capacity is given in Table 1.

WIND RESOURCE POTENTIAL
The most prominent feature of the wind •climatology in
India is the monsoon circulation. Wind speed and
power density are influenced by the strong south-west
summer monsoon, starting in May-June, when cool, humid
air moves towards the land, and by (he weaker north-
east winter monsoon, starting in October, when cool,
dry air moves towards the ocean. From March to
August, the wind is uniformly strong over the entire Indian
Peninsula, except the eastern peninsular coast. The
wind speeds during the period November to March are
relatively weak, though winds of higher speed blow during
part of this period along the 'Tamil Nadu coastline.

Potential windy locations have been identified in the
Hat coastal terrain of southern Tamil Nadu, Kerala, Gujarat,
J.akshadweep, Andaman & Nicobar Islands, Orissa
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and Maharashtra:'Favourable sites have also been
identified in some inland areas ol'Karnalaka, Andhra
Pradesh, Madhya Pradesh, West Bengal, Uttar Pradesh
and kajaslhtm. Locations having an amuial mean wind
power density greater than 1 50 watts per sq. metre at 30
metre height will be considered suitable for wind power
projects. There are 177 locations so far identified with an
aggregate potential of about 55OOMW capacity in 15 States.
The wind resource -map of India is shown in Figure 2.

COMMERCIAL DEVELOPMENT
A notable feature of the Indian programme has been
the interest evinced by private investors/developers in
setting up commercial wind power projects. Commercial
projects with an aggregate capacity of 1025.MW have
so far been established, mainly in Tamil Nadu, Gujarat,
Andhra Pradesh, Maharashtra,,Madhya Pradesh and
Karnataka. A photograph showing wind farm devel-
oped by a private developer in Maharashtra State
with a total installed capacity of 9.6MW is shown in
Figure .3.

/ iputc 3

\-\ mcl farm

"Indiv
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TABLE 4 . MANUFACTURERS OF WIND GENERATORS/WIND TURBINE EQUIPMENT

Aful Mariamman . ..
Taxtifesltd. : '•.

Asian Wind Turbine •
Pvt. Ltd; \ •:,• :.

eoHaboratop

".Wind World.
Denmark

.; NEG-Miepri-

: Denmark ; 750KW--

..Sharat Heavy
Eiectricals Ltd.

•'.. Nordex, beihmark;.

; Das Lagerway Wind „ Lagerwey, '.: "/ :

fTurbtnesLtd.. • . ;; Netherlands;. ;.'. -^ .;; X y -m- :.

Eiecoh Engineering •; Turbowinds: ;n,y; ;: T;40O-34'
"CornjDahy Ltd.. ; .BeSgium • •"" ;;; :- :' ;. :. ;.

EnerGon India Ltd. ••' :fenercon Grribrt, ?;.,••;. E-30 I; .
; •' ; :. ': .- ; ;;iGermany . .; v '«

^KiHoskar Electric.Co; Wind Energy Group J-

' NEPG India Ltd. ;. ;.' :; :'' • .: . •; i: v;: "\.

4.00KW;,

23QKW;

eookw^i

4pOKWf

225KW,;;

Pioneer Wincpn Ltd.

REPL Engineering Ltd.

S(jzl6n Energy. Ltd. ;

T^cke Wind Energy
India (F?vt),Ltd. : '••

TlG'industrifes. Ltd.

\festaspR8. :.; •• .;.

WjndiaPower.ltd. •

: . ' . - ' ; : ; . ; • •'•.• \ ' " • •'. : . '

;Wihcon, Denrriark., V W-^5p/29:

:Bonus, Denmark:; . MKII .. :.
:

' Sudwind Energie- ; -N3;12J ;;:.
Systeme.; Glenriafiy N3335 ..; .

Tacke Windenerqie ; TW.BQOe1:

GmbH, Geiimany ;; • '•.. :; ;•.

Husumer, Schiffswerfti 2S0Tj '•[":.>

G e r m a n y .• ;'• > ;' ' ;;
; ^ ./ ••

Vestas, Denmark :\. )'-S/-Z7;:- ;

N e d w i n d , ••• •;• . • ,:;{ ; f J # 3 O . ' ; ..

N e t h e r l a n d s •..• -C . "•' ; ; ;NW40 :

;:. V 40QKWi

:;. • 250KW;;

I; i;. d20KW;

•.'•'.;' 2 7 0 K W J ;

!v ;: 350KW/

• \ 60t)KW.

i ;'. 1250KW

X • ; .225KM/

: 2B0KW
"•• 'h 5<JiQKW

550KW

PROMOTIONAL POLICIES

A package of inceintives is available for promotion 0.1 wind
.'farms. This includes tax concessions such as accelerated
depreciation,.tax holiday, soft loans, customs and excise
duty reliefs, liberalised foreign investment procedures
etc. The income tax, import and excise duty regimes are
constantly being reviewed to allow induction, development
and deployment of the latest technologies in tine Country.
Non-conventional energy power policies announced
by States with potential for Wind Power Development
are given in Table 2,

SOFT LOAN FACILITY FOR DEVELOPMENT OF WIND ENERGY
The Indian Renewable Energy Development Agency'
(IRI'iDA) Ltd. has been playing a significant role in
promoting wind power projects through its well-designed

funding programme. Schemes offered by 1RHDA for devel-
opment of wind power in India arc given in 'fable 3.

MANUFACTURERS OF WIND ENERGY GENERATORS (WEGS)
The wind turbines installed so far in the country arc
predominantly of the fixed pitch 'stall' regulated design
and pilch regulated design. However, the recent trend
is towards better aerodynamic design, use of lighter and
larger blades, higher towers, direct drive and variable
speed gearless operation using advanced power electronics.
Technology excellence is on the way either to total
elimination of reactive power consumption or to reduce
the reactive power consumption. This is an important
development considering the typically weak local grid
networks^ The unit size of machines has gone up from
55-100KW in the first low projects to 400-750 KW in
the recent projects. The list of machine manufacturers
and capacity of machine is given at 'fable 4.

ECONOMICS OF WIND POWER DEVELOPMENT
Economics of wind power is quite attractive for investors.
Economics of a typical wind farm arc given in Table 5.

POLICY FRAMEWORK FOR WIND FARM DEVELOPMENT
A favourable fiscal/policy environment exists in India for
development of Wind Power. In the last 10 years.; wind power
development in India has been promoted through R&D,
demonstration projects/programmes supported by
Government subsidies and fiscal incentives outlined below

From Central Government

* Income Tax Holiday \

* Accelerated Depreciation

* Concessional Custom Duty/Duty Free Import

* Capital/Interest Subsidy

From Stale Governments

* r.nergy buyback, power wheeling and banking
facilities

* Sales Tax concession benefits

* Electricity Tax exemption

* Demand cu1 concession offered to industrial
consumers who establish power generating units from
renewable energy sources

> Capital Subsidy

9TH PLAN PROSPECTS
During the 9th Five-Year Plan, the additional capacity
envisaged is over 40 000 MW, It is expected that about
500 MW of power will be from wind. The'Currently
estimated investment for commercially proven wind energy
technology will be Rs9567 million.

RARRIERS IN WIND POWER DEVELOPMENT
The main bottlenecks for large-scale development o( wind
power include the following:

* Distortions in energy market

* Stiff competition from subsidised conventional
energy and its universal applicability

* Technological constraint for limited levelcif grid
penetration (20'V maximum)

* High capital investment and marginal comm'e'reial
viability :

* I ,ack of infrastructure for effective power evacuation

< Lack of awareness
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I ,ack of adequate capital at affordable cost

Limited access tdtinaricial resources and high cost
• of finance

Lack of adequate policy and institutional framework'

Lack of trained manpower

MARKET FOR WIND ENERGY

• G o v e r n m e n t M a r k e t •••.'••••'"

• Government Driven .Market.

'••.•• C a s h M a r k e t .... .. . . . .

. Loan Market

INTERNA1I0NAL ASSISTANCE FDR WIND rARM DEVELOPMENT

TABLE S. ECONOMICS OF A TYPICAL WIND FARM

SI.No. Organization

: Wi.ild;Bahk;:

Line of credit

•.••US$28 mi l l ion

Asian-Development -US$36million-
Bank: . : ; : V : .: : ;•' •••

KfW : . G e r m a n y . - . ' 6 0 mi l l ion D M ;

NEW INITIATIVES FDR SUSTAINABLE DEVELOPMENT
The Centre for Wind Energy Technology (C-WET) is
formed as an autonomous body by the Ministry of
Non-Conventional Energy Sources with the assistance
from Danish Government for taking up different issues
pertaining to the development of the wind energy in the
country on sustainable basis. The main objective of ihe
Institute is to conduct research and development work
for indigenous technology, preparation of standard lor
certification ol wind turbines, award ol certificate for
wind turbines and also undertake consultancy activity
for the market development.
Wind Energy Producers Association (WINPRO). The
objective ol W1NPR.0 is to create the awareness in line
with the development that has taken place in Denmark
and other Countries regarding various technical problems
and also its possible solution besicies organising seminars
and training programmes lor the development of skilled
manpower. They also publish a monthly journal wherein
the perlbn nance ol wind turbine of their members is coveied.
Indian Wind Turbine "Manufacturers Association
(1WTMA). The All India Wind Turbine Manufacturers
Association has been formed in (he country with wind
turbine manufacturers as main members. The function
of the association is to discuss various issues that may
require support from different organisations and govern-
ment and also to take up such issues with the appropriate
authority for immediate action so that the wind energy
can grow in a healthy way with the penetration of new
technology in the country.

Parameter 'Economics

Installed capacity

Investment . . . •

Expected generation

Power buy.back :

rate o f . th6 Utility : . •:•;"

. annual escalation

O p e r a t i o n & ; ••.• . ,

maintenance cost.
per annum (including /•
insurance coverage/. .

Pay back period .:

R R R ':•••••;• :
:
 ; • • : ,

Levelisecl odstot :•
• • • !

generation: • : : :

1MW

ys$t.mi«ion. . .•-;

2.5'imiWiCin kwh.

7 cents with 5%

•.•US$1,5 0 0 0 /

, 5 - 6 y e a r s - . ';• •••'•.

:. 2 9 % •' y •• : .

6 cents .:'

. • • • • • ' .
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Fuel Cells for Transportation

BERNADETTE GEYER, Breakthrough''Technologies Institute, Washington D . C . , USA

ABSTRACT

contentious issue over the past year in the United

cars and elsewhere in the world, where drlyers are

dieselfuel. Annual Vehicle Miles iraweBed(TOIT) continue

to pise, ano with the revival ol the Asian economy, the

manam-ol vehicles on (and offl the road around the world

is increasinfl dramatically. All ol this adds up to a

greater demand lor transportation fuels, an ever-

Increasina strain on natural resources, and greater

8PB llflinH M8VBI0|1BII fPP; ft

cations, Including llBht-duty vehicles (passenger cars,

scooters and sport utility vehicles), heavy-duty vehicles

(trucks and huses), locomotives, marine applications and

speciality vehicles (of l-road). Use oftuol cells in trans-

portation anpllcatlons would increase eliiciencyotluel

use, decrease the amount of pollution released per

mile travelled, and ease pressure on tire earth's natural

resources-all while enhancing the mobility of people

in both developed and developing nations.

' W H A t ' f S ' A f U E t ' C E L n ' " ' " " ' ' '""'
A fuel cell is iiii electrochemical engine. It generates
electricity by harnessing (lie reaction of hydrogen and
oxygen. Because it converts the chemical energy ol a fuel
into electrical energy without combustion, the process
is highly efficient and extremely clean. When renewably-
produced hydrogen is used, the only byproducts arc water
and heat.

In principle, a I'uel cell operates like a battery. Unlike
a balteiy, however, a fuel cell docs not run down or require
recharging. It will produce energy in the form of
electricity and heat as long as fuel is supplied. Fuel cell
types are generally differentiated by their electrolytes:
polymer electric membrane (I'FMFC), phosphoric acid
(PAFC), alkaline (AFC), molten carbonate (MCFC), solid
oxide (SC)FC) and other experimental types.

FUEL FLEXIBILITY
Fuel cells can promote energy diversity and a transition
to renewable energy sources. Hydrogen, the most
abundant element on earth, can be used directly, or a
fuel cell system that includes a 'fuel reformer" can
utilise the hydrogen from any hydrocarbon I'uel: natural
gas, ethanol, metbanol and even gasoline. I lydrogen can
also be produced using wind or solar power, or it can
be extracted from 'novel' feedstocks such as landfill gas
or anaerobic digester gas from wastewater treatment
plants (Figure 1 ).

F i l l CELLS FIR TRANSPIITATION APPLICATION!
Fuel cells are quickly being recognised as a way to help ensure
and increase the mobility ofthe worlds people, while allowing
a transition from depletable natural resources.

In the United States, the number of annual Vehicle
Miles Travelled increased by IO'V (or the period
1988-1998. to a staggering 2.6 trillion miles| 1 |. During
that period, the average Kiel economy of vehicle fleets
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stagnated, primarily because of the increase in purchases
of light trucks and Sport Utility Vehicles, which have lower
average luel efficiency than passenger cars. Since 1970,
the global fleet has been expanding at the rate of 16 million
vehicles per year[2].

