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" . The, Organisation for Economic Co-operation and Devel-
, .opment OECD. was sct up under a Convention signed in Paris on

14th December. 196D, which piovides that the OE(C:D shajl pro-

mote pohicyes designed:

to achieve the highest sustainable cconomic growth and -
employment and a-qising standard of Kving in Member
countries, while maintaining financial stability, and thus

. to contsibute to the development of the world cconomy;

, to contribute to sound economic oxpapsio,n in Member as
. L. ~well a5 non-member countries in the process of economic
. “ development: - ’ -
——) to contribute to the eapansion of world trade on a multi-
' lateral. non-discriminatory basis in accordance with inter- -
- mational obligations.. . L.
) : The' Membérs of OECD ase Australia, Austna, Belgium, Cana-
» da. Denmark, Finland. France', the Federal Repubtic of Germany,
Greece, Iceland. Ircland, Tialy, Japan, Luxembourg, the Nether-
lards. New Zealand, Norwav, Portugal, Spains Sweden, Switzer-
land, Turkey. the United Kingdom and the United States.
~ \ " . -
The Centse for Educational Rescarch and linoration was created in v
\ June 1968 by the Counctl of ‘the Qrgamsation for Economic Co-operation
\ and Dezelopment Jfor an ymnal prrod of three years . with the help of grants
Jrom the Ford Foundation and the Royal Dutch Shell Group of Companies. V=D B
oo In Alm 1951, the Lounal deaded that the Centre should continue 1fs work ‘\
for a pStod of fire years as from 1st January, 1972, . '
- The man objectizes of the Lentre are as follows: ) -
. . 77 1o promote and support the decelopment of 1esearch activities in
. ¢duation and undertake such research activities where appropriate |
to promole and- suppart pilot expennments with a rieu o introdicing
and lesting innoralions n the educational system ; ) .
. 4o promode the declopment of co-operation between Member coun- TRV
i’ triey 1n the. field of Eycationad research and inttoration: v,
.« - * The Centre punclléns wathiw the ‘Orgamsation for Ecomomic Co- - .
’ operation and De.elopment™1y accordance with the dea 20n%of the Council |

of the Urgamuation, under “the authonty of the Secretans-General. It is
-supered by a Go.oonung Board camposed of one nationial expert in its field
of cempetene from eah of the couninies partiapating in«its programme of

-uork. -

. : 5 .. . . ) .
c OECD.'19%6. ¢ .

Queries concerniig permissions or translation rights should be

"addressed to: ‘

Director of Information, OECD -@

2. rue André-Pascal. 75775 PARIS CEDEX 16, France.
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PREFACE - -~

~ ' . , .
* L

e . . N -

Institutions ©of higher leérning havée always been\é;;%EIy respons-
ible f{or dealing with the problems of social change. This respbnsibil-
ity consists\in carrying out three fundamental tas¥s : -education, * .
research and‘community service. . ’

,ALthough the generally monodisciplirapy organisation of facul-
ties, departments or schools in the past enabled higher education to
:perform thgse tasks for the benefit of society, sondxtxons now appearp
to have ch&nged . - . . .

Questions relating to man and his environnement, and' rore particu-~
larly "the problems caused by steadily increasing industrialisation
and ever-growing consdper demand, can no longer be dealt with by ,'
traditional higher-education structures, especially those of
universities. A nanlfest’need which has energed is that QAhoofé,

departments ang 1n>t1tutes ,teaching the envxronnental sclences be
- developed along horlzontal, 1nterdxsc1p11nary lines.
Th€ educatignal task of these institutions should be to enlxght-
Bn the ordinary, «itizen, train future specxalxsts and generalists as
. well, as teaching btaff .at every 1eve1, and organise the further or
" aContinued traxnlng of .decision-markers and certain p:ofessxonal
groups\(doctors; iawyers;“aréhitects and enginegrs). The research
task would be to promote the study and preparation of short- term
soluzxons, togethel with Ionger term studies such as those coverxpg
the operatlon—of<ecosystems influenced by man. Their gervice.task
- should pr;marxly,?e conducted for the benefit of local or regional
" communities which gsk, for- their assistance. .
+ The présent repory discusses all these aspects which were debat-
‘82 at a,conference held by CERI at Rungsted, Denmark, in 1974.
It is gratifying to note that in the various Fenhev countrles
. f institutions of hxgher learnxng have undertaken

v

mary universities o
.to furthey the environmental sciences. -These outstanding initiatives
are the Teaven promisihg the Lrenewal ¢f higher educatpon and its,

relatxons with eocxety on 4 mbre geheral scale.

‘¢ . . .

. , e . J~R.GASS R
- -7 Director,
~ . Centre for Educational Research
' "~ and Tnaovation N ]
'

! » . . d X X, .

< "q - .
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o ) LADDRESS BY EMILE VAN LENNEP e
- ~  SECRETARY-GEWERAL OF THE OECD .

Confereque gealxng wit edJ:Z¥I§n and the env env1rcnﬂént.—$he,pgop1e of

- Denmark have demonstrated in many ways their resolve to harness eco- —
nomic developmentﬂfo the improvement of the natural and soc%al envi-
ronment. The participation in this conference is ample evidence, of - -

. the world-wxde craracter of these problems.‘In addition to the distin- L
gulshed Danish personalltles, the’ importance of thxs gathering is

. helghtened by the presence of many Pecognised experts, national re—
pwesent&xxves‘ftpm totb hemispheres, and members of several Lnter_

< pnational organlsatxons. I would like in particdlar. to welcome on_ . .
) behalf of .the OECD His ?oval nghnes< °r1nce Henrik,' Miss Tov# _Nielsen,
Mxnxqger Educatxon, “and mv honoured oredecessor at the OECDS ) '
> "Professor Thorkil Kristensen. . . e
» - Ladjes and Gentlemen, when the hzstory of the tuarter century N

folhwang World War II is written the extraordlnary capacity of the
alvanced 1ndustr1a1 nations to manage their economies so as .to main=
tain steady economxc progress and high lqvels of employment will sure-
ly be an outatandxng featupe. In the troubles of the moment we {
oo should not forget that simple reallfy. But, like so many othér remark-
- able achievementsy this progress has brought complications .as well -
5 as rewards. We are dependent on econoplc growth to.bring the benefits —
of mdterial progress to all citizens, to solve our soc1a1 problems,
and to give aid to dexélopxng countries on the scale thar is needed..
However, is it 1nev1tab1e that the process of growth should take the
form of .ever- xncreasxng 1ndustr1alxsatxon» the growxng predomxnance ’ .
of the urban mdde of life, and those forfas of spendxng which typify -
-5 the "consumer! society - therehy transformlng the natura}l and social -
Y envxr&nment in ways which may be detr&mental to quadlty of 1life»? °* ,, :
' The challengs for the coming quarter of "the century is sto make our
economic systems serve.the human and social purposes whxch, id the

T last analysxs, are theér "raison d'étre" The methods of organising * -
productlon must reflect the rightlof all itizgns in the labour force
v ) . o N .
. Ce L} . :, o . .
[ - L4 2 ’ - - .
. - ' .
. " . L4 i - ¢ - - -
) Q SN :
. 4 . . . ) *
ERIC. ‘ et
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not only to adequate income but also to satisfying work. A more ba-,

lanced, rroéess ‘of growth RmUSt producy equal up;ortunxt*es and benefits
for both uréan ard rural seczort. The interrnationad division of labouyr

.and the conseguPnt Jovements Letween countrics of péople, caritai und
k]

technical "k{jow-how" “ugt »efleer the opportwiity of all natious,

- both developin% and developed to 'share in the benefits of econom1c~

prosperl ty. In a word, econonics must be more c1early{or1ented to its
basic purpose:° the welfare of people on a world-wide scale.

The OECD advocates the need for-this broader concept of gdowth 1
a reconciliation of naterlal yrogress, soc1a1 advance and welfare for
the 1nd1v1dual citizen, and bet er distribution of wealth aﬁaund the

-~
world. ’arly in the 1960s the Organisation recognised that economlc

'growth' as a principal ob]ectxve,.was dependent on the,skills and in-

vehtlveness of people, and therefore that expenditure on edupatibn

and scientific research was an investment-in sconomic growth as well
as a social necpsslty “oda} the educational and scierntific commurities
play an important role in the work of the Organzsatlon, as wltnessed’
by the pa:t1c1pants at this Conference. In the late 1960s the earlier

' objective of e®nomic *growth was broadened to, 1nc1ude the improvement

of the guality of life. As-a result of these wider concernsx the Orga-
nlsatxan flrst began to explore p0591blp means for the control and
management of env1ronmennar 91de-ef£ects of growth, "and, secand.
launched, a progr arre uf social indicators to serve as “signpos{s"for
econom;c and soc1a1 progress. Today,in 197u, the’ OECDlsrespondlng to
the prohlem pqsed by the energy cr;sasrand the 'growing scarcity of
raw\paterlals as a potential dis tion in thé economic and technOf

) 102&c41 balarce petwaen countries uhxch may have widespread sepia}.

.

ran;fxcat1ons.

rven if xhe grave problemé brought on by th umulative effetts

of our ecofiomic and soc1a1 pollt1es. The appearance of new problﬂms
in thegareas cof the human erwironment, educatlon,energy and raw mate-
rials, are full indications of the changing circumstances of economic,
“development. While stch circumstances may occasionally force us to ,
concentrate on individual issues, an-increasingly human and just
process of growth must remazn our central geal. To enplch rather than
to damage the envxnogzent - \hxch‘after all was the herltage of our
refathers - will sdrely be a maJor and conganulng preoccupatlon .
within thlh broader v;ew of growth R " 4 s
What 1is needed is a long-term integrated v1ew’of the whole pros
cess which pulls together thie esonomicy techhlcal ang 'social elements

.of* the pvoblem, pollCles for prevention as well.as cure, and p051t1ve




‘.'é,ct‘ion by goverarments to assist the parxet to respond to__,;hesé needs.
. The meeting of the Hiniste"s responsible for the Environment in the )
‘ SECT P‘e...ber 'ountrxés, uhxch will take place in November 1974, thenpe-
e fore copes at a/propxt'ous zorent - .. . . t
nc*mn at the ‘political level Tusk, however, build on ge know-
s Degge 'a"*‘_:os a2 swidis whish c-1, cducatioral inst atutions, both -
- sehoms and universities, can create. vg predecessor, Th'orkil

Yr;,s’ensen, «as irdeed foresighted when he proposed 2n 1968 the crea-

.

. -.or cf a "értr‘e fo* :.*nca ongl Research and Innovaion in the OECD,
"a—d ewiou“aged the Centre to take a bold.apprpach id educational
s

Iharfe. That was e tire ef the sfuldere revolt, %2rd one of <he basic

1t icUles 0f scuueres i-. 'h;— traunmatic~ Vear was that knowledge, as ‘

Teevelop. : ire she Tniversisig’ smeuls M raic rome relevant to so*iety BN
_ ‘T::'.ay", wE dre gat*ered to discuss hou Jhe unxvetsn:\es have responded :e .
kaw, h..hout'forﬂutmg .rgbdcm And scientific creanvx.y, the world
L :f research.ard léatmng dan respond to the geasaties of. the env:.ron-
mént that tarrpunds it. Dare I say that this dialogue between kno.u'edge
an\_\.rea*ity between ‘the world inside 3Rd that beyond the walls of
R ‘acadaemia, is the essence of , and. Qot the pervezszsn of, the scienti-.
- fic rethoed ? Sciende,, evert 2z the fromxe' of pure"knowledge, is an »
nxp}o“ahon of realny.?o . .. . . -
, " B¢ that &b it ray’, our hopes of dedling with ;he problem of the »
exvirenmeny ue to a sxgm..xcant ext.ent in, the education of those who*
can See the problém of zhe ﬁ?.v.;ronx:ent in an ;ntegrated way. The,
p;'xm.zple of ."tne pollu..et pays”, by vuwue of which the costs o?’*e-
-'ducmb nggatgve Su.e-effects to aczeptable levels’ abe Jorne by xho\s
wha' ?&‘%a.e‘ “thert, tould e ;omp;emented by a more *o:nwe appvoach‘; B
* The comp;tzon and planning of industrial processed: hould. foreSee
ard avoid :uch side-effects , a possible cpmﬁla:entary prmczple eould
then be "?};e planner preyvents" $This will only 'bx possible if J'xe
_msu turions of hxghﬁ-r educatzon, both in r.he-:.r cndergraduate and~post-
‘gradua‘te ®ducation and i% theiz resear*h and developnent propamres,
are able to recongile’ 9mfo" ional speczalx..at:.od 1th the rdal geeds .
of the énvironment. The new technologies whu:h are needed for.sus-
tained economic de{"elop:enu will bov:ore Jeagily accep‘table if the
S rellurfor domymg from these new technolo:g can be forestsn .and
Jrevented by mdustrxal dfcz':;on-mar\ers ' therefore look updn this -
. Cfonference as an icportant cvcnt in the endcavour' to advanee, towards
positive g% in ..e"rated env;mru.,ental plamung, in which technologzcal
_ecoromic, sotial a5d hunar. cens;derauoﬁs are. gaven dge we.zgh‘:. *
i!cr.cevvr. intérdistipdi Irary ;.afmnp dw& fot Core about by chanze, o,
In fact, Tt Tegtires SQECAI éfforts to overcsme the ‘centrifugal for-
ces of sp_ec:.ahsanon that are gverywhet*e Jdn our post-industrial so-
%;iéty. Hpu can we find better ways to prepare prople for interdisci~

»
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plinary work ? How can insfituéions jcin‘in more productive pdartner-
ships ? These are problems thit must be. answered, o
It is ?or this reagdn that the OICD has watched uitq intense

interest the ewolutionfof the programme that, brings us together today.
+Sirte 1971 CERI has pursued these issues with ;hg_help of many ex-
perts. The product of this work is the base from which we begin our
deliteratdons today : 27 cases studies from 8 countries and 10 valua<
‘ble working saper§. ’ “s S
It is =y hope that we can wove dhéaa froz tp;s solid base of
information, sc that the concluding sessiorn of this C
sex forth : '

i
onference will
- an_analysis of the =lpments that must be brought together for
proper environmental edacatiorn whit'dzﬁci;l}nes, what ,
GpRIent, what practical eaperiggpce, what students, Fhat teagp-
. ing =€thods, shat scmmunicy jgf:\g} AN
- an_assessment of our experience : tge size and structure of '
irogranzes that, work,best, the optiral educational relation-
- “¢hip wifh industry and job opportunities, the most effective
; ways tofffffivolve students and cormunity 'in edugational planning,
the benefits coordinated action cam bring to the quality of
. 7+ he world in which we live. ' ‘ v
Q -a groQEEEtus for action that’'will help guide the future of
“a ., environmental education it§%}£. but will also reach into

R . ' ‘Ppongr questioﬁs : the lessons that night be applied to other
areas of ‘social concern such,as heglt&,‘social services, and

. .  enmploymenty . v .

' . Jéucﬁ regul;s, I assure you, w§}1 have ap, impact in.oub.Member .

. countries and on the international.level as well.- Cy

Py ._’Ladies.and Gentlemen, let me conclude by expf;ssing ny thanks
to. the mapy people and organisations who hLave.contributel to this
Conference 3 the Steering Group and ivs able Chairman, Mr. Jens '
Hedegaard ; t%e experts who ha%e prepared the reﬁarts and taken part

in the inrovative programmes we will ¥e discussing , ail of you who

A\ s . - .
have core so far to participate in our delzberatxons; —
. ‘en ~ . s _
¢ .
. . .
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* Mr. Sseretarv-CGeneral, Madamc Minister, Ladies and Gentlemen,
. ; R

- - N 8 . . - . .
) 2} ElVes re great’ileasare 10 be witr you to2ay for the opening

of tr2 Tonfererce or Ervirorrental Dducation at‘iost-Secondary Level.
. Ll 2 . »
* The world environmer: has actquired a rew neaninmg vhatais becom-

aier ity We have realised the importance of

»d
v
R
14
b
.
LS
.
w
.

¢ roe threatened by the spread of cities,

ro
-~ .
Pe growth 6% popalations ard poliution fros industry. We are begin-
- .

L
re light as certain arizal species in
ly whe
of. exeancricr. . . . .

Y And yet Nefture s vast and prod igal. There is living space for

“ring To sce Nature ir the $

‘which we 3how an irterest ¢ rn w¢ realise that they are in danger | .

all human beings 1n this world and for Tary more ad well. But whereas
p“e vious ggrerations were able to demnlish, rtransforrz ard build with
Trunity and without Jdamaging the world around therm or Ahe heritage
- of bypege 3§e§, 1T WOLIZ seem thay rfore than half-way <i ough the o
22 ve arrived at a atage in which the accurulation of
>

s = amrch

ural, cultural, natural,

.,
0
Y
e

-

r

*! . Or even Puman - rdWw threate
. .

.
. 1ife ard a cavilisation whick have bﬁen naxded dewn to us through the
centuniel and. nmirror sur history.

ite
inexoratle de&truction a way of

i

we oTust of course acceps change ard rove forward, otherwise our
+
b

. cavilmstion woulsd rerair 2lerssis would zef in. Butteven

a3 ye chanke we rust pespest and protect nature, that moft essengial ) >

’ £ huran possessio H j 1y environrent in which Man can

thrivel . * .
T last fe

£ irrcversiﬁle, wrether 1t.be along the shores of the Mediterranean,

.

on the plains of Ro.th &rerica, on the rummits of the Alps or at

“hove wrought des.ructdor that. in many cases

Approaches to our cities. Irdustrial cavill ation:ra"sprﬁéd its can-
- cer without raard for landscapes or the human teings wholhave to lzve
there. 7o prevent thir Szgeare, which is £1i11 within bounds, fron
getting completely cut of Fand certaxn organizations and a 'cctzcn of ° )
pablic opiﬂion have sounded the’ alarr ard set forth on a crusade to
arouce the cor-dwzt) 6 3 danger which ray well de xrrcredzable if we A

25 rot facc up 10 it with all ~speed. .

.
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The nime hasvcoze to speak out and to marshall our forces if our
environment is to b 5¢ved. for a battle will indeed have to be fought
and stime is not on ou“ side. So it is hearteq&ng that the QECD has
convened this hoﬁferen:e whose there “Envzrpnaen~a1 fducatiord at
Post-Secordary lewel”™ shows the importance Et attaches to the outcorme
of this struggle. By itz action in enlisting the "post-secondary lev-
€l™ in this crusade ¢he 3ICZ has called uyg new and absclutely fresh -
troops who are destzred 10 bte the spearhe{ of opgrations in éhe years
zo"coze, T .

) In devising new, educational curriculajdirectly concerned with
the ervironment and appealing to the young and the rot -so young <to

hus:arq both cur erergy rescurces and our livirng space, we are At erpt-
f

poe

< deep-seated reeds : 10 pretect and improve our en-

Ot
f

g

\?
5

vironrent ari to train new generations to]bring'to fruition a_po\jcy
whofe seeds we are sowing. today. !

I az convinced that your wors here u:ll"?e frui
reaching effects not only in your individual.coun:?ies byt also at
ional fevel. . . .

. . .
I can 1ﬁabxne Low much preparatory worh has gone intd *ris confere

internat

snce, grd bow liuely veoar :is:ussi$ns will be during the four days it
is to last. I want to express my =ost sincere good wishes for the
success of this conference, for I know your enthusiasé and detérnina-
tjon a;d also the inlerest with which we shall be follow wing your ef-
forts. Your task is not®only to ensure that ‘the tree of 1Tfe flowers
iff the coning,yearé but alsc to protect the vitality of its deepest |
ts so that our society and our whole civilisation caf¥ontinue o)
flourisk in all serenity. v

tful ard.have far-*%

.
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.
Ervironzental Tducation : An Acad =ic Plan for Universities.

- *

. flur Foyal High ness, Mr Secretary-General, Madaze Hinistgr,
- Ladies ard Jentlener, N . -t
The th.ree'pri‘ ipal forces in the world to»déy are the explo§ion .
of poruiation, the rapid develppment of social and physical “echno-
2 The revoliution of rising exfe~tation>.'Curre:ilr, the popu-

Tazion of the world is growing at a rate of aimost 100 auditional per-
‘sons ger minute. The number of human beings will be.doubled in a - }

\

N thirty-year period, if present trends continue. And’e&en 2f the Yirth k
rate is brought down 10 a cere raplacerent level, in all countries
thyoughout the planet Earth, it will take several decades before thé
population }ncqpase tarers off, and wa-finélly reach‘a point_of‘popu-
lation stability. .« . .
The conseguences of ever-nore-people are far more serious than
“would be indicated by the simple arithmetic of the popuiétion explo-

. sier. The resource requirezents for each human being are increasing
every year. There are several regsons for this. Among then are the
tgealation of demands on the part of all _peoples and the 1mpress;ve
development of social and physzcal technology yeargafter year ona °-,
contxﬂuzng basis. Such technoiogy responds to human demands fdr a
tetter lx.e, and in turn nakes it posszblesto develop even greater i
expectations, for the future. But technology is expensive in-terms of K_

- ‘regources. Each' year <there iw a greater demand for energy, not just .. E
in total ;»ount, but irn the amount per cap!ta._Each year the good

. standards are ra;ﬂed ’hzs requltg in a demand for more, a greater
var1e£y of, and higher qua11~y of foocd stuffs per capita. Each year
the dcnandﬁ are raised for housing, fransportat;on, comnun1cat1on,
and other valued aspects of our so»1cty. .

As a result, the depletion rate of some of our natural’resources R
has reached serious propbr*1ons..Agrxcultural land is at a prem1qp

. The green revolution has real limitations. The world's use of petro-:

iedb and fossil fuels in the last thirty years has created an energy
crxa"‘o1 major proport;ons. Thes reserves of several minerals are
, dangerously low. ’ “ - : .
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Social and cultural resources aye being used ‘at an eveé-ancreaS-
ing rate per capita, as well as those in the reain of the biophysi-

. cal. The intensity of the use of our political instjitutions, the heavy
stress or. the family, ard the preponderance of urban society the worla
around, with all 1ts consequences for the inadeqguate social institu-

' tion Xxnowr as a ity - trends such as these place an ever grieater re-,
liance upon the social structure or social technology of the world at
a time when its development has been pressed to keep pace with events.

The, effects of transportat*on and cormzunication techaoclogy, along

. with u;rljwzde ;ndustrza’xzatzon, threaten the uery fatric of honoured

and prized cultures. Will the fait of the plane. Zarth being one world

pean that ail cultural differences fade ? Will modernization bring a .

urniformity of values suach that there are no true alternativess in pat-
terns of living and beliefs ? This homogenization of cultures is not
just a :agieruof the industrialized world versus the less developed

world. Nor is it the West versus the Edst. The raintenance ad strength- -

erirg of lverger and complenentary cultures is a problen wz;hzﬁ”
countries as well q’ acqng countries. As "eople &nd people beco*e .
closer, a threat of sareness and loss of 1dbn~1.y energes.
e, Because of the press of pbpulatzon and the s\eaay gux;h of human
expectation‘hnd of physical and social téﬁhnology, the rate of change
in the worid is accelerating. There is thus less ;1“e to adjust t
altered ¢gircumstances. What was a veszdentzal seq;lon of a czty one
year is a cormzercial or industrial dzstrzct anotler, Wha.-kas a

s £ ng Soz=inity one year iz an urban sabdivision The next. What
was ar qrexﬁlored ~ont‘nen°'one generation. zs a pcopled and intercon-

netted set of Mving cormunities - twcnty years later.
. This is the kind of,world uhlch hzgher education must address

in the, last quarter of the ‘%eﬁ;lesh century. It is_a’'restless world. .,

It is a world demanding action now. It i% rot a world that can wait.

If u-mverszne@ are % assuxme a more vital ropé in society, they

. carmot afford to wait ezther. They- must re-exanzne their philosophi- ,/
cal basis. They nust :houghtfully Questzon their reascn for being.
They must join the orld, rather than comsidering themselves refuges
fnom it. The dorla/xs their focus. Society is theip datun. Education,
and 6n1vgrszty’ed ation in particular, must bgcone environfental in
thg broadest senfe .of. that tern. < g -

" Traditionafly, "he claﬂszcal university has tried to renain aloof
fgon society. ‘°~hq< been a retreat, a phzlosoph1ca1 Mecca. It has

been based ory the eoze'hat quur;ous notion that socxesy should pro- ..

5 ', \ v’
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emphasized snoaledge for iruwledge's sake, disciplinary learning for
thy 2..2:pline’s sake, profess.ional knowledge for the professions's

sake¢, and autonormy fror the rest of seciety. .

‘Joday the needs are for a u“i‘ ity that is more fully a part

Lliety, ever while retaining i:s autor.ony and academic freedon.

-} O
Yo
[

he reels are for a urdversit, that has a sense of social responsi-
Bility, that tag 3 prodlex orientation te izxs curriculum, that is
concwrned with future tire, and that seeks the ‘ntegration of knowl- 3

, ¢ upe L€t 45 +,erare each of the four elements of a unzverszty aca-
N e . w, .
QT4 fianl baled O6L wnVir ew.a} education, . 1
0y ~> = - . N . »
+ Farst, given the ervironrental crisiss that is engulfing the

aSTl2, thers ic 3 reed fQ'.un-verQltlﬁ with acadernic plans based
“ilzsoph. of social responsibility. Because of the explosion
every unive*sz:y and every scholar and studént tust be

T S hav hav:ng such a colect;on zade on the basis of pure insti-
ral whim, 3r on the baszs of dzscxpl-nary considera-

referabtle 0 make- suck a selection on the basis -

. -t )
al responsibility requires a decision on a

m u-

=
r that he has a stake in the ‘world, and that he is going
§ opporturity of acquiring knowledge to prepare himself to

the world a Pevter place. Sirilar decisions are required

L g ke

£ ehe jerclan and tre uriversity. This does not mean ,an endorse:ent

- of avy pIarTizular poiitical roverent. It does mean ‘ha. unxversxtxes
Zus® ilem*ify clerernts of relevance, and 1ncor,orate then into a
uriversi®,'s ruisrioen and curriculunm. A uriversity can help make knowi-
2y zezially ;plzcable and assist the student and the larger con-

qu;rzng‘skxlls ir how to brin} about soé<?f change. ‘A
. uriversit, oducation can be made rele aaf} can be made an experience

[S

nosocial responsibility, if we in hip é: education wish to take
nitiayive, .

%
c
s
f;

’

.
:
\“»
'J »

tould offer oppor un) to students \to beighten
their rwarencss of all kinds of knvzrcnﬁvn‘ cohcerns - cultural,
sotial, and biephysical. While 1n<t1;u~xcn< of higher educzation rust
b¢ careful no@ to resort to xrdoc.ranatunn techniques, it is their

- role to provi Spportun;txes for s\udoﬂ s to rethink the value bases «
of treir lives ard their socxety And 1t is well 10 remenber that .
such cardinal virtues as love and peacr-aue not attaznable if we do
ROT have a substantial qublity of life in this world! Iz is -irportaat
that all Fersons fird ruck of their zdcni& y as huuan beings' in their
relations w 1'h other human beings. This He'not ‘o argue that the
EToup or the state is always superior '& the individual, Iz is to in-
Sist that no human being can find his ouﬁ }den.xty in a meaningful
way separate fron his pelations with othey human beings.

. 18
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. wasle, or to protlers of psllution irn general. The physisal guantity ~

. o . :
Hﬁﬁﬂl;; T~ {)_

Second, ervironmertal education is furndafentally probler-oriented .
educat.on. [t =uggests, in its broadest sense that a student, a scho-
lar and a un.versfty should select courses amy points of emphasis:
related to certain ¥irds of probtlems ir Lhich they have a parsicular
n

t‘

[

erest. These protlems could te of o ticphysical nature, such as ' o
-

4

he world's severe shortage 2. enLrgy. They could relate to unrecycled

of rommren e resdurces could pose challerging guestidns, along -
~ L ) . . .
T impact of mar or <he entire nortunmar® .

uzth the depletior rate.

=
g

hiophysical wnvironment could provide a framewori of study and z-~al- -

that ~ouli.te r;.arding. There are increasing concerns relative
Ctudents allle. Ir *he :o071al environment

s need toltestulied. In this urban
ar i rrofessors c-ul” usefully deg&}e their ener-
er home environzents, bet-
T wWOTrh environmants. The rela-
'0mic ahd the political systems 20, human living -
s is cerftrdi. In regard to cultural "vironrgngk, again :
the rrofessor gh: studert are presernted with mary possibilities. "here
is the potential threat of Sultural kor:age..xzauzon bogth within and ™
among countries. PFegioral ard etfmic ari, tusic, and drama are xncreagr .
irgl, wunder avtach by forzes miking for sareness in the'i*nld apd. in r
particular sozieties. But whatever the focus, thers are plen\xful op-
portunities for prodblem oriertation in any ofthea ts and scxencesw N
ard the related ,ro.ession\. A prodlem o—xe 1tazaon will give a new
zeaning to learaing, and an erhanced hogavauxon for lcarnxﬂg In turn,
the role 4F ~:iv£rszties will d¢ strengthened in the estimate of stu-
dérts anf, even odre {pportant, in the cstizmate of the larger community. LI
T3, 4 new tize perspective - future tire - needs to be adopted

by unifersi-ies. dxs:orx,al 1y, universities have tended to enphaszze

in * fact, the ry idea of 2 un‘Vsrﬁxt) and a unxversxty librawy*
visions of old maruscripts.and dus‘} books of many .years of age, N
edge of the past will aluays be zﬂpor*an.,of coursq,iﬁut the past

ruth futurisr should become the concern of all branches of knowl- .
" and of 20St Zsurses. In addnxon,,;:Ourss specxany oricnted to-
the future should ke develop®d. For exarple, a uni wversity night offer

a seginar in a student's lqst year in which the s;ugent would ke re-
quired to prodect the dirensions of a probler and its'alternativc solu-
tiong over a thenty- or fire .- .cear period of time. Selutions to
prodblems are not likely to be adeguatc if only the pféswnt or’the near
future is considered. In any event, the real gotential of énvirenmental
education at a university 1evel can be reacted only within a-context

of future tire.

12
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Egurth, integration of rnowledge as it is applied to particular
protlems .s a requisite of ehvironmental education. There is a resur-
© gemt leeld o permxg and encourage toth student and faculty member to .
relofe ary ard all af ects of knowledge to environmental probrpss
ac rase lLeard rany words about ~.l:icisc.plinarity, :nterazsczplzna-
r.t,, and rransiisciplirgrity. Ir fact;~shere is nothxngwrong,-uua-
meatally, atout disciplirarity. All of these aspelts of’knowledge can

v relsteleo cncironmental problems. Thus, offe could imagiﬂé elements
>f all ;.s-‘SIin.s tesmg aprlied to env;ronmental problems in one or -4
arcimer rarts of the curriculum or stuydent's learning expe§1ence. In
a 23ditior, there could easily te multzdxsczplxnary and interdiscipli- M
) = ::.rgi% asrlied tc the sarﬁ _range of problems. The cowcept of )
. eTiegrat.o 2f «rowledge ic funda:entall; a concept that *equxres Y

roact. te a problem. It does not deny the valzd\fy and,
.s2iplinary k-ou‘edge Nor does it embrace.interdisci- :

for ir:er:xsci*’xnarx;y S sake. Rather, ;r requires a re-
i1iaT.¢ 7w atever jarticular areas of lnowledge are Guseful. and valua-
tie “o *v* rrotler Stjectives at hand. of cou‘se,«ﬁ*tn fhxs as an
3 er emphasis will have tg be ﬂla.ed On interdisci-
irarity than has been true dp to now. - . : S
4 university which adopts an acadenmic plan based on sécial re-
Ly TR T o**enta;xon, future txme, and 1n~egratzon of
eldge i3 fur damenga iy cormmitted to educatxng its students in pro-
e« - tlem szlving. lver the years universities have done rather poon;y in. .
B 2rvelopiny the iroblem-solving abilities of their students. Normally .
there are rolatively few opportunities for students to ledrn how to
lenms, how o develop alternaftive solutions, and how o .
effective 3teps toward implementation. Social change is often
a freurht of ar soretting that can be prescribed, conethingfbr'someone
* +ise, ratter thd? ;vt-:;-~ that is evolved and personally experzenced
ard evern peprsor all} ,alnfu‘. So;xal change is often gdiscussed in the
Lyt seldom ic there a concarted attenmpt to devele instru-

’
1 atilifics arong the students. An inportant factor to keep in
nd is_thdtLinstru:antal abilities are needed apong al2 kinds of

ley regardless of their po:z‘xon 1n society, their field of know- .
¢y or the protlenm. with which they are concerned. Instrumen;al .
«5 are needed just ‘as ruch among the physzca} sczenCes and the
bio}ogzcal sciences as they are among the social s cés and the
tunaritied. They are necded among professionals, arong specialists,
an3 a—org generalists. Ivery student is a potential decision-maker. If
ttuderes are to tucOPﬁ effective participants in comzunity betterment o
years to core they should be perritted and encouraged to enhance
their ﬂrokl.m-\olvxnb abilities while enrolled at universities. )

<1 .
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Problem-solv1ng and instrumental ab111t1es ‘can be strengthened
in many ways. There must be flex1b111ty in the content of a un1vers1ty
education, so tha: each student can adapt the curriculum to the kird
of problem focus he or ghe would most 11ke to pursue. There need to
+ be vpportunities for students to take initiative in their own learning,
just as they would take initiative in‘regard to probléem-solving at a-
time after graduation. The!EKFhould be opportunities for internships .- -

and special projects in the community, foqused upon

environmental concerns. Such experiential education

that not all‘knowledge
munity members must be
campus experiences are

is obtainable on campuses of
4

involved .with professors and

to be effective..In this way

social change and
ungeiliﬁes:the fact
Com-
studéents if off-
studen;s‘can. .

universities.

learn that most social change takes pla as a result’of cdoperation,

not confrontationeqEnvironmentad education should be multi-cul’tugal,

since the solution to environmental problems may vany cultu*é to cul-
ture, ard certdinly ways of implementing solutions will vary culture

to gulgure. furthermore, ervironmental concerns are sysnem concerns, ” T
In our wbrld, everything is connected to every’h1ng elqe. These 1n— .

terlocking systems nus{ be understood and must be changed if we are

to make progress in quality of life. Cyberﬁet1cs becores of great ‘
. concern to those who would ehphasize env1ronmenta1 education.
. Thus env1gonmeﬂta1 education is a phllosophy of éduéa;zon. This
phxlosophy provides clear guzdel:nes for those who would 1ntr€!uce -
change in universities. These guxdelxnes are applicéble whether envi-
ronéemal edugation is to be introduced throughout an entine a.nwer- T
4 z& or in just part of a university. They are applicable whether :
the university, institute, faculty, or school 1°'old and establxshed
of‘new and un<tructured They are applicable whether the approach is'
L sgec1a11sf or generalist, avocatiofal or professional. And they are '
‘plxcable r»bardlcSQ of the academ1c area, dzsc1pa=2§ry field
sgbject matter concer#ed 4 .

or

The need for environmental edycat1on has never.been greater. And
is a worldwide need. ‘The recogn1zed leader in this. «pfidwxde nove-

.
AN

nt is the Organisation, for Economic Cooperat1qn and [evelopment.: Yor ,
than four years OECD, through the Centre for Educational Research

Innovat1on, has been actlvely encourdging universitiés aroénd the .