With the increasing number of vehicles purchased and
the rise in annual miles travelled, global demand for oil
is expected to increase dramatically in coming years.
According to the Worklwatch Institute's State of the World
.1998, if car ownership and oil consumption pec person
in China were to reach US levels, 'the country would need
80 million barrels of oil per day. In 1996, the world
produced 64 million barrels per day.'IAI

The US Geological Survey estimates that, taking into
account probable future oil discoveries, the number of bands
of oil remaining to be produced worldwide would sustain
the current rate of consumption (199.5) between 63 to 95
years|4|. With projected increases in demand for oil,
advanced technologies such as fuel cells are absolutely cmcial
to slowing oil use in the transportation sector.

Efficiency trf'ffieTose'"" " •' •''' .•• .............
The average automobile internal combustion engine (ICE)
is about 15-20% efficient at utilising the energy content
of a fuel, and the best diesel engine available has an overall
efficiency in use of about 24%5. The most recent fuel
cell system, built by Ballard Power Systems and used in
DaimlcrChryslcr's NECAR 4 fuel cell vehicle, has an
efficiency of 37%, and the automaker expects to get more
than 40% efficiency from future fuel cell engines | 51.
•Gains in efficiency mean that less fuel is used logo the
same distance. Because fuel 'reformers will be able to process
a variety of fuels for use in fuel cells, the efficiency gains
and fuel flexibility will mean less dependency on declining
supplies of easily-accessible oil.

Decreased emissions of pollution
Even though there has been progress in reducing pollu-
tion emitted by newer vehicles, those gains are offset by
the increased amount of driving and the rising number
of vehicles on the roads. There arc days when vehicles
arc banned from the downtown areas ol Rome, Paris,
Athens and Mexico City, due to high pollution, In

many major cities, scooters with two-stroke engines are
also a significant contributor to smog.

The increased efficiency of fuel cell technology, as well
us its ability to use cleaner fuels like natural gas in addition
to renewable lucls, means less pollution per mile
travelled. Using fuel cells in locomotives, buses or
heavy-duty trucks means air conditioning/heating units
can be powered without having to idle the diesel
engines. And imagine the air quality in downtown
Shanghai or Rome if all the scooters had clean fuel cells.

Enhanced mobility for people in both developed and
developing nations
Clean, efficient Fuel cell-powered transportation, able
to run on a variety of fuels, would be a boon to devel-
oping nations concerned about limiting their increases
of greenhouse gas emissions. Fuel cell vehicles would
allow countries to enhance mass transit by increasing
bus llccts using cleaner engines and transitioning from
more polluting technologies. Perhaps zero-emission
vehicles would even be allowed in restricted downtown
areas on high pollution days. And fuel cell locomotives
would be able to operate underground in urban areas.

STATIC IF DEVELOPMENT

Light-duty vehicles
Every major car coinpanv in the world is evaluating the
use of fuel cells in passenger vehicles, and almost all of
(hem arc testing fuel cell concept cars on the road.
DaimlerChrysler, Ford, General Motors and Toyota all
say they will have commercially available fuel cell
vehicles for some markets by 2004-2007 (Figure 2).

Current fuel cell concept cars and sport utility
vehicles (SUVs) are being demonstrated running on
hydrogen or methanol, and advances have recently
been made in the reforming ol gasoline for use in fuel
cells. Fuel cell stack size has decreased dramatically in
the past live years: Ballard Power Systems and International
Fuel Cells have built and demonstrated fuel cell engines
that lit under the hood of a standard size family sedan.
General Motors expects its fuel cell Precept will achieve
108 miles per gallon gasoline equivalent.

For fuel cell vehicles to be commercially competitive
with traditional engine technologies, slack size and
cost must still be brought down. Additionally, issues of
infrastructure must be addressed. While reformers are
being developed to allow fuel cells to be used with the
existing fuelling infrastructure, research and develop-
ment must also locus on facilitating the distribution of
cleaner alternative transportation fuels.

international workshops have been held to discuss
the feasibility of fuel cell powered scooters. Companies
in Taiwan are developing demonstration models.
Manhattan Seientilics is demonstrating a T lydrocyele",
a bicycle that operates on a hydrogen-fed fuel cell and
has a range of 70 to 100 kilometres.

Heavy-duty vehicles and locomotives
Fuel cell transit bus demonstrations are ongoing in
the United States, Canada and Germany. Running on fuels
such as natural gas, hydrogen and nielhanol, these
buses arc much cleaner than even the most advanced
diesels. For example, tests performed on Georgetown
University's second generation fuel cell bus featuring
a fuel cell built by International Fuel Cells and limning
on methanol showed zero emissions of particulate matter
and hydrocarbons, and near-zero emissions of carbon
monoxide and nitrous oxides. The levels were far below
the .1998 standard emission levels for buses.
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DtiirnlerChryslei' has said it plans to make as many as
30 fuel cell transit buses commercially available by
2003, with delivery starting by late 2002. The automaker
has been demonstrating a NEBUS fuel cell bus since 1997,
As with other fuel cell vehicles, the cost of the fuel cell
buses needs to come down in order to be competitive with
standard diesel buses. Infrastructure issues are not such
a concern, since buses are refuelled at a central location.

Freighlliner is demonstrating a Class 8 heavy-duty truck
with a hydrogen-fed 1.4kW PEM fuel cell auxiliary
power unit developed by XCELLSIS. The fuel cell will
allow the truck driver to run air conditioning, a televi-
sion, or other appliances without having to idle the engine
or drain the battery.

International workshops have determined that fuel
cells could feasibly be used in locomotives, and there is
interest on the part of locomotive manufacturers and
railroads. Funding and research efforts are expected to
increase in coming years.

• S p e c i a l i t y v e h i c l e s .••' .••••••"'
|ust as important as oivroad emissions' are off-road and
speciality vehicles. These vehicles accounted for nearly
one-third d' the carbon monoxide emissions from the trans-
portation sector in 1998( 6 j . While there arc no fuel cell
speciality vehicles being sold commercially, there arc fuel
cell powered boom lifts, forklifts, golf carts and utility
vehicles being demonstrated around the world (Figure 3).
BMW has said it will develop hydrogen fuelled fuel
cell forklift trucks, deploying about 2000 in the company's
own facilities prior to marketing them to other users.

. Marine applications •
Fuel cells are being developed for a •Variety of marine uses,
from small recreational boats to shipboard power for naval
vessels and submarines. High temperature fuel cells that
can use hydrocarbon fuels directly without separate
reformers arc being developed for the larger applications.
Currently, fuel cells arc being demonstrated on small
passenger boats, such as the 'Hydra,' a 22-passcnger boat
developed by Etaing GmbH of Germany, which features
a 5kW alkaline fuel cell built by ZeTek Power.

Siemens has built and tested a fuel cell that is to be
used in all of the German Navy's future 212-class
submarines , due to be commissioned beginning in
2003. The features that attracted the Navy to the fuel
cell were its low noise signature, high efficiency, low mainte-
nance, and the exhaust of only water vapour.

. . tONGLDSIBNS""""" . ' ; . \ / / : : : "" ' ••••
Mobility is an essential part o fadcvc lop ing economy.
People need to be able to travel reliably to work sites,
schools and hospitals, be it on efficient public transportation
systems or in their own vehicles. Goods and seiviees need
a way of getting from count ry to country, from one city
to another, or from cities to rural communities. The
efficiency, reliability and environmental benefits of fuel
cells make it a key technology for ensuring mobility in
both developed and developing nations, without putting
further strain on the environment or its natural resources.
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Innovative Solutions for Public
Transport/ Curitiba, Brazil

LARS FRIBERG,.Uppsala University, Sweden

ABSTRACT

urltitta, capital oftfte Brazilian state Parana
400 km south east of San Paulo, has oven the last
3D years developed a non subsidised, private

owned, public transport system. Today it stands as a

planning wrtto several innovative solutions has provided

to public instead ol private transport It has BieMgliest
user rates of all Brazilian state capitals, 75% ol all
weekday commuters. All this during an unprecedented

f i i i i i i c i i i i . - . •. •........-•••
During the last fifty years Brazil has, as many countries in
the South, witnessed a rapid urbanisation. People leave the
countryside and the shrinking agrarian sector for the
seducing city lights in hope for a better life, but unlike the
urbanisation process of Europe at the turn of the last century
there are no longer any factory floors to accommodate the
growing labour force. The influx of people from the
country-side combined with a growing population created
city growth numbers around five per cent annually.

The last, years burdensome financial situation of
the Brazilian economy and the crippling effect of wide-
spread corruption put the bureaucracies of all levels of
state under increasingly high pressure to accommodate
the basic services expected from the public, including
a functioning public transport system. Curitiba is, in this
aspect, no exception: since the 1940s when the popula-
tion was around 140 000, it lias increased ten-fold
and the city proper now has a population oi 1.6 million
citizens with a metropolitan population depending on
the services of the state capital reaching 2.3 million.

The key features of Curiliba's transportation system
began to evolve in a process in the late 1960s. City planners
decided to address the increasing growth by devel-
oping a master plan for the city. This master plan,
designed by several Brazilian architect linns in cooper-
ation with city planners, had five key principles:

• changing the radial urban •growth trend to a linear
one by integrated land use, road network and trans-
port strategy:

Finnic I
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• decongest the city cenire and preserve its historical
building? and neighbourhoods with legislation and
economic incentives;

« demographic control and management;

• economic support to urban development; and

• infrastructure improvement.

These principles established in the master plan have
guided the city growl h for more than 30 years now and
the plan, by now revised a number of times, still has these
principles at its core.

The planners recognised that the transportation
systems can serve as the backbone for the development

TABLE 1 . CAPACITY OF BUS oPtKAiiONS IN CURITIBA

Capacity (passenger/Hay)

•Conventional b,us on average street •! , ' ; • , .' 1,000' •
. ; $80 p a s s e n g e r s ) ' , : " ..• " : . • ' • ' ' , '••'

Conventional bus qn bus way •. ' 1,80(3
(150 passengers)1- ' . • _" • • . .

D0uble (Articulated) bus on bus way '. : , 2,500
( I S O p a s s e n g e r s ) ••'.. • ' , . ' „ • • : ; ,

Direct route with boarding tubes ,. •' ' .. ' 3,200 i r v

: ( 1 1 0 p a s s e n g e r s ) . . . . ' ' • ' . ' • ' • , •'•• !i ,•'••':

Biartic.Lilated bus ori bus way with boarding1 tubes .: ,4,000
: ;{270,passengers) '• ', ' .'• • „ .: •. •

Note: These figures are gt simplification of operationaldata, taking info account the capacity of
'<•': •: the vehicle's and their respective commercial running lime; ' • '

and growth of the city in the future. Unlike many other
Latin American cities at the time, the city planners of
Curitiba did not embark on brutal reconstructions of its
downtown area or large scale highway constructions, which
has a tendency to give only temporary relief from the
problems of congestion as can be seen in the United States.

r.vcn if the city today has the second highest car per
capita ratio in Brazil, the city gives priority to its
public transport instead of individual vehicles. Curitiba
decided to use buses as its primary means of public trans-
port, not only because it was the choice of transport in
the past: it was also the most cost effective means of
transport. According to calculations done by Institute
dc Pesquisa c Planejamcnto Urbano de Curitiba
(IPPUO, the institution responsible for planning the
implementation of Curitiba"s master plan, the biartic-
ulated bus system as it is developed in Curitiba costs
3 million USD/km to construct compared with 8-12
million for a tram system and around 50-100 million
USD/km for a Subway.

The backbone in the combined land use, road and
transport system are the structural axes and the road
hierarchy. In 1974 the most significant changes in the
transportation system were taken with the creation of
the road hierarchy and land control system, in coordi-
nation with the master plan the planning department began
to construct the first two out of live arterial structural
roads that would eventually form the structural'growth
corridors and dictate the growth pattern in the city.

These structural corridors are composed of a triple
road system with the central road having two restricted
lanes dedicated to express buses. Parallel to the express
bus lanes were two local roads running in opposite direc-
tions. They allowed local traffic to pass through the city.

In 1982, all five structural corridors were completed
with inter-district and feeder lines. In accordance with these
structural roads, zoning laws were set in place to struc-
ture the growth of the city. Large buildings holding a high
density of people were permitted to be built along these
corridors, but as one moved away from these central corri-
dors the admissible densities declined from urban
apartment buildings (o residential neighbourhoods.

The 60 km of bus way along these axes are 'fed' by
300 km of feeder routes which concentrate passenger
demand on strategically placed terminals. On these
terminals, but only here, the passenger can change
between different lines on the same fare with extending
public transport access to 90% of the city area. These
terminals arc linked in turn by 18 "5 km of circular inter
district routes (Interbarrios). This network is supported
by 250 km of 'direct' bus routes (l.igeirinhos) that
stop only at special 'tube' stations.

The average operating speed of the buses is:

biarticulated 20 km/h

direct 30 km/h

conventional 18 km/h

compared with the average speed of the MTA Subway
system of New York of 32 km/h and other Brazilian cities
with conventional bus system where the actual speed can
go below 10 km/h due to traffic congestion during
peak hours.

The tube stations were constructed to speed up the
system. Passengers now enter from the tube station at
an even level to the bus floor and the passengers pay their
lares by tokens or in cash to an attendant, at a turnstile
when entering the tube station. Boarding times are thus
reduced, approaching those of subway passengers, and
the short waiting times arc in a relatively sheltered and
safe environment. The tube stations are structures made
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of steel iiiid glass that are 10 m long and 3 ni in diameter
and Ihcv are equipped with side ele\ralors to allow
aeeess lor the physically handicapped and old.

'Hie latest improvement to the system is the biartic
ulated buses thai were specially designed lor the Curitiba
system in cooperation with Volvo do Brazil. These
huge buses operate in the special lanes and have a
capacity of 270 passengers. Due to the system design with
special lanes, pre-paid passenger boarding and the
priority the buses receive in road hierarchy, the bus system
can operate with a much higher capacity than traditional
citv bus systems.

ECBNIMY JtltJ MANAGEMENT
The Curitiba Integrated Transport Network is managed
by URBS. Urbaiii::ao tie Curiiiba, a state-owned company
created in 1963. They monitor and coordinate the
system, the private companies that operate the bus
lines, and maintain the infrastructure of the system. The
buses are owned and run by 16 private companies
who receive licences lor specific lines and who are
paid not per passenger but per km. URBS monitor
both the mileage and the number of passengers, adapting
.the number of bus lines and frequency according to
demand. The system is completely financed b\ the bus
lares without any public subsidies. The fare is based on
calculations done by URBS and it covers the profit
percentage for the bus companies, personnel costs,

.maintenance and depreciation of (he bus fleet. To avoid
an inflated fare price, a law established in 1990 states
that revenues from the transportation system can only
be used to pay for the system itself. According to
another municipal law, the buses must not be older than
ten years, resulting in a fresh bus fleet, with an average
age around five years. Due to this fact, combined with
(he regulated regular maintenance, the buses are in
good condition which helps to keep the cxhausl pollu-
tion levels clown. Experiments are conducted at URBS
with different diesel additives like soy oil and ethanol
to bring down pollution levels further.

Curitiba's use of the public transport system is the
highest of all Brazilian state capitals with 75 per cent of
commuters using the system on weekdays. As a result,
the city's fuel consumption is 30 per cent lower than in
eight comparable Brazilian cities.

-INT EGBiif EB 'f RANSPiiiitAf I01H "NE'f WB'ftR'' ••-
To accommodate the growing population over the past
30 years, the mass transportation system has grown to
utilise varying types of bus services that eater to the needs
ol passengers within the metropolitan areas and
surrounding municipalities. The Integrated Transportation
Network that has evolved between Curitiba proper
and its surrounding metropolitan area, now operating
with 1902 buses, is designed to allow the passenger to
make travel bookings to a certain destination without
paying more than one passage. The Curitiba Integrated
Transportation Network today covers about 900km of
routes in eight neighbouring cities. On an average day
1,9 million passengers use the system, with an 89%
approval rate according to a survey done by URBS.

liven if the system today shows some signs of fatigue with
crowded buses during peak hours, it. is still a good model
lor many oilier cities to consider. The long-term urban
strategy and the political will to implement it has demon-
strated positive results, not only in the field of public transport
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but in the overall integrated strategies of the city.
Curitiba was for example the pioneer in Brazil when

it created its pedestrian network in the centre of the city
in 1971. There are also several garbage recycling and
collecting schemes, bicycle paths, and lots of green
areas and parks giving the city not only recreational areas
and beautiful landscapes but also important, flooding control
and protection lor biotopes and freshwater sources. The
city has also developed methods and strategies lor the
preservation of historical neighbourhoods, saving its cultur-
ally important parts from land speculation. There is also
an incentive mechanism for developers to use part of their
plots lor green areas, giving them the opportunity to build
higher than the land use legislation would otherwise allow.
An example of the integration of the transportation with
the rest of the cily management are the so called 'citizen
streets'. At some bus terminals in the suburbs, city
hall has built satellite offices lor the different branches
of administration to facilitate the contact with the people.

The development has most of the time been driven
by the staff of different municipal institutions without
strong public participation in the planning stages. The
lack of participation from the public might not be so Strange
as the process started in the 60s and 70s when Brazil
was still under authoritarian rule that believed in the bliss
of technocrat expertise, but as the system continues 1o
evolve a greater involvement from the public might be
necessary to continue the strong support.

What is then the main reason for such a widespread
use and popularity of the system?

Studies have shown that 28% of the car-owning popula-
tion regularly use the system.

It seems (hat the explanation is connected to practical
reasons. The buses are fast, the network of lines covers
the city veiy well and it's a lot cheaper to go by bus than
by car. Compared with some other cities in Brazil, it's
a wonder of efficiency and speed.

Fact still remains that nearly 700 000 ears are used
in I he cily almost every day. The figure is rising along
with the economic growth of the city and cars still
hold a strong symbolic value as attributes of prosperity.
If unregulated, the cars of Curiliba will once again
start to create traffic congestion and deteriorated air quality
in the city.

With simple innovative solutions the city planners have
been able to create a system that is an economically self
supported mix between private companies under public
control serving the many thousand citizens of Curitiba
and its suburbs with effective, reasonably cheap trans-
portation in their daily lives.
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Life in Times of The Traffic Jam
Why Smart Cities are
De -Maoris ing
DEIKE PETERS, ITDI] Naa York, USA

ABSTRACT

he spectacle repeats itself in thousands of cities
across the globe every morning: a slow-moving
avalanche of tin and steel boxes of many shapes

and forms is moving towards the centre of the agglom-
eration, trapping millions of people in a noisy, polluted
environment that is endangering them and the flora and
fauna around them (or rattier: of whatever may be left
of It.) All too often, it's a 24-hour phenomenon, and
does not even confine itself to a clear neriphery-to-centre
pattern: streets remain littered with motor vehicles at
all hours of the day. We've all heard the corresponding
statistics: In Bangkok, economic losses due to traffic jams
amount to 3.5 percent of the national GDP every day.
Breathing the air in Mexico City is equivalent to smoking
two packs of cigarettes a day. The World Bank confirms
that half a million people die every year in road
accidents, most of them vulnerable road users.1 In
short: traffic is costly, traffic is deadly.

Traffic congestion is not a new phenomenon, of course.
It was a problem in ancient China, antique Rome,
medieval London and Renaissance Florence as much as
it is in present-day Cairo, Sao Paulo. Teheran, Manila,
Mexico City or Los Angeles. What is new, however, is
that our irrational way of getting ourselves from our
sleeping to our working habitats is not only detri-
mental to our own mental and physical well-being,
but is also permanently affecting the global environment.
One particular problem of modern day mobility, apart
from the different order of magnitude and speed at which
we are transporting goods and people, is the exhaust pipe.
Transport is responsible for about 50% of global oil
consumption, and for up to 90% of carbon monoxide,
nitrogen oxide and hydrocarbon levels in heavily
trafficked urban areas. There are only two ways to
halt the depletion of non-renewable natural energy
resources and to cut down emissions; driving less
and/or producing more energy efficient vehicles.

Technical problems as well as cost considerations make
the latter alternative a limited option, forcing all of us
to seriously re-consider our transport energy consump-
tion patterns. Agenda 21 contains several useful
transport policy suggestions, but no special chapter on
transport. This seems to be one of the more urgent shorf-

Ihc global traffic nighimaic:

:••:; cji-nhnches of fin

1. You can find this statistic, along with many oilier interesting World Bank transport policy statements, in: 'Sustainable Transport:
Priorities for Policy Reform/ published by ihe World Bank in 1996.
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comings of the Agenda document that could be remedied
at its upcoming review. 'Transport will be a major topic
for the CSD Dialogue sessions in 2001.

But above and beyond producing global policy
documents and solemn declarations, what exactly are
we to do? "Gel fid ol ears and trucks and stop building
roads.' scream the radical environmentalists, 'Develop
lower-emission vehicles and expand road capacity!'
yells the industry lobby. In fact, what one might call the
emerging new 'sustainable mobility consensus" takes
elements from both sides. Kven industry experts increas-
ingly admit that efficient and attractive alternatives to
individual motorised transport must be the priority
issue. Hnd-of pipe solutions do not present an easy
way out. not only because they are usually too costly lor
poorer countries to implement. Kven zero emission
cars still require lots of energy to produce and operate.
And even if the whole world suddenly switched lo
non-polluting, small vehicles, roads and parking spaces
would continue to take up valuable urban space and still
sever natural habitats and urban communities. And if
the current. Sports Utility Vehicle (SUV) craze in the US
and Kurope is any indication, then upwardly mobile, higher
income folks will always opt for the bigger, more
polluting vehicles as long as their real function is that
ol a social status symbol.

Hl'lbrts to constrain citizens' automobilistic habits arc
always highly sensitive, and often tantamount to polit-
ical suicide. The authoritarian city-state of Singapore is
perhaps ihc most noiable exception, boasting high
luxury taxes on cars, strict area licensing and a sophis-
ticated electronic road-pricing scheme. Yet even in
places where recourse to such drastic measures is not
a political option, there are lots of things cities can do.
Well-designed strategies combining disincentives to
car use with a variety of non-motorised and mass
transit solutions and long-term land-use planning will
benelit any city, thus creating a healthier, cleaner and more
efficient environment for all its inhabitants.

Not all cities are the same, ol course, and there are
no uniform answers. Also. Lagos does not have the same

economic and technical resources at its disposal as
Stockholm, But regardless of how rich, how poor, how
hot, how rainy, how socially diverse or segregated a city
is, putting thought and money into better transit and non-
motorised infrastructures will always help ease the
onslaught ol motorisation. What is needed is not so much
a technical as a mental revolution in the minds of
planners, politicians and prominent thinkers, both in the
North and the South. I .uckily for the rapidly developing
cities in the south, this also means that solutions do not
have to be as costly and as dependent on high-tech Western
imports as they arc often made oui lo be.

So our pessimistic snapshot of the global morning
rush hour does not have to be a chronicle of a death
foretold. What seems like the beginning of an inevitable
stoiy with a tragic outcome could just as well have a happier
ending. But it is really more a question of imagination,
creativity and inventiveness than of high-tech gadgets
and fancy engineering. All of us, and especially trans-
port experts, urban planners, developers, politicians and
civil servants need lo abandon the mistaken notion
that modernisation is equal to motorisation, and that
moving up in the world is equal lo moving around in a
bigger vehicle. Upon closer inspection, these notions indeed
reveal themselves as urban myths. It is irae that globally,
motorisalion growth rates (end to be closely associated
with economic growth. If is also (cue (haf fransporl infra-
structures, including roads, are a fundamental requirement
for economic development, providing access to jobs,
markets, goods, services and natural resources. But
especially in dense urban environments, cars have long
become a handicap rather than a solution. That's why
young professionals in Amsterdam or Copenhagen use
bicycles more often than cars. That's why Wall Street
stockbrokers take the subway or the express bus to work.
And remember that Tony Blair works mostly at home
at No. 10 Downing Street, avoiding London's rush hour
altogether. A quick glance at some of the most successful
cities around the globe shows that mosl of them at some
point radically changed their attitudes towards trans-
portation and mobility. In the 21 st century, smart cities
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exchange their policies ul' accommodating ever growing
.numbers of wire for innovative strategies that curb car use,

strengthen public transport, and encourage people to
walk or bike.

In Western Europe, Dutch cities like Amsterdam,
Utrecht or Croningen are most frequently cited as
positive examples for successful transport and land-use
planning. In 1992, the Dutch Bicycle Master Plan made
cycling an integral part of the national traffic system. In
urban areas, up to a third of all trips are by bicycle. Traffic
calming and pedestrian zones are ubiquitous throughout
the country. In addition, a centralised and highly
integrated public transport system provides a compet-
itive alternative to car use, particularly in urban areas.
This is further complemented by a national physical
planning policy advocating 'Compact Cities' and
'Location Policies' that reduce the need to travel. Few

• •other countries have gone as far as the Netherlands in
limiting car dependency, but the world is increasingly
taking note of the Dutch transport model.

In Central Eastern Europe, by contrast, motorisa-
tion rates have skyrocketed in the last decade, with car
ownership rates in Warsaw,'Prague and Budapest now
exceeding the European Union average. Yet people arc
paying a high price for their newly won autoniobility. The
tram and trolley systems in the region used to be among
the most affordable, most extensive and most user-
friendly public transit options in the world. Now
excessive car use is exacerbating the financial crises of
the already struggling transit companies, most of whom
are under-funded, mismanaged or both, it is a bitter irony
that just as clever Western European and North American
cities arc rediscovering light rail as a major solution to
urban transport problems (now wishing they had never
abandoned their trams systems in the first place) Central
European cities repeat their old mistakes: millions are
spent on costly metro prestige projects while valuable
dedicated surface tram tracks suffer neglect. 1 kindreds
of miles of precious exclusive-way transit lanes were already
abandoned and the space handed over to cars. With its
clever Fast Tram idea a concept that included a very
cost-effective upgrading of existing tram track infra-
structures the Polish city of Krakow could have been

a notable exception. Unfortunately, unfavourable polit-
ical changes at the municipal level have recently put the
innovative project in jeopardy.

Automobile dependency continues to be the most extreme
in North America and Australia. Yet even Los Angeles,
this epitome of a wasteful, low-density, sprawling, auto-
dependent metropolis, recently completed several new light
rail and metro lines. Marred by construction disaster, connip-
tion scandals and planning mistakes, the actual systems
put in place leave much to be desired, but their existence
proves that even a culture as car-loving as Southern

F i r , . ' , , - . ; '•
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California is finally coming to terms with the fact that you
simply cannot build your way out of (lie traffic collapse.