. ned hor endorsed, the conferees felt, apart fror the use to which inter-

Q .
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taken promptly.~Mn April- 1¢71 it Spongored a very productive semindr
on environmental education at:Tohps. Essentially, the Tours. seminar .
identified much of the Jjdeelogical or philosophical vhse of en&iron-
mental educat-Low. It also made xmportant contributions t;adeff:.m.ng and
de11m1;1ng the concept of’ envxronmental education. Through the OECD
puglzcatxor programme, the rdsults ?f these efforts becane w;dely .
known. And raw, three years later, we have yet anotﬁeﬁjinibiative by* -
QECD. THis time the preparation ;ortheconference‘h%s;be preceded
by a set of case studies and surveys. Conference paiv1c1zg<éon is
broader than ever before. 'The emphasis is upon actuaz experience with s
envt?onmental education, and prnblems of 1mp1enert1ng it still furgier.
The Member courtries of OECD Bear a special respowsibility in
+ regard <o envz*onmer'al education . They are the more advanced }ndus-
tr‘al coun%rzee. They have- omplex envirormental problems, of a kind
that other :ougt!.es will soon experience.'And they have substantial
systgms cf zducatzor, wP‘ch have developed over thany years. "These .
°ystem ir turn hava ;n uerCEd @né,are contrnu‘ng‘to 1nf1uence edu~
.cagzonax .patterns in many:ozher Suntries afound the world.
R Up to*now the systems of hxghe" aducat*on in-the various OECD
countries, uhxle havzng many dxfferences have essent-ally shown
similar tendenczes. Almost w;thout ,exdeption, ' the bulk of 1nst1tut1ons .
of .higher education in these c0untr1es have followed the’ classical - i
model of higher »jucatxon. ¢n these unxvers1t1es, professors are pri-
marily Ldentlfzed by the . disciplines or professions to wh1ch the
belong. Thé emph.*ls is "on the, accwulatzon @f new knowledge and the . _ __ .
-acqu*r1ng'of knowledge for kdowledge's saPe .In the last few years, a b
nurber of Merber countries.lLave created neruﬂzversxt1ea. Someofthese
have become éxpzrzrental uhzversx ies, and have not followed the clas-
sxcal model. Several of thdm have becone exp 11c1t1y oriented toward
environmental education. In 82411 other 1n5tanccs, there are part1cu-
Jlar falulties or institutes or schools of much larger universities that
have becokme the experirmental godels in envxnonmental educatmon.
) Thus it is apparent that we in environmental educat1on have made
some prodress. We started some years ago with ﬁxscussxons of the envi-
ronmental grisis and with observations on interdisciplinarity. We then
proceded to' define the coneept of environmental education and identi-
‘fy warp of its znxLzal applxca;:on. Now, judging from the papers af, .
this conference, we are concerned with its further implemefitation and
&i?% its status within our universitieg - hopefully a co-equal status.
Have we then come to the crd &f thé line ? Are we now atta1n1ng
our ultirate *geal ? To we cprme to Rungsted to cplebragstheldst confer-
ence  devoted to the development of environmental education for QECD
cou-tries ? What is, and will be, the significance of the Rungsted
conference ?
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. tal education is In danger of being restricted by belng viewed exther

IV oo .

»

I bellﬂxe that Rungsted is not the conc1u51;% of our efforts.
Rather, it represents.a significant midway point 1n a long-term ef-

»

fort to reform higher educatlon. It 51gn1f1es the, 1ntrodqu10n 'Of -

environmental education into at least one of the ¢ }cura of<dtf

least so?f univensities in each of the OECD coupfr ©s. And the confer~
ernce ‘has‘resulted in the description and analysis of these program-
mes and the identification of ths condltlons undér which they can be.

1ntroduced and can prosper. That is no small accomplxshment. We have.
L4
[

"a rlght to a certaln satisfaction.

There remain three important tasis ghead, ho tever. Jirst,environmen-

‘as juét another gerneral educatlon course (another course "add-on")
or as anotﬂér department, 1nst1§ute, school, or faculty in competl— ) '
'tion WIEh other departments,’institutes, schools, or faculties. We -
must keep our eyes on the long-range objective, namely, that envi-
' ronmental education should pervade all kinds of curricula’, 11 kxnds
of departments, institutes, schools or facu1t1es.
Second,*up to now we have been concerned with individdal univer-

sities and thEIP curricula: the tlme has come when we. should focus .
our attentlon on systems of unxver51t1es. Each of our, countrles has.
such a system or a series of system51 Each system contalns several

or many universities. WLthxn each of these systems, will the pattern °
of the last five years prevail, with the classical fodel of un1versl— :,
. ties continuing to dominate, and environmental education retalnlng '
small experlmenzal - and hopefully, go—eQual - status, here and there

Or, hds the time not come to remove the experzmental" label from

environmental education ?’Given our substantial expcrlence with it, :
and given the urgenc? of world environmental problems, should not envi-
ronmental education be a major thrust ‘of each higher educational
"systen ? 1

My own response to these latter questions is definitely 1nthe
affirmative. ft is time that OECD Medber countries rethought the *
prlnclples underlylng their systems of hzgher educa§1on. If environsr
mental education is to assume its proper and justzf ed role, the eclas-
sical model of a university should become the exception, rather'than
thie rule. Environmental education, broadly. conceived as a particular .

kind of approach to education, should predominate in “the .vast majority

of universities and university curricula. Most un1vers1t1es and univer-
sity currlcula shouldﬂmove if its direction. 'y

A- thxrd tdsk lies before us. Environmental educatgyngs phbfa*
driented educatzon. The stuly of envirorment rust ot be artxfzcxally sqparated from
, the study of other pressing problems of the world. The problems

confhct and cooperation, the preblens of hunan .dennty, the problex:s oAmno -

v
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mic development - these are a .few of the countless areas of human_
concern. And envzrédment 1sore1ated but perhaps nét alwa;§ central, *
) to each of them. - ) \ L ot . -

We in ‘environmental education have an opportunfty te give~
leadership to problem-orientéd education, and not JuSt to & narrower
env1ronmenta1 educatxon. This is a necessary next step if ‘the tdrm
. "envxronmental" 1s to fetain a broad meaning. More important, the -

ultimate sxgnxficaﬂce of the envxronmental approach toreducation lies .

in_such a course of actxpn ~/1n relatlng envxronmental factors, to the’ .
other problems of the world. - -, ¢ hL . __—
Thus after Rungsted we will st111 have importainit-unfinished
| : work to do. The goal is to work for systems of higher .education in ]
. each of our countries in which problem-orxented educatxon is the nor-
mal pattern in the majority of unrbersxtxes As a supPlement t® this :
normal pattern, one or two unxversxtxes, ‘or supplemental parts of
\\\v . unxversxgxes, should be expécted to retain the classical model and
" emphasize basic research and knowledge for knowledge's sake. One or ?
two universities, or supglemental parts of universities, should be
‘boldly experimental. They should move on beyond: the confines of pra-
R L blem-orxented or'envxronqental educatlon as présently congedved. But
each system in the main should*emphasxze problem-orxented:educatxon\-»

. " in most of, its univensitied. oo
. ¢

.,

“This is an ambxtxous goﬁl It is 'not attaxnable ALlcgly or eagi

1y. ‘But nothxng shbrt of an amblxlous goal is adequafe.to :?g,bnggd © T

- educatzonal needs of our prohlemzbes axw4§f%aday»———~7;irv
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o _ ADDRESS BY HRS TOVE NIELSEN, UANI‘SH MINISTER OF EDUCATION
T A . S
) R ..". A . , , - f

- 4: .
\ . Your Royal Highness, Mr. Secre.’tary'-Geﬁeral‘\Ladxes and Gentlemen,

. » On behalf of the’ Danlsh Gdvernment’ 1t 1! a great pleasqre for Q
me to welcome you to Denmark to thxs conference of Env:.ronmental . .
Education at Post- Secondary Level: ‘We are flattered that the .OECD
has chosen our countfy as a ‘site for* this very mportant meenn , and ;
I Feel convinced that the vr-esults of this conference will contrlbute
to en’large our” efforts in the field of envitonmental educatxon ‘in the

b 3
future, . et . e
K Al over the uorld the téndency towards a closer relamonshl " L
' between education and the com:nunlty 'is a predomlnantx fgatuve and thus\) - '1
the emergence of environment as a, publxc issue has been refhcted zslso *
in :fxe rapxd growth of the env’ironment*ai programmes in edueanon— R
, . Env:.ronmental educanon being of an international character . '- x. "

makes ‘a wide 1nternatxona1 cooperation natural and essentlal.g In v:.ew . ;
q.t;:he prevlous conferences at !hée ang xbszrs, and-:—he:m succqu;,- and vo= ’f

e N

g1 B‘ns f‘rk_ﬂ%a.h the 08&!3?&221’3&5 came& out | o .
W‘f&; I want to. express Ty apprec:.auon for the helﬁxng C
"~ hand which is thus stretched out jo natignal authorxnes in, order

’ ‘to facilitate their .efforts in the strgggle for 2 bet;e»—&xwmonment,

$ .and for the aid thg env:wonmental programmes at “our unxvergzne%‘may- °

receive from the results of this and the two above-ment.umed cor@r-

. ences. N . < . = S , '.’
- We all-feel that the demands for an improved society are growlng L b
“in these years and it is my hope that ' the ach1evements of your work
. in the comxhg days will be a step towands thxs goal, . ' .
W1th these few words I wlsh a1l partlcxpants a Successful . ° ) .
conferencé and four days of hard® work., =~ » o -
<. . N . . K . , ° ’:
- ‘ M ‘ ) ’
* ‘ :‘ Y ' -.
- 1N ' ~
L4 . * = 4 ‘\
. . L ’ ' 4 v
M \ ! ) ° -
. - e
v - ‘ * n " ’
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S . o - «” »
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Responsible authorities in OECD Member countries are upged to :

-

iid-

{ii)-

iv)=-

have better opportunxtxes for retraxnxng and for expanding

systems of education and work. T *t ‘._
Acadenic institutiéns that engage in environmental education
are urged to’ . :
vi- be fully aware that such interdisciplinary ptogrammes are

.believed to be bdest inmplemented through a problem solving

vi)~

. results. These mter\'lzsc:.plmary 1nst1tutes _should be linked

,comzunication between 1ntcwdst¢p11nary teane and deécision-

)

REPORTS "AND RECOMMENDATIONS OF WORKING GROUPS

‘e

. - N ' ° N
SOMMARY (){ RECOMMENDATIONS -

Y

‘encourage the accgptance and debelopdent ‘of environmental
interdisciplinary academ;c units which would provide ap-
propriate traihing “for the specialists and generalzsts,

in the r¢ports and recpmmendations of the Working Groups ;
suppo*t the establxshuent of 1nterdxsc1p1inary environ=-
mental researﬂh 1nst1tutes as distinct fron multi-or plurz-
dzscxplznary 1nst1~utes which may not'have integrated ap- ’
proaches towards the desxgn of research or synthesxs of

profesigzyals, educators and decision-makers as defied

with °h&Y~each1ng institutions and should receive spe-=
c:al»alioca~1ons of  resources for their actxvxﬁues’, N
encourage and suppert the establishment of National Councils
~of Environnental Edycation to promote envirohmeptal edufa-
tion at the préprimary,*primary, secondh%?'and'pos;-secOEJ
dary 1évelsi;-

Yévelop the principle of recurrent edué%tion -~ discussed in
previoug OECD qulxcéfions - as a' long-terg strategy for

the future of envzronmental educatjon. In‘theznnedxate
future, educa;ors, professxonals, and decxs1on-naker$ should

their envxronmen~al knowledge-and skill. This could be
achieved by developing a flexible® organxsatxcn for,both

approach, issue-oriented and system-oriented dase studief,
tean teaching and practical: field work ;3 .
assure leadership roles in estabhshmg foruns to formalize

nakers on comnmunity and regional enVironmental problens.
- »

26

. o™y




- . .

Organisations involved :.n 1nternanona1 environmental research
and education are urged to :

vii)}- continue and expand the coordination and cooperation of
their work in order to avoid unnecessary duphcanon of *
efforts. ' ) *

viii)- maintain a flow of information on environmental edugation |
and research, with particular respect to manpower, re-
sources and institutional facilities. -

P

-
.
»
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TNVIRONMENTAL TDUCATION FOR S?ECIALIST! AND

Working Group N° 1 ¢

i,
need to
a)

or

b)

The members of the Rungsted Conference emphaszzed
prozote simultaneously :
the training of a larger number of specialists

Chairman,: P. Jones, Capada

Rapporteur : P. Laconte, ?elgiu; e T

(3

the priority
. .

in the natural

bhuman sciences able to treat environrmental probleams.

2.

an ability 1in these trainees to comzunicate adequately with
other specialists whose work has an environrental impact.
This requires that in the various disciplines and at the various

levels of university and post-university education a_training in the
-
f.eld of environcental action ard intemdisciplinarydcormunication bes

proroted.

recormrend

)=

*In ordé; to acconplish this objective we specifically

that :

m:ber c0un‘ry evaluate how rmany dzsc1plzned
specialists should receive environmental training and how
many people night be required of a-general natural or so-
cial sciences or humanities bacKground with enphasis on'
environmental quality over the next 15-20 years. These
evaluations should recognise the consequences of the
Vesber country's environrental and science policy and
gprovide a basis for the development of national environ-
=ental education poiicy at the post-secondary level.
Member countraes en£0u}age the development and acceptance
of Environrental Academic units at some Of their post-se-
condary institutions. In order to ensure the adequate
developrent,of these ;nterdzsczplznary units it is fur‘ﬁer
recorzended that special adaditional. financial resouvces bde
allervated specifically to such hnits to maintain their
interdizciplinary balance. . )

£ach ECT M

In some cases inter-institutional {nore than one univepsity)
educataional anits may be desirable to optinise’ the use of cxpert&se

and human Tesdurces.

O
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iii)- General overview courses be made available to all students Iy

* early in their studies. These courses should provide a
conceptual francuork'being both of value in itself and a
poin; of departure for further studies of cenvironnental
problems. . ?

It is recognised that a broad variety of subject matter should -

.

be presented including the natural and social sciences, lawand econo-
mics as well as the ru:arities.

iv)- while every effort should te madé to create a variety of’
educatrional progragzes there will still be a need for
training in the specialised disciplimes that maké up
Environzdntal Sciences,natural and socjal sciences both
pure and applied, and hunanities.

=ecob‘xszng the difficulties these discjiplines face ffrtackling

sany envirdnrental fproblems we strongly urge that special educaticnal . ’ %
. and other efforts be made to facilitate corm—unication between experts.
This is a rrerguisisc for that, tean work'wﬁich we sSee as essential
for the solution of rmany environmental problezs. > T
“v)- Zach JECT Mexter country should encourage and support the LI

formation of a national'gouncil for environmental educa-
tion and tesear.h centres (faculties, departrents, insti=-
. . " tutes, etc.) for the purposes of exchanging information
. : or parhaps pooling of resaurces for the n?.zonal good.,
Tuture international recetings might b¢ planned to bring
. such natzqnal counhzls together to exchange information )
) on an international level. P . .

vi)=.While recognising its specific térms of ceference, this
Workzng Group nevertheless ur ges Mezter countries, to e=-
pha<1§$ the world-wide significance of env;ponzcngpl.edu- N
cation: This should be¢ 1n teTTS boﬂfo. cp.x zsa‘g the

.

»
managerent of resourses. in 1ndust“za11 ced ceJn Ties and
providing the basis foﬂ third warld induos zalzsation with
minizum environmental z opact of wcrld-wide consequenccs.

‘ -
. - R -
- . .
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~ . .
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- Working Group N° 2

ENVIRONMENTAL EDUCATION TOR PROFESSIONALS

Chairman *: §H S"en, United States

L4
‘ Rapporteur : P.F. Regan, OECD- ©

- i

. EDUCATIONAL POLICY .

. .
- . v
1. 78 improve the environmental co:paiént of professional education
ir existing and plannad program=es, goals should be formuiatéd (and,
where possitle, irplemented) at a national level. Previocus educational
rreparation énd futasg enployrent opportun&:ies for those qualifying.

in the prograczes should be considered within this planhing process.

Ve

» . -

DEFTINITION

2. I the context of this statement, 3 professional is défined as

ar iwdividpé"u‘o (a) tears independent analytical and-gudgmen

responsitilities, and (b) possesses a Qualification, .usually approved

by some regulatory body or recognised educational inst 1tutxon. A

JPost-secondary education is aosmally icplied.
* 5

NECESSARY COMPONENTS "
L}

a) In general, all professional educa;1cn should 1nc1ude sone
‘multidisciplinary orientdtion, which is the essence* of an
environnental perspective. This orientation is necessary to
cnsure an adequate scope of subject concern and the ability
te cor—unicate with vther professionals.

b) For professiomals with responsibilities significantly in-
volving the environment, the ecducational process should
alco include ex;enoxve, in-depth training in a subject or

' skill related to the control of environmental problens.

.
.
.

. a1
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¢) If the professic¢nal js to be given responsibilities for co-
ordinatin@,.managing,/or synthesizing the efforts of other
professionals in the eﬂVLronmental field, a thlrd educat;onal
component consisting of broad but ri igorous training in envi-
ronmental Systems is required. | .

‘

] CONTINUING AND RECURRENT EDUCATION )

3. ;ducatzonal oppor.unztzes for practising professzonals should
exist to :

’
. a) Provide recurrent education in new fields of environmental
N

*  specialisation. * . .

b) Refresh earlier educations becopming out of date tﬁrough
/ technological obsolescence.
’ ¢) Provide the broad environmental orientation necessary to' N
' the environzental co-ordinator exr nanagﬁr. * .

d) Retrain teachers. b -

. . , . M . -
- - EDUCATIONAL TECHNIQUES

> . -
4, Extensive use of p“oblen—orientea case studies as a gechnique
of interdisciplinary education 1s enc0uraged. Institutional flexibi-
lity and innovation, however', 1s needed ‘o cope wz.h the evaluation
angd gu;daw~c of ‘students and to provide adcqaa‘e 1ns‘ruct1cn. °
N 5. Sys.ers analysis and synthesis is an esseptial aspect of envi-
ronzmental téaching. There is a rieed to enphasize four professional
considerations : :
.i}- Social and human (1nc1udzng 1nvolve:en. of the pudlic)
i1)- Ecological

5,

. iii)- Mapagerent and Information systen; (inciuding the decision-
. making process) . .
. iv)- Technological. g .
l . - - o ’ .
. .x L)
’ INTERNATIONAL RESPONSIBILITIES

6. Interpational agencies are encouraged to maintain a flow of envi-
. ronmental information for professionals. Both dhort-range developrents,
J such as new technologies or threats, and long-range trends, such as
resource limitations, are invoived. The exchange of professional ex-
_pertise acnoss.natiénal and geographical dorders also enhances abili-
ties to cope with environmental prodblems. Agencies should also pro-
oote the developrent of environmental cduca.:on at all levels and, in°
par icular, for professicnals.
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- ANTICIPATED PROBLEMS

In implementing these recormendations, a set of irgtitutional

obstacles are recognised : . .

ERIC

Aruitoxt provided by Eic:

a) The ‘1ke1§ reluctance and, in many cases, Lndb}&ity of
deczsxoﬁ-zake“s to adopt these proposals. L -

) The 2ifficulcies in disseninating the necessarftinforaation

in a form acceprable to decision-makers.

¢) The igertia of ;!txtudes in professional and aaaﬂknlc insti- .
tutidns.

*
3d) The difficulties o‘ irmplenenting mid—career envzrgﬁrental

education for nanagers because of occupational pres;ures. M
¢) The difficulties in def ining "envirpnzental scxentdﬁ‘ and
the vagueness of environcental responsibilitiesy

£) The shortage of appropriately qﬁalified teachers. -
v Al
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N Working Group N° 3 e

ENVIRONMENTAL EDUCATION FOR EDUCATORS . '

Chairdan : J. Huble, Belgium .

Rapporteur : T, Dé’.y, United Xingdon .

-1, This working group incluled both those who had taught in schools
and are now inyolved in teacher education and others interested in ° 1]
this field because soze of the students attending their courses will -
becore teachgrs. The group did not have experience of all patterns of
teacher education fourd in the countries represented. In nany. cases
the courses discussed had relatively few studentd and had been in cpe:!
ration for a very short tice. R
2. The intentions of such courses were.discussed. Some placed empha-

" sis oxwdealing with problems arising ia the envircnment (cozplex envi-

* ronmental situations) whereas others used environmental situations as
illustrations of more general .he:es, concepts and methods of study.
Both groups realised that no course can be organised around chance.

"7 environrental incidents ; what is essential is that fron work focused

on particular environnental problenms, generalxsatxons and systematic
schemes should be drawn which can then be applied to other situations.
No consensus on the organisation of courses covld be achieved in the
group but there was general agreement that it is useful to include de- -

v velopment of a systems approach:

3.° Envxronnental education must include some conszderat;on of value °
judgrents. An inrerdisciplinary approach to the study of %pvzronmental
problens faoilitates this. No one wished to ;neulate particular values-«
but rather to provide opportunities for the dcvelopment of an adequate
personal valﬁe systen. This kind of education requires -that the ini=

" tiad 2nd recurrent education of teachers should lcad thep %o exanine
and to develop their own value systens At the same time, xt is neces-
sary to help thege teachers to produce learning situations that foster “
the sanme kind of developnents in tReir pupils. Useful serhniques for
thxs kind of educafion nmight include choosing exakples with value-laden
content, using real-life situations and exercises involving roletplaying .
ard sizulation. In addition an examination of the developments in moral
education night be helpful. Always, the age and so the readiness of the
pnpxls for a part;cular kind of educatlor must be considered.

33
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“. Irterdiscaplinary reaching, which often involves Jdooking at. par-
ticular situaticns from mary angles, was favoured. Besides fosteriﬂg
value education, this kisd of app“oach ensures that pupils gradually
develsf a schelaotis uude*standxug of the environsent. Nevertheless,
interdisciglinary teaching has been found to pose severe problexzs. In-

D

piererntation .Shindered by the insecurity of individual teachers and
y ¢rganisational consiraints. Although It was felt taat all teachers -~
stouls reteive 5::§.environ=enta1 education,at present it is likely
FTOVe :e:es»ary 10 use thdce specialised in separate diaciplines
ir. grevading this. Teachers who are *eau red 10 take part in inter-
hirg nqed to te g'ven time for planning the1r work
b o dltional °ra*nxng it is also useful to beable
i upon outside axpertr. Those who are most successful are like-
S 14 skirg questions to stirulate discovery learring
<3¢ atle to accept a less well-defined authoritative role than
themselves as instructors. -

introducing envzronNeﬁ‘al education’ into c.hool
irvolve a sympathetic attitude ‘ro: educa~1ona1 adeinistrators, fron

> incipal aré_fro: the,eeachers themselves. It is necess-

N

v
4}
.

ary to ensure <ha® these at all levels of the educational systeam gain
sazc'xrs'zht into ervironrental education. As this area 1nvolves the ’
handling of :zensitive issues not all teachers will feel competent or

will £ind the task attractive

- e FECOMMENDATIONS -« . - .

i)= dpportunity for ervironrmental education should be nade
available for ‘ho:e irvolved at all levels in school
education - adnxr1< rators principals of schoolsand teach-
efry All teachers shoyld repeive sére environmental edu-
cation while u:derb ¢ing training. At presen% it is likely
to be recessary tb use experts frop separate disciplines
to provade this. g . 't -

A

i1)- It should be recogrised that teachers involved in environ-
mental education need to Jbe given tirme to prepare and to
consult with colleagues. Their teaching hours should be -
. reduced and it is ﬁrgcd that finance should be available to /p
rake this-possidle. . .

[
ver
e
~r
]

Environmental education involves the development of person-

41 value systems but not the inculcation of particular

values. Teachers umdertaking environmental education should

te encouraged to examine and develop their own values and

should be shown ways of leading to similar developnents in

- their pupils. 35 . ’r
o .

O - N »
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iv) - Envxronmental education should entail dinterdisciplinary
- teaéb1ng since this leads both to an appreciation of .
. “*, .ctérrglatxonshxps and provides gcod® opportunities , B
for exardnation of values. T )
v) - Courses for teachers of environmental education should
include consideration of the specifying of objectives,
the design of work suitable foy particular age groups —
and pratice with a range of appropriate teaching skills.
. ese irclude the organisation of field-work, groupwork,
tean-geachxng and problen oriented approaches.
vi) - Research should take place on the problems of interdis-
ciplinary teaching which include the personal insecurity
of teachers and the conditions that pgrﬁ;t or prevent
co-operation of teachers and’tear—*eaéﬁxng. . -
vii) - A detailed programme “of 1%vestxgatzon of the eff ectiveness

of environrental education for teachers should be
+ instigated. This should atter Tpt tg evaluate theefﬁxniwr
) ness¥of present teacher training programmes and the
irplerentation of change that such training initiates.,
viii) At the same time, it is necessary to discover how
) effective are particular attempt at gcurriculum change °.
and what factors operate to ensure ef {fectivensss,
.i*) = Study should be rade of the desirable balance and
organisation of contents within courses of environmental °
e - * education, and partzcularly of the relationship between
atural scienee and social aspects and be‘ween local .
and glcbal empha<1s. - . .

o1

x) - There is at presen~ no shared larguage to. provide a *

corron framework for discussion of the objectives involved
in educatring teachers in this area, and this should be- .
given early attention. .

~° .
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g ‘Working, Group N° 4 Y
. . I -~ . . .
ENVIRONMENTAL EDUCATION FOR DECISION MAKERS
/ .-
* i ‘ Chairman : M.G. Royston, CEI -

{ Rapporteur : A. BroWnlea, Australia

7

PREAMBLE

-

1. The target group of decision makers, in this context, has the
power to make decisions affecting significantly the quality of life
and environment of many people external to their own group. It in-
sludes poliviciars, civil servants, industrialists (including bankers,
real éestate develppers, speculators), tra?e union groups, and, to a
larger extent, citizens' .action groups.* :

2% The Zecisionrmaking process may operate in ways imimical to envi-

. ITcnmentalswell-beling . unsharn infornatﬁon,undisclosed alternatives,

unconsulted viewpoirts, unacciﬁ%’abie actions,inaccessible people,

- ineffectqal involverpent, covery persuaders, limited data‘base, .opera=-
tiznal time constraints; unclear responsibilities and boundaries,in-
&ility to remaxe Jecisions, inadequate social impact assessment, by- .
passing government processes by industry, unwillingness o listen
and ar inadility to be heard, 1nab111ty to learn from mxstakes, pol;t-
ical sensitivities closing out revzew, ego involvenent. ’

. 3. High levels of literacy, income and technologxcal developnent are

not the necessary and Suffxcxent conditions to avert an uneven and

1neqa1tat e incidence of envxronmeﬁtal deterioration and social dis-
axnity. Furthermore, low levels of \literacy and technological expers

tise do not, in themsélves, preclude social and environnmental- zmpro- B

' vement. The crucial paramexer is the quality of the relatxonshxp

between the decision makers and the people - if a parked £ap exists,
then environmental and social probleas will- inevitably arise. Thiat
gap,may ba a sensatxvxty gap, an information gap, an accountabxlxty
’gap,and SO on. .

. . >
4. ‘A prime objective of any envxronnental education actxvxty for de-
cision makers should be to improve the quality of the decxsxons nade

in such a way that would ensure lasting reductxons in the total burden

of environmental deterioration and social dxsamenxty, as well as an
anglioéation of the inequities th;t generally acconmpagny thenm.

% S |
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5. ‘The varietngf environmental education activaties reflects an .
adjustrent to ‘the milieu ih which the decision-making takes place. !

The activities range from seminars to short_courses and to post-~graduate
train{ﬁg for SOﬁs, and may invelve single types of decision makers or

mixed ¥roups of various kinds of decision makers, and ray take place

in a tertiary institution (college, igstitute, university), in a Field
sztuatzon, or combinations of these. The programmes may vary in the revel

of technical competence required, but will generally elaborate the ways

in which environmental problems arise, the methods of environmental .
problem solving, ardd the sourdes of inforration needed.

6. « The full costs and the effectxveness of ¢ach enviropmental edu- .
cation activity for deczszon rakers have ‘o be evaluated. An’ effecgzve ’
course may generate rore uork for the tertiary 1nst1tut10n WHile a small
university shares a custodial responsibility fo" the future of soczety, ‘
its comnunity 1nvolvenent should in no way conpronzse its research base
and independent 1ntegrxty or its scholars. The goal of community involye~
zent is, in fact, a bexter and more effective universityv and not 1its
converszon to a veh1c1e for achieving the aspxratzons of powerful deczsxon
makxﬁg groups. o= N

' ‘ RECOMMENDATI(NS |, .

i) - That each Member government of OFCD should establish a
National Council on Environmental Education. This, Counoil

would develop curricula in”environmental, education sensitive
to {t§ national cuitural setting, and responsive to 1its
.hational needs. A first task might be to deve}op a,brogramme -
- ) for decision-mrakers.
ii) - rhat the approach to the educationdl task should be ‘problem !
issue- and systems-oriented, so that decisipn-makers mav come

) to underetand the theoretical bases and concepts of environ-
mental sczence, t&e nature and evaluation of the coasequences
of decisfons and the decisidn-paking procéss (especially -as i
regards impact assessment and cost~benefit analysis), inmiti- .,
aily on local, then regional, ‘and subsequently global scales, ™.
‘ ‘ and in societies of varying cultural ideologies and setiings.
Arong the significant outcomes of such an approach would be
an understanding of the basic laws, aiversit§, and constraints
inherent in ecosystems, insight into how ahd why environmental
problems have arisen, and competence in the Wnethodologies of -

. environmental ‘problem solving, including systems analysxs and
problem definition. ) N
‘iii) - That appropriate institational structures e.g. Environmental ..

Forums, be established in OECD Member countries to formalise
cormunication between scientists and decision-maKers on _
* } community and regional environrental problems. .
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. L Working Group N° § : ' TFWQ\\_ﬂ_. .

) A THE SUBJECT CONTENTS OF ENVIRONMENTAL EDUCATIONAL PROGRAMMES

N * - . ’ -’
) Chairman : 0. Francis, Canada. e

. Rapporteur :.S.” Struwe, Denmark .

1. It was recognised that the specific content of individual pro-
« ghammes would vary wxdely dependxng on the major objectives and or1en-
tatlon ‘of programmes and their level within post-secondary 1nst1tu—,

. tions. They should reflect broad societal needs and job, opportunities
available to graduates as revea}ed through hanpower surveys, job
analyses, and opportunxtles created by new laws and government poll-
cles. . . .

2! The group agreed, however, tnat environmental studies programmes .
have a need for an introductory overview course and a more advanced
1ntegratlon course as part of any overall curriculum thatxncludes

training in particulapr disciplinary f1elds.

3. The, appropriate approach to the overview course would be a pro-
blen-orxented one. Problems would be analysed through a system based

! . on reason1n§ that would examine historical, b10physxcal, socio-

economic and technological aspects of problems and pq$s1ble solutions,

4, The advanced 1ntegrat10n course would stress research methodol-

Ogles,' systems analyses, ‘and team work._on selected research problems 7

1n applled studles such as environmentidl 1mEacx analyses. One main

purpose of the advance course would be to provide ekperience in team
work to people already trained in different dxsclpllnes and profes-

sions. . .

» S. , The group agreed that an annotated bxblxography from present
courses would be of very great use for assisting in the,selectlon of L
topics and methods in environmentdl education. Also a newsletter deal-
lng with the.content of.these courses would ease the spread of ideas
and contact between teachers. This need is particularly strong for

the 1ntroductory overview. course. . N
' . ..
‘ . . .
- N . »
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Working Group N° 6 : , * '
» . -
, v TEACHING AND TRAININGgMETHODS
. l l - ‘ \ . ' -
' . Chairman : P. Schneider, Germany *: .
[y e . .
. . Rappd : M. Vosman, Netherlands .
. -~ - -
1, The Field allocated to thls workmg group was so broad that ws y ‘e
had to testrict ourselves to certa:.n aspects only Methods‘ in differ-
ent  countries are so diverse that it was d1ff1cu1t to g:.ve recommen- .
dations Yor all. The case studies and other documents supplxed by . ’
O‘FCD (espec:.ally Document 2) were most helpful.in our discussions. e,

T2, Each teaching method has advantages and d:.sad.vantages. dne has
to .arr:we at an appropr:uze balange between them for an opt:unum .course’, <
bear:.ng in mind the’ d:.fferent needs, of warious groups of students.
3. In general we' would févour teach:.ng apd l2arwing methods that '
actively 1 ve the students iather thbn thqse where the student is !
merelx a m. Such adt:.v:.t:.es presuppcse h:.gh étaff/student na-—
tios, flexible organxsatmns ahd necessary resources. . T
u.‘ In some c:.rcumst‘ances we feel lectures to be appropriate. Their . R
particular value is in the inspiration they can' give and the panorama

. ¢ they can present h1§111ght1ng significant items. It is envisaged that

e courses will not be dommated by lectures, and that lecture sessibns ~

will be integrated with other ac’tj.v.i.ties .suéh‘ as seminars and discus-
. ¢ *

sion groups. o . !
5. Fieldwork is recommended because it confronts the student with -
+ an actual problem that can be gnalysed and so can lead to a better '

ability to pose useful questions and.to an understanding of the pro-

cess of decision-making. It is one of the ways to exposé students to

a whole problem., It prevents them from being content with too sample

a solution, thus minimising the 11ke11hoolofz@ductaon1sm. Also the '
. student can’ recognxse his own lipitations in this kind of study and

can reconsider his" own attitude¢s and values. F1na11y, he is enabled

to discover the needs for diverse sk1lls of communication. ,

6. Simulation and roL 3}321“8 are thought to be necessary
because they give opportum.t:.es for increased understandisg of e

s »

Yo ‘many v:.ewpo:.nts and the operat:.on of natural systems. They also pro= )
vide posgibilities for examining probYens 4on a& ty of scales and Lo ‘
levels and for prattice in debzsmn-ma)uné and enhanc:.ng personal <,

. concern. [ 4 .
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: t'he.s!udents. These include verbal, graphical,numerical, statistical

E

. -
.

. [ o !
. The breadth of environmental education and the variety of exper-
ienge of §tudents entering courses leads to problems. This requ:.res the
development of techniques for diagnosis of individual weaknesses. It

9

is necessary to produce 1nd1v1dua1 learning programmes to help stu-
dents to z‘ectx.fy these shortcomné%
ically

Such programmes would be econon-
viable if they were used over a number of year's or shaz‘ed by

A L]

‘several institut ions.

8. Com:aunxcatxon : It is des:?rable in such a diverse field as envi-
rontental atxon that a variety of methofts of communications and

voca'bula.rxes, codes andfsymbols be used in teaching and expected of

/

’ »
.

and systems languages. .
9. Tean teachmg @e breadth of envxrom:ental education is such
that team teaching is essentxal Retraining of teathers ‘oz‘ working,
in teams is likely t6 be needed.

-




e . |
’ 1
’ 14
-
WOrk:.ng Group i .
THE RESEARCH BASE REQUIRED FOR ENVIRONHENTAL EDUCATION -
Chairman : D. Kuenen, Netherlands ) .
Rapporteur : P. Trehen, France ‘
o s - .

RESEARCH IN THE ENVIRONMENTAL FIELD
- [
1. This research is of two types :

L]
i)- Long-term research : This deals with the functioning of -
° natural and humanised écosystens and defines the varyzng

degrees of inter-relationships between then and human

activities, and the 1npact of these ecosystens on luran

life. . .
ii)- Research into local real-life problems in thexr envzron-
_ment. - B [

2. These two tentative defznzaaons give rise .o the following impor- .
.tant observations ¢
-~ Both types of research nust be 1n.erdxsczplznary and this pre-
supposes increased lzazson between those doing it, the ma]orify
of whom must also be teachers.
. - Interdzsczpllnarz‘y must be based on integrating %rinqules
’ which may be related to the global systess approach. Some

aspegqts are quantzfzable, for exarple, rescurces and transfeds
of energy or cyc1e5<of elenents. Others - for example certain

human aspects - are not, or not yet, ‘quantifiable.
‘

CONDITIONS FOR ERVIRONMENTAL RESEARCH

3. Besides the university centnes, there will have to be piuri-
dzsclplinary sczence znstitutes, independent of the universities, for '
teans uorkxng on general tliemes relating to one or other of the two -
research fields describded above, and composed of researchers of very

. diverse origins. Their job must be to gnsure contznu1ty in pesearch
for which the universities cannot take op the responsidbility, but
they w111 function in civse lzaxson with the un;versi‘y centresa The

- . -
. . -t
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* sciegce xnstx‘utes will rely, —oreover, on institutes or sPecxalxsed

.

O

‘undertake to rake this thed

.
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way these teams are structured must not dg§end on the usual adpinis-

trative procedures,’but pust be allowed to come about by a process of

crystallisation. The team will develop by converging on already exist-

irg nuclei doing research on such matters as local problenms of real

life. )

LR In associating the::se]’.ies with these teams, researchers will
principal task. These pluridisciplinary

tearns which by their inffuence enable these specialists to keeg in
touch with the current state of knowledge in their special fields.
§. It is necessary to exmphasize how difficult it is at present to
integrate the human aspects with the aspects relating to the, exact
sciences. . ¢
6. The new conception of work within these teams is based on two
main ideas : acceptance of the existence of different-levels of intere~
vention in a piece of research, and willingness to work as a tean.
Jhis new apprﬁach should also make it possible for researchers to ‘
becore aware of the fundamental principle of the developing.nature
of research fields brought about by the general advance of human
knowledge on a broad front. It can be summed up in a few basic prin-
ciples 3= . .
- unity of place ; . )
- coordinpation of rese;?ch H
. = each researcher rust remain a “ember of “the group of hxs
’ original distipline ; .
- ?he research cunﬁent}y being done beco:e§ environzméntal re-
search as soon as activity at each 1level, is fitted into the
fraﬁework of the more general prodlems.'