If is now empirically proven that new road capacity
attracts new traffic.2 In practice, this means that new
freeways are clogged the minute they are opened to the
public. This is why even die-hard California motorists
are willing to let go of their steering wheels in exchange
lor an early-morning and late afternoon lap-top session
on the commuter train. This way, if they manage their
time well, they can even leave the office an hour earlier
than before. In addition to developing new mass transit
systems, many US cities are now actively encouraging
bicycle use.' So the freedom of NOT owning a car and
instead making a positive statement for health and environ-
ment is increasingly becoming an option even in the US.

Bus transport is still the predominant mode of trans-
port in South and Central American cities, although they,
too, have experienced strong growth in individual
niotorisation. To take but one example, almost three
quarters of the population in Bogota, Colombia use buses,

while less than one fifth use private ears. To ease
congestion and air pollution, the Bogota city government
is presently pursuing several very innovative transport
projects, including the implementation of a bicycle
master plan and an adaptation of the famous Curitiba,
Brazil, express bus scheme. Called the TransMilenio, the
latter project, which requires an investment of $117 million
in its first phase, will build over 40 kilometres of new
high-capacity bus lanes on which a new licet of 470 buses
will be able to transport as many as 660 000 passengers
per day.4 A new bicycle masterplan is to further diver-
sify the transport options of the Bogotefios. Other
Latin American cities are considering similar schemes.
Quito, Ecuador, already put its own electric trolley
bus system into operation, complete with prc-boarding
electronic ticket collection and automatic loading ramps
that greatly reduced travel time. The initial investment
lor the initial 11 kilometers was a modest $57 million.3

The Brazilian megac.il.ies of Sao Paulo and Rio de
• •Janeiro,.'apart from developing their bus and metro

2. Of course, there are both supporters and dissenters of this view. For the particular case1 of California, one of the most important recent

studies of 'induced' traffic is Mark Hanson's and Yuanlin HuatigV'Road Supply avid Traffic in California Urban Areas,' published in

/Transportation Reseurch,vc>l.3\A, No. 5, 1997, pp. 20.5-18i Probably the •most authoritative study on the subject internationally is a

1994 UK government-sponsored study by the British Standing Advisory Committee on Trunk Road Assessment (SACTRA). 'The name

of the study is 'Trunk Roads and the Generation of Traffic,' published in London by HMSO (Her Majesty's Stationery Office). SAC-

TRA criticised that the economic benefits of road schemes were overestimated since they failed to fake into account new costs derived

from induced traffic. And according to SACTRA, new roads most often induced additional traffic where network were operating close

to capacity, .where people quickly respond to reduced travel times and where trips were suppressed by congestion. For an easily accessi-

ble online resource, see the report 'Generated Traffic; Implications for Transport Planning" on the Victoria Transport Policy Institute

Website (www,vtpLofg). According to their director Todd l.itman, the article 'summarizes a number of studies that show that under

congested conditions, a major portion of additional road capacity is filled with additional vehicle traffic that would not otherwise occur,

and that this can exacerbate other transportation problems, including downstream congestion, crashes, pollution and automobile depen-

••••' d e n c y . " . . . . .• • , . . . • • • 1 1 ; . . • • . • • ' . • • • ,

5. Many US cities have made their bicycle maslerplans and •policies available On the web. For example, see www.city'toronto.on.ca,

www.gvcc;bc.ca (for Victoria, RC), www.ciiy.pilisburgh:pa.us, www.landofskyorg/bikeped/bpplan.pdf (for Ashville, NO,

www,cntct'act,com/-cbf/index,hlm (for the Chicago Bikeland Federation).

4. For more information On the TransMilenio try: Oscar Fdmundo Diaz,'Counsel in international Matters. City Hall, •Bogota,

•COLOMBIA,. Tels: (571)".152-1611, Fax: (571) 352-1618, Home Page: http://www.alealdiabogota.gov.co. E-mail:

t:oiisnacioi!(»)i!1terred.net..co, tlia/oeC^latino.net.eei. . . . . . . . . .

5. For more informal'ion see Cesar Arias' and I .loyd Wright's article 'Quito takes the High Road' in Sustainable Transport •'magazine, No'

10, Fall 1999, published in New York by ITDP (www.il DP.org) or try: Ing. Cesar Arias, Unidad de Plaificatcion y Gestion de Transporlc,

Quito Melropolkano, PC) Box 1717484, Quito, Fcuador, Fax593 2 4324)43, email Fraarias@uio.satnct.net.
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systems, have also recently developed bicycle •infra-
structures. Lima, Peru, has had a special Pilot: Program
for Non-Motorized Transport since the early 1990s. Given
existing dangerous traffic conditions, widespread cycling
only stands a chance if protective infrastructures arc built.
Once these are in place, ridership can grow quickly.

In Asian cities, the extremely high population densi-
lies ensure traffic standstills at much lower levels of
molorisation than in other parts of the world. Bicycles
and cycle rickshaws are still vciy prominent. Unfortunately
many cities now increasingly ban them from key sections
of the urban road network, thus creating considerable
access problems for the lover-ineornc citizens depen-
dent on non-motorised modes. Stemming good common
sense against this troubling common tide, the Southern
Indian city of Pune decided to instead provide separated
paths for pedestrians and bicyclists alongside major arterials
and at dangerous crossings. Simple adaptations or
additions to existing lanes created over 40 miles of
cycle track thai presented substantial time savings and
safety improvements to all network users.1' Meanwhile,
dibits are currently underway in Delhi to modernize the
traditional Indian cycle rickshaw. Targeted design
improvements will make it more efficient to ride without
substantially increasing1 its cost.''

It is important to remember that, dependence on
particular modes of transport often has a strong gender
dimension as well. One third of all women in Dhakka,
Bangladesh, arc dependent on rickshaw taxis, for
example. Their dependence is exacerbated by the cultural
practice of purdah requiring the social segregation of men
and women in public. This makes it highly unacceptable
for women to use crowded public transport. Dhakka has
done some experimentation with women-only bus
services, but at present this is not a workable alternative
to rickshaws for most women.

Similar to South Asia, memorisation in Africa has most
prominently manifested itself in a two-wheeled form.
Motorcycles are obviously much more affordable than
cars, and also more flexible in crowded traffic. Nevertheless,
the vast majority of Africans do not have access to any
form of motorised transport, be it cars or motorcycles.
Low-income people typically walk for many miles every
day because they cannot even afford public transport fares.
In this difficult context, access to a bicycle can truly trans-
form people's lives, saving valuable time and transit
costs. Unfortunately, bicycles arc strongly stigmatised as
'poor man's vehicles' in much of Africa, especially in cities.
This strong image and gender bias against this most energy
efficient of all transport modes discourages many poten-
tial cyclists. Nevertheless recent success stories about NCO
projects putting women on bikes in Mozambique, South
Africa and Tunisia show that these biases can be
overcome if approached in an appropriate, culturally
conscious way.8

Although often • favoured by high-level decision
makers, technological fixes will not get: us out of the global
transport mess. A general moratorium on cars and
road building is of course an equally unsatisfying
solution, if only because the vast majority of the world's

population docs not have access to cars, and often not
even to other motorised vehicles. Dimensions of access,
poverty and sustainable development have always been
intricately linked. Curitiba-style buses, Fast Trams, and
bikeways are but a few ways to untie the Gordian knot
of sustainable mobility. But it is certainly ironic that even
in the hypcrmodcrn cities of the 21st century, simple pedal
power typically remains among your fastest transport
options. Incidentally, biking is also affordable, improves
your health, keeps your air clean, and your community
intact. So cycles are the best: zero1 emission vehicles to
take you towards global sustainability.

'<*
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6. For more information on the Pune project, consult Tony Hathway's article in Sustainable Transport magazine, No. 4, Winter 1995

(see above footnote for publishing info).

7. f o r details on the Delhi project, sec Walter Hook's article 'The Cycle Rickshaw can Save the Taj Mahal; the Taj Mahal can save

the Cycle Rickshaw,' in Sustainable Transport magazine, No. 7, Winter 1997 (see above for publishing info) .or contact ITDP.
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site); for Mozambique, contact Amelia Zambeze al the Muzamhican Association of Rural Women (AMRU) - no contact info
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SAS respects the environment
Our customers attach more and more importance to environmental aspects when choosing
their airline. SAS is committed to an environmental program in which the emphasis is on ;
continuous improvements.

Emissionsfrom ourfleetrepresent SAS' greatestenvironmental impact/This is why SAS •'.'.•
puts major efforts into choosing the best available environmental technology in relation to
fleet renewal. SAS is purchasing new Boeing 737, Airbus 340/330/321 and deHavilland
Q400 aircraft in which environmental criteria are of great importance. SAS'environmental
efficiency index has shown a considerable improvement in recentyears;

Please be our guest and read more about our environmental work in the latest edition of Our
Environmental Report 1999, verified by international environmental auditors. It is available
on the Internet at www.scandinavian.net or you can obtain a copy by contacting us via tel.
+47 64 81 80 25, fax+47 64 81 83 70 or e-mail niels_eirik.nertun@sas.no. :

It's Scandinavian SAS

A STAR ALLIANCE MEMBER



From Vision to Reality: The

HORST MlNTE & MICHAEL MESTERHABM, Volkswagen, Germany

ABSTRACT

he marftet as well as press and environmental

organisations have paid significant attention to the

lupo: In Germany sales finures for tne 31 cars have

exceeded Vowswagens expectations. Almost every ninth

car oltne Lupo range is a Hiree-Btre-car'. Moreover the

(toman Association for Irosportandte

an environmentally committed NGO, evaluated the peptop-

mance of the Lupo 3LTDI. This organisation compares the

enuinonmental perforniance ol a l production models aval-

able on the German market every year, awarding points

for ttie environmental and health Impact of vehicle

enissions. The UipoSL I B is top of the current 20fffl-Cars

andtteavironmenrtable.asitwasin 1999. '' :1: ;•:
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The visions ol' sustainable development and sustainable
mobility have increasingly developed into an important
global challenge for international auto-manufacturers.
,As a global player the Volkswagen .Group accepts its
responsibility to achieve this vision. The Volkswagen
Croup's chief executive officer, Or Ferdinand Piech, has
summed up the situation as follows: 'As a company, we
are responsible for the capital which shareholders have
invested in us. As an automobile manufacturer we are
responsible for protecting the environment on behalf of
humankind. We must therefore strive for a world in which
economic and social perspectives, but also ecological ones,
apply.' This imposes the following commitments on
Volkswagen: ensuring job security for up to 300 000
employees on four continents, competing successfully
with popular products and achieving a good return on
investment, developing vehicles which are so efficient
that (heir manufacture, use and eventual disposal cause
only a minimum of impact to the environment.

Volkswagen believes that sustainable mobility will
require several contributions from the auto-industry.
Although it is necessary to develop alternative drive systems
that will help to conserve fossil fuel resources and
emit no pollutants, it is obvious that the contributions
of these drive systems will merely be a long or medium-
term target. One of these systems with a high potential
ol contribution to environmental protection is the fuel
cell on which probably all auto-manufacturers have research

activities. However, the rising energy consumption
worldwide demands a faster approach in order to limit
or reduce the increasing emission ol carbon dioxide.

The VW Lupo 3 I. TDI, the world's first serial
production-made car capable ui' consuming only three
litres u\ fuel per hundred kilometres, stands for the
Volkswagen Group's determination to make a direct contri-
bution towards sustainable mobility. The launch of the
'three litre cur'1 in summer 1999 has been a major
step in fulfilling Volkswagen's voluntary commitment
to reduce the volume of CO, emissions, it also contributes
towards the German automobile industry's joint volun-
tary undertaking to reduce the average fuel consumption
of new cars by 25 percent between 1990 and 2005. The
'three-litre car' has been regularly called for by politi-
cians and other groups with an interest in the environment
on the assumption that the launch of such a vehicle would
be an essential element in environmental protection.

This car is also a symbol for the company's continuous
development, since it has been created on the basis of the
kind of innovation which will itself help to secure the group's
long-term competition ability. This lorm ol sustainable
development in turn creates jobs and prosperity. Above
all, the 'three-litre car" stands for the ability of market forces
to inspire pro-environmental technological develop-
ments. The fact that these market forces have been
strengthened by an additional positive inlluence Irom politics
is surely a sign that there is scope lor a more intensive
dialogue between politics and the automobile industiy

INNOVATIVE LOPO DESIGN
Volkswagen has developed the 'three-litre' Lupo with the
aim of creating a passenger ear that uses as little fuel as
possible but still has a full equipment specification and
also complies with the company's own high standards of
safety. Numerous innovations have been introduced in the
Lupo's engine,, transmission, running-gear, body and
aerodynamics areas. Some of the innovations can be

figure I
\ V\ lupo 3l. TP/. Ihs litsV'lfira
litre car in wtctl production
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The three-lilrc <:oi • Hiijhli'.-:!, lar

seen on the surface, others are concealed under the skin.
The features include systematic weight-saving design

and construction, an optimised aerodynamic drag
coefficient of only c]} =0.29, tyres with reduced rolling
resistance and an extremely economical power train. When
the engine was developed, the main objective was to create
an exceptionally economical unit but also one with
adequate power for this class of vehicle, and in this way
to ensure that fuel consumption in the MVKG cycle did
not exceed 2.99 litres per 100 kilometres. The 'three-
litre' I ,upo is powered by a three-cylinder turbocharged
diesel engine with charge-air intercootcr, using the
pump/ injector mixture formation principle. Its displace-
ment is 1.2 litres. The advantages of the direct injection
diesel in conjunction with pump/injector elements are
derived from the high injection pressures that can be
attained more than 200 bar and from the pilot
injection principle. These combine to ensure low
emissions and an overall reduction in fuel consumption.

The entire fuel injection process is controlled and
monitored by the engine-management electronics. The
engine has u start-stop circuit, in other words it shuts
down automatically after the car has come to a halt, and
restarts when the accelerator pedal is pressed. It enables
the engine to run for longer periods in the most
favourable fuel consumption and emission speed ranges.
The 5-speed direct-shift gearbox is one of the principal
components used in the 'three-litre' Lupo. Its simplicity
compared with a conventional automatic transmission,
the measures taken to reduce weight (for instance
hollow-drilled gearbox shafts) and the improved
efficiency obtained with freely selectable shift points all
lead to a definite reduction in fuel consumption.

When using this gearbox the driver can, in any driving
situation, choose between two shift modes: manual or
automatic. In the manual-shift mode, touching the selector
lever is sufficient to cause an up- or down-shift to take place,
according to the familiar Ilptronic principle. An instrument-
panel display tells the driver when the most suitable
up-shilt point is reached. The automatic-shift 'economy'
mode relieves the driver of the burden of gear-changing.
A steering column lever permits a choice between a perfor-
mance-oriented and an economy-oriented driving style.

A car's fuel consumption not only depends on an engine
and transmission rated for maximum economy, but
also on the other resistance factors which impede the
car's progress. These are largely to be found in the
aeixxlynamics area, but rolling resistance also has a decisive
role to play. Jt has been minimised in the 'three-litre' Lupo
by the use of suitable tyres and wheel bearings.

The 'three-litre' I.upo emits only minimum quanti-
ties of pollutants: compared with a conventional 1.6-litre

1 Tliis figure does not of course refer to its engine size hut to the

amount of fud the cor needs to cover 100 kiiomeires, accord-

ing to the European method of measuring fuel consumption.

spark ignition engine, its emissions of hydrocarbons are
75% lower. The level of sulphur dioxide in the exhaust
has been cut by 4O'-i> and the carbon monoxide level by
85"c. The 'three-litre' 1 .upo is the first passenger car that
easily outperforms the target of 90 grams per kilometre
for carbon dioxide emissions.

A considerable contribution towards achieving the three-
litre consumption goal is made by the light-weight body
structure. When the 'three-litre' Lupo was under devel-
opment, close attention was paid to achieving a
considerable weight reduction in the engine, gearbox, body,
running gear and equipment areas, l-'or the Lupo TD.1,
these requirements were satisfied by designing a load-
bearing steel body-shell, by adopting aluminium and
magnesium for various add-on parts, by using aluminium
for the complete engine block and gearbox casing and
making various suspension components from the material.

This form of'multi-material' design enables some 120
kilograms in weight to be saved in the chassis, suspen-
sion and body areas alone. With further weight-saving
measures being applied to the engine and gearbox and
to the equipment and trim, the result is a gross weight
of at most 800 kilograms.

Although the weight of the 'three-litre' Lupo has been
significantly reduced, it satisfies Volkswagen's stringent
safety standards in full. Additional reinforcements and
a composite side and cross-member structure transmit
crash energy around the actual occupant zone, ABS and
twin airbags add to the occupant's safety.
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Lufthansa's Contributions to
Environmental Care i991 -2000
Balancing Environmental and
Economic Requirements
FRANK VtMll/tufthansct Group, Frankfurt, Germany

ABSTRACT

• emonstrating environmental commitment is

increasingly important lor the aviation industry.

Airlines are under mounting scrutiny by politicians

and the public alike. Topics such as possible kerosene

taxes, charges on emissions and noise, and night

curfews at airports are discussed widely. In the wake

ol the Kyoto conference, air transport is demanded to

cut its C0? emissions even further. These are but a few

examples of the key role that environmental issues play

in how an airline is accepted by the public.

ong before these issues found their way onto

political agendas, however, environmental protec-

tion played an important role at Lufthansa.

Environmental care has been part of Deutsche Lufthansa

AG's corporate culture since 1878 and when we

formally adopted our Environmental Guidelines in 1996,

protecting nature became one of our central corporate

goals. A key tenet of Lufthansa's environmental policy

is to continuously improve processes that have an

impact on the environment. This policy is redefined every

year by setting annual goals.

AIR TRANSPORT AND ECONOMY

Air transport -- the foundation of the World economy
Air transport is one of the fastest-growing industries in
the world economy. According to studies carried out by
• aircraft manufacturers Airbus and Boeing, worldwide
transport performance is estimated to rise by about 5%
per year over the decade ahead. Thanks to modern
technology, fuel, consumption will develop significantly
more slowly. Scientists assume it will increase by about
3% per year

These figures show clearly that progress in technology
and efficiency cannot fully compensate for the effect of
worldwide growth in air traffic on the environmental
side of the equation. Aviation will have to tackle this
challenge in the future. However, the results Lufthansa
has achieved in this area so far are exemplary, and we
intend to keep them that way in the future.

Carbon Dioxide
Global Emissions / Antropogenic Influence

commissions,
refering to antropogenic activities Combustion [15%]

Natural CO2*emissions

Source: DLR 1998, AEA 1998, D. Maxeilief 199S

Other modes
of transport

[4 %] Air traffic
[ 2 % ] Road traffic

[10%]

Private consumers,
households [23 %]

6,5

4 i .•••.-

1991 1992 1 9 9 3
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1 9 9 9

Frotti a politico-economic perspective
It is not only air transport's high growth rates that
have a significant positive effect on national economies.
In the Federal Republic of Germany, an estimated 700
000 jobs depend either directly or indirectly on civil
aviation.The 396 airports represented by the interna-
tional airport association ACI counted about 1.1 million
employees. Arithmetically, this means 1 million passen-
gers secure 1100 jobs. In 1999, Lufthansa employed about
66 200 people worldwide.

Fic/WO I

(H^bcil carbon-dioxide ern/v;
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RESPONSIBLE GROWTH

Air transport's share in environmental pollution
is small
Compared with other sources of emissions, the effect
of air transport on the local and global climate is minor.
According to the latest estimates by climate researchers,
air transport has a share of about 3.5'V to the world-
wide greenhouse effect caused by human activity.
Industry, power stations and road traffic all have double-
digit percentage shares here.

At Frankfurt Airport, the maximum emissions values
binding in Germany and Europe are actually undercut
by a wide margin. The emissions profile shows pollu-
tion levels that arc typieal lor the outskirts ol large cities.
The situation is no different around other German
civil airports.

Continuous progress, lower consumption, fewer emissions
The continuous modernisation of the I .ufthansa fleet offers
more than just added comfort and reliability. It also results
in lower operating costs and more environmentally
friendly Lufthansa flights. New aircraft burn less fuel,
emit fewer pollutants and fly more quietly than preceding
models. The environmental compatibility of the Lufthansa
fleet lias increased continuously over the past years. At
the end of 1999. the average age of the 333 aircraft
operated by the Lufthansa Group was 7.0 years,

Knergy consumption and emissions have been cut. signif-
icantly over the past few years. The passenger Heels
operated by Lufthansa needed only 4.8 litres on average
to carry one person over a distance of 100 km. In
comparison with 1991, this is a 20''<> reduction in fuel
consumption. Lufthansa's goal is to cut specific fuel
consumption by another 10'.V by 2008 and by a total of
35'V by 2012.'

One of the many steps in this dircciion is the system-
atic introduction of slate-ol-the-arl aircraft into the fleet,
such as the Boeing 757-300 at leisure airline Condor, This
is the first 'three-litre aircraft' in the Lufthansa Group.
Further fuel savings are expected from the Fairchild
Dornier DO728 and the Airbus A34O-6OO. which both
start revenue service at Lufthansa in 2005 respectively.

Growth with less environmental impact
Lufthansa has achieved a clear decoupling of transport
performance and environmental pollution, 'lite Lufthansa
Passenger Airline increased its transport performance
(TKT) by 69..VV from 1991 to 1999. while the number
of (lights rose by only 22.2''o and absolute fuel consump-
tion increased by only .35.6('<i. This shows how much the
impact on the environment can be eased by efficiently
operating new. environmentally compatible aircraft.

This decoupling effect can also be demonstrated with
regard to emissions. If Lufthansa had not invested in
a modern fleet, its aireralt would have consumed an
additional 1.6 billion litres of kerosene and emitted
an extra 5.9 million tons of carbon dioxide over the
past ten years.

Aircraft noise - as quiet as a car
Noise is the most immediately perceptible form of
environmental impact Irom modern modes ol transport.
Manufacturers, airlines, airports and air traffic control
operators have been working continuously for many years
to reduce aircraft noise. In Germany, industry and
science have joined forces in the research programme
'Quiet Traffic', which aims at finding specilic solutions
while taking into account all modes ol transport.

Investing in state-of-the-art aircraft has already
helped to decrease aircraft noise significantly. Within just
a few years, a latest-technology wide-body aircraft will
be no louder as it crosses an airport's perimeter fence
at takeoff than a truck passing by on a city street. And
modern short and medium-haul aircraft will not even
exceed the noise level of a passenger ear. Measurements
show that the noise impact at airports especially
from Lufthansa aircraft - has fallen significantly. In
Frankfurt, where Lufthansa has a 60'V share of lakeolTs
and landings, noise levels have fallen by about 30'V since
1980, while the number of aircraft movements has
increased by more than half. There the number of
eases where I .ufthansa flights exceeded the reference noise
levels is 0.2<V on average. At other German civil
airports this low value is undercut even further in
Dusseldorf, for example, not a single noise infraction
involving a Lufthansa aircraft was registered in 1999.
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Iiitennodality - cooperation between luftliaiisa and high
speed trains
To improve the environmental performance of German
domestic short-haul traffic, Lufthansa is now taking advan-
tage of an intensified cooperation with the railways by
applying each mode of transport's specific strengths. A
••declaration of intent, signed by Lufthansa and Deutsche
Bahn in 1998, calls for a step-by-step shift of German
domestic short-haul flights to the rails while keeping ground
travelling times and passenger comfort levels comparable
with air service. Tying the Frankfurt Airport into the high-
speed network of Deutsche Bahn is the first step in this
direction. In spring 2001, the ICE route Frankfurt
Airport-Stuttgart Central Station is set to become the
first pilot project: to enter revenue services. Should
customer acceptance show a success, the
Frankfurt-Cologne/Bonnrand Frankfurt Dusseldorf
routes will follow in 2002/2003.

In France, too, a cooperation between Lufthansa and
the French rail service SNCF exists. To reach their
Lufthansa flights at Paris Charles de Gaulle travellers
from Angers, Bordeaux, l.c Mans, Lille. Lyon, Nantes,
Poitiers, Renncs and Tours can lake the high speed train
TGV, running under a LI l-flightnumbcr.

FIT FDR THE FUTURE, THANKS TO ENVIRONMENTAL SYSTEMS
Lufthansa is a step ahead in the aviation industry when
it comes to implementing environmental management
systems. Such systems define, among other things, the
tasks and responsibilities in the area of environmental
care. In |anuary 2000 Lufthansa CityLine became the
first European airline to Operate a validated, exter-
nally audited environmental management system in
accordance with the European Union's ecological audit
regulations (FMAS). Since August this year CityLine also
possesses Certification according to the worldwide
environmental Standard ISO 14.001.

After its first certification in 1996, Lufthansa Technik
AC was again audited by these environmental quality
standards in autumn 1999, and now holds certificates
according to ISO 14001 and EM AS.

In 1999 Lufthansa'introduced a Group-wide
Environmental I ."land book; whose reference framework
of rules and regulations is currently being used by
several Group companies to prepare their own certifi-
cation. And also within Star Alliance, there are
jointly-agreed environmental standards. In May 1999 it
became the world's first industrial group to make a formal
commitment to continuously improving its joint environ-
m e n t a l c a r e e f f o r t s . ..•••••••••••••",".',•••''••"'•
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GENERATING A MORE ACCURATE KNOWLEDGE ABDUT
THE EFFECTS OF AIRCRAFT ON WORLD'S CLIMATE
A further commitment to •environmental protection is
demonstrated by the support Lufthansa gives to a
number of renowned research institutions. The Group
actively promotes scientific efforts to understand better
the effects that increasitig air traffic might have on the
Earth's climate. To fhis end the airline provides aircraft,
technical equipment and facilities. One example is the

• EU research project MOZAIC, which stands for
'Measurement of Ozone by Airbus-in-Service-Aircraft'.

...Lufthansa supports this research with two Airbus A!54O,
each of which carries measuring instruments weighing
120 kg on every scheduled flight in the service of
science. MOZAIC provides valuable insights into the mecha-
nisms governing the exchange of air.masses between the
stratosphere and the troposphere at cruising altitude.
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Health in the Context of Agenda 21
and Sustainable Development:
Meeting the challenges of the
21 st century
YASMIN VON SCHIRNDING, World Health Organisation, Geneva, Switzerland

ABSTRACT

The I'irsi principle of ihc Rio Declaration states thai
'1 luman beings arc at the centre of concerns for sustain-
able development. They are entitled to a healthy and
productive life in harmony with nature' (UN, 1993). This
principle draws attention to the inextricable links between
health, development and environment. Whilst Rio in
1992 was highly successful in linking environment, with
development, so too, can Rio+10 in 2002 be a similar
success, in linking health with environment-and-developmcnt.
Health is a key indicator of the success or otherwise of
the development process. It is both a key determinant of,
as well as a key outcome of, sustainable development.