.o INTEGRATING RESEARCH WITH TEACHING _
. . - :
7. In integrating research with teaching, the responsibilities of

teacher-reseqrchers for the’ transmission of knowledge rust not be
forgotten. Integration constitutes arn awakening, but it cannot ik any
way replace the vaggsxtxon by the student of knowledge which forns' 4
part of the inherited sum of human knowledge. .
8% Students pust be made to participate in research, but limits must
be set to such participation : .
- the irmediate ainm is to increase the student's experience
rather than add to his knowledge ;
~ to begin with, sucl research should preferably be opiented to-

wards practital problems. 1 N

43 :
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3. It is essentldl to make a good’ match between the level of the -«
student.and the level of research. If this match is badly made, the
result will be that the*student will become accustomed to superficial-,
ity and will get a false idea of the nature of research. The choice
will alsc depend on the .personality of the student.

10. Llastly, integration implies the developzent of pedagogical

"-

research. ) . . .
N
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°o. Horking Group N° 8 s '

RECURRENT EDUCATION

Chairzan : J. Bussanyi, United Kingkom

Rapporteur : M. Hilley, United Kingdom *

S . CONCLUSIONS AND RECOMMENDATIONS

. 3. The group felt that the ;rinciple of recurrent education as
already discussed, ir previous JECD publications should be adopted
as a long-te._ s~.a~esy for the future. This strategy entails the
nodzfzca;zon of exzstzng educational structures by the developrent of
a systenm wherely all individua.s can return to the educatzoyax process
at. appropriate periods throughout their career. It is necessary
+ because of the changing needs of individuals o fit into a changing
society and because of the rapid advance of knowledge,and it providgs
the means for further education, re-education and re-training, and
updating. 7 i
2. The ioplecentatien of such a st;ategy involves nuperous problems
whose solutions rust be elaborated acco%dxng o the conditions obtain-
irg in each country. The group felt the following problems and as-
TS to be particularly 1mportar~ :
~.2) Hpchanxszs for release .from employment to enable }ersons to
attend courses. Whatever the details of rechanisnos elaborated,
they should form a systen whereby ‘the individual should not
be constrained by his or her eoployer to attend a certain
course but should have the right of free choice. Further, the
right to have time off should be enbodzed in appropriate-legis~
lation such as is already evolvzng in various countries.
b) Mechanisms for financing recurrent education.
e} Selection of subject matter, with partzcular attention to
the needs of the target groups. :
d)-Organisation of courses : arrangement of subject matter, =
options, duratzon, tzne-tablxng, use of facilities provided

. by industrial and other establishnents. .
- . 5 ] .
‘i uy
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e) Recurrent education should not be confined ®o universities

but should %Involve also other educational es\abl'shments soxé

of which already have considerable expertise in the organisa-

tion of part-time education. But universities should play an

active teaching and co-ordinating role. . :
5) ?he.s:rategy irnplies a re-appraisal arnd the developzent of a

new partnershipy and system of interaction ggfuegn aniversities,

other educational establishments and various sectors of the

outside world. ) .
In the field of ;nvircn:enial recurrent education in particular,
r fglt : : '
a) Than courses should te run’ to achieve two major otiectives
1) apareness and a general overview of environcental issues
and p%oblens H ¢
i) expe*t'se in particular envirorzent a’ly relevant fields.
D) That three \arge’ groups should te pa.\zcularly catered for,
which in the short term =ight Be given the ‘ollouidé priori-
ties -

L]

. People in positions of managerent ard decision-rmaking.
\

I. Spscialists/professionals witt major environmental
gomnitrents.
I11X. The gereral public. .-
for cat ~egoz~y I the need is for awareness and overview courses,
and in soze cases for expertise ckurses.
For category II expertise courses are required uh;ch should

however include a considerable elerment of irterdisciplinary pro-

ject work <o broadep their activizy and enhance contact with other

specialists/professionals. As citizens, péeple in this category ;

also require awareness and overview courses.

For category III awareness and overview courses are the require-

Dent.

Project work is important also for categories I and III.

¢) That certain special research neceds exist, especially into :
i) the impact and usefulness of courses ;

ii) procedures feor assesgment,of adult. students' work espe~ - .
cially in view f the diversity of and within environ- .
mental oourses'offered.;

iii) pedagogi®al methods for heterogenecus groups.
d) that the mechanisms and problems of the inplerentation of
’ recozmendations reguire elucidation and that the idea of
mational Env1ronnonta} f£ducation Councih;qhould be suppdrted
and- further developeds P -

-
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- Working Group N° 9 :
»

INTERNATIONAL CO~OPERATION IN ENVIRONMENTAL EDUCATION
AND 'ITS RESEARCH BASE

Chairman : & Sewell, United States

' Rapporteur : J. Celdcia, .Unes. o

1 .

L]
. L3 .

In the context of global comrunality, intermational coJQ’:rat1on
in environzental education and its researviy bate nust be established
to fulfil the following needs :

. a4

e Befining troblers, potentialities and grandardizing methods

Environzental problers .r potentialities are often not easi%y
distinguishatle within a siﬁgle nation mith a relatively homogeneous
ecorony, physical conditions, and culture. International comparisons
pernit these Problems or potertialities to be rore ¢learly defined and,
therefore, have & Llace in teachiag, research, and'decision-making.

Furtherzore the comparison of results -t international levels is .
often hindered by the diversity of me;hods and proéedures enployed.

2. Transfer of knowled®e and 3hills -

¢ .
Interrational transfer of environrental knowledge and skills will

ertarce the tility to cope with ¢comrmon envirsnpental ptobléns. Further-
FoTe, marters relevart to curricular innovation, development of methods
in environrental educaion and related areas should be included as an
integral part of inforrgtion flow and exchange. . - .

3. Solving interpaticnal pollution prioblen

Pollutant. do not respect national borders. Some degre of inter- °*
national co-operation in fostering public awareness and research is
nacessary to achieve control mea--ures. . T

4. International traihing of environrmental atudents .

Opportunities should b~ developed to permit students to penefit
from participation.in educational and research prograrmes outside of
their own countries. Such training should be adequately credited.

us .
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S. Research and evaluation of economic ani rechnological as=istance

OECD Member countries, when granting or extending economic or
technological assistance to other countrigs, should investigate and
éssess the enviropmental consequences of such aid. They should further
consider providing rwcipient countries with appropriately trained per- .
sonnel to protect those environmental aspects characteristics they
themselves consider of cultural -and social value. »

.
.

6. Co-operatisn with and between in?g;hational agencies ard 3ni-t

provision of services

The consideration of international ventures cails for the identi-
fication of all organisations alread§ involved interaationally in envi-
ronrental re earch training and education. It should further acknowledge
their existing and future projects and programmes. Moreover there should
be an attempt to achievé co-ordination and co-operation between agen-
cies with a view to ayoiding duplication of efforts.

The CECD can play a further co-ordinating role in these interna-
tional ventures. It should develop an adqinistrative structure which
would.serve three -pecific functions. First, to co-operate with other
international agencies fo inform Member nations of i1aternational ‘needs
in the areas of envxronmental research and education. Secondly, the
-Organisation should 1nform potential user groups about the human and

' technical resources of the education and research agenufes. Finally,

ERI

in order T assist both the research/education agencies and the poten-
tial user groups, it should identify facilities, manpower and finan-
cial resources that may be-used to solfe internétxona? environmental -~
education problems. - -
i It is also suggestad that the services and activities identified
in the p*eceding paragragh should involve as many institutions as is
practxéal The only lxﬁxtayxoﬂ should be yhiklthe co-operatxng univer-
sity should be of an acceptable academic standard. '
In enhancxng international co-operation the following problems.

i) The reluctance of some nations to allotate funds to co-
ocperative intemational environmeatal rasearch ventures and
»

nust be overcome : . ] . .

environrental fionitoring. Hitherto this has stood in the
way of desirable problem solving efforg- .,
ii) Frequent lack of consciousness of educators and students
as to the international dingnsions of environmental problems.
i) Institutions, both academic and governmental, have sometimes
been relatively unaccommodating towards the absence and re-
turn of students and staff perforning international research,

.

teaching or studies. ; .
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AN OVERVIEW AND §UMNING-UP THE RUNGS CONTERLNCE
- - by 0
' George R. Francis
Chairman of the Department of Man-Environméat Studies
University of Waterloo, Ontario, Candda ’
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,
THE CALL FOR "ENVIRONMENTAL EPUCATTON"
s .

The wave of environmental concerns which swept over the'ihdus-
trialized countries of the Wext in the late 1960s is still too recent
to be placdd in a proper historical perspe tive. It refiected the
epergence and coning together of a number Hf sharpened insights and
awarenesses which were brought about, it would seen, by thesense of
deterioration of familiar landscapes ahd settlements, and a rather
suddert realization of the magnxtude and xnterconnectedaess of tht ma-
jor problems facxng the world.

Certainly the component forces at work - the steady growth of
human populations. ; the drive to maintain economic growth and develop-

» . - - - ¢ . I3 -
ment ir industrialized countries and to launch it over the rest of

thé world ; tke spreading urbanizatién and rapid growth of metropoli~.
tan centres ; and the sustained development and application of scxence
anl ‘echnolagy - hawe all been ‘the object of close attention in var;ous
ways for some time. It was with the realnzatxon that the dynamic< ,
xn;errelatxonah;ps within and among these forces weﬂﬂ generating all
nanner of unforeseen and .nintended consquences that "environment"
came to the forefront. The world seemed a rift amid complexities that
desperately nee led understand:mg, not Just to avoid Jfe mqwuent
and the undesxrable but to preserve the very. possxbx1x¢y of continued

huran survival in a habxtable world. It was with tﬂ?s frofound sense ¥
of an unknown, yet threatening future that the "envg nmen move-~
ment" came forth to rally and respond. . .

The vigorous public discussion which followed did often . more

passion than understanding. The debates and disagreements over what
were causes, symptoms and effects, and the demand for immediate attion o
to reverse undesxrable trends served to demopstrate just how little

was actually known. Out of thxs came also_the rqal;zat;on that pro-
tlems called "environmental" were manxfest sn some form everywhere and
had to be appreached in a concerted manner fron a number of different .
dircctions at a number of different leve}s. Above all it wac soan reco-
gnized that to do tlis effectively, much greater umderstanding about
the interrelationships of people within their environments would have
to be obtained, a view dramatized by the imagery of "spaceship earth"
and reflected in the insistent call for greater ccological conscious=-
ness- . . : hael

o
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ficientl, complex to defy, once-and-for-all solutions. Tnis has made
the need for s;gn ificant institutional changes all the more apparent :
in order to cope with them on a long-tern and continuing basis. While

s |

It is ngw generally accepted that environmental problems are suf- |
|

|

-

. the public debate reported and stimulated by the mass media is dying
down ("pollution" can be front page news for only so long), the sceds -
¢ Of the ¢hanges d mahded are gradually taking root. A number of 0iCD

countries have, for example, e tablished Ministries of Envir3nment in
some form or other to mobilize governmental responses, and a ﬁumber
hawe rade significant 1qgeuatlons iy peliey, legxslatxon, and environ-
mertal management rrogréﬁ es. The internatignal organizations have
also responde ’, notably OECD with the creation of its high level
Environment Conmi{ZZe in 1970, and the Unite! Nations with the crea-
tion of the Unlted Nations Environment Prograrme fdllowing'*hé majory .
world "Conference on the Human Envirvwnment” held at Stockholm in 1872. *

The educational imglications of, the new environmental awareness
were also scon recognize! to .e profound. At issue wac not just the
need for scientific facts and data, although these were sorely missing
in critical areas, but the nwed tu re-introduce more holistic inter-
pretive systems to assess and integrate them. "Environment” in this

erse served to proclaim the need for a renewed sense of perspective,
balance and integration in the, search for a clearer understanding of
the Lunan predicament in contemporary history. In other ways it has
come to syrbolize a need for some countervaxlxng xnfluence against ¢
the fragmentation of knowledge and skills into many xsolatedi;;ecxal- N
isma everl to the point that narrow master§ of the detaxled and spe-
cifiz has far to often been accepted as the only goal worthy of pur-
" suit in higher education.

”

.\\~:—/’//// THE CHALLENGE TO POST-SECONDARKY EDUCATION

~

“hile post-secondary institutions wre of particufgr interest here,
there is little doub: th-t a strong case can be made to prorote avare-
ness  and s o elementary unders<a ding of environmenial situations
in the prirmary and secondary schools. If it is gone about correctly
"environment” can provide a powerful motivation for learning in the
context of general educat.oh based on experiences directly accessible
Yo chzldren a d youth. Fortunately there are prom151ng sxgns 1hat this

v s apprecza.ed in a number of countries. .

Post-seconlary institutions and partic.iarly the wniversities pose
a greater dilemns. On the one hand in many cwuntries it is they who
exercise almost al prerogatives for training the professionzls who

are post responsitle for éreating or managing the environpents we have, /

» : ' P
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and for generating through re.earch the khowledgé,and understanding
needed to do this creatively. On the other hand, universities, in the.
Western industrialized cauntries.at least, have a long and cherished
tradition of'detaching themselves from the immediates concerns of the

world -nd marked re:istance to any hint of outside pressures to change

their ways, Therefore, while teachers and students. from post-secondary'

institutions in a number of countries often engaged themselves in the ’

debzte over "eﬁvironment" and readily called for chenge everywhere

else in society it soon becamé clear that the "challenge of enviren-

« ment” was one also posed very directly to the higher educational éys- -

tem itself. S~we were quick to point this out. The conventional struc-

tur?'of post;secondqry irstitutions with their monodisciplinary ard

‘quasi-independent ¢ mponents and isolated professional Facult.es

seemed. ill-equipped even to accept "environment" as sonething wor- ’ .

thy of serious attentiqn let alone respond to it. ‘ .
During the later 1960s héaever, universities in the West wepe

already being cnallenged through direct confrontations by their own

Students - Berkesley and Nanterre sym>olized the era - and the angry,

alienated mood of that period which demanded amiversities to account

for their praéx%ges and behaviours, iustify allege! complicity in the

i1's of Western society, and give wmp hierarchical preserves of privi-

“leged aloofness was quick to spread. This movement is also to§ recent

to see in perspective, and it is noteworthy th;t it already seems‘to

have varished as fast as it dppeared What “his may signify is any- .

thing but clear. However, in passing, it is interesting to speculate *

on the pos$sible significance of having had.the student mood of alien-

ation and confrontation coincide with the "environmental crises",

’

awareness which éuept through the Western industrialized countries a%,
about the same time. Dig the perceived ‘environmental crisis help fuel
the storm of protest ? Or did a-wider awargness of the complexity of “
;ocietal problems, revealed to some through- protesting their exis-
tence, generate ren=wed -~u.pport for serious intellectual enquiry and
research and renewed respect for the‘importance of enhanced competen=-
cies in the profe-sions and related technical fields ?

Either way, the mood and events of the later 1960s made post~
secondary educational systehs reasonably réceptive to some of the
inmovative changes being proposed under the tubbic of eavironmental
studi€s or environmental sciences. It was large}y during tﬁ}s period
that post-sacondary level environmental education took hold and took"

fshape aqd it is at least debatable whether the same rate of success-
ful introduction >f environmental education programmes could be anti-
cipated if they were only being proposed now. Certainly, it is quite
reasonable to expect that couﬁtries alread§ having such brogranmés

wil create few if any a’'ditional ones in the near future. This_is
. ) . F s
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as it should be. Any remaining or newly found po%ential for change and
innovation in higher educational systems might best be used in other
ways. (1) ' 9 o

) FROM NICE TO RUNGSTED VIA TOURS
v
Discussions of environmentai matters .make recurr ng re{erence to

the need for understa: dinz dynamic interrelationships, to overlooked
consequences of development and change, to ecosystems and the desira- "~
bility of seeking a renewed sense of 'balance". This not oﬁly implies ?
hew directions for analytical ehquiry, it raises with a sense of urgen-
cy the need for syntheses and integfation. While academic scholar-hip
and research have always beex concerned with integration, the seArch
“hag been more for unifying theorie$ within established dis&%plinec.

" The concerns of "environment" like other more practical areas of
human af’airs_f&quire integration of understanding among disciplines.
However, environmental situations pose this need for integrative under
standing in almost intractable ways because of the scope involvsg :
nenvironment”™ spreads horizontally acros$ the conventional academic
divisions of knowledge into the natural {exact) seciences; the life
sciences, the social sciences and humanities. Depending on the context,
unique combinations of disciplinés =nd their applications thrdughvari-y'
ous professions may have 1o be drawn together ‘from among these. ) .

Therefore, while appreciating the vital impovtepce,oi,continﬁjng
scholarship and research within disciplines, the study of envirpnmental'
questions raises all the tssues about the kinds of relatignships among
discipl?nes, anl it poses all the questions about what kinds of inte-
grations and syntheses are being sought. Should if* seek a new unif§ of »
kncwledge which efbresses an authentic interdisciplinarity, o?'; unity .
of social rurpose and action which cannot be sustained by any one i
'existing profession or discipline, or particular expressions of indi- .
vidual and personal syntheses which weld eplstemological and ethical
positions into forms of comritmen% deemed more appropriate for the
time ? t s ’

These questiong reach to thg very root of the roles anq respon-
sibilities assumed by academic institutions for research, schélarship,
teaching, and the general well-being of the society which supports them.
Thus‘fo raise them in such a comprehengive way 1is to query the pre-
yailing rationalg for post-secondary educational systems, and, more [}

1) "The goal is to work for systems of higher education in each of
our countries in which problem-oriented education is the normal -
pattern ip the majority of universities™. W. Weidner. Winviron-
mental Education : An Academic Plan for Universities™. Keynote
Address for the Rungsted Conference, p.16 . The experience of
conducting environmental -ducation has much to offer for this,
couyrse of action. : :

]
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delicately, the internal social and political sirueture of the insti-
tutiong themselves. This is a point to bear in mind when proposals for
~"environ9enta1 eiucatiomh whicli seem so well-meanjng, generate the .
reaction anJ opposition that they have been known to do. -
The OECD/CERI "Seminar on Interdisciplinarity in Unilersities"
(1970) (1) was well aware of these 1mp11cat1ons when it®rxamine! the:
nature and function of 1nterd15c1plinar1t/ in higher educatlon. It
performed 1 helpful service by clarifying relatlonshlpb among -disci~
plines and defining mu1t1-p1mu -cross<inter- and transdinciplinarity,
by revealxng the great variety of ways thes. are perceived and inter- ?.’a’
pbeted in uriversities, and by outlining more orderly .organizational -
approaches to utilizing interdisciplimary concepts for creatlve and
necessary changes in tea *ing and research. It may also be noted that
in diseussions and references at that Seminar, environmental examples
‘were frequently used. .

" There was still the question of how interdisciplinarity could .
be made to-work in #ractice, apd espec1a11y how strategie. could be
formulated to br1ng it about in universities. This was exa~ined in
the context of env1ronmental educat1on at the Tours WOrkshop in 1971(2)
when by that time people in a number of .0ECD countries had g1ven a

ubstant1a1 amount® of thought'to thls QUESL1on as weld as to the organ-’

1~at10na1 teaching and nesear0u~ﬁmpl1catlon of it. Some post-second- '
ary envlronmental elucation programnes had a<1ua11y been 1ntroduced
in a fed countr1es, and t¥eir 1n1t1a1 exper1e?ees were reported.
"D1ver51ty" was one of the main 1mpr€s=1ons received &t Tours, diver- -
sity of approach, of organization, of rationale, and of futurk expec-

~ zations. Discussions at Tours were &till influznced more Ly theories,

Plans dnd proposéls;\al&hqugh the experiences reported gave evidence

of vitality of interest and re%?onse anl} 9f the potential which lay

ahead. As one main.tonclusion f:oq\:ti-izjrs HWorkshop put it : .
. ‘ ) «

. . N\ » - .
“Since it brwaks new ground on every count, environmental educa-

1\

: tlon meams that knowledge must be reorganized in terms of pre-
sent prob¢ema and needs of the commun1ty This calls for the
revision of currlcula, teaching methods and un1ver51.y struc-

" tuves sfegarding all of which much vemains to be d1scussed and
much has yegt to be -lone.® (3) . ) .

«

.
s . . N - - N

.

#) QECD/GERI.. Interdisciplinarity : Problems of Teaah1ngLand Research
in Univergities™ Paris, 1972.. =
* 2) OTCD/CERY. Environmental Education at Unlver51tereve1 . Trends end .
Data. Paris - 1973. ] ' .-
3 1b1d ‘p 284 . .
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Buring the intervening three years a great deal more experience
became available to drawﬁmpon. The Rungsted Conference in 197n examned
a cross-section of 27 on’01ng environzental edu-ation progracmes -
selected as basic c¢.se studies from nine EOuntries. They were chosen

. to 'give a good Indication of the range and variety of appgoaches and

® experierces and were not necessarily aagyaeﬂ'?égge the best examples

. that could be found. In fact, others ~qu.ally as good are known 3o
.xist. The exaﬁples,include§ the ongoing programzes which had been. |
réported on at Tour-. as welll Since the discussidrs at Rungsted were Vet
based on a rore systemEQA* review of the dxper:enffes reported, thxs j
relpsd give a puch m\rw realxsulc apprecxa‘;o' of problems than was

. .

‘previously possible. ’ - . . )

xh 5 paper is an at'empt to give one overviewand a kingd of
ss peport, en env.ronpental education at pc -t—secondary levels
txSed on, the .nforratlo. grov.ded and dlS’d’S’Ono at Fungbted This

i a presurptuous task for any one " uthor to take on, and x‘ will -
inevitibly show the xnherert ai ff;cu’tves in ftrying¢ to sk etch out a
talanced and fully informed appre iat.on of the current state >0 post-
”secépdars environcental education, especlally given the diversity of
Qaths which it isetaking, the different ediucational systems within
. which it is developing, and the sgeed with whi¢? 1t appear-\go be .
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Chapter 1 e ;'
.. S T
ORGANIZING AND PR.PAR;NG FUR ?OST—SECONDAQY .NVIQOHH‘NTAL EE‘QAEIGV

o > .' . o e
L] . .»

- THEMRIGINS AND ESTARLISHMENT OF PROGRAMMES : .

*  Although there was little dire-t information’and discussion at
Ruhgsted on how prcgrammes came about, it would seem that for the
most part initiatives arose largely froz within the post-seccondary ”
institutions thersegves. The response was rore to some percexved n-eds
of society than clearly defined job markets reduiring graduates spe=-
cially traired in epvironmental skills. This was noted in conn-ction
with the erergence, of progranmes in the United States : i
"There has been a great deal of public and student pressure to
start prograns at onde - now. As a result, ROST progrars were
hurriedly put together with f;;‘%ore a~tent10u placed upon struc-
turing and financing than upon the actual curriculum. At the .
¢ same time too feu questxons h;ve beep asked as to, what each stu-l
dént “is expected ‘to be able to do thh hxs envzronmental educa-
tion. No one has found ont what careers are available to students

coning out of environmental studies prograns, nuch less plan a

curriculum to prepare ztudents for those caveers™ (1). ..

It is likely that the North Amerioan systenm of higher education
allows for a zE;e free-wheeling approach to establlshxng new academ-
ic programmes than syste elsewhere. Indeed, the North American
practice of financing unzversities and evqn ‘individual prégrammes
within them e the basxs of student enrolments is a strong inducement .
for North American imstitutions to respond to new "studgnt markets
on a hurried and competitivé basis 3

" However, the alternative of tﬁng first to define ang quantify )
some kind of environmental labour market poses its own problems. In-

2

mediate needs are of necessity met by graduates from traditional pro-
fessions and dzscxplsnes, and the reported avgilability of jobs may
reflect Iimitations of immediate budgets ind thé biases fron the pap-
ticular training of fndividqal gOVerﬁaegt and businéss officials. The
observations of the Dire.tor of Studies of the Cefftre Supérieur de
1'Aﬁénaggn;nt (CESA) %of the University of Tqurs reflect the experience . t
of others as weld. ' -~ - .

« z

-

3 L. Pererson. "Survey and evaluvation of environcental edqpatzon

O of selected gniversities of the United States” in : ]
czcn/a:;u r.r.virqnncmal Idutat ion at I‘nwe@.'-y beve} op. &it. v -
P- 272, ¢ ] [ . -~ R
Y . -S " A
., ¢ 133 . PY
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"We can now see how mistaken the viewpoint was which consisted
in counting up the n.mbef of existing openings *at a purticular
mome}t agd adjusting uniyersiry education to that situation. +
wWhat is in fact happening is that through its very‘éxi;tence
the new education which we provide is creatirg new openings...'(1)
This does not mean that attempts should not be rade to asses®
¢ manpover reguirements (2) but it does gerve as a reminder 'hat univer~
sities are constantly faced with a dilerpma, On the one hand they are
xpected to anticipate future nee! ~Rd opportunities in society for
'pefple having different mixes of knowledge and expertise, yet 1f they
m;s;udge a situation, the burden of the error falls on students who
gra‘uate but cannor find suitable exployrent. Thus, while it maylm;p—
ly have been people in the academic ~orild itself who doubted the
app}op*iateness of traditional discipiines and profess.ions alone to
cope with enverﬂmensaJ problens as they were beginning to be pen -
quved and understood, the most cormon response has been to strive for
modifications within existing prograrmes rather than create totally
new ones. i ) .
¢ Within acadenic institutions, the initiative to -develop an envi-
ronnental education programze readily emerges from a nunber ,of.di~
* verse souxrce - from studerts,teachers, researchers or administrators,’
and from within any one or a “few of the e~tal-lished disciplines and
profe551ons. The actuwal point of institutional origin can be irpor-
tant however, sxnce this often sets t!e maln characteristics of the
progpamze which results and is reflected in all of 1ts main features.
Irmediately, one of the =ost, difficult tasks of the originating group,
whoever they are, is to rgacHlOut fron their own discipiinary or

professional base to win the close cooperatiof and involvement of
people in other disciplines and professiops. This is to make certain
\ ‘that a reasonable degree of multidistiblinarity gets bu?lt into the
proposed progracme. Given the isolationism of the disciplineés and
profedsions in post-secondary institutions, success in ach1e®ng this
may be rare indedd. One generally does not hear abaut attempts that
failed, but,tespimony to the difficulty may be seen in the tajor
g2ps and rather unusual organizational or curricular patterns that
R appear in some prograrmes which have been pproved and estabdblashed.

. .

1) In "Frployrent Bpenings<for Graduates”, CEIRI/HE/CP/74.13, P.21,
Ste Annex 2. )

2) See S.J. Arce:vala, "The Izployment of Environmental Course Gpad-
uates™ for a ‘escriptieon of an approach developed by WHO for es-
timating manpower regquirements in envirc.pentai health. CERI/HE/
CP/74.21. Se- Annex 2.

.

*
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The main factors which have to be en into account in devel-
oping and approving proposed programres varies widely frhnm one situa-
tion to another. Tt is here that tge baslc differences arong coungries
show up in terms of their historical traditions and institutioneal
structures for post-secondary education, notably in connection with
the relative degree of autonomy that universities have vis-3-visMirn-
istries of £ducation. Other major differences are evident fronm the-
different sizé of countries. The Fnaller ones have little choice Sther
than to attenmpt modifications in long and wel -established sitvatigns,
while larger'céuntries may te able to create new post-se-ondary envi-
roncental progracmes as a corponent of a larger &nd core diversified
post-secondary e 'ucational system. It is the smaller countries which -
also have to take Iinto accoant novre limited pro-pects for em*loyuen‘
asong students who graduate with env;ronrer‘a} gualifications.

The” actual strategies and procedures used to 1n:bodu€§ environ-
ntal ®ducation program=es into higher ‘education also vary with
“the dasic approa 'es of each céhn:ry, nevertheless there may be use-

Jul comparisons and contrasts to consider. One basic difference is
whethef the strategy tries to view the whole system of higher educa-

tion, or ~hether it is done on a more opportunistic institution-by-

institution basis. In 3weden for example, the Environmental Studie.

Frograrme approved for the'bniversi:y of Lund was organized to reet

four distinct levels of environmental teaching (1) and an approach

in the forp of an outlin: schexe to meet even quite different higher

education o' jectives was describe. or the experience gaircd from the

Yniversity of Louvdin in Belgium {(2). . -
Cornversely, where *he higher educatién syster is so complex as o

wake plannlng for the over-all systen less feasible, such as in the

United 3zates, ianitiafives and strategies are deveﬁoped by individual
instituiions .largely on thear own to meet self-selected objectives.

v

trategies for estallishing prograrses then depend largely on lo:al
circunmstances. Factors 3 ch.as the pre: nce of an innovative group
within an insti~ution, derands by students, attitudes of administra-
tors and faculty, tudget problewms, the availability of facilicies,
and *he relation of tha institugion to the commumity it is in begéme

. all-izportant in de'ernining whether an envircnmental educ?tlon pro-
gramme be established and the form it then takes (3). Generally, it

1) See L. E=melin "The Training. of General;st< and Qpecxali§t
P. 88,

2) P. Laccnte. "Enseignément et Recherche en matidre de Sciences de
1'Eaviron ement® CERI/HE/CP/74.19. See Annex 2.(Available only
in French). - 9

3) These are noted bysf.l. Pratt in : "North Arerican Institutional
Organization for Poq‘-5¢condary Environmental “tudies®. CERI/HE/
CP/74. 04, See An ex 2.

. . ’
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would seen that countries which have allowed universities to retain
greater autonomy are less likely to be able to plan on a system-w1dﬂ
-basis, and univer-ities are unlikely to coordinate themselves.

- AIMS AND OBJECTIVES OF ENVIRONMINTAL EDUCATION RROGRAMMES
) \
It is clearly recognized that the approach and content of envi- -~

ronmental education has o be adapted to meet needs of students at
differert levels ir the formal education system'and take intoeaccount
the broad objecrives of their over-all programne ‘of studies. In pre-
paring materials for the Rungsted Conference this was done Ly identi~
fyirg 2ifferent "target groups” ard gathering case study materials on
programmes which have beer developed for each.
There are at least three broad categories of objectives which
ave ap arent from examples of on-going programmes. These are ¢
1. Broa‘ening the training of people gozng into already recog-
nized professions which have an lmportant role in th! planning,
desxgn or managerent of various environments. This is to assure
that the new practitioners have a better understandzng of the
environmental *mplications of what they will be doing and also
have more understanding of related professions® and specialties
£o they can work effectively on mixed di-cipline problem-swvlving
tefas and task forces 5
2. "ralniné of ;eqhnl:al_pepsoaael—,chcgearly specified jobs
in goverﬁmenu or’ iAdustrial organzzations relating to environ-
=ental problems, and . f
3. ”rovxdlﬁg an alterna;xve to or revitalization of undergraduate
education by utxlxzzng environmental themes and a variety of
1ﬁnova.1on§ in teaching and learning. This may be seen 4§ pro- 1
viding an egs-ntially "liberal ed:cation" tuned ‘pore directly to
the contegporary world and the future, and one which lays a more
4ppropriate grounding for subseqdent specialization in environ-
mentally relevant fields.
Frogrammes for professional groups are reviewed in this volume by
?.J. Rewbould (1). Schopl teachers wepe selected as a special profes- -
siona' "target group” because of their important role for environmen-
» ‘tal education ir" the primary and secondary schools : pmgx;ames for
teacher trairing are discussed by R. Clark (2). The "target group”
broadly defined as "generalists and specialists” groups together
prograrmts for technical training and those offering broadly-based

1) P.J. Newbould.s "Courses for chber= of Frof3551ons concerned -,
with the Environment”, p.124 ;

2) R. Clark, "Courses for Educators®, p.100°

58

ERIC ' 59

Aruitoxt provided by Eic: .




environmental education as the context from within which various pro- .
fessional or other specialized skills might be developed : these
programmes are reviewed by L. Emmelin and J. Hedega rd. (1)
Programmes for two othér important "target groups" selected for
¢onsideratiol by the Rungsted Conference were those for the "recur-
rent education” of older people in the community (2) and programzes
for "de.lsion-makers", a term .hlch includes mid-career professionals
and ®lected or ot ér officials who make or advise on governhental -
policies (3). Generally, "these prograimes have the same broad objec-
' ~ives as the others but they seem to be much more recent or less
. firmly esta’ lished. However, their importance is clearly acknowl-
=dged ar giving a « 'rn2 of "rerec’al Slucac.on™ Lr envirorranral rat-
ters for those whOSc decisions are currertly influencing or 3irec:- “\
ly affecting the 'ncaae nt of environments or the building of new
ones. | ' . * .
There may well be a fou;thhbroad objective which is implicirt in
some érvironmental education programﬁés Put has not yet been clearly
articulated or announced. I+ is to work towards the gradual creation
of a new environmental profession analogous ir a general way to redi-
gine, agriculture or ergireering. Like such established profession-
al fields, it would bring togegher 4 mix of disciplines and special
professions, subjects and <kxlls for application as a "mission-orien-
ted” efhideavour to cope with recurrxng complex sacial problems and
needs. Over time it would generate distinctive methodologies and
priorities *for ba ic andappifhd research needed to support its
continuing role in modern society, and in the pfocess it may also ~
help generate sgme new acadenic disciplines €4). .
One may readlly view <his possibility with scepticism and arpiv-
alenics . It is not just a matter of being unc-rtain about what char-

acreristics @& "new environmental profession™ may come to have or .
e -
what a new supporting dis.ipline may de. Rather, i* raises the
N . ’

1) L. Emxelin, p.88 and J. Hedegaard "The training of Genera-
lists and Spe~cialists". p.81. .

- . . N » . .
2) J. Bossanyi, "Recurrent Education in Environmental Science and
Management. A paper on some general principles,.and a case studv
in*Britain”. CTRI/KE/C™/TU,12.  Tee frnex 2. . o«

3) V. G1acon1n1. "Courses for Tecision-Makers™, p. llu

4) This pos sxbxl;ty has bdeen argueg for the general tase whenever a
search for. interdisciplinarity is viewe! as a search for the uni-
ty of knowledge. "Whenever the unity of‘knowledge is ment:oned...
1nterd1ac1p11ﬁar1;y 15 enphemeral or 1nstrumen~a1, appearing in
a poment of crisis, and leading to well-defined sin le nodels
{transdisciplinarity) or to the birth of new disciplines...
Therefore, sone cyrrept experlnent§ are, by.def1n1t1on dooned ¢
30 either disappear or stop bexng 1nterd1sc1plznary, in the
acdcurate sense of the w~ord"™ in : Interdisciplinarity, op. cit.

p. .. _ . . . '

o
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'ca<%gor1»s. Any given programme may select out or nge heavier empha-
- to particular ccrpo.ent elements or sub-themes wh1Le combinations .

- r N o T
quest1on of whcther the at'empt to ach1ev» viable mulﬁ;-or—1nt7“dxs- L
clpllnary processes as a "solution" will not be moulded by the |very

institutions which support them into renewed exppess1ons of the
"problen". . .

GROUPING OF SUBJECT MATTER AND STRUCTYRING .
TH™ CORE OF REQUIRED STUDIES . ‘.

Given the wide Eﬁherent scope of "environrent"™ and, the manner in
which it cuts across disciplines and professions, environmental edu-
¢ation progranmes have to cope with the rather consid-rable difficul- .
ty of defining, tounding and cutlining a defensible structure for a
curriculum appropriate to its declared aims and objectives. Within this'
structure it has also to outline 2 coherent programme of studias.

Few ongoing envxroﬁmental educag1on programres strive for a
total sense of comprehensi veness, witH the exception of the cases
wﬂere whole institutions have beeri devoted to it,such a- the Un1vers1ty
of Wiscon-in-at Green Bay in the United States. Instead there is more
likely to bé an attempt to organize substa€t1al re-groupings of sub-
ject areas, disciplines, and profe551ons along some major environmen=-

tal there or set of themes. It would ! .ve been of interest to know

ruch rore abbut‘the factors which influenced decisions to select some

of the actual groupings which have been brought together in particular
situations. Undoubt edly there have had to be many compromises between
some ideal of what should be and what could be” sucr-essfully negotiated ~
for a particular institution. This may account for what could seem to

be unexplained ga;s or unusval programme patterns 6 an outs1qg obser-
ver. To what extent for example, might a given prograrme reflect little
zore than narrow dxsc1plxnary biases and linitations of whatever ac--
demic committee set o work on it, rather than a . rore zarefully thought-out

educational philosophy or a rore systematic review of needs and
L
oppertunities carried out in consultation with others ?