Today the world faces a double burden of disease,
related to poverty ori one hand, and to conventional devel-
opment on the other. Among the greatest current health
impacts from an environment-and-development point
of view, arc those diseases associated with a lack of
resources and basic services, in short, diseases associ-
ated with a lack of development. Age-old public health
hazards such as inadequate and unsafe food and water,
microbiological contamination of the environment,
and overall poor sanitation and environmental hygiene
are still prevalent worldwide. Conventional development
has failed to address these most basic of basic human
needs. Two examples illustrate this vividly.

One of the most basic human needs, and prerequi-
sites lor both health and sustainable development, is access
to clean water. More than 2 million deaths occur annually
from diarrhoea! disease, and several thousand million
diarrhoea! episodes occur each year. Such diseases arc
some five to six times more common in developing

countries than in developed countries, and are closely and
directly related to poor sanitation and hygiene, and the
resulting contamination of food and water. It is estimated
that upwards of 1 100 million people lack adequate and
safe drinking water, and nearly three times this many people
lack adequate sanitation (WHO, 1997).

Acute rcspiratoiy infections are the top killers of young
children today (WHO, 1999), surpassing even diarrhoea
as a leading cause of death in under-fives. More than four
million people die each year from what is an entirely
preventable disease. Millions of people continue to rely
on biomass burning (for example fuclwood) and use of
dirty fuels such as coal and kerosene for cooking and heating
of their homes. This is especially common in India,
China and sub-Saharan Africa. We estimate at least .3 million
deaths (probably substantially more) occur globally
each year from air pollution, due mainly to the inhala-
tion of the small particles emitted Irorn domestic fuel burning
(Wl JO, l997).Today, around two billion people lack access
to modern energy earners.

In addition to these two key diseases (diarrhoea and acute
respiratory infections), accounting between them for several
million preventable deaths each year, and with close links
to the environment and poor living conditions, large
numbers ol people are affected by various other diseases
which have their roots in the environment. For example
several hundred million people are infected annually with
malaria, and several thousand million people injected
with intestinal parasites. Malaria alone results in 300 million
cases worldwide each year, and over ! million deaths,
mainly in sub-Saharan'Africa (WHO, 1999).

Add to this burden the lesser, but nonetheless signif-
icant, ill-health conditions associated with the wide
variety of chemicals in the environment, in food, air and
water, physical factors such as noise or radiation, injuries
and deaths caused by motor vehicle accidents, and the
considerable burdens of death and disease associated with
unhealthy working conditions, both in the formal sector

--Figure I ' .

. Estimated global annual deaths •

Irom indoor and outdoor pollution

exposure

(Source: WHO 1997)
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and the informal sector. The health toll, however one
.measures it, .is substantial, also in economic terms.

We estimate that around a quarter of the world's total
loss of healthy years of life (due to a combination of death,
disease and disability), may be associated with environ-
mental factors (WHO, 1997). Estimating the exact
contribution that the environment makes to exacer-
bating ill-health is complex, however, and will vary
according to numerous factors, including individual
lifestyle factors, sources of exposures, and individual suscep-
tibility (genetic make-up, nutrition status). Nevertheless
there is no doubt that environmental factors are a major
contributor to sickness and death throughout the world,
especially in the poorest regions.

Clearly one of the major challenges, if not the most impor-
tant one in the 21st century, is poverty reduction and
eradication. At the end of the 20th century, poverty remains
the number one killer, with the poor bearing a dispro-
portionate share of the global burden of ill-health.
Looking at trends in health over the past 50 years,
however, it is evident that the world has seen considerable
health gains. Childhood mortality and morbidity has been
greatly reduced by better control and prevention of infec-
tious diseases like measles or polio. Smallpox has been
eradicated. People are living much longer. From the 1950s
to the 1990s, average life expectancy has increased
from 46 to 65 years, and the gap in life expectancy between
rich and poor countries has narrowed considerably,
from 25 years in 1955 to 13.3 years in 1995 (Wl IO, 1998).

And yet despite unprecedented wealth creation
worldwide in the past two decades, it is obvious that not
all regions of the world have shared equally in improve-

ments to health. In the poorest regions, one in five
children fail to reach their 5th birthday, mainly due to
environmental diseases (World Resources Institute,
1998). Sub-Saharan Africa, the world's poorest region,
still has average life expectancies far below the wealth-
iest countries. Even within rich countries, the poor
suffer much worse health than do the better off.

The health of poor children is particularly affected by
adverse environmental conditions: not only arc they
more exposed to health threats in the environment, but
they are also more vulnerable to the ill-health effects
stemming from problems such as a lack of clean air and
water. In the US and pails of Kurope, lead poisoning illus-
trates the unequal burden of risk borne among poor inner
city children, who arc not only more exposed to sources
of lead in and around the home environment, but who
also are more affected by the toxicity of lead. For
example in the USA, around I b"c ol children aged 1 to
5 years from low-income families have raised blood
lead levels (above 10 pg/dl), compared to only 4''r
among children from high-income families - a four-fold
difference (World Resources Institute, 1998).

Often it is difficult to distinguish traditional risks from
new and emerging risks associated with industrialisation.
For example pesticides and faeces may contaminate
ihc same water supplies. Air pollution may stem simul-
taneously from burning dirty household fuels and
industrial use of fossil fuels. Developing countries have
thus to deal simultaneously with problems related to poverty
and a lack of basic services, as well as with the impact
on health of large scale and rapid industrialisation,
urbanisation and technological development.

With populations living much longer, and a higher
proportion of elderly people, it is probable that there will
be an increase in non-communicable diseases, such as
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cancer,'heart'disease and smoking-related disorders, as
well as disability and mental ill-health disorders, injuries
and violence. Leading causes of death and disability in
2020 are likely to be heart disease, depression and
road accidents. Tobacco is predicted to be the leading
risk factor, killing more than 10 million people annually
by 2030 (WHO, 1999). These non-communicable
diseases arc strongly associated with lifestyle and diet,
and inappropriate consumption patterns.

Existing side by side there is likely to be a continuing
high incidence of infectious diseases, like AIDS, malaria
and TB which will remain important threats to global
ill-health (WHO, 1999). The simultaneous emergence
of unknown, new pathogens will probably also occur.
The emergence of HIV/AIDS demonstrates how quickly
new diseases can arrive on the landscape. 'The threat that

..this disease poses to the entire development process in
many developing countries, particularly in Africa, is
daunting. Other traditional diseases of childhood will
continue to be of importance.

Manv of these problems arc likely to be exacerbated by-
rapid urbanisation trends. Despite its undisputed
benefits, urban growth has exposed populations to
serious health hazards, as well as to social ill-health condi
tions, and has outstripped the capacity of municipal and
local governments to provide even basic health services
(von Schirnding, 2000). The provision of low cost
housing to address the needs of millions living in peri-
urban squalor will be one of the key challenges. Badly
managed and overcrowded housing makes it easier for
infectious diseases to spread.

Urban growth also means greater dependence on trans-
port systems, generating further pollution and risk of
accidents. Transport-related environment and health
problems themselves pose a challenge of global dimen-
sions. By the year 2025 theiv could he over 1 billion vehicles
on the world's roads (World Resources Institute, 1998).
It is dear that the fate of cities will have a major influ-
ence on the late of nations, and of the planet (Dowdeswell,
I99fe>. Frequently, one is dealing with problems which
are simultaneously global and local.

Globalisation (of trade, travel and the spread of values
and ideas) is likely to have both positive and negative
impacts on health. Increased trade in services and
products harmful to health and the environment is
cause fur concern, and increased transnational trade in
food and mass migration of peoples constitute additional
global threats to health. Due to the rapid and transna-
tional nature of transportation systems, an outbreak
anywhere in the world must now be treated as a threat
to virtually all countries. Already there have been
reports of malaria near international airports in Europe
iollowed by a single bite of an imported mosquito.

Apart from the globalisation of unhealthy lifestyles,
we arc likely to see an increase in global environmental
threats to health and human survival. This includes changes
in global climate, depletion of the ozone layer, changes
in the biosphere and ecological processes (the indirect

.effects on health of changes to the ecosystem will
become increasingly critical), and pollution. Agriculture
and land-use practices have signilicant impacls on
processes of desertification1.; which contribute to food
insecurity, poverty and ill-health.

The first impacts may be far from the source of the
problem. For example, for global warming, fossil fuel
combustion processes in Europe and North America may
eventually threaten the daily lives of the people of the
low-lying island state of the Maldives. A rise in temper-
ature could extend the range of malaria mosquitoes to
higher altitudes. We arc likely to sec more of an emphasis
in the future on indirect as opposed to direct health effects,
on delayed as opposed to immediate health effects,
and on global heath concerns.

Widespread absolute and relative poverty

Demographic changes: aging and the growth of cities

Epidemiological changes: continuing high incidence of infectious
diseases, increasing incidence of non-communicable diseases,
injuries and violence

Global environmental threats to human survival

New technologies: inlormation and telemedicine services

Advances in biotechnology

Partnerships for health between private and public sectors and
civil society

Globalisation of trade, travel and the spread of values and ideas
Source: WHO 1998

If we take into account the very large share of burden of
disease due to conditions associated with the processes
of globalisation, environmental change, the population
and demographic transition, urbanisation and industri-
alisation, and persistent poverty, it becomes apparent that
protecting human health may be one of the most
compelling reasons for pursuing environmental improve-
ments, especially in conditions of poverty.

We need a shared health, environment and development
agenda to address both the direct threats to health
associated with poor living conditions, and the indirect
threats to health associated with global processes of change
and development itself. This results in a win-win situa-
tion. The health sector gains because disease prevention
can move upstream and take advantage of the intersec-
toral approach to development and environmental
improvements. The environment sector gains because
environmental issues can become grounded in issues of
local and direct concern lo people.

The WHO has for a number of years been actively
working to place health concerns higher on the sustain-
able development agenda, encouraging an intersectoral
approach to policy development and implementation. Since
IINCED extensive efforts have been made to integrate health
into policy and decision-making for sustainable development.
In this respect Agenda 21 is of key significance to the work
of WHO. As task manager for Chapter b of Agenda 21,
the organisation is responsible for addressing the health
objectives of this chapter, which include aspects such as
meeting primary health care needs, control of communicable
diseases, protecting vulnerable groups, meeting the
urban health challenge, and reducing health risks from
environmental pollution and hazards.

Most regions have been actively involved with the devel-
opment of national and local health and sustainable
development planning initiatives, including environ-
ment and health action plans (NEllAPs), as well as
other mechanisms at the local level such as the WHO
Healthy Cities project. 'These have become a real tool for
intcrseetoral action in support of health and the environ-
ment (von•Schirnding, 1997). They provide mechanisms
for ensuring integrated approaches to health and sustain-
able development, and involve a wide range of sectors,
government departments, NGOs and civil society.

The WHO has also been actively involved with the devel-
opment o\' health indicators in relation to sustainable
development planning (von Schirnding, in press), which
provide tools for addressing the environmental, social and
economic dimensions of sustainable development in an
integrated way. The Wl-10 is strengthening its work in the
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development of policy instrument?, including information
on health impact assessment associated with sectors
such its agriculture, energy, housing and urban develop-
ment. Intensified efforts arc also being made to help countries
better address the health impacts of globalisation and trade,

Poverty alleviation, one of the key underlying themes
of Agenda 21 for the coming years, forms an important
focus of WHO work in sustainable development. By
combining health and anti-poverty programs and strength-
ening efforts to support national strategies related to health
and poverty reduction, a mechanism is provided for ensuring
a stronger focus on the links between poverty, health and
development. An example of a specific poverty allevia-
tion and health promotion measure is the development
of interventions to improve access ol the poor to cleaner
and safer household fuels.

In line with the WI lO's commitment to sustainable
development, a cluster has been created to deal with
Sustainable Development and Healthy Knvironntents, which
includes a Department: .of •Health in Sustainable
Development, as well as a Department of i'roteetion of
the Human Rnvironmcnt.. Especially designated local
point on Agenda 21 has also been appointed to coordi-
nate organisation-wide on sustainable development and
Agenda 21. In this regard Agenda 2.1 provides an e\eel-
lent framework and entry point for addressing issues of
health and sustainable development,

The WI IO was actively involved in the Rio +5 process,
a highlight of which was the publication of the report
'1 leallh and Environment in Sustainable Development
.5 Years Since the Hailh Summit" (WI IO, 1997). "Ihe WI IO
will continue to provide leadership in health to the
CSD. and the Rio+10 proeess, by helping to ensure that
health, and especially the health of the poor, is ccnlrc-
staged. Particular attention will be paid to issues that
intersect the health-environinent-developmcnt divide,
and which impact, disproportionaliy on poor and margin-
alised groups, including children.

The earlier and more intensively that children are
exposed to diverse environment and development threats,
the more vulnerable they are as adults to a range of physical
and mental health problems. By giving greater emphasis
to early preventive and promotive factors we can reduce
the cumulative burden of disease of populat ions over the
lifespan, and contribute to healthier environments.

With ageing and changing lifestyles we can expect a
significant increase in the number of people suffering from
non-communicable diseases and injuries. These need to
be taekled side by side with the communicable diseases,
which often co-exist in the same households and families.

Soon ten years will have passed since Rio. Much
success has been achieved in placing health more central
to Ihe development agenda at the global, national and local
levels. Progress has been made in integrating health into
the work of other sectors, agencies and institutions, and
in incorporating health issues into sustainable develop-
ment policy and planning efforts. But we need to have more
concerted and decisive action in putting in place policies,
strategics and practices that will tangibly and simultaneously
contribute to healthier populations in healthier environ-
ments, and break the vicious cycle of poverty, environmental
degradation and ill-heallh.

Dowdeswell. E. 19%. Quoted in foreword to: The Local
Agenda 21 Planning Guide: An Introduction to Sustainable
Development Planning. ICIJJ. IDRCand UNKP.
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Consigning a Dreaded Disease
to History: The Final Push to
Eliminate Leprosy
PENNY GREWAL, .Novartis Foundation for Sustainable Development, Switzerland

ABSTRACT

liminating leprosy has greater implications than
simply resolving a public health problem. Leprosy
is closely linked with poverty and typically affects

the poorest of the poor. Early detection and treat-
ment with multidrug therapy not only stops the
transmission ot leprosy, it also prevents disabilities,
and thereby the downwards spiral towards social
exclusion and destitution. While eliminating leprosy is
not an insurmountable chmenge, important hurdles remain
which are being addressed in this linal push to consign
this dreaded disease to history.

Leprosy allects about 1 million people in Asia, Africa,
Latin America and the Pacific. The chronic symptoms

••often afflict individuals in their most productive stage
of life and impose a significant economic and social burden
on llicir families and society at large.

The word leprosy often conjures up images of disfig-
urements and deformities. That is not surprising since
il is a leading cause ol permanent disability in the

•world. WHO estimates that 2-3 million individuals
are permanently disabled by leprosy. The consequences
for the individuals and their families can be disastrous.
as (hey become dependent lor care and financial suppi.nl
on others, leading to insecurity, shame and isolation.
Moreover (he deformities reinforce the fear of leprosy
and its negative image.

LEPROSY CAN BE CURED
Bui the real face of leprosy has changed dramatically with
the advcnl of multidrug therapy (MDT) in the early 1980s.
MDT cures leprosy, interrupts.its transmission and

••'through early cure prevents disabilities. 'This means that
patients can lead completely normal lives during their
treatment.

The effectiveness of lYiiTr in curing leprosy, its
impact on transmission, ease of use under field condi-
tions and good tolerability made it possible to envisage
the elimination of leprosy. In fact, leprosy is one of the
few infectious diseases that meet (he demanding criteria
for elimination: practical and simple diagnostic tools -
it can be diagnosed on clinical signs alone: the availability

'^MW^r^}^!''^'' '••..••"••• icpio'sv usually .;-/cr:/s wilh o poky
or reddnh insensitive patch

1 -N\op ol Leprosy prevalence .

J

Leprosy in the World
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of an effective intervention to interrupt its trans-
mission - MDT: and a single significant reservoir of
infection - humans.

What is leprosy? :

> Leprosy-is an infectious disease caused by a
bacillus, Mycobacterium lepme.

• It progresses slowly with an average incubation
period of three years. : :

• It mainly affects the skin and peripheral nerves,

• The disease can be diagnosed based on clinical
signs alone..

• Leprosy can be cured with multiple drug
therapy (MDT) in 6 months or 1 year depending
on the type of disease.

• After the first dose of MDT, patients are no
longer infectious.

• If detected early and treated with MDT,
leprosy will not lead to deformities. .

• The best way to prevent the spread of leprosy
is to treat all patients with multidrag therapy:

The term '"elimination" means bringing down the
disease burden to a very low level, which will lead to
a reduction in the source of infection so that the
disease will disappear naturally as it did in many parts
of the world. This level has been defined by WHO as
a prevalence rate of less than 1 case per 10.000 inhab-
itants. Elimination is a less ambitious target than
eradication, which implies no new eases. This unfor-
tunately is not feasible for leprosy for a variety of
reasons including (he long incubation of the disease, the
lack of a vaccine, etc.

SUBSTANTIAL PROGRESS...
The 1991 World Health Assembly resolution to eliminate
leprosy as a public health problem by 2000 gave substan

tial impetus to global leprosy control efforts. The results
arc impressive. Over the past 15 years more than 10 million
leprosy patients have been cured with MDT, the preva-
lence rale has dropped by 85<.<. to reach 1.4 per 10,000
inhabitants and leprosy has been eliminated from 98
countries, MDT has also prevented about 2 million
people from developing deformities through early cure.
The progress made is far more than simply statistical -
the alleviation of human pain and suffering is immeasurable.

... BUT STILL A LONG WAY TB 6 0
However the established prevalence rate of leprosy in
the 10 most endemic countries is still over four times
the target level. These countries represent approxi-
mately 90'iii of the global leprosy burden and 24
countries carry the rest of the burden.

The reasons for missing the elimination deadline; of
the year 2000 are varied and include the high prevalence
itself, (he intensity of disease transmission and limited
geographical coverage with MDT services. 111 a:.few.
countries wrought by civil strife, elimination efforts
are seriously undermined by a damaged health infrasttticlure.

Most importantly, there is a substantial hidden
caseload, as suggested by the high numbers of new cases
emerging with the widening coverage of elimination
campaigns. The reasons for these hidden cases are
complex and include inadequate access to diagnosis and
treatment, poor awareness of the availability of free and
effective treatment, and delay in seeking treatment for fear
of social consequences. The consequences of this delay
can be devastating to individuals and their families, as leprosy
can lead to progressive and irreversible deformities,
often resulting in social exclusion. In addition, it also
maintains a pool of infection in communities.

A GLOBAL ALLIANCE TO ELIMINATE LEPROSY
In November 1999, at the initiative of WHO, a Global
Alliance for leprosy elimination was created which
aims to detect and cure all the remaining leprosy cases
in the world estimated at 2.5-2.8 million - and thereby
eliminate the disease from even country by the year 2005.
The Global Alliance firings together all the key partners
each with different yet complementary roles - Governments
of leprosy endemic countries (implementation), World
I lealth Organisation (technical and strategic leadership),
the Nippon Foundation (USS24 million for imple-
mentation), Novartis (free MDT for all patients ca.
US$30 million), and the International Federation of Anti-
Feprosy Associations (country level assistance). Other
organisations such (he World Bank and DANIDA will
support elimination efforts in India. 'The Alliance works
with all organisations interested in leprosy and work
together to implement a common strategy.

TRE STRATEGY
The elimination strategy hinges on detecting all cases arid
curing them with MDT. This is a highly focused and el'fec-
live way to deal with the problem. Kfforts in this final
phase will focus on generating and meeting "demand"
for treatment through better awareness of the early signs
of the disease and improving access to leprosy diagnosis
and treatment.

This final push requires the synchronised imple-
mentation of the following key activities:

Capacity building to enable all health facilities, partic-
ularly in endemic areas, to diagnose and treat leprosy
Leprosy services have Iradiiionally been provided
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through specialised .••staff ••who'deal exclusively with
leprosy. Although this has provided high quality care,

.-the services have limited reach and have also created the
perception thai leprosy is a complicated disease and only
"their" concern. Leprosy diagnosis and treatment can
be easily made available at ..primary'health care facilities.

Paramedic staff can diagnose leprosy based on clinical
signs alone, and start treatment, The treatment itself,
available in calendar blister packs, is easy to dispense and
highly effective. Integrating leprosy services in the general
health services will not only dramatically improves patient
access to treatment but will also enhance the credibility
of the local health services. It Will also ensure that health
services will be in a position to treat the new cases who
will appear even after the disease has been "eliminated".

Improved logistics to ensure adequate stocks of MDT
at all health facilities
Local stock-outs of MDT at the health centre level is a
chronic problem in most countries due to inadequate
planning, poor information systems, limited distribution
networks, shortage of vehicles, etc. This undermines the
credibility of the health services and seriously impairs the
prospects of cure. Simple logistics and delivery systems
will be put into place which exploit synergies with other
diseases or' even delivery networks for consumer products.

Dispelling the lear of leprosy and improving awareness
of the early signs of the disease in order to motivate people
lo seek timely treatment
Often people only recognise leprosy at a late stage of the
disease once irreversible nerve damage has occurred.
At times, people also ignore the signs of leprosy for fear
of the social repercussions (hat may follow. Many
communities are also unaware that free and effective treat-
ment is available for leprosy and accept the disease rather
fatalistically as a punishment from God or witch-
craft. This has to be changed. Efforts are being made to
change the negative image of leprosy and create a

•supportive environment in which people do delay
seeking treatment - this will not only ensure their cure

without deformities but also minimise the risk .for"
other members in the community of contracting the disease.
Radio, TV, posters, bill boards, bus shelters and other
media have already been used successfully to generate
demand for treatment in many countries.

Ensuring that all patients receive a full course of
treatment and are cured
Patients often have to interrupt their treatment because

.•of a shortage of drugs at the health centre, because of
poor access to health services, or simply because they
live in very remote areas. Innovative approaches, such
as "Accompanied .MDT", help address this problem.
Patients are given a choice. They can take the entire course
of treatment with them and someone from their family
helps them comply with their treatment, or they can return

(•:• p r .
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leprosy "patients -can iead
.'completelynormal lives

to the health centre tit regular intervals to collect their
•medication. Understandable, illustrated patient infor-
mation is being developed to help patients and their families
understand the disease, their treatment, how to take their
drugs as well as possible complications.

CLOSELY MONITORING PROGRESS TOWARDS
ELIMINATION
This can be done at all levels (national, regional, district
and municipality) in order to take corrective action and
find pragmatic solutions to deal with any problems. l;or
example, expanding the coverage ol' leprosy services will
inevitably lead to an increase in new eases and has
immediate implications lor drug requirements which
must be catered for. The parameters to monitor progress
have been simplified so that leprosy surveillance can be
integrated into the regular disease surveillance.

PRIORITIES FOR INTERVENTION
In order to locus efforts on countries with the greatest
leprosy burden, leprosy endemic countries have been classi-
fied into three groups based on their prevalence rates:
Intensification. Acceleration and Consolidation. Countries
in the "intensification" category • Angola. Brazil, Central
African Republic, Demoeradic Republic of Congo,
Guinea, India. Indonesia. Madagascar. Mozambique.
Myanmar, Nepal and Niger - need the highest priority
as they account for 90% of the global leprosy problem.
Countries in the "acceleration" category have eliminated
the disease at the national level, but still have high
endemic areas within their borders, and need to inten-
sify leprosy elimination efforts in these areas, Those in
the "consolidation" category need to take active measures
to ensure the continued availability of leprosy services
so that the inevitable trickle of new eases will be treated.

IMPLEMENTATION UNDERWAY
Leprosy elimination is no longer a technical problem. The
strategy is in place, as are most of the resources. In the
priority countries, national task forces, comprising all key
players, have been established who are spearheading the
implementation of the strategy in the priority countries.
Generic "kits" for capacity building, community aware-
ness, MDT logistics and monitoring are under development

which will be adapted to local requirements.
The determined and large-scale implementation of the
intensified strategy will have positive repercussions
beyond the elimination of leprosy. It will enhance the credi-
bility and confidence of local health services and will pnl
into place systems that can be used for other diseases.
I .eprosy elimination will also provide new insights into
changing the perception of stigmatised diseases and will
release resources to tackle other diseases. And above all.
it will consign a dreaded disease to history.
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HIV/AIDS and Treatment
Access in Africa1

MARGARET DucKETT/CoMSMhawI, Sydney, NSW, Australia

ABSTRACT

frica's southern and eastern region, with less

than 5% of Hie world's nopulatioR, Is Home to more

than 50% ol those living with the AIDS-causIng

human Immunodellciency virus (HIV).

hanks to new drug therapies, many people living

with HW/AIDS Inmost developed countries are now

able to live relatively healthy lives. In devel-

oping countries and countries in transition, however,

these and many other therapies used to treat HIV

r e a s o n ; t h e y a r e n o t a f f o r d a b l e . •;:;•,••:• •':::. ';;• ;v

ho paper addresses some of the issues involved

in treatment access for people with HIV/AIDS in

v Ah*tca, hduding current health care arrangements;••

national covenants regarding rights to health care; the

role of the World Trade Organisation, patented drugs

and compulsory licensing in improving treatment

access for people living with HV/AHTS in Africa; and inter-

national partnerships for the future.

I l l BDBIEII tt HlI/ASOl
UNAIIXS estimates thai as of the end of I999, more (ban
22.5 million people in the region carried 11IV. Of the 1 1
people infected every minute with HIV worldwide, 10
of them live in sub-Saharan Africa. Two per cent of all
babies born there are infected with HIV.

Five countries bundled together in southern Africa
now form the global epicentre of the epidemic. South
Africa counts 1600 new infect ions a day, the highest rate
in the world, while in Namibia, Botswana, Zimbabwe,
and Swaziland, one in four adults carries HIV. It is
estimated that 90% bf those infected do not know it,
and therefore aren't aware that they might transmit: the
virus to their partners.

Southern .arid eastern Africai is whlTC 60% of all AIDS
deaths have happened so far. And it is where a whole
generation of children are now losing their parents to
AIDS. The global epidemic is now estimated to have left
1 1 million orphans and 90% are African children.

Many businesses are now over-hiring to keep pace
with AIDS deaths in the labour force. And this pressure
is no less within African health systems.

''lEllLTrtARE':'«ii|JtNGEMENTt''.""';.""" • ;..,
Due to many factors, in many developing countries, gener-
ally speaking, health facilities are often poorly equipped,
drugs are not always available and in particular,
STD/HIV prevention and care is poor. A recent WHO
paper commented on the use of resources within poor
countries: 'National health systems tend to spend
money on poor quality and low-impact interventions."
And of course, in some developing countries, the
increased mortality of health sector staff due to HIV has
started to affect the delivery of health services directly.