" The *hemat1c groupings most in evidence fall into four broad . -

of wub-theme: crossing these categories may also be found. The main
thematic grougings can be categorizet as follows : . ’

En?xronﬂental design" which draws upon components fron
fields such as architecture, civil eng1neer1ng, town and country
planning, landscape archltecture, industrial design, reg1onal
science and urban s‘ud1e¢, along wlth .various of the support;ng
disciplines ; M

-

2. "Environhental consServat.on and managerent" which draws on
components from fields such as forestry, agricultural land use,

.
. . B
A v 7o providea by eric - es  F o .




countryside planning, wate; resource management:'minerals and

energy development, fish and wilddife management, and parks and. |
outdoor recreation plarning, along with various of the suppor-

ting disciplines ; : )

3. "Environmental he.lth sciences". (1) which draws on components
from fields such as public health =z d hygiene, sanitary and
chemical engineering, occupational health and safety, and some
ﬁspecfs from bio-medical science such a toxicology,’nutrition
and drug use,along with various of the supportirg aisciplines H
L. "Human and social ecology” which draws on components from
fields such as sociology and sogial tlanning, community organi-
zation and services, law, human rights, criminal justice, social
work, psychology and coun-elling, along with various other sup-
porting disciplines.” BN

However, there are also important differences in orientatiyn in
some programmes which may cut across these main thematic groupings or
be oriented to distinctively different target! groups within them. -The
zost frequent orientation at the present time is towards applied LN
“science with particular stress placed on the acquisition of technical
managerment skills. This coincides well with the approach to ptofes-
sional training in many areas. A few programmes however, are also
developing a distinctive public policy and administrative panagément
orientation for environmental thepes.

¢ 0f pargicular interest also are ‘programmes for ";nvironmental
sciences” which do not just group together existing disciplines_ from~
the natural sciences wut strive instead to integrate teaching of
‘these sciences by organizing their study around different systems uch
as the atmdsphere, biosphgre, hydrosphere and lithosp ere,.with partic-
ular stress placed on natural cycles and other interrelations among
‘them. Research is devoted to priorities determinmed by the.need for

.

improved understanding of these biophysical systems as systems. N
Within these different thematic groupings and major orientations,

prograames draw upon subjects otherwise treated within individual

disciplines and professions. $he case studies and discussions at

Rungsted made frgquent referepce to these, and indicated the relative

- N
.

1) At Rungsted, an official from the World Health Organization indi-

cated that "environmental health" has to bg seen in the widest

of per-wpectives."In environmental protection, WHO is most inter-

ested in the aspects concerned with the protection of man. We ~

call this environmental health, a term with a broad connotation,

ranging from physical planning to bio-medical engineering and in- - .
cluding water supplies, sewerage, solid and liquid ~aste disposal,

noise and radiation control, ‘food safety, industrial hygiene,

housing hygiene, vector cofitrol, air pollution control; to name

the major fields". 'J, Kumpf : "Some Reflections on Environmental .
Education for Professionals™ CERI/HE/CP/74.23,p.u.Sece Amex 2.

’
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importance attached to subjects 'y the amount of time students were
asked to devote to them. Usually this was done by referring to the

\]

number of course units, credits, or hours stated by the curriculum.
Unfortunately this gives no clear indication of the context within
which subjeéts were studigd.nor how the handling of material from
constituent disciplinary topics was modified or ada; ted to environ-
mental themes. This would have been particularly helpful to get at
the ,uegkion of how the integrative or ".nterdisciplinarity” feature
Jf particular programmes is being developed especially to overcome
the difficult prodlem of handling tec'nology, science agd humanities
in the context of one single programme. .

rmes From the fact that programmes which
alsg provide for elective choice of courses by students - and almost

A further complication ¢

all do,with tle range of hoice being particularly wide ir some North
Amer.can examples - rean there is no, gkfinife way to distinguish
between what students could study fi0om what they actualdy.do study.
While. this has undoubted a‘vantﬁﬁg: for education seen a° a process
of prersonal grewth and development, it can pose problem- in obtaining
emplicymen! upoh graduation.e . .
Given th« w{de range 2: objectiwves,"target grqups? and grouping
of sutject matter into main themes and sub-themes,\ it is notsurpris-
ing that there is no consensus about what'shouhﬂ&kﬁstitute the
"essential content” of all environmental education. This was recog-
nized readily a* Pungsted, as was the danger of striving for“ortho-
frogrammes should have at least an introductory course which reflects
the broad sqope of envirormental e. .cation, and agreement too on some
of the to,ics which Should be éovered by it (1). Otherwise fhg empha-
sis and form would clg;rly have to-bg related to lewelsz target groups
and objectives. In the cas- of professional edugstion, the difficul~
ties,in making ary significant chahges in cyrricula were noted (2).
erhaps one important aspect to this question is the relative
emphasis placed on “¢ .ntent™ versus "process™ in the rationale for
a curriculum of studies. If greater importance is placed on:the leam- |

ing process wh.ch'is thought important for students to experience

\

1) In regard to programmes for "generalists and specialists™ it was
notvd that "... a geheral agreement exists as to which broad
subjects should and must be taughi (both in general courses and

+ in the more specialized ones), but one gets no idea of the depth
of knowledg® ‘the student should acquire at the two diffevent”
levels". J. Hedegaard, p.-8S

"Professionsl education, overseen by the busy top men in the
profession concerned,is very slow to change. The problem is that
the curriculum is usuaily over-full' and it is difficult to throw
out enough of the existing content to make room for new material.”
P.J. Newbould, p.127. L

.
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then the content or subject matter s looked upon more as a vehicle
or a means to this end[.and what is selected to serve this may vary
wfdely. Ity also reflects an eésentiaily bel.avioural definition of
the essence of interdisciplinarity (1). . -
Nevertheléss, each programne does have a core of requireds;ud_
ies which it deems appropriéte. Some indication of the actual and
possible variations in curricular patterns were reported at Tours
and analyzed in the Workshop report (2). The Rungsted Confersnce did
not seem to g-t significantly further into the logic' and rationale
for curricula - always an involved discussion anong acghemics - and
especially the linkages between the core of required studies and sta-
ted objectives of different programmes for different target groups.
There was general agreement that what is being sought 1s the develop-
ment of expertise within a broad context of environmentel awareness
and und-rstanding. Certainly the simple dichotomy between "generalist
and specialist" was rejected as a‘statenent of the real issue, and v
discussions were aimed more at how the balan.e can best be achieved
with different types of environmental education programnes. Those
which have a kind of "liberal arts” flavour may not have resolwed

* -~ 3 - 3 3 - -

the question of expertlse,;while those which intend to broa'en on- .
going professional training oftek *may only manage to do this in_= \\\\\
marginal rather than furdamental way. : . 1

The whole question of "interdisciplinarity" still renains quite
open. The working definitions developed at the Nice Seminar (3) are
not in general use for environmental education and the terms for the
most part are used interchangeadbly and essentially synonymously. Most <
of the péogrammes reperted on at Rungsted could best be described as .
pluridisciplinary or multidfsciplinary but there is nevertheless an
active seéicy for how best to establish interdisciplinarity at'tyg
core & thé curriculum. This search i- often expressed in tip question
tof how best to achieve the synthesizing and integrating aspect within
a prograrsie o?'studies. Approaches to this include stepsnto adapt ard
apply existing theories such as systems theory (u), subjects :uch as -

1) "... interdiSciplinari£§ cannot be learnt or taught, for it is a
a way of life, It is basically.a mental outlook which cormbines
curiosity with opennmindedness and a spirit of adventure and .
discovery..." in Interdisciplinaritv, op. cit. p. 285.

2) Environmental Education at University Level. op. ci{.

3)See E. Jantsch. "Towards Interdisciplinarity and Tran disciplinari- M
ty in Education and Innovation™ in InterdiscivplinaritV. op. oit
PP, 9%121- .

4) "Any study of a problen arising from man's uze of tb€ efivironrent,
therefore, technically boils down to a systems dynamic analysis". .
. J.MAbillon. "Problems posed by Certain Aspects of Environmental
Education” in Environmental Education at University Level. op.
cit. P. 274 ™ - . -

-

*
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ecology (1) concepts such as energy (2) or teéhnigues such' as compu-
ter simulat:ons. Generally, it seems that most programmes are striv- ‘
irg for integration and syntheses more by the manﬁer'xn which they
. try to orient the learning of students during thexr undergraduate
years o ty the approach take: to pnactxcar traxnxng of ' professionals
for p“otlem-solvxng skxlls within.a broader context of eﬁvzronmentdl
un. arst«nd*ng . . -
-This suggests that the impl:cit working definition ofzgﬁe
"interdisciplinarity” being sought is that of the Unity of the Per-.on
r the Unity of Practice rather than the Unity of Knowledge (3). It

()

is generally accvpted‘that a deliberate attempt to iniegrate bodies
of k1‘rledge and theory is a® formidatle task which takes.much time
ir any event ad presupposes much more knowledge of environmental sit-

FES SRt ar <an cervineimgly te clal=ed at this tire. By and large

e

*ren, i* is the behav:oural de.cription of interdisciplinarity best .
described by A. S pri £rs  and G. Michaud (u) which characterizes what
is apparently teing sought through environmental education in the
post-secon’ary contest. Thus, it is by examining the approaches used
for teaching and learning that xnszghhs are nore likely to be found,
ra*her than in the formal st ructuwe o{ curricula.

-

ORGANIZATIONAL ARRANGEMENTS ?QR.CON6UCTING
ENVIRONMENTAL EDUCAT ON PROGRAMMES
Siven the di verszty of rog#ammes already noted xt is no surprxse
to find gieat varxety in the organizational arrangements set up within
academic s:s~xtug;ons to pnnsent\these prograrmes. The experience

¢ . ’

.

1) Ecology hai frequently been promoted as the most approprxate frape-
werk within which to fit environmental education. For a basic set of
proposicions which outline this approach, see V. Laleyrie, "Princi-
fles Fundamental to the Institution Of Environmental Research. and
rroposals for its Orpanisation",p. 138, iowever. .. the assunnt1oa that
ecologsy is alkays the most useful bas1< for environmental studxes
reeds exanmining more ¢losely in relatxon to the aims of ¢t pro-
,frase and the level of teaching". See "“The Iraining of Ge eralists

. ‘and Spécialists™ by L. Erxelin, P. Su .

2) See B.J. Newbouid "The Teacking of Environmental Studies at Undiyer-
sity Level™ in ,nvxrcnrental Fducation at University Level
PP. 107-120. )

3) For these distinctions, drawn from a questionnaire survey of on=
going univepsity progrannes, see : Interdisciplinarity, op. cit. .

p- 73. X 7

L) "Ineerdxscxplxnaraty is flirs id forerost a state of nind regnxr— 4
irng ¢4ch person to have an tu’e that cordines humxlxty with
opennindedness and curiosity, illingness to engage in anlogue
and, lence, the capacity for as®ipilation and synthesis™. In p
Interdxscznlxnarxty. op. cit. p. for. .

\ . . .
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in the United States gives a particularly rich ‘array of exanples of
. these arrangerents, incluoding (ip general order of organizational
scale and/or autonomy) Programmes, Centres, Institutes, Departments,
Schools, Dzvlszons, Faculties, Colleges, and in- the case of the Unj-
versity of Wisconsin at Green Bay, a whqle, pew unzuerszty (1). For
" those countries which have strong centralized Mxnzszrles of Educatzon
organlzatxonal arrangements invalving ninisterial partzcxgatxon'\n
*ﬂogrammes given by universities may also be present, although the
nature of these relations were not discussed at length at Rungsted.
" Two quite broad patterns of organization are evident. One provides
minimal staf " to coordinate an environmental education programme de-
pendent entirely (or largely) on the participation of e:tablished
Departments, Scho-ls or Faculties within an academic institution,
while the other provides a core of professional and othér staff to
present a ﬂrogramme, and the home institution allocates to them the
necessary resources to do it. Iq:other words, they themselves may
constitute Departments, Schools, Faculties, and so on.
At Rungsted it was readily agreed that there is rio one inherent-
ly ideal organizational form.
"It is clear that there is no model organization for managing
envirgnmental studies programmes. Deperiding ufon the require-
ments of the institution, the needs of the students and the
focus of tbe ;iogram;e - whether the programme is to be prima-
rily teaching or rescarch or-both ; whether the programme is
o be separately budgeted ; whether the prqgraﬁﬁe is to be
problen oriented - are elements which must be considered, before
decisions are possible as to the best organization for managing
. an environmental studies programme.” (29

However, there was also a general consensus that environmental
education programmes had to have an oiganizational unit or.base of
their own with at least some of the staff, funds and facilities allo-
cated to it angrlinder the control of a deszgnated programme adminis-
trator. While 1t was acknowledged ‘that one danger in such arrangements
is that a programme may become isolated within itself over a perzod
of time, even to the point of taking on son®e of the institdtional
features that environmental education Xopes to overc9me; the built-in
wedknesses of trying to maintain a coherent programme totally depen-
dent on the voluntary cooperation of others uas evel, nore epparent,

.

1) See the analysis by A. Pratt "North American Institutiondl Orga-
nization for Post- Secondary Environmental Studies". CERI/HE/CP/
7%.04. See Annex 2.

' I
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even if %his nominally kept enyironmental education "outward looking™ .
. to the larger institution in which it is housed. -

- The ques.:tioh of who is recruited to teach in environmental
educatlion progfamﬁés and the criteria used to select them was raised
but-pot gone into thoroughly -at Rungsted. It is a queStion of inter-
est, because 1hose involved im the firsf round of new programmes
establlshed of necessity ,came with educatiopal quallflcatlons other
thdr "environmental® ones as these are noW becoming undersjood. A

. " number of uriversities may still be following conventional recruiting
Sriteria which results in a search for acc-mplished speciq}ists who
collectively "cover" the scope of a particular programme without
concerrn for their willingness and ability to work in mixed discipline
?ﬁl methods.
\\z: the extent thlS is so, they are in danger of posing demands for

teams or their openness to trying innovations in educatio

. P - -
ihtegration capab.lities on students ‘that the professors themselves

«

* have not accomplished (1). : . L .
More basic gquestions have also to be understood better §gcause,
effective environmental teaching has to call upon a wide range of
. content, practice, theory,_and style. These are discussed by R. Clark
. in terms of differing epistemological-value positions thch programmes
having the scope of environmental education bing forth, and which maye
well lie at the root of Sifficulties exgeriénced withim mixeig'
discipline teams. , .
"For example,:by disposition or by experience a person may
. : have become wedded to and practised.in the rationa&-empirical R
epistemology of the sciences and have developed a personal
value' construct dominated by theoretical-cognitiwe concerns -
or may have become practiced in, say; the intuitionist epis~-
temologlcal processes and informed by concern for aesthetic
valuss. . . We rarely consider such characterlstlcs of 1nd1v1-
dual members of faculty when trylng to -assemble teams to do

particgular jobs".(2) . %

At least until this aspect to 1nterdvsc1p11nav1ty" is Fegter-
understood, the. importance of attitudes as described by A. Brlggs
and G. Michaud (3) could prudently be recognized along with the par-
ticular expertise fiee le! when recruiting teachers for envirohmental

. education. ) ", . . : .

- L)
1) However, réferenee to the use of other criteria in faculty selec=,
tion and evaluation were made in a few case studies, i.e. Univer-
2 sity of aisconsin, Green Bay, ard the University of California,
: Irvine. See Environmental Education at Pogt- Secondary Level,The .
training of generalists and specilalists.OECD/CERT, 10374

. See also Pratt CERI/HE/CP/7u.04, pp. 31-32. See Annex 2
©2) R. Clakk, p..10m.

. 3) Interdlsczpllnarlty op. cit. p 192, .
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CONDUCTING ENVIRONMENTAL EDUPATION IN POST-SECONDARY INSTETUTIONS K ]
AR?RdACHES TO TEACHING AND LEARNING , . .
« *
7 ' hd

Discussions at Rungsted about the approaches to teaching and S
learning appropriate for environmental education readily reached

agreemen{ on°the need to consider a ¥dlanced set of methods. The im- -

portance of utilizing entirqnhenx other than classrooms and labora-
tories Was stressed ; at the Yerf minimur field trips to observe
env1ronmenta1 51tua;10ns first-Hond should be arranged, bHut more sus- ‘
tained field nnvestlgatxons ‘of enyironmental problems are better.
Team-teachlng and share.l-t 1ching was widely endorsed as a tO
device to introduce students to Awider range of perspectlves-on prob- .
lemg and issues since it ig through 1scu551on with and among teach-

ers that differing insights into the nature of envlronmental inter- ;

relationchipsscan b« gaihed and compared HOWever, in order for:§ils
to be done effectively, teachers have to take tipe to pre2pare and <
coordingte their presentations and also be present with one another ;

during seminars. This is expensive of facﬁlty time and may becope R B
ruled out by tight programme administration based on narro% and

short-range asgumptions about "parfor&ance” and "efflclency w1th1ﬂ. ) .
universitids. This is especlally so where programmes are controlled

internally by administrators who rely on quantitative 1nd1cators (and
‘pséudo-indicdtors)’ to allocate funds and teachlng respon51b111t1es,

a common practice in North America for example. '

. + Team-teaching situations are the ones which gall plrectly upon . . »
faculty havlng different dzsclpllnarx;backgrounds, and provide the ~
occasion to demonstrate lnterdlsclpllnarlty as a proces of enqulry‘ *
It is Rere that argunents - arlSlng from fundamental and dxfferent eplS- ’
temological-value positions need to be exposed and qompared at deep )

phllosophlcgl levéls. This itself would be of educatlonal value.

Otherwise there is a danger that conflicts and m;sunq§rstand1ngs may

develop among faculty ahd revolve around superfioial and trivial mat- .+ -.

ters to the point of hEIng dlsruptlve rather than educative. Ovep :

time it may lead to their adopting reflex postures rather-than care-
fully thought-out positions, so that the whole potential for team- .

teathing to demonstrate processes leadxng towards deeper undeerandlng

and intellectual 1ntegratlon is lost. S ke

ElﬁC’ bl B
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. . the ¢ team to develQp the necés-
sary co ication and empathky for one another's disciplines wag PR
provide I i oting in full.

Toweven, before any of these .nformal techniques (teaia'te:aching
ard team fesean ™) could be employed or prove effective’, it. was
Tnepess to un ‘ertake a slightly x:ore fiorzmal approach to the

5ub\e¢«.. £ the very earliest years of the deve'I:pnent ,of‘ IES
* (the Institute for EIrvironmental Studies) two Sumer programes
were get aside to develoR a "think ta k" which wa known gs the,

e particularly competent a'nd_’enthu-

Fl.rgs, €a:h cne kndan to

- s.astic o his own field. These staff yere brovght together in

the :\ur.mr ‘W&e in a semewhpt ndre infermal Setting where they
e

Y.ted papers to oae anolher on the s‘ubject of envirdnmental - ¢

. -

c sciences. Initially each one\tried .o indicate where le fedsy .
his discipline could contributy to ‘he soluq.on of an env:.ron- :
cental p;a.ale... The result of thewe g5 was extrenely mter—
‘es¥ing In that the -&é’gree of overlapgetwden the environrental

.. terrijery claimed by each discipline be ame qulite a.ppar«engs\‘::ac‘:-‘ .

nzental pmt;len '

the other disci-

=3

. . 4 scxpl‘.r‘cfsaw frself as cesntral to the envi
‘ anl’its soélutign and could only inigially see
. +"pllnes ac being sobewhdt pen;&heral “and perhaps superflusus to
. the whole scleme of things. After a series of ‘n\ser?ersonal b
) " battles the. "think tank” was sent for a week-efid to.an , appro-
’ . prza\e x‘etrea\ where the merbers got to know e another as
T individuals. {#t the erd of this experience those nvolved hat Y
hevolc»ged the uﬁ'demtana‘n«g and respecr for ohe another .to ‘oper—-
Cavd %c. a team in” exe:zmng envxmn?ﬁ-en.tal problens. "'hey h2d .
learned t¢ respect one anc‘?'@r 5 ~Oﬂ,r1busﬁms to téam sol*ut:.on‘s
ot oufie. prer s and the 3 provad to ‘be, the first nuplels of'.
2 jmly’ terdisciplinary group which has now growh ta pore’than
. 300 @éa erics. The second year this process was repeated nsmg
.. ‘©ore or two of the first year s staff and "'urther 10 n-:ophytes.
After the two ,(lear* were co:pleted the.n&:ieus of 20 ot so
‘converys. allowed for the irplementation of recommendations ~
) (coneternung the need for mter\hsupunary teachmg and resea‘rch
.0 and the prior need. for a %shared language” to provide a ccu?on .
ftane‘pork fot discussion). (1) A 4

e\t
~ N ) ~

1) P. Jones "Sore Experienges Related to the Re‘.cmcndanons of* the -
Fungsted Confr-rer}ce Jane 189787, 1In,t1tu.e for Envircnmental Stud-
it‘-s.\l bm.c"xt)w"'omnto, PP, 11-12. CERI/CRI'JS 01 (See Anrfex 2), .
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Envzronnentql education is problem-oriénted education. (1) This
is widely accepted both as a way of organl:lng materials for study
sand to encourage the development of skills to &g directed towards
sresolving env;ronmenta, problems. Project-oriented learning is a

+ device c-nsistent with this approach, and seems to be in quite wide
,use within envirénnental education programmes. It is particularly
appropriéfé for teachin& students frop different professSions how
better ‘to work together, and it artively involves students in dis-
co&rylearqxqg which Is generally deem-d more effective than if they -
Spend 208t of their time as passxve recipienss of lectures.

A n;nbe* of other approaches and devices were men‘xoned at

Rungsted as worth trying, although it was not clear khat the expe=

rience has been with these in ewvx*onmen‘ai education prograh~es.
Included here are role playxﬂg and simulation of aecxswon-mﬂkxﬁg
dilem:as.; computer-aided xﬂstructxdh 5 the preparat ion of te‘chxng/
.ea*nznz materials into sel‘-con.d-ned rodular urits which <llow

4 students to pace themselves through basic information and contepts at

rheir o=n speed and inclination 3 and teaching students the use of

2io-visual ‘and Jdisplay =ethods for hawi’-'r and 9'&; nting thes .
resul ts of their iavestigations. It becare quite clear during discus-
sions at Pungsted that i? vould be most helpful to have carefully
docurented examples of the actual use and results exzerienced fron
trying to apply particular approaches and devices within diffefent
kinds of envirenrental elication pPrograrses. '*plic*t in this is a

reed to get pore systena§1c arproaches for assacszng ‘cachxngllearn-

ng effectiv Peress. - -

‘e - .

. RO.E AND ACTIVITIES OF STUDENTS

tn
D"

L

. The atiention lavished oaly a few years ago on stddent involve-
ment ard participation in decisions about post~secondary prograczes
has seeningly lost its urgeacy. It was conspicuous by its absence at
Rungsted. To -ome extent this cay rellect improved access to students
for participation or academic committees, but it may also refleet a
szgnxfxcant shift of attitude and orientation, a shift which has been
"sensed” in a nurder of quarters,

This is a shift away from viewing "environment™ as the basis
for a social povement to challenge established ways of doing thzngs,
v tqwards viewing "environment” as providing prc:n§zng new career hp—
portunities in establisked institutions. This c§1n€:€e* with various -

1) For developrent of this.theme see E.W. Weidner, p,1i. reynote
~- Adgdress. -

-

‘[EIQ\L(:( . .. :';‘{) ’ . .

Aruitoxt provided by Eic:




J - . . ‘e

adaptations made by .nstitut.ons, as reflected by, nes environrmental
agencie? ‘n goygrnments, publ}cly expressed commitments to improved
envaronmental guality, by pr.vate corporat.ons, and the ermergence of
degree-grant.ng environmental_edccaxfon (TOgrarmes .n post-secondary,
institutions. Students attracted to the latter may now have Vess in-
terest in :nvolverent with concerns becausé of their inherent sotial

] . . »
worth and more on the acgu.s:ition of technigues and ranagement skills
N A

’ needed for celf-advancerent in caresrs. -
Relatively liuttle atterntion was given at"Rungsted to whether azd
how environmsntal educatlor p-ogracres provide students with oppor-
turiv.es to acguare ~oxx-oriented pract.cal experience as én.integral
part of théir over-all prograrnme of study. It was reported that sope
programtes prov;de for on-the~job work experience e tier as an option
in the context of project orlented learning on,at leas: in ohe ca'e,
as & reguirerers irtegrated Into the curriculum (1). This regaires
adrinistrative provis.ens for a field placerent ang folﬂoﬁ-up -ervice
an-ch raintains contact with a wide range of Brganizatioas. It wyuld
- be relpful to krow more about how thi§ approach can be ﬁade to ~ork
ffect.vely, Dart}cularly for the diver\zsy of \ackgroundﬂ which stu-~

. - dents nay obta—-_ig\::viron:bntel education. . .
. Sther experienc™frox North America suggests that students then-

selves alternate word. and other non-university experience with periods
of study, depending en opportunities wtich arise for them. In a mod-
est é:d persoral w~ay they are moving oore towards a "recurrent étu-
caticn” pattern than rmany of the acadenmic institutiont they attend.
+ Circumstantial ev.dence also suggests that students -ho have spent
. tine out of schodl tefore entering university ray be be'tég prepared
. 116 male effective use of the core open-end- , self-directed learning
opPortunities provid-d by zome envuronzental education prograrzes (2).
Th.re is a clear need to know more ab~ut the relative effective-
ress of 2ifferert patterns and sequences of Work-study in anticipa-
tioh of a sradual ¢vol taon of higher education towards providing
for recurrent life-lorg cduzation. IL£ planned in a systematic way
this may mean that students will not be expected to spend SO mary.
years at pozt-secondary institutions initially, as they do now. Th&s
will carry significant rpl cations for the degxgn or re-design ofc
enviroAm-ntal educat.on programres. One key Questxaﬁ»1s the sequence

L 4

rsity of Calz-

1) See A. Birder "Frogramme in Foctial Feology”, Uni
. fornia, Irvine in Invironrentsl-Dducation at Pozt-3
(1) Tre "rainirg-of Gereralists and Specialises, EPD/CEPf,p.17L
' 2) Inforrmal discus:tion at fungsted szeered to confirr this for a num-
tor of lnstances and at least ongelwronmental education programne
(at Sriffith University. Eri:tzhe, Ass%ralia) was repo orted to be .
considering regairing deferred adzission for students into an
- undergraduite prograrce.

Unive
k~d *
¥ *

0 ‘-'f
2]
&4
ot
(49
[
ol
b
d
[

-

.

ERIC. e ey

PR st i, |




oflstudies which may best encourage students to evolve a phxlosoph;-
. cal perspective appropriate to environmental educat_.on while they also
develop and maintain specific skills for work in an environpentally
relevant area (1),

The great diversity of prograrmmes that are developing’ means .
that students will not all be receiving "standard qualifications®
for environmental skills certified by academic institutions and re- b
cognized and accepted by various erployers. While project-oriented
and off-carpus.work experiences pay nevertheless make them better pre-
pared for employmant than s+udents from traditional programmes who
never leave the classrooms or the ladoratories, it would still be of
. interest to kpow the extent to which this is so and whether students
thezseldes Have seized on this initiative is develop links with po- .
Tential erployers. In how mary places, for exazple, do students main-
tair docurer tary eviderce of their own project and work experiences
to pregent along »ith acadenic ‘records, and what responses have po-

L4 N

tential erxployers shown to this ? 4

-

ENVIRONMENTAL RESEARCH AND ENVIRONMENTAL EDUCATION
.
The focus of the Rungsted Conference was'much more on education-
a2l aspe:Ts than on research in >upport of new understanding about .
environmental ratters. Ir was izplicitly expected ‘hat v-eseax"c:h would
be carried on by fa*ulty,.and sope of the case studies indicated par—
ticular areas of interest. Suggestions about the approaches Peedel .
. for environmental research were given by J.¥. Aballon apd v.tabéyrzacn
both of whom appropriately adopted ecosystem peg§pectiVES in the
widestssense not only to guide research priorities but to serve as

- L]
* the basis of a crztzque of the nature and form of d-veloprental
*shar, 2es which are gewera&Lng envircrmental problemsein go rany areas of
the world. . # : :

< nsxdgratxow of envirdnrental research raises a series of ques-
tiops sinmilar to educational omes, naméiy, how -to get effective re-
search froa mixed discipline teams, the need for existing disciplines
to devote aore'ggtentioq to problems of environpental significance,
the need for adopting a systems approach to orient research priori-
ties, and the desiradilizty of giting quasi-independent status to T
environmental research institutes in universities, It was informally -

- .

- ,

. Ut o .
* 1) For a discusfion of these questions, see J. Bossanyi, * .o
CERI/HE/CP/74.10. (See-Annex 2) . - . -

23 See J.M. Adillon "The Special Character of Environmental Research
- and Progosals. for itz Organization”p 14egand V. Labeyrze,p.ggs,
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' »
suggested in dxscuss1ons at Rungsted that co-operation on a research
project provides a ‘more effective means of achieving an interdiseapli-
nary interaction and result than does teaching. Extensive experience
with this is pmade difficult however, by the ina| propriateness of gov-
ernmental research policies and funding procedures which in a number
of countries st’11 give strong or near exclusive preference to support-
ing inzividual research in long established traditional monodiscipli-
nary fields. .

The question of integrating research with teaching prograrmes
was also considered, mainly in tercS of draulng distinctions in the
approach most appropriate to different levels -of education. For exan~
pley it was suggested that at the undergraduate {(first cycle) 1eve1
the purpose is to introduce students %o research pethods, using prac-
tical ervironmental problems as exanples. Then as students move through
the upper years they would progressively be involved in more substan-
tial research, and also be expected to learn research methodologies.
Team research on significant local problems by 2 tean of studeuts and
teacgers can provxde good experience ard’ usefal results. However, long-
term basic research Oﬂ .environmental questions can only be done (or -
is best-done),by professional research personnel uork.ng together in
-oulti-disciplinary redearch institutes. *

In 2 similar way to the Tour~ and Rungsted Conferences which were
trying to get a‘balanced overview of environmental edu*at1on, it would
“e useful to get some overview of env1ronnental researth As research
ruestions are made more precise thHey could be expected to be addve-sed
best by an appropriate *raditional d1sc1p1}ne so that one main role

of environmental research night be~to ask’ traditional disciplines the

right questions and. then dev.te/effoPt to interpreting and synthesizing

to pose questions and inte
Rungsted did not de.Y to any extent with the community servxce
function of post-secondary env1ronﬁen;al education progracxes. ThlS
was *ouched on inmplicitly by referencez to project oriented learning
which drew uponssituations of immediate importante to comunities (1),
and to statements about the importance of programmes denonstrating a
sense of social responsibility (2). The actual presearch przorxtzes of
faculty ergaged in edvironcental elucation were not subject to analy-
sis to determine whether they demonstrated a particular cormitnent
to cozmunity concerns. Indeed, the few case studies which made mention

1) Such as the involyement of personnel at the University of Llouvain
with the new town planning for Louvain-le-Neuve. See P. Laconte ™
"Enseignepent et RecthEhe en matieére de sciences de 1'Environne-
ment™, CERI/EFICP/7H 19. (See Annex 2),(available only in French),

?) Sees, for example, Weidner, p.16.
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of research topics did not indicate this orientation nearly as nuch as
they di&xthp variety of interests that-a mixed disbiplﬁne faculty might
be expectedﬁto display. An underlying problen here is the pressures
that universities exert dn their faculty to conduct research in rather
conventional. monbdisciplinary formats. Fasulty involved in environzen-
tal education programmes may al;éady be vulnerable to negative s-anc-
tions becaus~ of their chéice so that a strong cormfitment to matters

of icmediate importance to communities around ther ray only jeopar-
dize their academic careers further.

. t '

ASSESSING PROGRESS AND RESULTS .
L "

The information about criteria of success elic:ted from case
studies generally did not transcend the superficial levels at which
these are usually dealt w.th in post-secondary irstitutions.Prograrces
are successful if Yhey attract students, stuBlents sré successful
if they get jobs, and professors are succérsfu} if they publish in
respectable journals.. Could this be a reminder thas post-secondary
institutidns still recain too complacent about theid edycational

. ~responsibilities and that even the initiatives represented by envi-
ronzental education have not yet penetrated into traditional attitudes
and behaviour ? -

In terms of the "ducational experiences of students, a-d even

though there is 5o ruch ijjterest expreesed about the need for inter— .

\giscipliaeq‘}y and synthesis "... ';ris noT easy to find expiicit
descriptions of the praduct sought, fron integration.” (1) In part 1t
is a report from enquiry more broadly based than is often the case,
but otherwise the integratlon being sought by the educational proce .~
ses necessarily rerain personal ones for each studgnt, and constitute
a dleMling together of cognitive ¥nowledge, values and commitment
which evolves and chané%s over tire. Much is yet o be understood
about these progesses at post-secondary levels and the strategies
which may best facilitate the process. (2). - .

- It should also be noted that&not everyone\needs to strive for
broad integrative capabilities to the cxteat irplied in some discus-
sions of environpental education. Capadble énalysis within dascipline

) -
O‘__—
1) R. Clark, p 100. : )

2) "If integration is to be at the heart of broad-spectrum environ-
Zental courses who is suitable to become an integrator ? How is
a potential integrator detectgd, nurtured and icproved ? Is there
sooe ‘inherent predilection to'integrate ; is there some necessary
prior experiente ?" ibid.p.111. -
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specialties will always be in demand (1), and not every one can be
expected to find the broad :ulti-faceted?approach of environmental *
education coné@;ial. . .

- There was uﬁderlying concern expressed at Rungsted about the
*irds and amourt of employrent that may be availatle to graduates fren
environ:ental‘edaéatiéﬁ prograrczes. This was paéticularly,so for |

_prograrzes grouped urder the ggnerglist-specialist caieéory since

they are the ones which lack ar already accepted professzonal identity.
A survey of soze graduates from arong the first prograczes set up

was so-ewhat irconclusive H gra'duates cexn’ «inly found jobs but it is
too eariy to judge their performance and Influence compared to new

craits from more traditional post-secondary progracmes (2).

pae

P

Trhe Conference was agreed on the desirability of closely moni-
sorirg employment tiends,and for sraller countries in particular it
~as deermed aSsolutely essential. Various factors were identified as
of icportanle for doing this,such as noting the recognized and ex-
pfesﬁed ‘eeds of governrent and indu-try, or hayipg analyses done of
actual tas¥s that needed o e serformed in particular organizations.
N-vertheless the irportance of major changes or innivations in science

. , Policy, envirormental protection policy, or new iegislation was al-o.
tknowledged since this ray create instant demands for expertise (3).

Assessme T of the teaching faculty in environmental education
PTOFTa=™Es a3150 poses prodblems. A crucial factor in this may be the
lozus of contrel over facalty reward systens within the institutions
therselves and the built-in sanctions these have against change and
-c

non-conformity with e tablished ways. This works very mch ggainst the

1) "... In fact there is nothing grong, ;hnéanentally, about disci-
plinarity...” £.W. Weidner, P 23

FEvEY

:2) See : "Effloyment Openings for Graduates™ CERI/HE/CP/74.13. See
Annex.2, There m~ay do initial delays in finding ,suitable )
e~ployrent in some ase. because of institutional. inflexibility. .
The following observation could reflect experience jelsevhere as
well : 7... when the first 20 German graduates of Environmental
and Hygienic E-gineering left their college in Giessen in July 1973,
they were confronted with serious difficulties to find a job at
all - aad this in an overall situation of full enmployment ard
par-iculay needs in environmental engineering caused ﬂy new laws
of pollution control. This adsurd situation clearly has to do with
*he corparatively rigid and slow-going German system of Planstellen
(budgetary planned jobs which usually contain .a rather narrow and
highly conventional definition of the formal qualifications re-
quired). This system ie backed by the lobbies of the conventional
professions...” P, Schneider and E.V. Weizsicker, "Environmental ..
Education at a Corprehensive University™, p. 3, May 197u.

3} The National Environrental Policy Act passed in the United States .
in 1969 is a good case in point. If created -an instant' demand for !
gerconrel who could undertate environmental ingaci studict on all -
miner pf public works financed by the U.S. Fedaral Governnentz.