Financing of health rare may be predominantly government
funded, predominantly privately funded or a mixture.
Governments also determine the priorities for available lunds:
in Zambia;'for instance, only 0.8% ol'GNP (Gross National
Product) is spent on health care, compared with about
7-10% in most industrialised countries.

It should be noted that financial resources for health
are overwhelmingly provided within countries. This situa-
tion docs not change even in those countries which are
the recipients: of significant international development
assistanceirontsources such as development banks, bilat-
eral development agencies, international non-governmental
.orga.nisatiohs,i.ifoundations<'»ndUNagencies..Fore«rrnple,in
1994 health spending in low and middle income countries
totalled about US$250 billion, of which only US$2 or .3 billion
was from development assistance.

Substantial reforms in the health systems of many
countries in the past few decades have led in many eases
to substantial privatisation or significant increases in co-
payments by patients. Dr Gro Harlem Brundtland,
Director-General of the World Health Organization, states
in her introduction to the World Health Report for 1999
that 'Active government involvement in providing
universal health care has eont.ribu1.ccl to the great gains
of recent years but many governments have overex-
tended themselves. Efforts to provide all services to all

1. Paper includes ninlcriiil drawn' from a recent policy paper on Migrants' Rights 16 'Health Care prepared by the author for UNAIDS

and the Iniernaiional Organisation on Migration.

2. WHO: 'The Global Health Priorify: Reducing I he burden on (he poor', World Health Opportunity: Developing Heaifli, Reducing

Poverty. Meeting Report, May 1999. p.36.
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people have led to arbitrary rationing, inequities, non-
responsiveness and inadequate finance for- essential
services.7 She notes that, governments cannot 'provide
and finance everything for everybody' but also rejects
the approach of rationing health services to those with
the ability to pay: 'Not only do market-oriented
approaches lead to intolerable inequity with respect to
a fundamental human right, but growing bodies of
theory and evidence indicate markets in health to be

.inefficient as well. But the very countries that have
relied heavily on market mechanisms to achieve the high
incomes they enjoy today arc the same countries that rely

•most heavily on governments to finance health systems.'
:'' She calls for changes in all countries to ensure partic-
ipatory, fair and efficient regulation of the health sector.

Most industrialised countries provide universal or
widespread health insurance for all nationals and legal
permanent residents: thus, the burden of health care is
rarely substantial for any individual, and in particular
drug costs arc relatively cheap in marked contrast to
the situation in most developing countries.1 :

Even between neighbouring developing countries, there
may be disparate health care provision: Burkina Faso, Ghana
and Togo have large numbers of cross-border workers:
migrant patients mainly attend clinics in Ghana (sometimes
crossing over specifically for this purpose), because
health services cost the least among the three countries.'

.In many African countries, AIDS patients occupy more
than half the hospital beds. The cost of HIV/AIDS
prevention and care, 2.5% of gross domestic product
in some countries today, could rise to 6% by 2010. Many
are angry that effective ding treatments for HIV and AIDS

• •exist, but are too expensive for poor countries to afford.
'Those countries that have come up with solutions

to prolong life should be willing to share them,' says Linali
Mohohlo, governor of Botswana's central bank, 'whether
by giving access to the drags, or helping to meet the costs.'

; " ;
The .International.Covenant on Economic, Social arid
Cultural Rights entered into force in 1976. A majority of
the world's countries are a party to this Convention,
thereby opening the door to international monitoring of
their human rights practices. Among other items, the
International Covenant on Economic. Social and Cultural
Rights explicitly recognises the right of everyone to the enjoy-
ment of the highest attainable standard of physical and mental
'health. In addition, Article 2(1) provides that each State
Party lo the Covenant undertake to take steps, individu-
ally and through international assistance and co-operation,
to achieve progressively the rights in the Covenant.

A forthcoming statement by the UN Committee on
Economic, Social and Cultural Rights is expected to slate
their interpretation that health is both a fundamental human
right in itself and an indispensable precondition for the
exercise of other human rights.

However, as noted by Barlingucr•', 'the notion of health

. •'.! as a cornerstone of economic growth,us a multiplier
of human resources, and most importantly as a primary
objective of such growth, has been replaced far and wide
by an opposing notion. Public health services and
health care for all arc now perceived as an obstacle, often
as the hardest obstacle, threatening public finance and
the wealth of nations; reduction in health expenditure
(not rationalisation, which is the imperative every-
where) has become One of the top priorities for all
governments.

The model of primary health care as fundamental for
.the prevention and treatment of diseases has been almost
abandoned, 'line trend is now towards dismantling the whole
machinery of public health. Even in countries with

."minimal resources, priority is given to costly technologies.'
Some of the past change in the understanding of the

•importance to economic growth of health has been
perceived to arise out of the policies and approach of
the World Bank and the International Monetary Fund.
The World Bank is now committed to high light ing that
health sector •reform is a •means rather than an end in
itself, and to ensure that there is a focus again on the deter-

minants of health (education,•poverty, environment, gender)
and on tangible health outcomes.

: Ngvvcna recently noted 'Mbal, in Africa, 'the state health
care sectors arc overburdened, ill equipped and: badly
managed. Declining health budgets as a result of reduced

'.•government expenditure on public services have seen many
public health services collapsing in several African
countries.'Drugs for common diseases are either unavail-
able or of poor quality and so is the medical equipment.
The structural adjustment programmes that have been
imposed by the Brctton Woods institutions to assist
Africa in economic reform,, are at the same time leaving
little by way of adequate resources for health care.'
.••••.••The World Bank announced in July 1999 that it planned
in future t.0 take more aggressive action against: AIDS. A
Bank official noted that AIDS is no longer solely a health
pr/oblcm; but a development crisis that, is particularly
affecting Africa. Working with governments and other groups,
the World Bank has stated it will review its existing efforts
hi Africa and plans to redirect funding, if needed.

Discussing the World Bank's new emphasis oil flic
African AIDS epidemic, Mr Callislo Madavo, Vice
President, Africa Region, said: 'With ferocious speed,
AIDS has wiped out many of the development gains Africa
has achieved over the last decades. It has reduced life
expectancy in the most-affected areas and now threatens
businesses and economies', he said. 'Africa is in urgent
need of resources and support to turn around this
catastrophe. Tor this reason we are putting the epidemic
at the centre of our development agenda, mainslreaming
AIDS into all aspects of our work in Africa.' 7

The bank's latest research suggests that when the adult
infection rate reaches 8% - it is already at that level in 21
African countries - it nxluces per capita growth rates by 0.4%
a year. With annual growth rates in Africa averaging just 1.2%
over the past few years, that is a significant loss of income.

3. WHO: The World Health Report 1999: Making a Difference. World Health Organization, 1999, pxiv.

4. 'The inequities arc striking', says Or Jonathan Quick, Director of Essential Drugs avid Other Medicines at WHO. 'In developed

count tics a course of antibiotics can be bought for the equivalent of .two or three hours' wages. One year's ircaimenl for IIIV infec-

tion cosis Ihe equivalent of four to six months' salary. And the majority Ol drug costs arc reimbursed. In developing countries, a lull

course of antibiotics to cure simplepneumonia may cost one •month's wages. In many of these countries one year's HIV iratme.nl

if it were purchased - would consume. 30 years' income. And the majority of households must buy medicines with money from

their own pockets.' Quote taken from Press Release WHA/15 22 May 1999 WHO to Address Trade and .Pharmaceuticals.

5. fierlingucr G. 'Indivisibility and Globalisation of Health' in The .F.ffccts of Globalisation on Health. 'Report from a Symposium'

field al I he Annual Meeting of the NGO Forum for I Icallh. Geneva, May 1998.

6. Ngwena C. 'AIDS and Right of Access to Treatment: The Scope and Liniits\ op. eit. plO.

7. UN AIDS Press Release: UN Officials in Lusaka Commit to Increased Action against AIDS in Africa. Lusaka, I1) September 1999.
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"lUfCfflEASING'TIEATMENT'ACtfSS"'"'
Thanks to new drug therapies, many people living With
HIV/AIDS in most developed countries are now able to
live relatively healthy lives. Combination anti-retroviral
therapies allow HIV-positive people to reduce their viral
load significantly, in some eases to undctcclablc levels,
thus enabling many individuals to return to the workplace.
In developing countries and countries in transition,
however, these and many other therapies used to treat
HIV infection and related illnesses arc unavailable for a
simple reason: they are not affordable. Even for (hose k'w
who may be able to afford them, sometimes pharmaceu-
tical companies conclude that the potential market is too
small to bother with licensing and distribution arrangements.

The issue of the cost of drug therapies is of immense
importance in relation to .HIV/AIDS. Over 89% of
people currently living with HIV/AIDS reside in countries
ranked in the lowest 10% in the world in terms of gross
national product. Even in slightly wealthier countries in
Southeast Asia, there are major cost constraints. At the
Bamrasnaradura hospital in Bangkok, Thailand, for
example, only 20 of the 2000 patients who seek treatment

• •each month can afford the triple drug cocktails that
have become the standard of care in developed countries.

Ways to lessen or remove the gap in access between
developed countries and developing countries are
increasingly being explored. Two strategies that are
receiving substantial attention are parallel importing, which
involves bringing drugs in from another country; and
compulsory licensing, which involves using a legal
intervention to restrict the monopoly rights of existing
patent holders and make generic drugs more available.

In |uly 1999, the International Council on AIDS Service
Organisations (ICASO) published a background paper
on the potential role of compulsory licensing and
parallel importing in improving access to essential
drugs for people living with HIV/AIDS." The paper
aimed to provide people with sufficient information to
participate fully in the debate about the effect of inter-
national trade laws on access to essential drugs, especially
HIV-fclaled medications; and to help people belter
understand the potential for advocacy work on these matters
in their own countries and with their own governments.

It should be noted that in the developing world the
specific access to treatment needs of each country might
be different. Only countries with more developed medical
infrastructures have the widespread capacity to use
combination anti-retroviral drugs. For other countries,
it may be more important, to obtain greater access to anti-
microbial and other prophylactic (disease preventing) drugs.

. CURRENT TIEATMENT - ;
There are a few international initiatives in place aimed
at improving access to treatment for people living with
HIV/AIDS in Africa, Some that have received substan-
tial publicity include:

IJNAIDS HIV Drug Access initiatives (pilots in Chile,
Cote d'lvoirc, Uganda, and Vietnam)

Involves a controversial "drug1 access model

Enhancing Care .Initiative (pilots in Brazil, Senegal,
Thailand and South Africa)

Using multidisciplinary AIDS care teams to improve
HIV/AIDS care in resource poor settings

Secure the Future (five southern •African countries)

Bristol-iVleyerS Squibb has donated $100 million to
foster the development of public-private sector partner-
ships for solving HlV/AIDS-rclated public health issues

However, if there is to be progress in improving treat-
ment access for people living with HIV/AIDS in Africa,
there will need to be a concerted international effort.

,GONGLIISl i l l l ' . '^ . ' . ' . '" '••' .•.̂ ••••••' •••" •• ".
Some promising steps to a concerted international
effort: were taken with the consideration in January
2000 by the United Nations Security Council of the spread
of AIDS, especially in sub-Saharan Africa. This was the
first time that a health issue had been considered by the
Security Council, and exemplifies the growing aware-
ness of the impact of HIV/AIDS.

The World Health Assembly in May 2000 carried a
resolution which committed member slates to match their
political commitment to the magnitude of the 111V/AIDS
problem by allocating resources from national budgets
and from donors. The resolution also required members
to promote access to drugs at affordable prices through
establishment of a strong generic drug policy, negotia-
tion with pharmaceutical companies, and incentives lor
production and importation of drugs in accordance
with international agreements and national legislation.

In addition, Kofi Annan wrote to all heads of Slate
and government in May 2000 calling on them 'to use the
unique opportunity presented by the forthcoming:
Millennium •Summit to rededicate themselves to the inter-
national legal framework and actively contribute to
the strengthening of the international rule of law,'

This 'rededication' might usefully be directed to a real
commitment to ensuring that the right of everyone to
'the enjoyment of the highest attainable standard of physical
and mental health' moves beyond rhetoric to reality. We
will all need to join in partnership to achieve this goal.
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responsibilities?

1. Policy maker Q 2. Specifier i j

3. Equipment Supplier y

(Q) Which classification describes your
Company/Organisations activity?

1. Water Resource Management r j

2. Renewable Energy Fj

3. Agriculture LJ 4. Telecommunications r j j

5. Health and Social Issues LJ !

6. Transport i j 7. Tourism f j
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Double the amount again, only this time within • ' j : g ! ! | i | i § ^

25 years. That is the onlyway we'will "be abie'tO^eed'-' /^IgggiJJlJJJJI^^

the expected world population of 8 billion people.-;;;,• J | l l | | t l l | : | ^

Added to that, t:here.will •tae--derTia'rHiS' from^new ••\;-illI|lili!|!ll|||lllIlil|||l|lllll|||'|S|l^

customers, cloth .manufacturers'Wanting' a . s p e c i f i c : ' : \ . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S ^ ^ ^ ^ S M

fibre;: industry'looking for sustainable alternatives to .̂  r i t l l l i i s S I S i ^

plastics and paper, food and processing companies witlrhighly specialised needs. Clearly, farmers have tremendous opportunities,

unfortunately it seems unlikely that current farm practices alone will prove adequate.;/
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