N .
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tipe and learning needed from faculty if they are o achieve produc-
tive interdisciplinary interaction, in spite of it being the essential
core process in these kinds of programmes., N

The dilemma is strongest for younger academics.,

"In a normal traditional university the promotion, salary,

. tenure and career potential of a staff member is controlled

by Ris peers or by the chairman of his discipline department.
Thus,. if a young university teacher decided to devote too

mych of his time to interdisciplinary activities he would es-
sentially become professionally invisible in his department

and be overlooged at such critical times of the year when his ‘

career is being assessed. The result of this is that in inter-
disciplinary activities a frequent problem i¢ that the only .
staff that can be logically attracted are those who already 4
have reached the senior stages of an already established uni-

. versit& career. Regrettably such staff are often the least

flexible and may not enjoy the youth ard vigour of their ‘yburger

o

colleaguwes. Unfortunately the young man- «t. the beginning

of his-academic career is usually endoued.yixh-all the vigour,
enEhusiasm_and motivation to be active and innovative. Further-
more, he is endowed with the latest of the scient{fie tools of
his discipline but the scales are tipped heavily agﬁiﬁst the

wisdom of his ermbarking on an aggressive‘interdisciplina?y . B
. career until he has established his niche in his disciplire. (1) .
Until this situation can be overcome it may be quite unrealis- . '

tic to ¢xpect continued rapid change and innovation in eavironmental
education at post-secondary levels, except under unusual circum- .
« stances, :

. R o -
[}
1) P. Jbnes, CERI/CR/™$.01,p.12. (Seé Annex 2). .
. . r«+n . )
‘ 0 ) - ’ ¢
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CONCLUDING COMMENTS

3 . ¢

Dufing the short period of three years between the Tours and

the Rurgsted meetings there have beén quite a number of initiatives
fox post-secondary environmental education taken in the OECD' nmember
courtries. To a considerable extent the prograrmes established have
reflected the kéy features recormended by the Tours workshop (1) and
useful comparative information on representative ones has heen brought
together, analyzed .and discussed at Rungsted. Thefq is aa doubt that
the Fungsted Conference was of particular valT® ic the {!PtxczpantS‘
in ways which the written pecord of it can never p:operly conyey. Tt
gave an unparakleieq opportunity for persons most directly respoftga-
ble and involved in’ these post-secondar, prggrann::‘to exthange thear
first-tand experiences and gain a rich reeded pers pecnve on whatsas
unique to the .particular institutional cizoum. tan~ns ;aua.uas in and

what s inherent to the nature of sthis c¢...<¢n ortenpr:.se ‘: .
There are several lines of pofentzall; productive follow-up .
” which could be pursued One wbich meris: constant and sustained —

attention is that of 1nterdisc;plznar1ty now that it™is dlear that
this in large ueasune is being interpreted as an interacrtion ProcEss
which tries to relate and integrate the experience of people drawn
fron diverse dzscxplfhary backgrounds working in coamen cause. This
is not to exclude "interdisciplinarity” interpreted at the search for
."unity of knowledge™ in environrental natters, but it doés voice the
follewing caution : "integfation can be carri®d too ‘far. In an effort
to pres-nt a coherent picture of a probles one is tc:pted to over-
simplify... fkesholzstzc approach Yecomes simplistic.m(2) However the
‘ creativé potential of integrative interaction processes is now clear—
ly recognized, whether applied for the solution of complex environmén-
tal problems or to the dévelopment of individual huran capabzlztaes. -
This then needs attention. Eavironmental education progranmes more ..
than most are organized and ﬁotxvate o generate rich experzenee in
this regard, and thxs experggnce needs to be recorded, analyzed and
shared widely. . ' - . S

.

1) Environmental Education at Umver-s:.ty Levei op. c.:.t., Pp.31-32.
2) L. Er::ehn, p-95. . .
/ - . f
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Now that the understandable preoccupation with gettihg environ-
mental education programmes established and accepted in post-secondary
institutions can be relaxed somewhat, more attention needs to be giv-
en to looking outwards. There is nsed to examine the articulation of
environmental education at different levels within the formal educa-
tion systen so that sufficient account is taken of ahat may now be
learned by most students from environmental courses xntroduced into
secondary schools or what may best be lsarned as re urrent educatxo#
after sufficient time has elapsed to provide a wide meesuré:of work
and other experience. Although the syperficial dichotomy berween ,
"generalist" and "specialist" has vightfully been rejected a. posing
a real issue (1), the éroblen of dewvelcping expertise which iz thorough -
ly embeddez in the broad conteat of undérstanding human infer-
relations within environzmerts Se?ains as a ghallengeu.idncatxonal
5ystems @must pake certain that options are available for people to
achieve this in a manner ard sequence best suited fo Xheir own
personal growth and developrent and career needs. N

Muc!: pight be also learned from exchanging experience With
post-seconéary programmes organized around-quite different thematic
structures tut facing many of the same problems of crossing disci-
plinary and professional boundaries. Trne OECD/CERI review of the
‘health science programmes is a <x3e in point. Others of compar-ble

scope to environmental education in:lude development studies and
the energing scholacis znterestg :n future studies ("futuristics",
"futurology”) and glotal studies. To a considerable extent these
are responses.:o rany of the same concerns which gave rise to the

"environment poverant”. Pgrhaps as these thematic programmes becone
better establiis’ 1 .n post-secondary institutions, environmental
education programtes m.pht Jevelop the necessary .nterthematic links
« with ssgn in crder strengthen the ;ntellec.ual frameworks needed
to . interpret :n.s1-oaTent4l issues in the world-.xde context.
) Jo help give substance to such a perspective it would be highly
desirable if wavs .-+"3 te found *to exchange teaching materials and
F experiences, inclus #; :~rhaps students and teachers themselves
among progranmes . 4.tf ~ent.countries. An opportunsty for compara-'
tive stuls of sirilar problems in different social and institutional
settzngs chould hel, c¢iunter any.tendency to parochialism, always
a possible darger from f. /ing to0 great a concentration on local.
“ environmental situations or stT=unity concgrns, )
In cenclusion then, perhdps it will be possible for a future
OECD Conference to focus more darectly agdin on the question of

1) J. Hedegaard, 7

o
e
.
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mterd:.sc:plmarxt; as an interact 1on process in the context of Y -
a variety of thematxc prograrmes, to examine the vertical nrtxcula-
tion of envxronmental education throughout all levels of formal .edu-

cational systems, particularly those designed nrreas:.ngly for life~
long recurrent education, and to .see what arrangements could be made
to bmng an international exchange of experience-into the day-to-day
learning of students and-teachers alike. °
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The twelve case-studies®used in the reviews presented in Chapters 1
and 2 come from the following institutions “:

R - -

\ Y.
. v r \¥ >
Diplama in EXivironmental Studies Programne,

Hacquerie Univefsity, Australia, by A.G. Mitchell.

. IntérdiSciilﬁnary course on "Ecology of Man and'SGCiefy"
the Flinders Univérsity of South Australia, Australia,
+ by R.L, Heathcote. -

LDepartuent of Man-EZnvironment Studies,
University of Waterloo, fanada, by G.R. Francis -~ .

Department of Environment, University of Paris VII;

france, by J.M. Abillon. SR
. N )
" Centre for Higher Studies in Rescurce (C.E.S.A.), T

2 , University of Tours; France, by J. Verriére.

|
N . N .
- Programne’in Environmental dwydies

University and Technical Institute of Lund, Sweden,

by L. Eamelin.
. School of éiological and Environmental Studies, //// )
. The New University of Ulster, United Kingdom,
by P.J. Newbould. ‘ .

School of Environmental Sciences, University of East Anglia
United Xingdom, by K.M. Clayton.

-

“Degree Programme in’Environmental Technology, ‘& .

Charles County Community College, United States,
- by J.N.” Carsey. . T v

A Division of Western Washington State College, .
Huxley College of Environmental Studies, United States,
by G.W. MIlYer. g

Programme in Social Ecology, niversity of gglifornia
at Irvine, United States,by AT Binder. 7

. _yniversitx of Wisconain-sreen Bay, *
‘ nite -fates, by L.W. Weidner, -
*

Ky
)
’

Q.

]

! . .

* Case~studies published in : Environmental Education at Post~-
Secondary Level{1): The Training of Gemeralists and Specjalists,

OECD/CERT 1974. s .
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- Chapter 1 .
. r h [N '
. THE TRAINING OF GENERALISTS AND SPEECIALISTS -
- S . [
- . b - .
(o & Y \ M
= -_‘g.ﬁeie5aard The 9olygechn1cal-Un;vegsxny, Copeohagen. ﬂ%nmark. e = P
- M v L4 -

This paper is an introductory review..So, while my source material
has been ‘a numbgr bf case studies prepared for the hungsted Conference, .
I have attemoted to extract’ exper;ences a d problems <countries appear
to have in common in addressxng themselves to tﬁe question of Environ- - #
mentaleducatxon far Generalxsts and Spgcxalxsts rath®&y~than present.
, a detailed critique of each case in ‘turn. Thxs I jelzeve is likely to

" promate the most useful sort of dxscussxon invan nternatxond, forum,

Thé basic structuref of education in our various countrlgs are
unfortunately still too different to permit many direct comparisons
between the educational experiences in environmental science that have
been reported in the cése studzes ,»most of whxch represent only a few

° years of teachxng, or éven less when it comes to the evaluation of the N
...results, . ' . - : e -
- As pointed Qut sewhere (1) the terms “Generalxst' andv;Spec;a-
lis*" are opex to dxﬂferent gnterpretatxons among teachers invol¥ed in
envzronmental educatxon AT therefore belxeve it would be wise if ong . ~

.,avoxded usxng them fbr the time bexng and ¢oncergrated on the more N
,pragmatlc aspects of a' dxfferenxxated environmental-education at post-
_secondary lavels These have, in fact, prqyxded the subject _matter for
the case studies with which we .are concerned as indeed was proposed .
at the outset by the conference's Steering Group (2). . ¢ L. .
"The last decade has brought about important, fundamental.cnanges
in most of our university structures. Frequently, we are, still: uneésy
as to how to handle ‘the'new sxtuatxoﬁ - how# best to put forward knowl~
edge and information wthxn the framework of a transformed educatxon~

al system.-This is particularly true when it comes fo the new multi~

N NG . .

1) cf. G, FPancxs p. us.& ’
2) The Conference's’ Steering Group’ proposed Lhdt the case studxes .

follow the same outline : Who does the ¥aching ? - Institutional- oy
Organization - Course Content - Teaching Methods, Media and Mate~ - N

P

-
rials - Research Base -~ Criteria of success =- Recurreny Educatlon, R
» - . » *
* R .. [N . a . . .
. .
81 . , -
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4 .
isciplinary sc.efce, Invironmental oC;eth,-thCh has egerged as a
L]

litiplire, attracting am ever-increas. ng number of our students
educational levcls.’/ - -
. : -ho u'xver'z',,,;ndeev no educat.onal system, can any. longe€r igkore
™ at';t is the general env;*on*eﬂtal consciousness among oﬂ% fellow
czt¢z¢'“"ha‘ lies behird the massive deﬁand being nade at, the present
< *tize for environzengal education at all ‘evel; N ’
% %o look bri iefly at ﬁc,r o. the problenms that
- thg :ee:_er:aunterai in g feh‘COJnt'i&SEﬁhere envi ironmental gducatxon

..
L

e have leorn running fﬁY Jo~e.y0ar\ 50 ‘hat start-"g points ¢

"‘1“

vitel fgr the gercﬂaT AJécuqszonq for which the Conference

. has Taen cgrvened s - 4

lﬂ.‘,

A 82 nogd ?. TEACHTHO 2 -
. ® . <0 i
i < ' o ) ) PP .. L . -
e Rsuers 2 questhons of this type depend yery much on the struc- )
ture of :&t Jucational system? It ‘'is quite élear that for undefgrad. .
uate (gcnzral cerviroroental sciehce) prograczres the teaching i3 /

rastly uﬁderszen »; the perpansnt faculty staff. This 1s certainly
true for most of th case <tudies presented here. for the students, it
has the Sbvicus advantage that the course is given by individuals

only, a fact trat not only fatilitates close personal contact between

3 . . - . : : . .
seudent and teackor but oft rakes it.easier for t‘E student to assi-
L . - ~ . . ~
. 'Z.fzotht course content bfcause of his familiarity with.the educa-
~ - -2ionaly afegaca; hethods\af the teacher(s). - B A

!- u’J - ot is alseo L‘ear, howaver, that certain aspecys of eny;rcn:ental
sciente. cannot Ly ccmplntzly covered in a tat:tfactory way by *a

* szaller ota.f If this,is attempled soze speﬂxf;c envxranmental Ero-

23y have ﬂfthv[ to be orﬂlesely excluded from the prograa:e, L

frioned only "4parszLally Thxs outcore may well give nise to

3iszaticfdction ,arong ;he =ore rStivated studehls. ~

' ,+0nly a .e. un;versx ty, departrments have sufficient, broadly :

:xsuxu ateff ﬂ~TV*' ‘o pro"xdﬁ tf:chqu capacity, and most of rhe case

stydies pre tnted to us feflect the problen* - if nog thehwctual e .

Jifficualtivs - That =5t &nvxbannen~ai departnents enuounter 1n re~

o
"
. 11
0

B
e
"
-
% )
LS )
i

[0}
1
B~

-cruxgxn{ tcachznb 134 aff. In many cases the cmplo ment og Rart tx:c
" LA ftaf‘ zembers has beer adopted as a1 sQlution./t is not(always qu:e
clear that it has turned ocut to be a happy one, the danger being that
¢ s=¢h j .oose conn ition between {ecacher and department could 3gfh to .
. 13 2geally ‘aoag relationship between teacher and studefits. It seems
%o te importamt to et this situation-probler clarified. 1
When ervironTentil science progracags at a tore advanced level
are t-aﬁghé (often as a follm_:iup progtarzze for Whe un'dérgraduare -
. course) iz dppears fror many case studies that non-faculty experts'

.
Ay .o 5

“

;[:I{I, . . i | -' ES}S . ' ‘~ | -
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- . . _
“cak preat-up -x' the teaching sta £f with great success. Specialist
’ .
inowled dge iz obv;ous:; needed at this lgvel and It :~ not always
ed b, 'orgal staff mezbers nor should it te ived of then..
kY

from a stuldent viewpoins h;v irntegration of non-fac¢lty experts with

whe tedch ng staff a,)p»-arp tC be very stimulatirg - rot oriy because
of e SyeClaL rrowledge they traing to the course but alsd because of

* the uantraditional teaching methols they, ofter .ntroduce and the contact
it openz up for the studert witn the rnldn-academ:c world.

- - .o .
In The above, n?ve‘:raaﬁ particelarl, on tre case-studies from

Paris vII, ‘nlvers.t, of T:qas, azd matericc, llster, fl.nders and
3
Macguarie Uriver:ities.
» . [
N . . .
¥ Q .
NETYT Trane® oseanissdsi
. . .
-
- *a
.. . .
N AS 2.T232y Irlifated, Wwe have Loldre .ud gtualies of experiences

cduzatiomal sy:tems. Trese lisplay not only
roes inotne busli-up of tre Sverall sySter as between
; taly orn. one zide and *he Anblo-~Saxon
ferent strustures even within.
i

it appears from

up mnvirermental studies that Jhes o
+ Jleast ix'x« not reporte )
o> Italy : \ ' . .
;}Ei soz¢’ Lo ¢hp Anglo-3anon and 1.3, exper
girgl itwrovatismg in the educational field ( <
Wiscensih -~ Green Ray, for exan :ple) most of the European environmental
staazes‘be;;: a8 pmething aldel to alreﬁiy exiTting educational pro-
gramzes = «cually in the faelds of tivlogy; dotany, zoology\or geo-
. M ’

graphy. . 1; . . o .
The creation of total edufational stractures (universities) more

* or lesxs comg ¢etL1> dedicated :j‘an CRVaronlentai unserstanding o
only be adv‘bqb for la rgerge ries where the, gradua~ 5 oz Such

an envzron.un~al un.eurﬂ¢.) L.‘-
-z as a Hoie by claasically train
gradmates. In Yhe zmaller couns

te know whal the enmployment dews

still te Outnumbered in the country
E, less eavirontentally hpecialized
ﬁe- it ¥ill continue to be difficult
led .11} be Tor hzbhly speczal1zcd
enviranz}ntaiists aﬁd, therefore,whiat yTDVIQAOHS “the uﬂ;verazty
*should make. . .

*A solutiorn that hqc;:cen widely 3dopted is the crestion of new,
relatively indé@%njent environmerntal deéar:ggnts o® schools inside N

an existing wdlverszity. Several of the casa studies gmply that such
* L]
. ¢

-

» . -—

2 &
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» . eIViro Ier ta: departzents have susceeded in plac:ng environcental
P STAd G TOI ST a5 2 tyrtheslzing Llerert in relation to many of the
Ttrad.t.zral :.::.;l;nes, s.ch as tiology, chemistry and hydrology, etc.
ver, we see that environzental studies are still
MR A I R cf.:<ﬁiona: unit -qu!te often' one of the depart-
. le iz « mbst unsatisfactory situa-
zent cannot be environcer.tally’
for thez to :nvesz all their

. ?::edia:e sciution, which could -
e momttLaL L, te N1 e€nyironzmental departrents can-
* mTe e lre gt €nvViro a‘ly pecialized
SltaeaoolTL IrEat.sst.omally related to ea: ing edacat;onal struc-
- . ales ) .
. . . .
oo Latrert,or shtlll te drawn to tne very specific and ob-
27 Cen i mheaTITRErtal elucatior Ln the training of engineers -.
T e .y 23" .tzr, a0l of course, irportant
2-8ie7 Tee” I-tarer Ind Irguanisational strultures of technical eole
Moer e e et s “inerzivice - 1 thege ars ra?leczei in the edu-
CET.ITAL 4pITOACT 0 e buli-up of environzentals study programzmes.
. The rltees crige Son in =any techrical colleges of Such programzes with
? 3 specificaley wrglner.g orlencation should be seen as an education-
- G i PLOT WY the sregeoze irportance for society. . .
' ATeT o an wrT.re uTioerzaty is dedicaté:'to environzental undsretand-
A P37 TTavs fre planrirg of its prograrmes stems directly froa its
‘ Frinary gosl. Whee, hzwever, ar ea:iqpn:ental study-progracme 18 an
€xigving disciplines, its planning be-
of the university, technical scﬁool,
B arent institution may be, ’horough
planng o8 o a. content is obviously a very 1~por°an.
. factor ur f these interdisc:plimary progractes. What
w< Pave alrgudy i ~2er "Who &o»:-s the Teaching ?" 1s relevant here;
e ar tre iilca: t2tion "Course Cortent™. The principal case srud-
oo It irgur upor this part of nmy review are frox the Univer-
2ivi&s i Faris i<ier, flinders, waterloo, Lund, Univer-
T 5 Zal.for-ua, . * lellege, ari‘:he Polytechnical University
or Twrnmare (Lrpadliished . .
. . t
o
. C'Q‘SE CONTENT . 1 : T . :
4 : o ¢ . )
121 Trcs e un Liver in the case stddies.it is, frankly,
ditfitals *n g ;rcSSSOn of the real content of any of the
. LRVIrOnTen® gl ever th duca\:o ral lcvel or’ﬁnzvers%ty.
“rowoce 230z, as ecology, biology, cheristry, physics,
secralagy or © oromac *hit iz, matters of overall envirssmental =ig~-
- . ¢« 7 .
M . : .
. , su
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tal stience introduces for both of them. A very Ainteresting aspect‘of

this .5 the need, oftern expressed by students for several teachers si-
se, or part of i{t. It should aléo’

1 agreezert on the lipportance of a

s tne partigipa on of non-faculgy pro- .

as Teacrers, mai-ly for special: nb studenus, zay often .

-y me .

“memlary course have the opportu-

cological significance
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2.3 extarsions relevant to the subject

Leitg @ new disclipline it ceems guite

e not orly novel teaching rmethods but

redla and materi ls as well. In most cases,
§ are already belng replaced 10 sone ex-

<
2 8n. INILNEIVe wae i the fewar £;eagogicai technigques, docunentary
- L4
y resorzenc®d. -
n a:’ the present time  that,

e B
%
o]

literature, it seems in'many
sducatiomal materaal (téxtbooks,
ormental courses - cither av gener-
Ir many cases the teaching staff have them-
32aptod “he slacational raterial used in. a specific course,
not only o ¢ cducat.cnal 1evcl ar. backz*oun* of their own'students,
strate other specific or lod 41 environmeatal probleus.
es used n thiz part of the review are ‘rog
urs, wund, Jlster, Waterloo, Lali-
ltate, Indiana, Wiscopsin-Green Bay, Macqua-

Q

»
¥

.
-

It has gencrall§ Leen recognlznd that behind ény educational,
pedagopical or teaching JC\}VI\V there should necessarily te some
on-going restarch activity. This is obviowsly true for the\fundamen-
a2 discipluines, bus fue ;ztuatlon iz sorme¢what differcnt for subjects

»
"
e

.

immoeztier or a‘c:ouht of their original teach- A
.
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£
of an interdiscip}inary character, such as environmental science, .
Disciplinary research on a limited scale obviously can and will be
carr:zed out within the confines of an envirdnrental departzent, but
’ an?thiﬁg approaching a cozplete phoject can orly, be undertaken when
several disciplines/deparizents pool thelr knowledge and capacities.
This'reQuires 20t only wesources (zoney and manpower) but a vsery
»*definite commitment from the participants in such a project. One may
say, therefor®, that researc! within the provirge of efvironzertal
science requires strongel zotivation and a greater maturisy Than is
decanded by the nore traditional disciplines. .

.
o Student part

iCipat.on in environmental research does not appear
to show ary significant differences frow any other student research.
-
* The 502573235 student #I.1 soon encugh get ar ir+roduccion o the
. meaning of research, and this ini<ifation, as in the other dicciplines,
zay well determine his sidseguent choice of career. .
.
.
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Chapter 2

THE TRAINING OF GENERALISTS AND SPECIALISTS

.

by

. ‘. Ez:eiin, University and Technical Institute of Lund, Sweden.

<

. THE S?EC?ALIST GENERALIST/CONTROVERSY
. In most discussions of envz*onmental education the controversy
over whether so ecueate—specialists on generalists uysually crops up.
T see no hope of "ts being resolved but would nevertheless 11ke to
make a comment on it. . !
“First it is obvious that the use of the two terms varies depend-
ing on outlook. In speaking aBout a graduate from, for example,
CESA at Tours, it_would be reasonable to use the tern generalist ifr
s he was being cé.!g;ed with a traditionally trained ecolog;st xo the
planner or politician, however, the CESA graduate ;sruacoubzedly 4a-
specialist on natural resource nanagenent:,
Secondly, dt is obvious from'sp exanination of progrannes that
there 1s a distinct core of subjects that are considered centtal to ,
oSt programmes even though the actual choice of subjécts is variable,
e.g. ecology at Ulster or geographzcal subjects at nast Anglia. Thus
few programmes actually attempt to create a generalzst in the wide .
sense of the word but sozeone who is well educated in a range of dis- ;
iplines. Thg correct descriptive term for most progranzes in accor-
dance with the namenclature suggesfed at the OECD/CERI symposiun at
Nice seem= to ke "pluridisciplinary™ (1).

N . EP
“

THE CLASSIFICATION OF PROGRAMMES IN ACCORDANCE
4 WITH STRATESY OF INTROBUCTION
‘h)\ Most progra:mes in environmental educatzon at unzverszty level
seen to belong to one of the following four categories ;
1. Integration into all subjects and coursés where¢ relevant 3
2. short courses designed to impart awareness of problems,

notzvatzon for in-depth studies, etc. ;

.o 2l
. ‘1) =f., “Interdz c;plznar;ty : Problens of Teaching and -Research in
’ Universities", OECD, 1872, pp. 25-26.
* ( 88




3. Training of experts .n vapioqs disciplines. This can be done
with more or less environmental relevance. The terms "expert"
. and "discipline® need not be all that narrowly defined (i,e,
meaning present academic diz:ziplires). Expertise can be taken
' to mean the ability to handle complex problems using the tools
provided by education ; ‘ N
4. Environmental education for professionals, decis.on-makers,®
and the like. Administrators, engineers, lawyers, planners,
etc. need training to enable them to handle environmental
problems within' their own spheres of work. In a sense this is -
remedial education,since level 1 is not worlking in most sys-
tems.
This rough classificaticn seems more relevant to our task of
_ providing ernvironmental education (a task which contributes <o the

efforts to solve and/or prevent present and future environmental pro-
blems) than the uwde‘xﬁed terms "generalist" arnd “specialist".

- X WHO DOES THE TEACHING ? -

- ¢

* The answer to this question is all to6 often : "whoever is
available”, ‘Organizational constraints in the form of departmental
structu;e, methods of ffnance etc. rule with a sometimes very heavy
hand. There seem to be- two major trends in .He cases repor\ed Either
the p*og*anme consists of a small organising core staff with maxnly .
administrative duties and a teaching staff assembled from both outside
and within the university, or-a fairly small core staff which also
carries the entire teaching load.

Within the universfty systeg there seeds to be a common expe-
{jence (as for example in.CESA), that at the beginning of a programme
emphasis is put on’expertise in the choice of teachars. In time, more
importdnce is attached to teaching ability and willingness to inte-
grate with the. progranme. From the students' point of view a smaller
number of .eache*s is often desirable. This makes for coﬁtznuz‘y and
. simplifies naﬂy aspects of coordination and tuition. If stddent/staff
ratios are reasonable, less formal and more srotivating methods of
.nstruction can be adopted. It becozes possiple for staff ta sit in
on each others' lessons -~ a very v‘?uable method which is brought out
in the Flirders casg. These and many other arguments can be raised 1n
favour of small nunbers of toachers There ;q hbwever, one very real
danger in this agproach. Env‘ronnen.al prqplemq are ragmen;ed knowl-'
edge about them must come from various sources and fzrst-hand, prac-
tical experience for teachers is vital. This requirement canrot be
net by a small group of academics, The university may have sufficient

. . . . *

-‘f-
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'expertise to provide the basic knowledge for an ufderstanding of the
rotlems but a wide variety of practical experience is seldom availe ___
atle within a small group of academic staff. In certain areas even

the basic disciplines may be lacking (Macquarie University).
. :

INSTITUTIONAL ORGANISATION
It 1s apparernt from the material that, innovative experiments are
much easier In the U.S., British and Canadian systems where a great
. . . .
deal of autonomy exists. In the strongly centralised systems, such
45 those in France or Sweden, local -nztla»xve and experimentation

is hamgered. In theory, €hese systems have the advantage of a ce
degree of quality control that can be xmposed on the universitie
In some universities one sometimes has a fee’lng that a number
esl_ting options are thrown together by one or more departments‘smder
tre label "environmental studies” in a desperate attempt to increase |
student numbers {cf. A.L. Pratt, North American Institutional Orga-
nisation for °o.t-oecondary Envxronmental Studxes, CERI/HE/CP/74%.04),
The organisation oY a progx‘amme is closely connected with the
froblems of a research base. In most cases the existing organisation
will be the. major q;gtOr deciding whether a unit.with its own research
base can be constructed.
In major reorganisations ¢r the founding of new universities a_ |
".strugture that.cuts through the system to the top may be feasible.
The names of such a vertical organisatiod may vary - scheol, faculty,
=et¢. between different systems. The important aspect here is that it
"is answerable directly to the governin§ Sody of the entire university,
?has its own budget which is allocated directly to it and other such
aspects of material indepardence. It contains several sub-units with
the majorcomponent disciplines ~ it is nultidisciplinary or at léhgt
'pluridis:iplinary. Tt rust, however, rot be self-sufficient to the L4
point of not utilising tsmachers from outside the university or from
other unive}sity depaftments. it combines teaching with research and
iz thus responsible for students at all Existing acadenic stages.
Aspects of this type of organisation are bPOuéht out fa}the case -
studies of Wisconsin-Greern BRay, waterloo, East Anglia, Huxley, Ulster,
California and Tours. T
In systens .here it x< nat feasible to establish a "school of
environrengal s uder" with separate facilities it seems important
not to place environmental teacHing within an existing department
(such ag tiolegy) or tetween two departments (usually geography and
blology). This is not because the prograrme would.lack dedicated staff
and genu%ne interest from the departments/(genuine interest defined
a5 an interest in the environment rather than in getting or retaining

90
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students). My objection to placing environmental studies under eyist-
ing department? is due to a fear that other departments may lose .
interest »r start to equate "envirohment" with "biology" or rgeogra- - -
Phy". Changes ir staff and perhaps pressure to include more of the
subject matter, taught by the departments running the programme, than
may be relevant, would also ceem to be greater [f this arrangement
is adopted. .
" If 2 separate group of sore kind 1S set up to run environmental
studies, it is of ‘he greates? izportance that resources are diréptly . .
availeble t% the o*ga’usD s. 5raw1ng upon the goodwill of departments \
(Macguarie) i in my opinisr no* « wug® it +he long run. The integra-
tion of subjecis mares it recessary te bave <ne mears of duying in-
structicr. from departzents. Jrly if one.is in a position to buy can
one aveid the slituartion In which the course content is in fact deter-
mined by the contributing departments rather tharn by the responsible
groug. An examgle of the ;ressur;s put uporn the organisers of envi-
ronmental studies <o rely on departments and their existing courses
\ is given in the Tours,case study. )

3 .

COURSE CONTENT

The "process-over-content" approach

- 5. Francis {Watericd) argues forcefully tnat "a plausibie case

. can be made for including almost any sub]ecs under "environmental
studies”, so that a content approacH to defiring a curriculom would
really become little more than an exhibition of the disciplinary
bigses and limitationn of ~hatever academic committes set to work on.
t. The adopfion of a Tprocesspver-content” approach was deemed even

[}

nore

24

valid when con:zidering the implication:s of what may Be the single
Most -impor=z Tant educat ional challenge no= facing post-secondary ins-
tltu~10n§ - that of t‘xnh expected to deczda today what kind.of edu-
£ation and training will best serve the f‘r,k éroups of people to
enter the 215t century in their working years", .
. ‘ This attitude is also evident in ghe U3 progpammes'(most clearly
. in those at Wisconsin-Green Bay and the University of California) apd .
it would seem to stem' from the pgeneral ‘educational tradition and ocut~
look of the English-zpeafing world. The tehavioural goals of educftion
in general are more stressed.thrOugh aﬁgllevels of the system, the T
difference being greatest in pdst-secondary institutions e.g. the
north hurobéan institutions have a muth more vocational orientation.
in a sense this attitude tould well be considered as a4 madernisation
Jof ‘the "liberal arts approach” to the education of decision-makers, .

administrators and the like. . . T -

) - a1 .
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Sequence of Specialised and Broad Studies ..

p The attitudes to content described above must be seen in rela-
fior to ﬂétional educational systems. As P.G. Newbould (in Environmen-
tal Educatidon at University Level : Trends and Data, JECD, 1973,

P 177) paints out, many of the-British undergﬂ%duate programmes were
se: ap in a situation after the Robsigs report when a combination of
general‘sed undergradaate studies were seen an combination with spe- _
cizllised ;-zvgraduate education. A& corbination of such education would
- Zave It wore natural for urdergraduate educa~1on 10 concentrate on
benavicural geal:s and fundamental kno.ledge since the pressure on the
uriversity t¢ provide a direct entrance to the labour market would be
smaller,

Ir systemc such as the north European where undergradudte educa-

“iom is fairly specialized it becomes more natural to concentrate, on
orcadering out and proviling what might be considered remedial educa-
tion (aralogous to recurrens programmes such as the Sdythampton extra-
mural courses ; see CERI/HE/ZP/74.10). This‘approach le}ds programmes
to be multidisedplinary, for example, ESP, Lupd's 40 poil .

——. —y,
Unify$ng Concepts of 1hemes

The need for synthesis of knowledge from many disciplines is
’
usually siressgd as a przmary goal for enV1ronmenta1 education in
relatiod both'to contert and to the behaviour of students and staff,’

© is usually azgerpked in curriculum design and in the use of various

“h A

orms of active learning. In many programmes more 1nterdlsc1p11nar1ty
may in facg te achieved by the choice of teaching method than by the
design of course content (cf. remarks on prac;zcal work, below). The
theges or concep?s used for unification vary. Par1s VII stresses en=--
o~y .several rrogrammes use ecology, fast Anglia geography. Other pro- .
SramTtes yse techniques such as systems theory and simulation.as uni-
fying cBnce;?§. The Wisconsin-Green Bay case study mentions the

- concept of ?he-“role" as unifying pbehavioural and social ‘science as-
* Fetts. In general it looks 'as though organisational arrangements wild
gecﬁde the extent to which integration using unifying concepts can .
be carried out. In course unit systems, or other systems where inte-
gration between larger units may be difficult to achieve, the'role
of practicil work for pronot1ng integrating appeard 1mportant On
the bther hand, the argument seems quite as valid if it is turned
around. Almoszt any environmentally relevant sub;ect can be used to
create the deszrable attitudes and. basic Lntellectual sk1lls, provz-
ded’ the right kind of learning ®ituation and facilities obtaln Thuc—
fore a, ,rogr > designed with course content.as the primary va=-.
riable nay be just as puccoss.ul in this respect provided attentlon

. N 92
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« 1s paid to problems of m=thod during the actual teaching of the cour-

ses. Ir» the eyes of employers, funding bodies, etc. the "content“
approach usually has the greater appegl

In, the material for this study there are two groupings with re’
gard to attizude towards content. The first is that described ahove.
&isconsin, Greeﬁ Bay, Waterloo, Huxley and the University of Califor-
nia are obv1ous’y very b“udd y orliented towards environmental problems.
The course ynit system makes it impossible for an outsider to assess
the exact suBject matter an indiwvidual stvdevt will havt gone through.
(This is considered of secondary 1myo“tance in*relation to the goals

[N

of the education off erad) - ‘

of depa*ture of a number of d.ocxpl_nes, have identified major defl- -
ciencies in the background of persons at present working with'ervi-

ronmental problems - ke they planners, scientists or professiohals.
These programmes are typically undergraduate educa‘;on and plur1d13c1- .
p11nary in nature. The core of their c&n~ent may be blolog1ca1 as at
Ulster or beographxcal as at ;a;t Anglxa.

v

T would appear that Category & in ay }ist of progrdmne ;ype<r’,
(the education of the large group of professionals who, in fact, make
many of the most important decisions) .is belng neglected .Here, we are’
K considering the large group of will-be pro‘e551onals in othér disci--
plxnes who will, in fact, eventually be making many. of the most. 1mpor-
‘tant environmental dec1sxons;-It is, I think, arguable that this %hay
be a very serious neglect >1nce no atount of well trained graduatés
fr:m a biology-=geography couPse can replace, say, engsneers. A chemi-
cal engineer who can "desxgn with nature" - saving energy and raw ma-
terials, minimising effluent, etce ~ is perhaps. more urgently needed
than any of the people that present programmes tdrn out. The remedial
teaching offered by Macquarie and Lund programmes may be a partial
solution to this pafticular proplem. - .
Another solution to the problem of technical training is offered
by *he Charle: “ognty “ormanity Tollege »Hﬁre *rainiry for a certain
specxal;sat1on in environment protect1on 1s given. This case study
'conﬁorms with the others in that training is.seen in a 1arger environ-
mental context. The rule for such training of techn1c1anq (ig turope
at ;gast) iz that it concentrates on the immedidtely useful skills -
and present technology. Although this prepares the student ®to fit eas-
. 1ly into a particular job it Pardly provides the wider knowledge, that
one would like to see in people worklng with environmental technology.
In gpneral %t would seem benef1c1al if universities concerned theﬁ-
selves more with this type of shorter vocatzonal training. N
- . . 2 N
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In the second g“oup a“e those p“ogrammes which, from the p01n» -
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« The Role of Ecology

. ’ The assumpgion that ecology is always ?he[mosl useful basis for
‘epvironmental stulies needs examining more clbsely iﬂ relation to the
« aims of the programme under review and the level of‘teachlng That
“ the ecology of man is a useful 1ntc11eqtua1 framework for "11bera1
arts" prubrdmmes sucheas xs;oﬂ!xn Green Bay and katevloo seems to me

quite clear. on

ifferent level 1t also seems eV1dent that. ba51c \ .
ecalogy is a necessary gomponeut of courses on conservation, wzldlzfe ¢
management, forestry,\etc. Much less clear to me is the.exact,use “of
.ecology in the daily wdmy of planners, pollurion control offzcers, and
Gualitative rather tHan quantitative nature of :

edge,; the is-~kh of quite fundamental khowledge in

health inspecsors..Th
mugh ecological hnowy
certain ecological felds would sedm o put cevere. limitations on its
practlcal usefulhess. T certain types of pﬁogrammes - particularty

those with a siguifdcagt proportion ~f ,tudents with Job experzence - .

4-

this may te a major preblen. &hnreas those de51gn1n§ a programme may

%ant to spend a reasondble amount of txne on ecologye to ensure that
some basis for an ecolojical outlodh 1s ‘created, the student may well
me spert ‘on something that is not felt to be -
of immediate use NtTis difficult To get a good dzscu551on on this '
point s1ngc a polarxsat;on of views exists to thc detriment of .commu~
s pication, Deszgnlng'a currxculum _which is enp]oéxrally _sound and Stlll
'\: profes.zonally aQCeytable to planners,'enplneurc their pvofe551ona1
. or#anlsat;ona and ehploye*:, would seem o Le oné ol our most urgent
tasks today.. Yet the situation seems to te fhat the representatives
+ of theve profeSQ¢ona e1ther reject the intrusion of ecology as belng
of rd yracfxuad use ot-the, havc ]OAPQ“ the S Jnment whach sees ecol-
.08y as the meedzate danswer to alrmost any problem. The claims of the
latter group must be horrifying to r~~fessional ecologJSts as_ their ».
»eachlnbs are unnecognisadle’ as exolnsy.
. = , . P L e~ N .

. v .

. L . N ~ .
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TEACHING HéTHOD&, 1£DIH AND MATEPTP»- - 3.
\ .

,

.

E The willingness to explore new, lv.s frr=al ways of teaching pro-,

. #ably goes hand_in hand wita the wil);ngﬁe; t., include new subject

* matter. In many ways "env;ronrenta‘ c—sonce” ourht to e, (am! proba- .
bly 1s) the scene of a grpzt acal of priagogic expprlmen Indeed, £t E
has been claimed that.a number of edugatxanalx"tﬁ L _etondary edu-.
cation have climbed on the environmental bandwagon as a means bf‘testJ_
ing dew methods of teaching. . E . T

It should, however §be noted that gocd teaching i8, to a large

extent,‘a question of money and manpower. It Has beco@e fashionable .

. . . .
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to blame lack of motivation on the part of students, as well as Anini .
spired, mechanical lecturing, lach, of inpe}lecfual stimulation and €x-
change, etc. on_regq}ionary and authoritarian attitudes pf academic
staff. While rnot denying the need for changed attitudes towards the
learning process on the part of many university teachérs, I would
. claim that - at least in environmental studies - the most urgent need
is for a reasonable staff/student ratio, Fundlng bodies tend to call .
for changes of attitude on the part of staffi This.is, of course, ﬂuch
8 cheaper than providing resources :or'a s;tuat:pn whe'e othe:, more -
labour-lntens*ve and expensive m;thods of ’nstrucLzon (semlnars, la-
boratory work, projesct work, .field work) are posglble. .
- Ar excellent example of the fact that teaching nethods &re a ’
functyion of available resouxcgs is the debcrlptzon in the W1scon51n
Greerf, Bay case study. It ;5ht Le a"gucd that given the rlght kind SF° T
student/staff interaction an“ntelleftually satisfying learning will
take place :ven.wlth fewer gadgets availab&e and less experise of ener- -
Q‘gy and resourcesy . e . N
The jimportance of community interaction is streséed in some ouse
St&dies - notably Waterloo and the University of Callfovnla Thlg\as .
yet another aspect q; the benefits ¢f practical experience. It would
be rost interesting to study cases From the thiri wsorld where teams ..
from universities ought.to be ablé to tacome usefully 1nvolved in a,
R way “that may not Be poss;ble in the* Unlted States, or Europ€. )
;. There seems go be a ée.1ﬁ1;e abA-qm°nt on the need for methoas ’
whlch create 1nterd;sc1p11nar1ty of approach. While not disagreeing
'wlth this, lex me, add ,a cattion : integration’ can be agrried too faf.
In an effort to p"aseﬁt a coherent picture of a problem vne is tempt-
e: to overs*mpf' "‘he holistic approach';p‘omes sxmpliot1c. - -

~ "he_glfferent approaches to problems taken by the VaPlOUo sc1en-
,ces mu»t be present ed'cléarly. Tiis Is sometimes found to be confuso -
ing for students and mistaken for ove*lap between teachers attrlhu-
ted to‘bad CO'OPdlﬂdthn Lettlng students dissover the dlfferenf -
‘. approaches by worklnb orr t elr o\n on problems with matbrla‘ f%om .-
various sciences aVOLéerrfltasloh and probably brings ;he point hame. .
better than haVLng represeﬁtatLvea of fthe sciences lecfure on zhe :1. .
problem. The systemxo. wn1t1ng-as>ays and dlsCu§sxng these in tuto-
. rials and semlnaxoiubuld seem parthulaﬁly useful here. WOnklng with

reprints of original °c1ent1f1c articles (as at Ulsftr) and_ having * B

recommendvd readings rather than fixed reading llats for courses are.

othdr means .of achxev1ng daver51tx\and simulating real 11fg in the, . . .
+ & learning situation. - o . td o ‘. N .
. The value of practx;ad.honk.as stressgd in most cf’thﬁ caoe L

studies. Two types of such wogk!would spem to exigt and to be comple- | .

mentary. On the one hand thers is the kind of practical work that °

s . . ’
< N . ' . ’ * .
o TR . T : ) -
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Srings a variety of subjects and people to co-operate on one problen ;
or the’ other there is the Traditional scientific ;n-depth pursuit of

a problex. The latter may be a particularly useful exercise ‘n under-
graduate programmes to i1llustrate the power of the traditional scien-
AP q;‘roach 0 sclve certain classes Qf problems, The forzmer type®
. of ;ré:t;~a‘ worh should always air at reproducing a real situation
sol € :ons shoald, if possible, be tested in some other way

anl the if
Tnar j4yst evalua:ion 57 staff. Program=es where students of varying
7
A N -
. facvgroands are brought togesher are in 4 particularly favourabdle ]

. ~
pra:tzca‘ work in that it beco:es easier to ’

ironzental studies at ‘he post-gradua.e 1eve1)

2.50 consensus. The land management orien-
T3 programmes terd 0 IncSude field work i\ several di ffeyent eco-

. YSTenE Lroorder w0 pive students first-hend knowledge of them (Mac-
ars < 10 use field.york =ore as an educational
5., ° - ’ . . '
The assesslent of stadents may be 2 major hindrance in the
al group work since it is usually lhpossible to *
Qefine Tre ingats of the 1ndividuals. This is parkicularly true if
L wOrs has been successiul in the sense that an 1nter-dzsc:p11nary
teax £ffor: if achieved. It is soretizes claired that students will
¢ worm aeli only for projects that are asgsessed and which t@erefore
sersrilute to their final marks. This is not our expériance with the
= where nany groups (including their tutor)
T zore tize than could reasonadbly be asked of them because

Asoxing into 1 real ard irportant problex. . .

. : A r .

RTSZARCH 3ASE
’

nope casé§. it is post forcefully put i\ the East Angiia study - "we
:uiz\:;}ecs the \interaction between these .activities, (teaching and .
research) uhzch ares as Closely and, as(conplexly related as man and ’
h1s environzent aﬁd’"aCQEech innovation and progress towards true

N oint eprdisciplinarity are more ix?ely 10 begin with research ‘han with f
teaching., Indeed, I would =] fur;heraand assert that only if it
begins M rerearzh is 1n¢erdxocxplxnarx“y lxkely to be soundly based
and acaden idalry viadle"”

“he nepd for a resecarch base for teaching i acknowledged in .
f g g

. The Jdast statement &ay sccn.rather hard upen® those pianne%s'uho
at:e Pt 0 create a programme cut of contributiong fron existing
departpefits (lund, Macquarie). In this rodel, the teachers retain

. their contacts with the contrzbuszng dxccxplzn-g. (Interdisciplinari- .
* ty would not develop 1f only rezra :h could broe% it). Apart froa the ’

4

El{llC ‘ 67T .

'




. . . ?
fact tha® orgarisational constraints uSuall; deternmine the rodel one
v t

has W work with, <hé irpo or would seerm to be whether ome

r an irterdisciplirary approach.It also
3 ucial faceor is whether one adher=s to the agadenic“
view ‘hat specialiration a~d standards are caurallv linked®. Putting .
it arother way, cne may nhold the view that <o ¢ good, inzerdiscipli-
2 v nary researck shoo..d also bg goo2 by the discipline standards (the
same standaris by «fich the individual research worker is-juéged and
Promote )] An oryatisaticr of the "school of environmental sciences™
type of a size .large ercush <oshiwe more thar ore representativesof
the masor dizciplines 12 sger T¢ be ideal in the sense that close
endugh ¢o-oferati would be raintaired betweer disci-
plires for interd y to develor while at the same tire
Y retain some contacdt with theair basic

-

The usefulness of the research base is well described in the
Wisconsin-G g ensBay case where stuflent pro]ecgs are ‘ngegraged wit
on-going research ;rog?aqxes. +he learning experience and motivation
created for the student by his participating in such a project is
probably most valuadble. The close connec 1on besueen undergraduate
teaching and research is likely to béhe.1. not omly geachlnb but a so
The research worier. Baving to Instruct and present his programze |
means reviewyng and reappraising it for thg scientist. - ’ *

One particular problex exists with research base in relation to
environmertal teaching. Much of tHe argusent for A research coﬁnéczion
15 'evidentl,; based upon the aszamption that 4 research involvemept is
né;ess?r, ¢ mare teachers well rﬁﬁd and follow modern developrments
in their field. It 5041? be argued.that the specialisation necessary
in research caszbined with a significant teazhing load would invali- -

. da%e this asau=;is-.Nore of the case s;udie; discusses this or what
social rewards could te constructed to motivate a teacher +ith no

-

research involvesent 1o ¢ well and broadly read. .

Finally, I would like to draw attéation to the value of other -
research-oriented or research-based activities such as the seminars

descrited in the .Bast ‘m.lza cage study and the catalogue of projects '
in the Lundtcaze,

v »

CRITERIA OF SUCIESS -

3

The fact that students get jobs may prove of little value when

N .
ot much 13 Fndwn ©f how the candidates are evaluateds It may indeed ., A
. y N

i .
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. o * o

- . - . .
prove nothing more than that the bandwagon effect hLas also cneated a
s3211 number of jobs where the employers have no clear :dea of what
“to look for in the cahdidates. The labour programmes such as those .
. . 4

offered &, Macguarie, Tourseand Lund, Wher a larger nupber of gradua;

tes ;?o: dilferert programmes are loosing for jobs, the employment of
. testle fr;& any one 'd5f these rmay be the result of successful parketing

rather than relevance of the educatzon. . ) v

R Az pointed out ty R. Clarx in his paper (cf. chapter 3) the be-
. rav.oural gcals tha 5% pr;gran:es set for their studentseare ' R
hardly ever assessed.pStudent satisfaction is one useful irdicator .
< c¢f the tesshing methodd and to @ certain extent the relevanae (or
perceived relevance) of the content., The peopgﬁnvolved n éiving
tee coﬁrsei are hardly the ones to disclUss student satisfiacrion ex-
¢egct I very gerneral terms. This is clgarly refle®ed in the case.
Ta
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The five case-stud%es ‘used in_the review pésented tn Chapter 3 cocke
froz the following institutions : - S

[
. .
~ . L - Ty
Institute of Behavioural and Environmental Sciences, w .
University of Rennes, France, by 8. Richard. N\ -

The Scho 1 and Institute of Edfication, The Univer‘si;z < .
of Lis 1, United Xingdon *W.E. Marsden.

Schocl of Education, University of Reading, United
Kingdon, by T. Davey. ,

‘Department of Environmental Science, Nopthumberland -
* College of Education, United Kingdoz, DY L. O'Donnells 4

¢ School of Natural Resources, University of Michigan, | S
United States, by P.M, Sandman. . N .

N S
v .

]
* tase'studies published in : "Environzentals Educatjon at Post-
| Secondary Level (2). Oourses for Educators, Decisidn-Makers and
| Members of 'r"rofesszom concerned with the E-vironment™, .
i
{

OECD/CERI, 1974,

. ‘100 . : . [}
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A Chapter 3 .

. - ¢, - COURSES FDR EDUCATCRS : ¢

. . . . -‘I by s .
. s R. Clark, Education Centre,

N © ™ The Néw University of Ulster, United Kingdos,

. Y a'

v COMMENTARY e

-

¢ To.particigate *n the education of students who are preparing
for epvironmental educagxon.‘s te engage in a gomplex cormitment
. ranging from the personal characteristics of the "teacher of the
* " &eachers” 1o the milieu in which the students may eventually serve. .
" The case studifs here reviewed disclose a number of significaht .
anfluences ard various ways in which these factors have.been Seen
\ and regponded to. Any case study presents partial evidence, for it
\ Oofhveys wire perceftion of its circumstances and procedures, it rare-
1y reveals forms of rerscn&l interactions and the flows of ideas and
* interpretations ’ha: forz such a crucial part of any teachxng situa-
' :ion. There’ is thus a comzunicable part of the currzculun context and
a part of the curriculun which grows organically and remains personal
arnd private to the ﬁ?rnxcmpan~s.vuiven these conmstraints the case
studies fairly r»presen\ the variety of views and prac~1ces 3 teacher

aducation for »wvxron*egtal education. . .
. - A donzideration o- the salient characterzstzcs o£ the case stua-~
. ids, thei? cbricna¥ t&es,and,~h» differences armong ‘then wild be,
) foliowed here by exabination of sore major issued concernirg :eacher
pvepa*atzon for environrental educatzon. Our purpose is to identify

' issues and c‘ar‘fy groblbrﬂ, rather than to specify necessary content .

PR

.+ - angd- procedureﬁ. -
The Northumberland uollog“ can be taken as regresentatzve of the
College of. Education where most 1n1txal teacher bducatzon takes
flace ini‘;tam_, and particularly thoseé that have ‘pioneered envi-
. ronment-oriented courses. This College planned and initiated its
Environmental Science course in 1963-64, and 50 the ‘case study is ,
based on léng expericnce and revi;w. Northumnberland was probably the
first College to concentrate ufon conjoining the biophysical scien-
¢et through the study of real =1tuatzone.

100 ) .
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Environmental Sclence 1s the only sciencg course at the College,

. and is distinct fro= the soclology. history, and_human geography’ccurs-
es with which its students have minimal contacts. It is biosphere
oriented at a‘biophysieal lev:l, working ma:nly at local and regzon41 .
scales., v does not claim to extend itself tosar.s the humanities and

: social scjsnces, Ind 1S pot community- or;enged. It Is,.in the main,
cognitivei;f/;;;c:ured and .t pMces little emphasis or affective \
evaluatlon &nd attitude forration other than in relation 1o course

work, ~ N R
Within this framework students galn competence :in the earth, .
# / life, ard physical sciences, and in borticulture and ae*\CJlture
through the stuly of‘particular.situations and §ys:;ms, ard by grow-
ing plante d=§ weeping arninils. In this way the power of e;ﬁlanat}on
and prediction.about places is eahanced, the relationships petween .
clarified espirically, and practical abilities to work .
in the fleld and with plarts and animals in the cldssroom are devel- °
ofcd. "This is supported by the strong peéagogic bias in the comple-
‘méntary college courses. - “
. . Performance is judged by attitud€ to course work bu; espe.lally
by cogn;;;ve geowth. This % familiar to school ~leavers ‘rom a simi- 7
lar academic c¢limate and acceptatle to a. ;cachxﬁg staff characterlsed .
by subject expert‘<e and a wil
(possz;}y partly rulti 1nary: partly interdisciplinary) situa- .
tion, and attracfed.both, by the opforturdties for extehded field amd i
. ~pmﬁcfical\u;:.rk and ty ;he'dggree of personal control they themselves PN

ngness to operate in a COh]U'\nge |

‘ ®an have over their Own contributions to the course. .
The Michigan and Rennes courses show interesting and signifNcant
varzations from the, Nor thumterland pattern, and betweew themselves.

~

?bnne s like ﬂo.\humvew;and, %ffarenxly stresses cognitive gains core .
¢ V‘hax at;xguuznal development, although (bﬂcause of its institutional
centext ard ,urp ose) its pr Nar* concern 1S not with pedagogic skills
and interdisciplinarity iz no—e restricted to thd 1,‘9 sczeﬂces and
~. their-application. An zuper\aﬁt concern 1s to °thalﬁ and deveiop‘
the ecolegical and etholQgical aspects of the life sciences ard to
resist thHe domination of "moleéhlar.and cell” orientation. =
. e Like Horthdnbenland,.Renaes places a strong emphasis on field
study ard on Jdissertations based on perscnal or group investigations.

" The local and regional scale of opera: xon is aga;n apparent. The
qualities looked for in acédem;c gtaf¥f also appeer similar, gzven .
the greater con centratlon on life sciences at Rennes.

. Fertaln comments from thobe twé studies may be noted here. ?ron
Northumberland come.the remarks that combined sglence and environ=~

rental courses attract low esteém in academic circles, and that ex- :
tended coverdge (e.g. to include a spread from humanities through

v
s . '
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sciences) .nduces superficiality of treatment. From Rennedl comes the
1dea that 4t 15 possitle to conceive of a natio‘s needs in environ-

zmental educatuon, and that this process might well start at the pri- °

. .
carylevel. . )
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+ The ‘Mith.garn progracse Jdewonstirates Fignificant ddifferences, in
toth conggnt an2 ;ntentgén.,?;eld exper;en?qhgnphégizes cozmunity
1ssues examined through a range extending fro:.ecoslogical to socio- -
polltlca There .s thus practical recognition.of the necessity of a
Yroad spec Tum “for anderstarding such issues. Secondly, the. gramme
Is explicetly concerre* with curriculum processes and expertise in
envi-orrenzal edudlvion. ) ./ . )

The concept of "environtental effectiveness” as a cajor goal is
basic to thii programme, as is a necessary balance of affective and -
cogn:itive growth. It seens clear that, as the intentiop of the pro-
gramme % .t0 relp 7a person who wants ¢ be so and wants to help

Q
rt
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"
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e environmenstally effective - thrqggh teafhing - or §one
other strategy or combinatior. of stirategies™, then the appropriate
form of coursg evaluation .5 substantially clarified. But this does, ,
not d:rec;ly amply that all persons are expected to,,or requred to,

become "environmentally effe tive", Thus .t does not assert an over- °

ragding n°C€oelfy for orogrannes of its own type in\ the schools.
in purzuit-of this goal s.udengs a introduced explicitly to
sochal chanbe ard to the study of valuezszhé valp posztzcns. Unlike
the pnevaeus cases, an thas programme sodial c.zz que is an intrinsic
part of the course . -t is interesting jp record Pro.essor Sandman's
comment that altffough tie student teachers are introduced to the paral-
lel commurnacation and gdvocacy courses "some students in the iRstruc- ‘
tion programze are not nelined towards the ideological approach of .
the advoracy op’xon (this tends to be o=t true of returming teachers
with pshablzshed ties to the social system). Interestingly,
P.M. Sandran adds the complemeniary observation that the advocacy
component has existed for only tso year, "and so far it is also our
experience that students conCen®rating On environmental gdvocacy are
reluctant jto expose themselves to coursess if curriculum planning and.
pedagogy.”
oIt 18 clear ‘hat the teachers of %the Michigan programme have
adgpted a rather different vxes of the naturs and purpose and a dzf-
ferent balance of processes in env;ﬁbnmen.al educaf\on than the
taglish and French cases. The &mer;can case appeans to dembnstrate
a more Substantial and explqczt involverment in managemept: quality,
and participation issues at community level. ‘~ )
There can be few, if any, Students bezng <rained for a xgle in
environmental education who are being faught -by faculty who were

t! emselves taught in environmental education dourses. Therefore, a
N
- . . e

.
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. Widesprea2 but a significapt development has been the growth of

. . . L / ’
most important and fascinating question is how the present teachers
of envxronmﬂntal courses formulated and embraced their preseamt roles.
Initial teacher tralnxng in envxronmental educa;zoh\gs'quzte

award-bearing courses for serv ing teachers, the majority of whom
return &0 schools, In the Unxteg kingdoms there are, besides ixuumer—
atle tors -ourses,
Here, one a full-time course, the other par
lOCdlly.. * a . .
The Uni':rersity of Reading Cfﬁe is full-time and could recrui T
nationally. Fgatures of thir couns® charagterise 1tS 1nterpretation

several Liploma cour

ity ard thus recrulted -

J% Environmental Studies in Education..There is little explicit info
dation on course ‘ntentions, particularly in terms of effecting change

in stulents. Cognitive approacheg to 1n~erd1\c;p11nary treatment

are stfessed. The abxl*ty and 5'111ngness of students to operate in

such a way when they return to schools seems. to be a main intentiop.
To this end pedagogic aspects are also ctressed. )

This courseexemplifies the commoa gituation in which much of N

the teachxng is ~ontrihuted f"om a variety of institutions and depart-

nen;s by tutors who have o‘he" principal commxtments in dﬁxch they
operatc ecssentaally as %pecxalxsts. Smch cxrcumstanceq are not the
oSt conducxva %o detailed curriculum planning especxall) at the more
soph1thcased levels made poasxble by moderr educational technology, Az
as the tutor notes in the case study.

Partly because of the interests at Reading there is a rural
bias in the substantive course content, rather as there is at Northum- .

,berland. In this case, however, the treatment axtends it e histor-

ical ani geodraphical asrects The organising themes and concepts
extend from "local history” to "energy flow” and “systems, theory”

- "Respite the macro-scale potential.of the two last themes the concen-

tration is on study at local and regional scales though-ziat to the
exclusion of widﬂr icsues. .
As at Pennes and Northumhﬂ*land fieldwork is stressed, especial- -
ly the desxrabxlxty-af extended "t ean" fieldwork., It may be implicit
in the interest in f‘eldwor& that the socialising and not ivdting as-
pects are walued highly. r1e1dwork has long been valued for a varie-
ty of learning experxencos and par»zcularly the chance to follow’
through the whole seguence of learnxng It is increasingly being re-
garded, together with uorkchop.,.semxnars, etc, as facilitating
"integration™, Bit it is not easy to find explicit descriptions of
the productspught frdm integration. The Liverpool case study has a
useful comment on this matter. . .. <
‘While the Liverpool course has community links derived from the
local context of developed concern for community education, the ,
Redding course has little learning in that direction. iIn general,

’
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social critique, "alternative socio-ecoriomics”, aqp urban human eco-~
logy have so far made*little headway in British courses. An ﬁt!%est-
irg polarisation is expressed in the Reading cas 'study - "the pur-
pose is related to the needs of teachers whe in't:>h are concerned
with the needs of pupils, not of the environment”. It is significant
not only that it remains poss%ple to isolate the two, but that this
concept-could form a basis for course planhing. Note also the adja-
cent comment "a gteater sense of respoPsibility is not coﬂ§idered
to be of paramount importance” and the comparative inhibition of emo~
givé responses to environmental issues. The contrast between the
Hichigam\and 8ritish courses is affirmed. _-.

At DLiverpool the local setting, the characteristics of the tean
brgugr together from @ number of colleges (the course organised ha

changed since the case study was made), and the professional interests

of the tecam members induced more emphasis than is usual on social and
urban topxcs, and oR urban human ecology. But this was achzeved wmﬂr
syt total sa»txAxce of biophysical themés and study of rural sxtua-
tions. In this sense Environmental Educaticn is more widely inter-
preted t®an at Rennea or at Northumberland where the concept of .
"ﬁull -spectrun” ‘courses was rejected on the grounds of consequent ’
superficiality. .

Despzte specific dxfferences, the Réading and. Liverpool courses
have much in common. Ahey both serve teachers wishing, as the Liver-
pool case expresses it, "t undertake ihcreased responsibility in-~-
envx*onmental educatxon by considering especially. the contrxbutory..
dxscxplxnes, and curriculum study and pedagogy.

.Both are dominantly rational-cognitive concentratxng upon de-
scrifrion a2 analysis of environmental 51tuatxons rather than .upon
thg "emotive” (Reading), and "unbalanced, guasi-religicus, doomwatch
overtones"” (Liverpooli‘ It would be valuable to know why in the
United Kingdom uhere seems to exxst a suspicion that value-educatxon
is, almost of nECessxty, to be eQuated with 1ndoctr1natxon. There

appears t3 Temain Anignmtazn 4 viewpoilnt, now being reducea in strength,

that to treat of valp&s cﬁ&(;que, examihation of alternatives, is
lxkely tp be unde 4 to prondte par ular views, or that it will
unthtxggly #01t in the moré&favﬁhrable presentation of certain
<l somehow S&rsonal hutbnomy may be xnhxbxted. S

Both these Liploma* courses have redeived consxdeﬂable thought.
That they are representat;ve of the award-beaning 4in sepvgcg courses
is clear from the outlinées of aatchxng courses, Oéieourse, en pub-
lic awards, parti;ular targetépopulations, kings of affering insti-
tutions, and asso&xated school systems are bPOadly s;mxlar then the

views, or t

scope for quiffe dxfferent ‘innovations is reduced. Thxs situation is

"also seen in the 1n1t1g1 traxpxng co?cext where_h given the twofold

v t e
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T to form some part, at least, thh;n géne‘-aﬁ

» ‘i’ms pos;t-mn is, fuMcr coppl}oeted by the .'addnion pf other

. 4? - t.'a‘- . L

.
\‘dxstmct.’.an between the mspe rest"xcted "env-;mnmental sclience"” cours-

& and the wider "env ironmental itud;es" courses wth their grea,er:

' socjo-cultural spreads, - thert is little radical va:‘...‘at.x,on amon,g
. British pmgrammes.. There J.S (in Britiin) little concentratxon upon
pz*eparmg temchérs to m{‘uehce the processes of selcctmg,.,values) ind
and chc»oémg exAvlrormgn:muehav;% anong thein bupxl's. of the cases
. consxdered,.xt seems thas I’i h.geﬂ CeaT ent&!atcrs—a‘ r_ghe. yrgportxon
pf its efforts..n *hat dmeb ton. The countervailing st“ess on the
v‘auonal-objecnve and_;‘.ée.-ﬁ

. uxdespread (but declxn-ug) matchin

failure to cfccept value education into envirompental co.xrses s in ¥
part a ccnsg«que'zce of Lhe helg, that} posnxv;s; phx’OSGp’.y m"xmposed

on many scientists. It 1s mterestm}; ’begt :xaﬂy scz‘?t‘bsgs.qume
by
—*onscmu& O"*env;romental degrédaﬁ&on sustam a- defached pseudo-

prfe'xomeno. pauhe shan |a ptyc}‘o socm—econo'.uc oxy

L

- > . -

. v .

P PP .
- .

. v . .

e PROB “vrs’*nm) POSITIONS
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. - LI o, \ v
‘ - "'rom the case :tud;eé, and the commentary a‘t( er' of issues arigh
~ : e
which t‘eou{re Aur*ﬁor conu:c*,a::or. +  But :LI is haractemstxc of
.8

N
fd~3 220n that dwaues are mextrvcably m»er-.!’:mked that .any cmé’

.issee is par; of the contéxt of any other. ﬁe cQaponent cannot’ )’re

. cigolated if the system iS to remain whole. .T* is n _this Lght :l‘at

x -
X he education of' teache*: for envmsnme'n*zi'f ;:duca‘.xén vill be ’di‘s
- — R L I A
cussed, . . D . e,

2 rition that e-a\.herszare
ions. "’he :econd umfysng

. o+ --Tle first unifyin& point is #%he re
e bemg gf'q.pére,i to ur.dertake sbcietal -fgn
hberal- educat iéa,
.* The Rennes Study speak: pf a c0u‘nfry s needs ; Readiag spo*ke of the \
* "needs¢bf" pupils” .is clear thaz® th.re‘are dual funct x,bns 'co be ',
\ exammed that \.e'xcernéd ‘with the ,).ndxv;dual that ‘ocus:lng on &he

some educa-\ iongl enterpmse, in this case enwironméntal éduc.at,q.on, *
w-mempts o res.pond to yr.r;:taxved Jneeds, a situation of great oorplodt
o . Lty is revqaled \Any~soc1e‘ty 'Qould prodace a mulnplzcxty of per-

i ce.wed. needs How are thg c,lame. of opposed needs born of dxffer&nt
*percept mns resolved ? f‘or éxample, in many sotieties opposed- func-
tmns for’ the.n‘ schaols basevj in crude po,lar:.catmn upon "pay-x\o’n" .

Job-nxche" omen@txbn ‘dnd u‘pon "hfe-Qualxty omentanon are
arnculated . . s

relevant quest ions. 'A'he adVQcacy of varmus methodologxes :.nevxtably
produce': its own problens ,partxculquy of dxffus;gn, convxct 1qp, aud

4 L
- . . . _Uy 1% N R -
. . N

scxem:tfxc vial, or seek to ;.ea~, degr‘ada,m’\ 2as §~ chno,-bmphysmal,

1arger~ séczety. But it is quife obvious that if a proposition for . .3

il
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competégnce. hzs 1s stxll\true ©of the most‘establlshed of the, newer ~
teaching methods - p'actlcal fieldwork. The implications of dissemi~
nating ang appiyxng yroblgn-solvxng and,$y5+emzcs in teacher educa-
tign as hell ag‘in school:.a*e hardly explored L;kewxse the necessz-

ty for moral, poﬁ-t;ral economﬂc—aestheh1c components ‘in environipent .-

elucation is s+l

% to trieat of

ficult.tec find ;c\enes that fol;cu no, planned intept
personal valiues” and. ;nte' re’at;onf and their formation, and to con-
,sider tases for ,ersonal and group "codes and behav'cur" in tmxs
sense it may be ventured that such Yiews of énvironmntal eQucatIon
could te nodking.othér than partial, But if it .18" recognised that my
vehaviour and pe "Pept.ans may r:fluence my env;ronmen* and mx neigh-
bour‘s, the~ It fd?loxs that so may ‘my nezghbcur s, a,ts 1nf1uence my
ervircrment. And who is nat my ne;gﬂbéur N Envzgonmehtal educatzog
bgsed on this last concep? would fznd it 1ff1Cu1t, perhaps unneces-
;a:y, o jrau -nperweah#e oundarxes afainst social and polltxcal
education, What true edugégxon has o, envzronmental -implicationm ?
Voreover, in the context of défznlt ioh$ and propositions is '
. there to be sougnt.xn and .from enyironmental! education a new-orthoe
';;w; or the d‘ﬂzx‘e, dxverse_yet oiten enriching, generatzve quarxtxes

* of heterodcx approaches 7 And if, as iz the Kichigan, case, perceptxon

- *
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behaJaOQr, and: value are 1entral,theﬁ the problemq_f $ow personal
uéonomy an’a antagrzt} are t0 be protected is .also a central 1ssue.

I'hot un;vpnoalay auknowle¢ged It uQuld non be dxf-‘

»

Both of tHese yroklenatxc c;rcums;ances - orthodo or heterodox
. Xy

ard how 18 treat values, eto. - - from their existence at s&hool levéy’
must extend into the preoaratzon of eachers, ﬁnd hepce inkto the con-
5 ieuness  Of the teachers of tedchers. All thxs raises the problems
associated w;th :uspzc;onc of lndoctrxnatxon in the schools.,

5o, dgspite the Qonstant exylxcit and sub-lxn;nal 1ndoctr1na
perneates present so;xe;y A the same ;1me 1t ra*ses'the

all s.udgn; are equally‘receptxve ;o:thzs aspect, of thefir personah
dnvalopmﬂut, and"xt nay be 1nferred from other studzes

\ .

1t becomes clear’ tha*A progressive, cumuIet;Ve tpﬁﬁt ent ‘of envzrbn-
mental education is Iﬂ'eLy to be most effect;ye, and ¢ ar‘gues sm-)g-
ly for planned continuity. But it is also evident that any proposal
for ehange in, or Antroduction to, a sc@oSI curgiculdsh isy in gneat-

prov;§;on.'It foses ‘a challe ge'ta an existifg order] bf stylaé?

.

¢ : . ¥
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. ‘er or lesder measure AN €xp esszon of unhasdpiness iith existing 2.
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structures, personal p051txons, "methods, 1ntent10ns, and often ta ces

mear’s*an8 locations of decision- -making. When the’ innovations may " 5
themselves delibertitely embrace the.presentation of 5051eta1 stgte- -

o
R
A ments, the examination of values, and the acceptance of soelal q;1- -7
tigue, they may ,not ease their own paths. ‘a
C - .
¢ In all this there rema;n; the &rual taskeof preparing and rex, 7

pairing®teachers. This is belng done and in the nedr future will be

Enad done.iy a body of people largely already actlve in thxs spNere, Hhat L

are the characteristiss of this body and‘the various 1nstatutzons in

- whzch they-sérve B Obv1ously, there have been vast changf€s in recep-(

»  tive institetions, New conblnaxlons of substantlve content have been(
created in and between the humanifies and sciences. A sutstantlal ) \
debret® o. reor;entathg with stress 4n first-hand and dLscovery I&ﬂh: ‘
ing (often field and laboratory based) has taken place (whough there

. is a suspicion thaueth‘s has devalued the arts of exposxtory ;eqchlng)

All this Jis rena*rab}o for it is being achleveq“Py those who were not
M thems clves educated in this way. It would be most valuable to know
’ 'how and why many ‘teachers have become willing and able to chdﬁge in
* thls way at th;s tlme. it may be that the spmewhat eclectlc bas°s of
.gqography and ecology either aqxract that sort of person or dispose.
* ' their students to develop 4in *hosaewaya, or both. - -

.
. ~ +

+Even SQ, there is no unzformlty of perception and 1ntent10n
among auc? educators of teachers. What is possibly qeite general is
that Lh.se people thenselves sustalned active anj critical .personal .
_growth and dppraisal. -« i ’
‘Lt is clear jhat a.broadly -tased environmental edwcatlon is
11ke1y to callrupon a wide range of content and of epr$temolog1ca1 .8
*’ styles. The 1972 “Bo:sanyl propasals™ (1) ﬂxenpllfy this comprehen-‘

i g;wﬂw. Where @ course is of the Horthumeerland type 1nterna1 coherence

~

‘is encouraged by the domxnance of sc1ences ut11151ng fairly similar’
razlonal-omplrxcal styles. But, when ‘he course extends more wldely
" and also Pmbuaces the “value-social urltxque“ dimension the~51tuatlon. R
may_b qu&te dlfferent. In suth a cage a teadhlng team would entom— s <
pa59 greater variety and the students (the present’ or future achool "
teachers) would be_ expected to operate ip a'range of ways posSlbly
’ N greater thah any Mdividual member of the teachlng team’ can apply R
Thus there is created potent1a1 for stress generatlon within theteadv
xny team and within the individual student upon whom great demands

.

wouyld beé made Yy ?'\ - 'k. - .
-'ﬁ ! This last point may %e gxempllfled by con51der1ng a way of de- :
seribirg an  indavidual’ s epxstemologlcal - value p051t10n au any one
. , < ... . N M .". “
T e N ~ . A ’ N

. " - v - .

1) Mimegraphed document, unpublished. * * I - ﬁ . -
R . . i . u . LY - 2 ] l. N
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period of time. For example, by dispositionm or by experience a per-

[ .

sOr may'have bezome
A 1

episte:ology of the

wedded to_and practiced in the rational-empirieal
cciences and have devgloped,a personal value

ira%*ed

actical
s . 7 .’ .
and inforred by doncern for aesthetic values. Two points arise. We

conztricst dox by theoretical-cognitive concerns - ogymay have. ,

. . . . s hd
becone i, say, the intuitionist epistemological processes

.

rarely consizzr such characteristics,of ,individual members .of faculty
.. .‘

dssemble teams to d¢ pa*t:cu’ar jobs. We

1

wher

dg

trying rarely consx-

-
<

i eeepiceenclogical - value demands o‘ our courses espec1a11y the

T we™

* teét zenbers cosbink to flucidate and expound par—
< tarn Hever the students éenerh
\Qilv LIuT ey and_ less-experi eﬁced, are exppcted to cope with the
whole apectrum of e ccu*se, and to p“oduce by &oze zeans or other

-

#ras are cakled Pg

ntegras ons"‘ In o"der to progress generally beyond

zult disciplinarity the que:t*ons arise : how and uhen are potential
K

celdcrers for erw .ronmentél education to be ident 1fzed H ahat are :hexv

charasteristics ? If <he role dnd fdrm of eﬂvxronnental educa~1on is

o vary wwith apes of he @upxl; it may be sensidle to coficentrate

in tegohoe educstion Yn,sNilYs and craracterlc ics a

a,v‘rx‘g*gj’ 3% gSTQA:uxar grourfenf’ tsachers dre preparing %o teach.
it uﬂ:x"onmE'fa‘ uﬂut.or within fhe secondary .schools 1stha4§m tor
Le Yest served by a uﬁz.xev course and ovgan;<afﬁonal gtructure the
QJuxf?5€ 2f who 'oacrg\ what remains. How xé envzronmen~a1 education
best F{ﬁaied co* othor basos 751 valug 'education’ e. g re11310u< educa="
vion T Are :here'Oﬁtzral 5t ruc.ure*-uor a coheren treatment t It
3oons Qtv;&{f that "Rennes angd Worthurberland type" courses would

< idehtidy ﬁ';;a:le 5tudents with greater certainty than coutses whlch

or. a groater range of perceptiody’ and activitles. This -
T would de pa

; erbarly trae in relation 2o students from those schools
that develop resarhably uneven-epxstenologzcal profllcs anmong the
. older pupils.,In ary case varxed re%paﬂses froa pchool‘gupiis to en~
virofegntalreducat, on are erpectable on the basxg of inherent and .
learFed individsality’ affect ihg pre‘erred learnlng styles, and value
perfer;nce:. -

“ne-tonqequence of several is that no un;formlty in "end-product”
of environrmental 2ducation js expéctakle, particularly in affective
developzent. This is 4 point which requirys enpha51s xn teapher pre-.
paration, beirg, crdq,ml to the d;ﬁgnctxons bétween,educatmn and Jin-
stractiz-, between per{prmance— pec1f1ca;xbn ang pfreonal "bec6m1ng"

“
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« The education of teachers in theseé Trers 1is obvious}y 4 mat-
» ter of greay importance and complexity. It is clear that a course &f
preparas.on for’ teachers (and si:ilarly.;heir course: in their’schools) ,
. fay te concerred to widen regerzoiees of understakd.ing and Eo%spt;al
behaviour, and to £ffect perceptual reapp aisals. That ig, .13 concers
i3 10 =xterndithe basis on which a student buildy a ,e}sonal episfémo- .
) lqu:al-va‘we position. Naturally, there may occur strair tetueen a .
pos.ticn Dbrought uy the stu3ens to <he .ourse and the lntentions of

- - s
'.}’Guch a course. .hzs is one point at whichs support end guidance may be | °

needed. ?acul:y_sfg:;;.be aware of potential consequerces of what
they are tr <

ing *€ a Ve, -
. Tre choice of sébstar®ive course content is not unconhected with
. 0
value education, in so fag as it represerdts se2ection of “aterzal
% bnand inte“y ration of needs, The sfx‘n'%dhe case with any sequenCés
f -;Ef and structures prop&%ed for the tieatment Sf wontent. Conteat can be
f %}' #reated in different ways to different ends ; realisation of this -
J and its impligafions is pé*: of the educat or of teachers.
. e Ié seemsgdrobable that che present d*vegc ity 1n the ways teach= -

SIs o arc being prepared ;cr enpvironmental teaching is even greater

than the case s°od‘es revea It »ill also be obvidus that the "mul-
- .. s . . .
ti-in3ti u.zdnal zany .and past- ime teather courses” face real dif-

n
ficul:ies-not only in putting together cubstantive content but in
- N ) i ! .
cyordxng:;ng puriose and the ones for whom such arrangenents are

s *recesidry, .u T
The gr;oaratxoﬁ of teac! r$ f or envivonmental education %pvolves
2 num,er of eﬂe—enté&whzch exist in a continuum. Tress include : <, "
’: >3 1. Their ‘education in Jenv virenmental” matters, .
.. 2. Thei?f educdtion inm pedagobzc and Cugjiculur fatte <rs, ;
¢ géﬁ:ﬁ 3. The natere of proposed xnnov?t;qns for schools, etc, where .
~ they will %each, and Tt * .

4, Thebreceptivity of <he schoole. N

Sbvddusly, frustration will be,jenerated if teachers are pre-
paréd Teb f -~+‘o" <tac sohools recognise rsither as appropriate nor ¢

. . —
opportune~ %o tre Jdevelopment of an accgptance of environzental edu-

s

« cation rust yro.oed on a brioad frong
lnb that, in Britain at least,#®opfe schodl courses have been more .
L adventurous than have the teacher{training courses. Certain questions
must be raised #gain. Firstly, what; dr:s th8 respective merits of kQ}d—_
ing wp a néw orf'thodoxy for esvironfental {ducatzon or of ancouraging

.
LI

- the bencra~xon and exchange, of ideas possiMe in ¢ cl;ratﬂ of difer-
ezt) 3 The summary of various interpretations of ewvzronzuntal edu-
cation presented in the vaﬂrpool case *n;dy as, uell as thg case .
studines themﬁblves denongtrate a debnﬂe of « existing hetorodoxy. The
discussion must chbrace a second question. The function of teacher

. .
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pupils' iIntegrity,in such circumstances. It Seems obvious that any
envirormental courseé .1ll have heterogeneous outcomes. Thus, assess-
ment of programme Buccess is not suscep‘~hle to easy determination.
The descriptzon of intentiong and the trofesses of evaluation are
closely linked. It would be espPected that both thegé aspects of Teazh- .
xﬂg would form part of the education of enviresn meptal teachers.

Mar.y teacher-éducatzon courses in envzrcnpental“stcdies; as the g
case studies «dezonstrate, loo« for intmgrafion <¢ occur in their stu-
dents. Presumably the hope is that these students shall, in turn, !
teéch for' integrat:on. It 15 easy To suggest that studeat-teachers
should i-tegrate. Lass easy tc discov;r are adequate ZJescriptions of
the product of antegratior, a=d s a*eg es for accomplishing it (see
InterdisciBlinarity : Probleas of Leachlnﬂ and Research in Universi-

ties, OEID 1972). Bd»u des**zpuzons and strategies are necessary if ¢

Al .
the teacher s

@

xpedted to facilitate and evaluate integration. What CN

wn

has faculty to say af a construstive nature about this ? If integra-
tion 1s toude at the heart of broad-spectrur enviroamental courses
who' it su:rtable to becoTe an integrator : How is a potentialyintegra-
tor detec:ed,'nurt red and improved ? Is there some ;phepent'preQi-
lection to ihtegrafe ; is there 50me necessary prior experience ? By .
the saze %oken wh est saized to teach the teachers about and for
b

re is not a lot of substantia‘-iﬁformation on

is
integrazion ;

-
r
<h

o
Really
%oes thers appear to be zuch on netroi and success
ady
il
we
18

o

a3

ea
these poinss. Hor

[ 24

in interd:iscip teaching of younger chilidren. The Liverpoci case, | b
.

study rakes a val e contribution to the consideration of integra-

R 1
tion, and it nmay il be that the recognition and treatment of prob-

lems, TO0pics, Or i Sue? on 34 systen~wide basis are precursors to
u n.

successful integpratio Zven so, some idea of what, in 4ny context,

viond cofprise 1s necessary before a pedagogy is
discuss in det axlgappropﬂza pedagogies for

o
environmertal ~ducation courses 1.é\ how ard when to' tean-tedch,
engage im fie¥d work ets., must require some considerdtion of inten-

- . 4 - ’
¢ ! ¢
Much has bacn aritten aboui the content of environmental courses
3 - Al

fnvironrental Education at University Lewel : /

tions in a fairly 'specific way. -

e mey

in general . the °f
Trends ard Data, 13

2]

N
-

ar

> gives rany exarples. Despite wide variation
in ontent, ze cquence, and approach it beegrmes quite evidint that a
tcachers® course in onviroarental oducatiofs is™Xikely to dfaw on a
broad raﬁgc of d-owledpe and will, - whatever its content and structure,
transcend monodigsciplinarity. Thuz, stuident teachers will meet sever-

al modes of arriving at conclusions, hypotheses, Or theories, encoun-
. .

ter various 3r5reg3,of robaﬁ\lity, teet Jeak rand gtrong argunents

and propogitions. They will employ rany wave of gaining and appraising . ‘
evidence. In peetang anifying t%crc' ani major organizing concepts




e.g. "“tems analysis ,they will conjoin the methads of various disci-

plines. It seems impérative for their own intellectual growth and

for treir own subséquen’ teaching that the nature and implications of

a =multiple episten ology showld te thoroughly demOnstra/Ed and artice-
. l::éd by Their 'oache.,. That all students &oculd de comfortgble

i sdch a multi-facey situation has already been inferred. That envi-

ronmertal education is likely to be congenial and suxtable for a cer-
*ain type Jof parsonality follows.

-
noT

. Tris sarvey has avoided making propositions and preSenting spe-
ci1ficarions for teacher education. The case studies do this and
retozmenddsions present broad guxdelxnes. It has been
13ered tore appropriate and necessary as this stage % enquire
irt> vhe prodlexzs that arise when it 1s proposed to prepare teachers

L 4
Tenvir many open issues ;

+ Iorferende
.
czrs

onmental”™ teaching. There are there 1is

pogsibly, no necessity for copvergent thinking,

) .
a7 1eas?, on all natters., What is important is to. npte that the inter
. somres+ivity within preparation for environmental eHucation demands a
\
£ connectedness in thanking and‘planning that matches the complex de-
rand:s of the taek, . .
. 4
» * -
* .
. . . . > ’ -
.. N P »
- = e LY - N
. . ~
- . . -
.
« v, " = g o"\’
!
. * - -
. P )
. .. h - ) e "o k
. . * - - -~ 4 .
[ . e

* R - “
L}
. » .
0 ~ . . N .
. v
- L +
e ’
.
. * *
.
»
’ .
¢ o -
v l\ - . .
. .
- .
. s
s . -
-~ 4 o > 4
e . .
- .
. <
» ’ . ['4 S
»
+ “ *
el 1\? (] .

ERI

.
» N N ‘

o




<
The «five case-studies ®used in the review presented in Chapter % come
{from the following institutions : _ ’ :
\' A}
\ , ,

L
| Environmental Protection Agency, X
| wasaington D.C,, United States, .
'\ . by J. Bahnick. *

.

-

' Environmental Studies Progranxe,
\ University of Indiana, United States, -
\‘ Dy C.Z. NEISon. ' e *

. o, K}
. FTlorida Resources Analysis Centre, .
:lorxﬁa State Upiversity, Unxxed States,
\ by £.A. rernald, . ‘

Infornation Seminars for Senators of the Republic, | >t
Qo-e, Italy' by V Giacomini., * s .

Course ok Environmental Policy, . : .

o Pro Deo Free International,University 24 . ..
’ of Soczal Studigs, Roke, Italy, ?F . . .
by 8. Giacomini. , . . K
. . . . 2 ,
:. N 3
) ¢ I¥] .
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e T . X . P :
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* Case-studies published in . Environmental Education at Posﬁ;Secon- ]
dary level (2) Clourses for Educalors, QJecesidn- Makers and genbers

of Professions concerred witk the Environment, OECD/CERI 1374,
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Chapter %

COURSES FOR DECISION-MAKERS

- by

¢ . - . V. Giacominiy Director of the Botanical .

-

Instityte, University of Rome, Italy

&NAD:QUACY OF INFORMATION AT'?bLITICAL AND ADMINISTRATIVE LéVEL
. . - .

. The problem of the praper relationship between the political and

. administrative' authorities and she environmental scientists has re- '
. ~ent1y becoxze, rery, 1nportant in a nuanp of countries. The solution
’ most greqhen ly proposed xs to set up ordinary or\extraordxnary com=-
mzttees 0 hel,, advise aod ;nforn ‘hese authorx‘xes on‘speczfxc prob- -
°lens. ,
Fouever, there is nd ac‘zve 1nvcﬂvezent of unxvers;tzes, research

gzvzng the, men at the top a grea‘er awarenéss, and a deeper personal
Pnoaledge of ‘hese important and conplex enavironrzental problens an
their ¢®st ber.ous and fundamental -fora, o .

) Very ~Seldom is it suggested tha‘ these Futhorztzes should be
kept systeuatxcally inform ea’thrOugr regulaﬂ‘QEetzngs of the general
fundazen;a‘ sancapta of envxtonmental problems in a country or regzon

¢ -irn the wide context that ecolobzcal issues require. We'do not need

to wmphasize the potential 1myortance of a general realxstzc approach

usznb ecological 1nforaatzén i.e. based on prac;zcai pwobleqs of land

use. Polztzczans and adninzstrators have 1ndeed rdceived a cultural,
lpgal, soczologzcal or ecgnonic edugation but seldod a scientific
training and even less frequently an ecological one. In addition, ,they
do not havean oppdrtunity of ‘keep'ing up-to-date with developments in
basic knowledge, which night’ sonetzmes have a decisive influence on

their’opinionshand dec;szbhs. .

A juestion that has resained upanswered was askéd at a Plenary

. Sezsdon of the 1970 Strasbourg Conference.ch Nasure Conservation :

"who will brief the polzticzans on ecology ?" This is not a riddle

but an issue on thch all givizehs convinced of the complex nature

r .
" . of environzental problens are entitled to express their opinions.

s . ’ .
. ) ] i1 . ..
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cehtnes, standing cmdnxgte#s or qualified scientists with a view to -
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This complexity affé:ts all aspects © social li{e and all eedno-
mic act.vities and the matter cannot be lefqt in the hanfls of decision--
.makers ~he 30 mot have a fairly broad and inkegrated view of the pro-
blems. The tendency to entrust environmental protection ¢ a special
aithor.ty - a ministry, an z2gency, a specialised Jepartment - certain-
ly ensares a functional efficiency, but is not Sufficient to encom-
pass al. problems ; it does nct entitle cther gfovernment authorities
to rema:n unaware of ecologital problems which involve all sectors
of public administration without exception, i

Buz th.3 15 an open QuesTion. Attempts to obtain information o& ¢ -

this sabject fzom the various countries have nbt been very successful. '
In shor+, tThis means that the question has not really been tackled
a%d +hat we are still far from achieving a satisfactory solution. .

We may even say that tha problem haz not, as yet, been rationally
statdd, Its :mporzance 15 acknowledged, it is agreed that politicians
should be zore effectively ingsrmed, but there is no attempt tO pro-
pOse positive solut}oos (cf. for examble : R.A. Charpentes,The ggli-
t:ical use of'eoolougical information,Bioscience, 20 , 1285, Washington -
1370). It’}a precisely the broper use of acolpgical information that %

. . . .
becomes questionable and doubtful if those who.hage %o use it dg not ¥
understand even <he cost elementary ecological argument.'

[{F3
{

- <ASE STUDIE

. There 1. now a complete lack of ipformation abOu} decision:hakesﬁ.
Five papers have been submitted to us which differ quite considerably
anrd give rise 0 N ranber of considerations. )

3) The first case stufy cores from Jeserh Bahnick, of the U.S. A N
favironzental Protectisn fgency. It deals with a series of 17 three-
day seminar: orra~ised by the Lleague of Women Voters. This study is
noteworThy becausp 1t i3 based on’a long-term experiment which has ,‘T
ied to the creation of very sound "training” sf}uctuﬂes. The short-
ness of each course 1s not a dogative fgature in vimw of the ains ) :
of the courses and the very careful preparat%Pg whichix preceded thenm.
The declared ain 1s not to {rain environreatal exggrts, but rather
to promote a tetter Qnderstanding of the siZe of the problems and the
interrclationghips between social aﬁt‘econodic factors in the enYi-
rorrzent. The prepdration necessitated the setting-up of a Planning - .
Committoe assast W several sub-committees. 'J. Bahnick's.paper is
very detsiled and‘g§¢: interesting. . R

"5 e sel¥ha“ease study i3 taken ?i’c’ %ﬁ:&a@&.‘concerns a . (\
cAyrse on "environzental folicy” for decisioh-nakds degahised at
the Bro Deo Independent Univereity, Rore. This/EOurse has been in

.8 - <
existence now for three years and is making satisfactory progress. ?
. . ‘L., A . 1

. -
.-t B
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‘gggrhCLogists and peripns wishing to extend their knowledge.

rejresentarives’ from research, techno’ogxcal and conservatlon estab-

The <eaching structure has becgme ;ncreaszngly complex. In its third
year, 1974, Lhe course will last three months ,comprising more than
19 nours of lectures given by more than 40 teachers, experts and
la?remts, As the Pro Deo University is or'ented towards soc1a1 and -
ecornomic studlies, multi-disciplinary 1nformat'on effort is 1nterest-
Ts ingofar as it starts from the basic ecologlcal 1nfogmatlon pro-
2 Lftanxs:J, zoologists and geochem:sts and goes on to study
soclq-ogfcal, and economic questions. This is a hniversity
riniszent of a similar activity undértaken in 1963 by the
niversivy of ﬁkuscels‘and g particular by its Sodiology insti-
Tatwsanich devoted a XX¥Xth Unxve*szty Week to a serxes of Jecxures

Y
Y
”
R

under the general ‘1~1e Nature) Re- sources Hature‘les et _Société
.

Nature, ha&AVA) Fesources and Soc;ety) which were published. in 1963
. <

Jrder trne came tltle by the "TZditions de 1'Institut de Sociologie™.

The Bruisels example® could be considered as:a cade study in its own

righ* : it aas tased on 3 conferences and 23 courses. However, if we
. .. S . .
examnxre the 1idt of the/200 or so participants ¥¢ see ghat it was not
PR A lsion:makers,_who are in'gﬁa"hipqgity conpared .

e

rrofec_lcnals *céncerned with the environpent, teachers, gtudents, . -

. “re fact v*rat-university seminars are open-ended means that

'*ej are ofreew Je3s_sjpecialized” and less ppacz‘cal thay runfEhe risk -
of ﬁ“o‘*rg formal and cultural. .

*)\‘“o third casé study is ‘he environnmental studzesﬂprogramme -

at thme Univerzity of Indiara (Bloomxng*on) and is suBmitted by .

Craiy E. ﬁel;on. The interdisciplinary nature of this case study is ‘o
due ;rimérily,to the dollaboration of sthree departments : Microbio- i
logy, Poli<ical Science and %hyeics (19653 Specialised courses were
;pvelcpej : Envivorazefital Control, Environmental Biology and an expe=-
rirental coursw wath the title "Mdn and Environment". A distinctly

more ;orﬂal prosramne was introduced in. 1970, following a meetzng

of tre xaiglly of" fcience.’ €ut more impdrtant still was the deczs;on.
made in 197% to set up a School of Public and Envirdnmental Affairs
(S.P.E.A.) operating an environmentdl,studies programze, ap urban .
affairs ;*obrazne. an Aero-Space Applications Research Centre, and a  °
prograrne “on S¢ience, Technology and Public Pol:cy .

The oat 1nportanz orientations or spec1a11§ii}on§ for our

purpose are . . * ’ )

¥) an "undergraduate Cdagént}atxon in Egvironmental Policy",

- Tor wtudents aiming at a "Bachelor of Public Affairs" degree
ii) a "graduate Corcentration in Environmental Poliey™ for stu-

) dents airing at-a "Master of Public Affairs” degree.;

v

iy

bl
e

. ) \ R




. The first programme is based on three_&e&éls of specialisation |
leading.to three certificates. The, second programhe is divided into
two levels g the hxghe" level, leading to the Mastenr's degreeein
Public Affairs, requires courses in the dynamzcs of Environmental
Systems, polltxcal, economic ard regulatzon &spects of tnvironmental

. Control and applied ecology. . *
The most interesting features of the qugramme as a whole are ¢
- the professional perspective, , .
- reference to a specific area (a territory or .a §tétef
-‘practical work associated with profeosxonal training,
/- irterdisciplinarity ensured by numerous depar}men;s (Biology,

4 .
Zoology, Geography, Physics, Political Scienge, and tconomic . ,

Scaenc¢e) thus making maximum use of all th xisted previous- Lo
. ly, : ] .
J - although an integral part of the Umiversity, the Programme

is linked with several extra-mbtal commxggees, associations

and institutions, - A
.- a total syst ematic approach based on’ a fundamental econg}cal

‘ view applied to economxc, social, s ths;xcal and management >

) ' perspectives. ' v n ..
The example provided by Indiaha Unxvgrﬁxty 15 certainly the o
s ' most advanced and the most closely linhked to the training re-
ot quirements of students in<endipg to take up-emplayment in 5"
- putlic or government administrations. It is thus concerned . . . _

) with the effective, systematic @reparation of, future decision-
* | makers. P ' L ..
’ from the experience gained with ,this programme, D, Nelson con-"
siders it desxrable to improve the 1integration processes. The multﬁpli-
"eity of cour.es given by members of Jifferent facul;xes chxefly en-
courages general preparation. He would like to ss:iseveral faculties .
) involved ine eagh course.- He also stresses the rneed to suppori the , R
practical nature of the courses by developing Ease studies and:re- .
training projects on environmental management and imprévement. . . )
d) The fourth case study  is the experiment carried out by the )
Departmant of Geography, Univarsity of Florida, which set up the
"Florida Resources Aralysis Center”, in cqllaboration with certain
Stﬂ;e Government Departments. The Centre has many ob;ectﬁvva : %e-‘ N

¥ search progrannes, 1nformatxon on com,lex protlems, and also - which f
¢ . is of particular interest %n thig context - the training of St ate y
inil se?vants qualifie&.in resources mana%ement. . . :
The outstanding features of this action are : ’ "

. . very wide co-operation with StB?a'agenéies, governmenf ’ ) T

[
© dcpartmen;s and legislators ;
*  « the desire to increas: and improve the qualexcat;ons of per- |

- sons who will*be 1nvolved dn urban and regioral govergment L
. .
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a - instpyctiomprgiven is not only by teachers but also by several .
govedﬁmenxéfutho;1t1eé and environmental speeiglxsts acting

' as fruest ectuve#;" and "consultants® ;- '

end ageﬁent for increasing commun1cat10n betwéen State

« to
]
(4

£,
aze c1e= h1ch need xesearch and unzvers;t research insti-
b y

¢

tuﬁ:.bns 3 “ ' -
- - a“high apgree of fllexibility enab11ng the Centre to .adapt to
- tBe chgdglng needs of educaglon and research. . AN ?

Thezagm of training future deczslon-makers is quite clear. The i'
organ;sa nn-itse’f is vevy prac~1cally and flex1b1y adapted to t#is - o
en? "wphas;g is givern par thplarly t0 courses on gcology, reglonali

' and urbaﬂldgﬁelopment c

e and law. Dpact-dal work is sreéomxnant in the preparation of tfe

. thes;s : the subjecv of the thehis is a pzece of research proposed

Qnseréatlon, land use, resource economics

“as,

\
by the ,eutre with the agreonant‘o. a State agency and thus comes g
v : Antc-the programmes or public 1nferesk. } ‘4 .o
The programmes, of the Indiana and Florida Uhiversities hdve

an,

L sé;eral featube~ in commor : th r«gractlcal néture and the trend

towards the study off real cases. HowgVer, it ‘would appear that the

¢ rlo":.ga Uﬂ1ver51gy Centre is more careful to counterbclapce the de-

duefive method with the inductive method. . i "8

. - It is also lhs&f&Sx;Ng to note that the Florida University. Centre

- leaveer the ;lnal evaluation of the activity and the prdfe551ona1 eval-
saation of the partzcxbants to an extra-mural assessmenirconslat;ng -
of the appra1sa1 of a kerxod of practical work(performed in algavern-

.y %,

Lhe ,vocational ,emphasis is, very marked and would enable tth

men& agency. o
Y experiment to b® linked, on cartain po1nts? with the education of
. p“ofess;onals concerned with environmental problems.

e) The ‘1‘~h case study is an example that might be regarded
‘ds more exceptignal : it concerns the action taken in 1971.by the
Senate of the Italian Republic, through its President, Amintore

-

Fanfan%.'?his case study is concerned with decision-makers at the
head of a country's institutions and particularly difficult to in-
wolve in régular multidisciplinary seminars.’The confrontation of sclen-
+ . tists and experts with senators must be regarded as a unique-. .occur-
’ rence which has not heen repeated in subsequent years, even in Italy ;
it 15 guestionable whether the experiment succeeded in ach1ev1ng its
e objectives. The most interesting effect was the political impact it
" has on the press dnd, as a result, on public opinion in Italy The
few seminars 1nvolv1ng senators, scientists and teqhnolog1sts dlid,
hoaever open a new chafnel of communication &nd efforts should be
‘.made to develop it more effect1ve1y.
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4+ Apart ¥oom the case of the Senate of the 1ta11an Regubllc, we |

dight mentxon: much less well-known experlment wh;ch i}’belng car-
jéd out{xn the Chamber of ueput led in Ita Y - It'was dgetded not Yo
garisef the same sort of sem1nars as 1q he Sen te. It was con -

’ - sxmred ferabld to organise an informatjon efforty the- reSUits of which
Ape synﬂhQSLsed and dlstrlbuted spec1fhcally fét the ase of Deputies,
A,commx;tee of saven exper‘s has met seyeral t.mes to drﬁft the chdp-.

.. ters of .this_text, thh the aim of 11nk1ng them together so as to
- form afb—s;c framekork,of informat1on on environmerstal problems in
- Italy s ?b;s experiment 1n§1cates quite a sigpificant, p0551b1e course
¢ 3 of actifp, but it has the dlsadvantage of abandq ng more dynamlc and
" more h:ﬁan enuounq$r$ and dlnecg.debates. Aparts rom thlS, it does
-, leadg’tbymore extens-ve mformlt;\on ang greater? itenes{ in the donsig-
‘. of pro lome: R M H -f- R , v
comgaﬁlson of these five gase studles and:* the relevant experi-

ment@ leads us nm’tne conglus;on that they pepresent ‘quite dlffenent
approaches to the “froblem of quormlgg and tra;ﬂ;ng decislion-makers :
i i) the é&xperiment devoloped on the 1nst1gat1on of the League’

. . % WOmen Voters as of an emin®ntly pnhchcal nature focuss~
LI .P v° s?ecxflcally on the waten, and soil problems in a
PR par.lculgr r&gloh t }s hoped, here, to encourage multi-

2 . . . discipligar}%gonfron~@t{ons and workshops in order to pro-

.mote anh odrgdnic actiop of envirohmental development ;
on the othef hand; the exper{ment developed %y thé Pro Deo
Independent International Uﬁiversity of Socfsl Studies in

.
[ 3]
(o9
N

Rome is deszgned to 1mpart more general ;nforma*aon Nlth a
" view to overal‘ consideration of envkronmentgg problems -
N .oa synthes1s rather than ana1y51s of the prgglems. The fact
that this semihar lasts longer means that 9§ec1f1c aspects’
o @f particular importance may be approached ;
i1i) the two examples provided by ‘the Universities of Indlana
R and Flor1da revegl a2 more systematic involvement of’ the
i Unxversxty in the problems of the tra1§1ng of future.deci-
sion-makerb. In contrast to the Pro De

T

Univercity experi-
- ment these courses are more partxcularly a1med at students
and concentrate more Qn practical instruction ; LN

+iv) the actfon taken by tbe Senate of the Italian Republlc is
) an experiment in xnformatxoh dlrected at a level wh1ch 15
much more 1nacce531b1e to systenatxc information approaches H
. it shows that it is ﬁo:slble ‘to open channslas of' communl- .
. cation at the hlghest level of decis 1on-makers, either in N

the form oﬁ.semxngrq ‘or the well-organxced d1°tr1but1on of

. .
documents.
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’ fiq Comparlgon of these digf ent case studies enables us to put

fbrwdrd some-general consxd‘r thﬂS in the matt%r of inf?nngg'decxe
‘ wsion-makers. We can first o~ 11 poxnt cut thé common concegns of .~

_a'the five cases : Ty X ’ -

R {U 1)othe deslre to, worlk .én a multxdlsclpllnary level and thus °
:5?: /.' reveal* the danger rought aSbut by any form of compartmen-
?fi[ ; ‘ ° tadlsatlogg,ESpec 1 y among mlnlszrxes and high-ranklng

;{ « I officialg/ . pr e . . a

Q-~ * Yoii) éhe ovgaﬁ&satlon of 1nformat10n relatgd, as far as possible,

to facts cven if the start ng-point is theoretlcaz/and .

. fundamental (example of the; Pro Deo University) a pra

had -, 'approach based on real sxtuatxons is gradually achieved 4

iii) the tenden&y to give maxim _attentlon to human 1nterests
(econqmlc %oclologlcal, polltxcal) H . -

iv) 1n-depth preparatlon whlﬁﬂf ften (especlally‘lg the case of
the League of WUmén Moters means a long-term, highly complex ’

LY 1nvo1vement H thlS is the’ ost important condition for
. i success ; 5 ’ . :

ct1ca1

v) the tendency to follow Qg cohferences w1t¢,woékshops, ex-
. . changes of opinion, dlscu sions ; this is the beglhnxng of
contacts between dlffeﬁ%h_ competencles, whlch 1t is hoped
tO promote permanently. e tendency to set up germanent .

structures {committees, stxtutléns, l;nks between exis~-

ting institutions) after

emlnars often appears automati-

. ) .
N °

ca11y H

vi) the tendency to encourag " the ooncantratxon*of competencxes-

on pract1ca1 problems of 1ntegrated land use; I

these five studies.

.
L

However, thede }1ve cases_als suggest dlfferences of orienta--,

1
tion relatxng mainly to the section of the publxc concerned We can

identify fhree levels of\zractlcal sxgnlflcance : . | -

A\ i

i) students i.e, the fua,re decxsxondmakers ; the Universities
.. .

in the United States are esggclally

concerned here, as they operate degree courses for studehts

4 of Indiana and Flopi e
. planning a civil service career 3 . *
ii? in-service decision-makers : especially civil seryants,
public administrators, those in charge of energy productiv-
ity and primary ‘Pesources. The League of Women Votems ex-
periment is an original and‘effective response to this sort
‘-

. -
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of demand. Having abandonéd the global and fundamental per*
spective, it adopts an eminently practical apﬁroaqh encour-
ag;ng‘}lnPs between different 1nterest and responszblllty

rd
.
-

groupe with the aim of crea%zng the fundamental condltxons
.. . nécessary for any environmental plennlng based on ecologlcal
methods and pr1nc1ples B .
v i11) deczsxon-makers exercising the highest political authority.
.’ It has beeﬂ stressed that this is the leasﬂ\acce551b1e group
. The experlments in the Senaté of the Itallan Republlc and
the Chamber of Deputles enable sus, however, to envzsage some
posszbllxnles for the future, parnlcularly the organlsatlon 4
of more frequeng communication between scientists, env1ron-
mental specxalxs;s and the, hlghest author~rles of the btate.
‘All these expe"1ments alqo.reveal some unceF;61nty conce*ﬁﬁng‘
‘ . the best methods to—adopt ta obtain theé most satdsfactory results.‘I 4
We *suggest a choice between the followxng altennaglves H * *
ar Undergraduate or postgraauate courses leadzng to a pﬁﬁés&pxr
' al degree or a speczalxsed quélzflcatlon 3 this alternatlve
also wovers the ;ralnlﬂg of professzonals involved with the
envzronment The Posszbzllty might also be env1sagéﬁ of ectab- -
11:hxng a specxal;satlon in social techrology of the envi- '
* 7ronment. A dzplema in this speczal sub]ect might be conferred
on future deczslon-narers re:pons;bkd.for studyxng the problems
of the Anx“l?éid*iOﬁﬁhlpb batween the pv0¢esses ofproduc*uv-. ot
ity and tB% - conservation of envxrbnmental qualzty ’
.b) seminarz dedling thh reglonal cond1t10n< or certain problems ,
. N . of pa"txgular importance. These Semlna"s may be more success-
$: - ful Jnsofar as they dim at,encouraging llnis between groups , ’
of defecent skllls H however they provide a flexible . short—
.term means ‘of 1nform1ng dequxpn-makers who have little time
n ) to spare anq&rould refuse to becone involvad.dn, lengthy coms
m1tments. They also prbvlde an. e;cape ‘from fornal or toe theo-
retical atmosphere ;‘“j e : )

' ¢) the inclusion of eub]ects ‘relating to ecology or the phyo;cal "
biological, and human envzronment in exlstxng professxonal
courses especially in, Departments or Facﬁltxes of sociologi-
ca and economic studzes. We fetl wa must strongly urge that - R
this be introduced into the systematic training of future .

decisiongmakerg, in order to make them more aware of environ~
a

mental problems. . . Lot
These aspecty and requirements may be briefly summarised as ‘
‘follows : - . . . '
- the need for systematic and recognlred tvalnlng.of future L . %‘
. ' decision-makers &t university leVel HE *
< - ’ .
gj 121. . R
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local ?egu:r

p'oblens aimed at those currently responsxble for public
interests LY

. - the need for specific 1n‘ornatwn on partlcular
3}

- &
€
- sthe need for an increased awareness and deeper knowledge of .
- - ‘. .
basic environmental problems' in official circles (administra-

tive or governmerntal) where %deas on the subjdet are often

inaccurate or out.of faze. . L

‘T Jeal witA thase nEedS, appropriate methods and 1nstruments are

weauired, It ‘would be regre

ettable if the differeht aims were merged
with general purpose activities liable to give only illusions'or pre- ..
mprions <f "ecological" ¢ompetencen. Meaningful degrees indicating
tualiflication of decision-marers should be awaried *
reparatlion through undergraduate or pbstgraduate ot
* .
[ Votid Sl aii9 3tres, in this context, the importance of a
£ 3overnment Agoncy or in a private establish-
atles experience of the real problems of land use to be
Trhe experiment carried
thad

availatle

. .
gained, out at the University of Indiana de-"

farves gpecial mention in contexs, . '

-

information and
this aspect
satisfacyorily,

. The scarcity‘of documentation on the

aining of decision-vakers confirms our conviction

5]

(2 g |

that

of environmental =ducation is far from being solved

(X

n0ald ever £¢ 8 far as to say th the majbrity of countries are

rot aware of the problex. But in view of its great zmportance it is
atsolutely esse-tial to aseert the need to 1ncrease and broaden expe» .
FieTle, We muse advawcg Peyond the stage of occaszonal seminars and
ificant, permanent rethods Ssuited to the real needs
rert leVolc of decision-zakers and tb regzonal sxtuatzons,
erence qrcuz . always be made. A ueak poiat

in the .ra}n-

. etysizal, biélogﬁ:a: and
135

zay; atout region

i3, in fact, the lack of Ynowledge about the *
ruaman Jifferences’ existing in a country, that
al dxfferences in the ecological sense. }
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The five case-ftudies®used in the review presented in Chapter 5 cote

frop the following institutions : - .

* Environmental Educaticn for the Health Professions,
Ecole Natiohale de 1a Santé Publigue, Req’gg, France, -
by J.S. Cayla.

Ecosystem dynaﬁlcs, Eollege of Lngxneefzng, Michigan
tate University’'of East Lansing, United States, .
by H. ¥oenig and E.D. Goodman. ‘
.
r College of;)nvzronmentaz Des;gn, University of California
. - g at Berkeley, United -States,
. Yy W. Wheaton.. .

-

. Department of Fam =ily Medicige, Michigan State *
. Unxversztx of East lansing, Unztea States, v
' oy S.. Johnson.

. -

. The .nvxronmen-al Quality Managerent Programze,

e Division of Environmental Health Sciences, .
\S hool of °ubl1c Health, Cotuabxa University, Unlited States,

y G.H. Seu=1 . :

. Y. ~

In(‘he dz:cus;xow _these five programxes will be ﬁbowr respec -
t1ve1y as : * . . e
Renneos o v
Michigan Engineering -
- Zerkeley . ’
Michigan Medical

- Columbdia - ' .

*
~

. A -

-~ *,

t? Case studies published in . Environreatal Education at Post— -

Secopdary level (2), Tourses for Educators, Decision-Hakers and

. Mgnbcts of Professions concerned with the Envaronzent OECD/CERI,
1974 '
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COURSES FOR MEMBERS OF PROFESSIONS CONCERNED WITH THE ENVIRONMENT
. ) °

f ’ by ¢ .

-

PoOL Newlould, Schqﬁ! of Biolmgical and Environmental Studies;
' The hew University of Ulster, Unitedagingdom

INTRODUCTION

. .

Profess.orals in the context of this paper are such people as

rlanrers, architects, landscape architects, en91nee*s, lawyers and
doctors. In some countries such as Bratain they come under the aegls

grpfess.onal irstitute which approwes or directly awards their
galifacatlions, it:iues codes of practice and gerkerally oversees the .
~ L
. cordadt of g crofession. In more general terms they are people who '

(a) bear .nleperdent analyticdl and judgemental responsibilities and
(t) ;ossesz 3 gquaiif.catior, dsg@lly approved by some regulatory body |
or ®melogriczed educational :institution. A post-secendary education is
wiuwally Izpliedn The training of professionals is often long and ar-

/ Tdisus. The suabjec

)

ra*ter and skills :nyolved havertended to increase
so that the tra.ining prograrme,of professionals

rat*er tra: decreasse,
becores 1nerea ing y full. *
me

. \
=P ;ronneatal awareness has shown that pro

f:alt -anrot work in is olatzon and that their professional work

At re arne

4
4
o
'
\*

a5 troad ervironzental .z -11ca.zons. .ea“ work involves some knowl-
3g~ of the vocabulary and concepts of related specialists. There-

it scems Jde a;rab‘e that there should be some element of env;rOn-_
\ rental education®in the training of all professionals. The aim of '
this wouid de gart., %o convey a general environmdntal or1entat1on'but

W .
also rore especially tavallow professionals to assess the poss1b111-

ties of their OWh‘professions for reducing or mitigating man’s envi-
ronrmental inpacts. The present analyzis alas to examine how this night
‘te achieved, drawing on partioular exper.iences in this area.

At the start .t is worth thinXing how professional education may.
Qiffer from other forms of tertjary education. The syllabus is of
necessaty already verZNfull. %hc syllabus.and cxaminations are some-
tizes et by pcopie or inztitutions other than those responsible for

\

y .
B : 12u ' -
)
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teacﬂing them. Professional education and certification may carry
added responsibiliry in the sense that professional mistaxes result-
ing from - faulty education are likely to be expensive or fatal or
‘both. At least some of the teachers are likely 20 }e in professioral
praciice themselves, givirdg them greater contact with reality but
also perhaps less time for teaching and researgh than other acade- .

mics have,
. . , .
‘ 1 .  WHC DDES THE TDACHING 7
Qu;stions of the institutional basis anld of who doec the teach-
ing terdrto owerlap. Three rain situations can be d1stxngu1<hed. "o

Take as a hy;thggi:al exarple a Department of ®lanning in a un1ver—
sity, The planning students could get thein -nvzrongental education

by a}tending courses in other factulties of the university. Fany Are Ean T
ican universities allow rlenty of scope for students to take elective
courses from other faculties. So she student of planning could take e

2 unit of water respurce managerent and a unit of elementary.ecodogy.
Such units will be taught by experts from a strong dgpartment. They

will pgrobably not be purpose-designed for planning stulents and they

may not relate well to the nedds 'of these students. After they |

will be Spticnal. This :irategy, however, Joes replesent econorical —
* L]

use of staff time. ’ . .
s

ituation iz where the plé%ning department invites a
lecturer from the bidlogy department to come and give a course, or

* . . . .
some lectures, on ecology to' the planning students. Here the lectures

may well be cofpulsory, 2and will be purpose designed. But Zhe ecolo- .
gist giving then may regard thém.as a chore déworced froXhis main ° »
job , they hay be passed down tq the, junior rember of the Yiology.de- K
partment. Ingentive for providing them :;y be weak. '

t  The thifd situation’ys wherd the planning d}part:ent appoints .
an ecclogist to its staff, and ﬁe le;xures to the pianning students R

on the ecological aspects of planﬁing. He will core to anderstand

very well the needs of the planning studesits and ke will have incen- )

tives to 2o a good job, The opportunities for interdisciplinary teach-

ing, for developing dialo*ue Between planning and ecology will be

good. Eut an ecologist in this position zay feel'hiaeelf isolated .

. from a resecanrch dase aﬂd from o‘hcr ecologistsn. His pranotion oppor- -

tunities may be d;uxﬁxshed. lic can %ever becozme head of a planning

epartzent , he may not be ableeto do encugh e~ologxca1 rescarch® to ) i
move back to a bxolob; deparurent. And if he stays for more than‘ say,

« fen years, his 'colog} may become stale. This strategy requires a .

fairly_ large planning deparalent which can employ, 45 in the cxam
1 .

e
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an ecologist ard p*esumab y also a so-;ologzst, an economzst, a lawyer,
- etc. Some of the posts will be difficult to lel because they are

, , <nagTractive to the research-ogzentkd scieritist and there is the dan-
ger than only ‘& norn- re;earch-or-ented, second-rate, scient®st can be
redéruited. '

N
’ .

The five case stddies discussed iptroduce a range of possible
mechanisms. In general rost of the departments concerned appear to

-ircludet=most of the t;aching jhey need within the department, i.e.
'the third option’se: ous above. Tﬁis may be because the case studies
are “he hest of their sort. However, at Columbia for example, some
courses (e«.g. basic beob*a;hy) are taught outside the School of Pu-

N *lic Healtr (that isselsewhere in the University) and othets like air
pollu '1 T, adter rolluticn and solid'based managemént are taught by
tringing an outsider in, though it has proved very difficult to find
anyone “tc teach environzental economxcs. All five case studies men-

ion. the izportance of personsl conﬂx‘nent when récruiting staff.

Most aq:At that research ability is rateld and rewarded rore highly .

vhar tea'ﬁirg atility in making an appeintzent. This may not be 3ust

fas true ir medizad education. Such-excessive enphasis on research is
often resented by students. In the benerQI area of professional qgu-. °

. catior there i3 a three-way puil, not just research and teaching but -

also consultancy or other professi9nal activity. Soze faculty menmbers /

may find they -have little time left for their teaching. Several insti-
utiens empicy  professionals from outside the university to help

teach the course and find this beneficial, but sc‘etlnes quite diffi-

cultrto ﬁg-ordinate. At Berleley about seventy-five full-.xne fff“1ty

menbers are sapported by fifteen full-time equivalents of part-tine
teaching,. meaning thirty to foriy part-time ;ppoint:ents and they

judge this ratio about right. "ﬁéy try to involve O some of

’ the o2 her zns;‘tugzons, &0 course develop:cnt but hre hot alw ys suc- «
Secs.u"zn this. No-one finds it necessary for a wtaff
t> have the professziong} Qual¢A‘cat10h they™are teachang r ythought

sote of then should have iz, 0n1y°uxchzgan ¥edical neh ions direct
evaluation by the students and then it is only-of prcgramne content
rather than of lecturing skill.

N
«  INSTITUTIONAL ORGA§ISATION

e diversity of .nstitutional organisation makes 'gencralization
. difficalt. Furtherzcre' few people have much effective choice about .
Lo institutional organisation. People seeking to achieve curriculun ine
novation are usually saddled with their own particular institutional.
constraimts. Also the institutional bases for professional training
are in most cases already woll~defined and not amenable to much alter-
d3tion. General points coning fut of theZe case studies are : -

O ) ' 126
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i) everyone is or feels himself 1o be short of woney ;
-

ii) varying degrees of democracy exidt. Some Deans 5till exert
4
. 7 _considerable influence which Puls a large chance element

into curriculum innovation. The enthusiastic ang energetic
L

) innovator can achieve a lot in =ost institutions 5
iii) while several departrents have £ood links with agencies
) outside the Yniversity and 8¢t outside -help in teacﬂing

*Heir prograrmmes, in general the coutside links other than

. professional institueres, have little formal fole in curric-
o F . ulum design , ¢ :

) iv) levels of co-oferation between deﬁar&:ents vary but. are :
\generally gcod where there iz sound’ acadergc logic
" rehind the co-operation sought ; ,. . ° v
V) arrangements far counselling of sfudents vary.. Anyway it
is difficult to deternine the succed of different,
ar?angoments. ‘: .,
. . ° N
4

COURSE CoNTEwT % . .

te

) .
Again, the subject a;eas gnd professional quali%icasiQns of the_
case studies e o diverse it it rnot easy to gencralize, The selec-
tion of the case ctudies is based on their environsental content .
being rore extensive than would gormall§ be the ca§elin professional_.
Iraining, ise. they represent the best'of':htir yﬁnd. The whole edu- )
<ational progess has a high inertia and is sloy/to dhange. Profes-
sional ¢duca*ion, overseen by the usy top rgﬂ’in the profession
concerned, is wvery slow to chaonge. jI"he prod¥er is that the curriculug
it usually over-full -and i:-is difficuls 2o throw out enough of the )
existing content to rake room for' new raterial. Ho&eger, soce pnofes-
sions and sore institutions =apage to-'do this which should be ad
encourage?ent o the young reforze;s who @an be foynd in rnost profes-
cions, ' . . =
\ It seers clefr that thers are at least four necessary componengs :
a) Sore Fultidisciplinary orientation which is the essence of
an environrental }erspcctive. This orientation is'necessary
to ensure an,adcquéte scope of subject concern and the abili--
ty to corcunicate with other professionals :

b) For professionals with 4 responsability signi£iCantly.invo}~
ving the eavironment, the cducational process should also
incliude extensive, in-depth‘training in a subject or skill..a
related to the control of environrental problers .; . ’
€) If the professional is to be given responsabilities for co-

ordinating, ranaging or sfnthcsising tke efforts of other

127 :
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professionals in <he environcental field, 3 third educafﬁonal
component consisting o; broad but rzgorous-traxnxng with
environzental systems is required ;

4) Systenms analysls and synthesis. Most professionals will have
to deal wit very different types
of systecs. These are social and huzan systexs (especially
since profe

h information relating to four
ss¢ionals must always seek to involve the public in
their activities), ecoldglcal systems, canagerent and infor-
. L]
Tation systerms {especially as professional judgerent rust
elave ¢ ?‘F dezlsion-making process) and technological sys-

Tene, ¢
.

6]

:7 the zmedical trairirg at Fennes, the extr9 caterial is on epi-
™ding

) a of the piysical envirorrment and on
=ays of influencing It and It does take a substantial proportion

&t Pro>ny) of tne <raining tizme: The Michigan Medical case
“tulytls tonzerned especially with,farily vlanning and yopala~1on 1i-
miT . W-ile tre progracce gees thoroyghly into demographic aspects

”~
Péralatiza growth it 206¢s not appear o0 explore the broader aspects
to population growth. The

;r:'ra:.e, that of Voluab s containsg guch ma~er1a1 con=
oot

of ervironzdrt anid resparees as related
srard :».;*a‘
cnvibonmental quality control. The ccntent taught here
inty thedretical and practical aspects of pollution,

there is certalnly a broad environmen-
the ar;hx;e ture, plannang and landscape .
are all at ‘be graduate level following on a

4
Serreley
iype of undergraduate prograr=e which allows, but does
07 wni.e, some knv.ra mental training., Within ea;h major theme there
isa~ion and a {air degree of choice. Within
Cosipn

of s;ecia’
.

snrental There {s deliberately no N
al ecology which is taugh. in another college. It
the professions is already interdisciplinary in

of teachability and that therefore it is pve-

R
? W
t
5

ficture ceens to be that of a large institution with
£0od range of environrantal optionc and little tompulsion. One pro-
bizm which way arise fron a high degree of student choice is the

ard khe *fcar that it is the nore

of %nvironncntal breédth, who are

bnhrral con:erva‘ s of ztudents
*lznrerfd sfudents, most in need
leass livel; to avajl themselyas
alzo at Berkeley to be an element of constructive discussion, dzs-
itutes.

At Machigan £n51neerzr.g the aspect of course content relevant
%o this disciseion is the unit gk ccosysten analysis,...Students in

.
Biology and E-gineering work together in small teams to develop eco=-
: .

ITreerant and corpro=ise botween the profescional ins

a9

larger environzental bias within the established
s .

of the breadth available. There seens *

v




. —_— — ™ .

logxcal codels 1n fields of their own cho1ce, having first been given
- °uff1c1ent backgrOund in systems concepts (for the biologists)and )
. biological ahd ecological concepts (for”}he engineers). The unit
seers popular arong students and faculties. The models are cons-
tructed in TORTRAN because the engineers are already familiar with
this and the biologists have learnt %o use iT ir their prelirminady
srse. This seems t0 be a fairly small and sirple innovation inser-
+¢d into an existing prdgracme and to be very effective.
"of these five-§i§:itu:ions Colusbia is less afflicts
€3 than others by professional consiraints and can thereforfe produce

In su==ary, of

a broad well-integrated environsental progracme. Michigan Medical .

by .
itution, offers the siu-

does not achieve ver;,fuch broad enviror:ental input. Berkeley,
the size, breadth and excellence of the inst
. dents a good croice of environrmental subject matter. Rennes has in-
jected a sqpfi51ng arount of environrental material into the medical
professicns and Michigan Engineering has produced a rather small but
seemangly very effective unit of ecology for, engineers. Apart from
these oxanp*eq of initial training it is clear that there is a nas-
needed and a nurmber of University extracural

I
to operate irt this field. Possidle areas®

- S1ve Tetrainlng progra=se

departments are beginning
'for’fuqther discussion include how to outwit, infiltrate or overthrow
thesg are both constrictive and conser-

professional-constraints where
*, o. - -
environrental breadth without diluting

to0 achieve sope
h

vatave and how

professional 4 the Jack-of-all-trades-and-rmaster-of-one).

TEACHINS METHODS, MEDIA AND MATERIALS .

It 15 only netessary 0 lcdk for ways in which the environqutal
4a5pects

versaty

of professional educagion differ from the generality of'unij
seminars.and laboratcry clasces are ge-
the uSe of tape, CCTV, f£illm, etc. Student pro-
zonitored by various sorts of ,, &ssays, etc. Other as-

such as the uyce of Self-

educat.ion. woltures,

neral ; slides,
gree

peass
study
copied scientific papers .etc.,are less universal but they 4re not a

80 18

P
of
units, student access 0 computers, the extensive use of phoio-

tests

teadhing methods and materials,

special feature of professional training. .

¢ The breadth of subject matter in professional educa ion creats es
prodvlrems of .ntegration and znterd1sc1plinar1ty. Lntebratxonxs a:uav—
el

partly *®royps discussion
partly by the student haimzelf

between the various lecturers imvolved,
especially if he is 3 .graduate or final

year undergraduate and partly through the case-study, problem-solving
approach. Thas latter is probably the most important and distinctive .
feature of environmental profeszsional education. The case or probdlenm
s2udied na; bd\1hégxnary (as somptimes in the games approach) but is
rore often real. It may be an ajglysis of past events, sozmetimes
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~ so"eshxng drawn from the professiopal exper‘enCe of one gf ‘the 1ec~
Tdrers. But alte:natxvely it may concern some current live 1ssue in
the local coxm unzty in which case the ctudent Solution, if well super-
vised, may itself.be of value to the COumunz‘y or fay form the basis
for a mbre extended research prbject. A project in which the students
play a real and important~spole gives géeat encouragesent to them, . :
zaking thez active partn;::\;n their university and breaking down the
teacher/taught barrier,

There seers little 3ouyt in general that récusxng down on real-

4 life p}oﬁlezs as teaching material 35 beneficial in provxdxng notiva-
tion for students, cazzun%ty inolve.ent for the university and the -
opportuniity to integrave ;n*e*disciplinary approaches and fo“ the
5tuderts 10 learn about teazworx. There, is a danger in narroazng down
on o0 cpecific g protlex.and it is important that it be set ina .-
bro;dzr, ofver. global, corntex:. Often too all the students are train-
irg for the sace profession, 80 the full breadth of team work is not
realised. It 35 not so easy to set up at student and faculty level
a3 planning tean involving planners. ar chitects, engineers, sociolo-
gists, cconomists, e.ologzs.s, etc. The problem based approach allows'
the university to br nb local canagers, politicians and civil servants
into the discuss?on. Several of the case-studies mention the systEms
approach (see also pagg_128) and the use of computer simulations.
Michigan Engineering suggests that the ideal group night incluqe four
students and two faculty and might meet once.a week, S —

-

Since rmost proféssional training already involves ;eal world

projedt work of some sort, the izportant thing is to ensure that the®
Project work carried out does deal adequately with broad environmen-
tal aspects. Thi> is generally so in the case-studies under review

but is not necessurily true of most ‘professional training,

. THE RESEARCH BAS '
N - ]
All university lecturers, traditionally and scmetimes contrac-
tually, engage in research, often individually or with a small team .

.« ©of graduates and often in a specialised field, PublicationS_ensue and

v

are vegarded 3z an (even the) important sriterion for promotion.

. It is difficult to envisage a successful programme of environ~-

mental education at Gniversity level with fio research base. That is

not “to say tfat all lecturens Tust research any nore than all resear-

chers wust lecture. The special features of the envzronmentall;rofes-

sional subjéct area are the ®eed for teamwork and the relavzonsth ‘

between research and conqultancy. .
Environmental problenms ranify extensively and many of f%en re-

quire a pluridisciplinary, perhaps an interdjsciplinary, team to L
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tacklg them, Difficulties in achieving tgig ;rise from individudl at-
. titudes (attempts to protect and reinforce onas own disciplines,
lack of interdiéciplinary training among lecturing staff), institu- v
tional organisation (acadenical&§‘and ph§sically separated depart-
ments) and the blinkered attitude of some funding organisations. The -
scient.ific general gap ensures that thére are RrRo senior environméntal
scientists as such. Gradually the ney generation of interdisciplinary
env.ronmenmal sc’lentists god environmentally oriented professionals
1 w1ll replace the exfsting lecturing staff and the existing research
’ grant comsuttees and two of the constraints will be lifted. Institu-
tional organisation 1s difficult but not impossible to reform in exist-
ing institutions. More pgrogress can be pade in newer institutions.
in Michigan Engineering a number of th¢ greup projects have
develbped 1'n doctopal thesis‘topicg‘or fu&ly'fledseq research efforts, .
supported by the National Science Foundation. At Columbia there are
two hlghly specific research laboratories mentiocned in the case study,
the Trace Yetalse Regearch Latoratory and thé Community Noise Research =~ -
Labératory, and certalnly research with such clearly defined aims is
easier to organlse, staff and support. The xéterdepeﬁdence of regearch :
and teachzng need not be very high in such a case. The prbblem s to
create the bigader pluri-disciplinary research programmes that envi-
rangntal sciences would seem to requlre. . =
‘0n the second point, research and consultancy, it _is clear that
there 1s a cqmplete gradation Yrom pure research through applied re-
search 4o consultancy. frecise definitions are difficult but most ’
people recognise the extreme situations. There is a time difference
also 1n the sense that. 2 good deal of research is based on anticipa-
.+ t1ng the consultancy problems of vhe future and daying the scientific
basis for their solution. An 1nd1v1dual lectuarer, allocating his time
between re\ear;h and con:ultancy, may be pulled both ways. Research
. ray lead to publicatiom find thus promotion whereas consultancy may

lead to extra noney nﬁc.‘fenior staff, with no further need forpro- ' :
. rmotion, may take on_too fuch consultancy to the detfirent of their

university teaching and adninistration duties, and this is a particu- *

lar hazard among professibnals., However, consultanty, as suggested *
above, can provide-matérxal for goup projects. It is common in the
U.S. system for students to be working part-time as research. assists
ants to earn nmoney to pursue their course of studies so that they
gain gesearch orientation ind;rectly in this way . The feedback fron
either research or consultancy into zeaching is d1ff1cu1t to deter-
nuw‘lntertaip the importance of research for te?chlng certainly has
sacred coOw status but in the U.S. it seams to be recognised, more
realetxc@lly, J&hat some faculty members do mainly research and Some
dq/mai?ly'teaching. . <

v .
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The Rothschild Rﬁport in Britain has recommended that scientific
rgsearch should be organ1sed to a much greater extent on the customer-
contractor basis. Consultancy, of course, is so okgarrised anyuay but
it may artract fundlng which can be used to help research or teacb1ng
(e.g.. in Britain & efternaliy funded research fellow is usually per-
‘mitted or encouraged to do up to six hours a veek of. teachlng)

. 8 A < N ~
. CONTINUING 5§2 RECURRENT EDUCATION

Increasingly prafeésiéndls require some element of continuing
education to keep up to date with changing téchnélogy and changing
social and environmental conditions. It is clear that this continuing
educat;ﬁn shouldi contain a good element of the ney envxronmentalamue—
aess 3.l browle apd, Tqually teachers or lec2urers 1n enV1ronmenta1
topics «ill need refresher courses from time to ‘ime.

, » . . ,\.r

]
.

CONCLUSIONS » N

The group discussion on thls top1c ~s reportéd-elsewhere in this
volume (p.37 ), However, thil findy secnon seek.s ‘to .relate these
group Macssions - to the case studies and the presqnt an&lys1s by iden-
tifying areas of general agreement and areas requzr;ng nore d1scuss1on.

Theres was general agreement that profesS1onaIs* because of theirn
advisory and’executive reaponsxb111t1es, are a pavt1cular1y 1mportant
target for environmental education. This education‘might occur at a.

number of levels ; all professionals would require .some general envi-
ronzen*al orientation and knowledge of environmental problems. Thosk
whose activities had direct relevance for the environment (which is
tTue of most professionals) should have a relatively deep understard- |

¢+ irvof vt  environmental impact of their own profession and how their

professional expertisec can be 3zed to ninimise undesirable effects.
Finai®y .ome professionals woJla be very directly involved in env1-
ronmental control and might be termed Environmental Engineers ; they-
would obviously need a fuller understand1ng of the env1ronnenta1 sys-
tens théy were desijing with.

There was also general agreement that the.most effective method
of imparting trul; 1nterd1sc1plinary environmental education was by

the problen Or1ented real-life case study referred to above. More

inforration is needed about® 1mp1ementat1on, examples of sucessful and
‘unsuccessful case studies, ete.

Recurrent cducation was one theme of discussion during }he
Conference (1). Its vital' importance was recognised partly because

grofecszonalq already in practice need to catch up on their
1) See." Récurrent Education in Environmental Science and Management™
by J. Bossanyi (CERI/HE/CP/74.10).See Annex 2.
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environmental’education BBt also because initial education and expe-

rience on the job will never again be enough to last a professional

through his career. Again the concept is relatively new and much

more information is needed on techuiques. *
There was less consensus'abouz the optiﬁél maX¥e-up of the teach-
ing team. Its members can include ; ’ ’ .

a) full-time academics, with or without a professional qualifi-
cation, often carrying out applied research or consultancy ;
b) part time academics, perhaps carrying out a large consultancy
. work 3 1 .
c) full-time active profgssioipls, either discussing their work
on the ground or cominv into the ¥niversity to give an occa-

sional lecture or sem;nar. -’

An active team leader is needed to, préﬁare a coherent inter-
disciplinary programme, to ;o—ordlnate everyone involved ir the teach-
ing, to encourage consxstent terminology and units. The commitment

« of time, effort and administrative back-ap needed for this co-ordina-
tlon rmust not be overlooked. - v > .
Flnally, international co-operatlon was generally commended but
it proved more dlfflcul' to define what formns it should take. Inter-
-national organisations Muth clear environmental respons;bxlltxes
- (e.g. TAO, WHO, WMO, UNESCO, UNEP, SCOPE) are already,achjeving it,
The present conference was,the result of an initiative by another
internationdl brgan;satxvn (OECE) with hroader respon§*b¢1;z‘es, in-
ciuding educational qnd env;ronmental ones. Sharing of ideas and
’ 1nformat10n, interchange of personnel and the organlsatlon of confer-
ences and training courses are Usually wholly beneficjal providing’

the time and money commitment is not excessive,
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’ i ~  Chapter 1 ’ PR
s PRINCIPLES FUNDAMENTAL TO THi INSTITUTION OF ENVIRONMENTAL
RESEARCH AND PROPOSALS FOR ITSvORERNI§ATION

L] by ‘ Qr A
) V. Labeyrie, Directdr of the Centre d'Etudes Supérieures-
iy de 1'Aménagement, University of Tours, France ’ h
R P
1 ) . Tlﬂ . J

1. £colog§ is the study of the economics of nature (Haeckel).

The ecologlcal approach calls for the'study of ecosystems,'l .e. spa-

(tial entities, as functional systems.
4

Cohesion in each ecosystem is provided by the’staBility “of its ‘intern-’
. . <

al bonds. . . ot ’ -’

] N R

Each°spat1al entity comprlses the four compantments of the gcosphere
lithosphe hydrosphere atnosﬂhere and bmosphere
b N '

Exchenges of energy and materlal take place at thé lnterfaces of the
four compartments in accordance. wlth their physical characterxstlos

- -~
Every ecosystem is an open system, exchanglng material and energy
with neighbouring ecosystems, particularly through the most mobile

compartments.

- : . ?
The ecosphere itself is an opéh energy system.’
2 The circulation of energy and material wlthln an ecosystem calls
for the study of relatlonshlps between compartments at the;r inter-
faces.

No ecological study can be limited to one particular compartment of
an ecosystem or of the ecosphere. Any‘ecolog:.cal study extends beyond

research into processes SPelelC to some givén compartment .
A

Ecology can be considered no more a branch of blology than of geology.
The* technlques of ecology are adopted “from its disciplines that have
for long been dealing with proeesses in each compartment , suitable
mg}hods Iust be worked gut for studylng exchanges at the interfaces.

Any ecological study must therefore be multxdxsc;pllnary

In -ecQlogical laboratories, research workeps with different back-
grounds cooperate on someg problem relatlng to the operatlon of a.
giyen ecosystem . . i .
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N . .
3. The input of energy 1nto the ocosphere varies perzodzcally as dete.
nzned by the ‘earth's motzon. -

The apount of energy received varies in time and spa’ce according to
the geographzcal sitvation.of thedecosystems N

At the same latitude, 1dcal differences in climate occur, dependzng
. on'the physical characteristics of the varzous compariments and the
heterogenezty of the earth's surface.

The chenmical energy converted from light in the photosvmthesis process

- is stored, thus resulting in continuous activity of the bi osphere. 4

An ecosystem §¢eaches energy balance when 211 the accurulated chenicala
energy is utilised by the action of living organxsn§~ The processes- °*
of respz“a io~.angd photosyathesis in the ecosysten are then 1n,equ111-

brium and the 02 and CO balances are ze“o

In an ecosysten uzth an energy imbalance, particularly when not all
the ecological slots are filled, respiration may be less than pﬁoto-
~ synthesis ; this leads to an accumulatron of organzc natter.

The actzvzty of lxvzng orgahzsms st match the perzqdzc;ty of ener-
gy. Since energy depends on latztude, any change in latitude produces
. a mismat ch and }ead; to. selec.zon.

The interac.zons between the earth's oorphology and the physzcal(‘;a-
rac;erzs.xcs of compartments produce deviations from the theoretzcal
values o‘«many periodic physical ‘paraceteps, - -

K © The lithosphere's own actzvzty, variations in the energy inflow, in-
teractions between these factors and the circulation of material in .
Ng different compartmen S gan lead to disastrous events which are
- ftomple ely aperiodic. Any néw élezent introduced into an ecosysten
’ an nct as'a calamitous factor,

™ Posszbzlztzes of selection are lzmzted by any departure fron theore-
tical periodic values. Survival is made posszble only by the variety .
. of individual responses and the diversity of possidle respoﬂses within
populations of each type of organisn,

Selection in a given ecosysten is both coptrolled and variadle,

The larger a population and the richer .its genetic nake-up the greater
thre possibilities fbr phenotype divetsification and the hzghcr the

probabzﬁzty of survzval A

No selectzon process can be oriented by phenomena of a calamxtous
nature whick upset the population of organzsms and dxsrupt the quali-
tative and quantxtatzve evolution of the populations, *

. All ecosystens are evolutzve, and none are stationary. Every ecosystenm
' is the product of on-going eVolution. :

. . 138 .
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It is inmpossible to preserve nature unchanged, and the objective of
, A
nature protection cannot be to maintain’a status quo.

Human activities should be prganised in such a way that evolution can
continue without any loss by e-osyst‘f;of bxolog;cal capital and of
genetic capital by populations.

The stady of the evolution of the populations in each ecosystem calls
for determination of their biological ‘and genetic capital. .

.

Any simplification of an ecosystem implies that both these forus of ’
capital be depletel.

It is essential to maintain reserves of biological and genét*c capital.
This can be done only in ecologlcal conditions co'respsnd-ng to each
type of ecosysten, .

40nly by sirmulating the operation of ecosystems can the evolution of
.

these capitals be studied experimentally, .

[
N
y, Sigce the ecosphere and ecosystenms are.open energy systems, the
periodic introduction of energy prevents entropy agd allow$ the &ys-
t€ns to operate permanently. . - '

The energy balance of cach of these systexzs depends on the Jratio
betweer. the usable incident entrgy and the degraded energy released

Any alteration in ‘hxs ratio chanbec energy b ance.

The release of po;entxal eact gy contrzbu~es to Yais change.

The continucus nature of huaan activities reguires that the energy
:alaﬁde of the ecosphere be respected. The tapping and use of frge
energy =ake such continuous ‘activity possible without reducing the
anount of usable energy. :

- . . ~
The human econoly ghould de redirected towards the use of sources of
= x *
free energy in the ecospitere rather than sources of potential enkrgy.
.

Research shoulld deal with nmethods of using the different foros of

free energy.
’

All parts of the world possess sources of free energy in one form or
. -

another. Developrent of the different usable sourcez is one prerequi~

site for balanced developzent in the different countries and their

econonic salvation. .
i

s, ’he oraanxc molecules of QDSeAI fuels originste from a process of
s;ntheﬁxs durxng which .hero was an input of energy ; they arte the
raw materials vhich enable more complex synthes;s to teke place.

»

Materials circulate between the cobpartments of each ecosysten and .
between ecosystéms. although Jisplaced, the materials are npt con-

. fuped. Materials arve xnoxhau:txble, only organic matter can be dé-

!

sraded and cust be rwnﬁwed..
. . N . s
L)
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Apart from urarnéunm and thorium, raw materials are not exhausted. Dis-
placezent takes place, from ecosystem to ecosystem, whether or not a

change of compartment occurs, Urban development increases the dis-
placerent.

wWnen the humar econoxy i based on the production of goods enabling
ka;;tal to be invested ®h mecans of production, then the industrial
=aterials circuit is broken. .
1)

After processing and use, raw naterials are converted into wastes.

“he Iindustrial process transfers matten from the raw materials compart-
.

zent to the wasies compartment. ' e

E , -

is one-way traffic, :y breaking 1be circuit in which naterxa}; are

4

circulated contradicts the pertanent nature of econom;c activity. .
Fercanence means reinserting gobds into the production process after
“hey have bgen used. It is independent of growth rate. Zero growth is
¥ false ecological problexn, . !

The one-way trafflc situation ictmade worse by the technical obso-

lescence of goods and production facilities. It is ar‘zfxczally ag-
gravated ¥y the obsanscence deliberately buill into* goods whzch is
linkc® to the redaction, in the production process, of the relatxye
magnitude of variable capital generating capital gains.

T

If artificlal obsolegcence iz eliminated, human labOur can be f{reed
for other purposes and the energy used to provide society with a
’ .

givén service can be reduded, - - . % - - s

Fecycling goods Iinte the production process_aftef'use calls for re-
3istrikution of the manpower now concentrated upstrean of the goods ™

This requires that the means of production and the goods be so_de- .
signed that they car b® re-introduced after use 1nto the production

p by A -
process. - v

The tra.ining of engineers chould be revised in the light ¥f this dou-
tle regyirement, i.e. later recy&ling and longer useful life, without

reduciﬁg the service given by plant and products.. ' .

“he econonle otsta~1es standing ir the way-of these ecological
vent< 5h0u1d te rexoved.. Any, econonic system will henceforth be
assessed in terms of its capacity to achieve these objectives.

3

€. Mar has gradually colonised all ecosystems. No natural ecosystén,
is safe from man's intrusion. ASs a result of the introduction of DDT
ard radicactive strontium into the ajmosphere compartrment, all eco-

systems are contarinated. ’

L% . R »
‘The scientif;c and technological revolution has increased man's
. . . : Ky
capacity for intervention and has shown how inadequate %15 methods

189 -
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- The consequences of human activity are spread through time and space.
Any’action in terms of,sectoral and short-terr objectives conflicts

with the economics of nature. ’ .

The sectoral and short-term pattern of economic activities stems fron
the production ratios which were developed during the xndustriQi revo-
lution. As a result, men have been trained according o a ,sectoral
bias in order that industrial processes night be controlled, with no
regard'fqr their ecdlogical background. 4

s . .
N
An essential part of any solution to the environsental crisif is to e

rencunce an economic system ultirately designed for sectoral,. short-
terz profits. 4 change In growth rate cannot obviate this necessity.

If <the crisis is to e resslvedy there is mo al*ernative dut to reforn
. . . . . . . ’
trainirg systeme designed with these objeatives in rind. b

Researchyshould e intensified in order that the ecological conse-
» .

quences of productlor jrocesses .can be ascertaired ard the centent

and forrm of university courses so designed that men can be tqéined-

To grfasp thi':izgre and extent of these problers.’ .

. - )
X 7. Each popuiation is"a link in the chain of energy and caterials

flowing in an ecosystem. There is no such thing as an’isolated popu-
lation. N} ’

.

.

The dynazics of a pdpalation depends on the dynanics of the system.

The interactions between trophic chains tend to_damp fluctuations in

populations. ) -
L)

The more co:plfx an ecosystem, thé rore varied the slots and the

more limited any gquantitative changes in population.

The more simplified an ecozystes,, the rarer the stabilising factoers
and the greater explosions or regressions of éopulatxons Yecoze. In
simplifying ccosypdtens by restricting them to those speCies that are
useful to him, man satstantially increases their fragility. He oust
act deliberately in order to maintain the level of useful populations.

. .
This law of ecosystems applies to human activities. The more varied,
the industrial ocompléx of a country or region, the less seqsizive it

is to market fluc{uatiohs_or to technologicdl upheavals,

’
[y

- 8. In the course of tire, man has transforced the vast majority of
ecosyztems. Felationships between man and nature have taken on various

aspects acgording to how the different caltures of mankind have evol-
.

ved, . -

It P2 impossible to alter man's intervention in these -different eco-

systems withdut taking historical patterns into account. '
L .
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Any change .n the human economy must be made in the light of require-
ments of the ratural econory ard of the relationships between ogn
' and nature which exist in e given ecosysten. .

-

. .

N Maragers of the human economy should be taught the natural las govern-
irs <re operation of ecosystezs and trained in the human sciences
which Jdeternline tyces of relationships between zen ag well as between
zan and nature. : M, \ .

irese relationships are evolutive in character. By studying the evo-

lut.on of the .rteractions between society, science and nature, the

PosSSL

eczromics of nature. Any change introduced means inserting
y into the natural ecoromy. The system of training

leal with econonmic activities while neglecting natural

=conomics should b replaced.

3. The division of human labour has led to the formation of towns,’

and thad ha: teer zade poss.ble by developing means of communication,'’
. L) > .

‘
rowing urtanisatidn geopardizes the circulation of materials by de-

0

sriving certain ecosystens of essential elements and by stifling
others by Teans of these same elecents, -

As rezuly of the deVelopment of zeans of comzunication, the appear-
- i 3 - 3 3 3 I3
. o ¥ less ponderous materials, the diversification of energy

=3
sources and the reduced dependenceron conventional energy sources
.. no, . . .
d traditlonal caterials, a balanced redastribution of human agtiv-,
can

12

€

iy

heaw Tears of commun.cat.ion can contrib{ge to limiting man's movements.

4

Mae cak beg.n distributing his activities in the light of ecological
. N :
constraints and his geed for fulfillrent.

. [}

Toht planning and Jevelopmest activaities should be regarded no longer .
in ternms of a narrow, outmoded ecoromic rationale but in_the light
of ecoldgical constraints and man's needs.

1.. The speedier growth of knowledge and technologj means that struc-

tures will have to be more adaptable. >
£

All developrent activities must be planned so as to less jedpardise
the fature. They =ust be functional but capable of alteration.

All clivil erginesr.ng works should be designed in the light ofStheir
speedier techrnological obsolescence, so ag to less éeopardise any

later alterations and re-use. °
". It .s therefore necessary that the whele strategy of civil engineering
. be revised. . ‘
160
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Legal and administrative structures reflect a giwven stage 'in the evo-
,
lution of society. The ‘greater speed of scientific and technological
revolution is changing Yiving conditions. -

As knowledge and technology expand, and’as the technical and practi- +
cal fevolution proceeds, legal and administrative tructures rapidly
izpose constraints and hinder the developzent of society.

In their preseni, precise'state, they must increasingly often be . "
changed. At the sace tirme, the norams governing relationships between

pan §nd partude rapidly beccme outdated.. . -

If legislation is not continually to ,fall behind events, detailed

legal and adriristrative relationships cannot be established. Legis-

lat.ior should increasinglg becozme a fnarework for general pranciples

so that flexible applicatio¥ can take place as.society develops. ,
. ' - ]
11. The expansion of krowledge pusheg back the boundaries of under—

standing in increasingly varied fields and leads <o the interdependence
of areas of knowledges

Research cannot be’chanrnelled solely into sectors whé}e sore technolo- *
gical advantage can be foreseen. The in:rea%ed interdependence of
disciplines instead requires that knowledge as a whole be developed,
since some neglected sector increasingly threatens to jeopardise the

whole. \
A

All human actiyitiesfﬁust fit inwe open.;ystéis ranging from the .. . . ]
ecosphere to individual organisms themselves. It is no longer pdssible.

to disregard the position of any of these systems, whether for pur- ‘e
poses of study or actién. The study ofzcomplex systenms is becoming a < .

decisive factor.

The aiz of training should be to produce specialists capadle of study - .
iny one particular aspect in depth as well as generalists capable of

studying the operatidn of a particular gystem.
‘e y . o
Any specialists perceived as a generalist dy someone studying a more .

lirited process, and any generalist is perceived as a specialist by,
sozeone studying a systen of a Aigher order.

- -

Techndlogies are bgcoming obsolete at an increasing rate. It is im-
possible to teach ®echnigques that will endure throughout professaional

life. .
It iz “tecoming essentiql to learn how to learn. Education can no .
longer be limited to ggf pre-professional phase of life.  ° -,

4

The objective of trainif® should be to acguire, an understanding of
principles and methods rather than to learn specific techniques

which ire immediately out of Jate, Montaigne's goal of "a well-trained
brain rather ¢han a well-filled drain” iz more than ever desirable,

- ® qu1 . .
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Young peopic are Tireas.igl, Ionversant w.th phenomena which previous
tions Ar€w nothung atout. The hierarchy of age no longer corres-

s .
pords to tre hierarchy of srowledge. Personal expirience acquirtd with

age > ng longer the prize source of understanding. Imparted social
&

awadreness 1s becoming increasingly portant. .

the 3liest gercratl.ons §2D o 1onger he€p up with social change ; they
. are left tenind Sw.ng tc circumstunces they are unable torunderstand.

»

1 as ar economiC necessity to enable man to
readiss® 3 lirfarstances by comtinuously updating his knowledge.

£ 41t 5hould be so organised that he can.spend
:
* an irereasing proportion ©f time adding to his knowledge. .

pheavals which are transforming entire sectors of
£

'Y .
2l otcupat:ional changes, which are fea-
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2ion of all current reze-arch should be revised so shat the problems .
2f the chang.ng ecosphere ard san-rade ecosystems c¢an be dealt with,

- -

Xo exhaustive list of the sectors affected cah be drawn up. Every.one
should be feviewed, with ‘due regard for their various conoponents,
which =ust all be xnown 1f soze given system 1s to be understood.

Stressing the need to develop research with tie environment in mind
‘e - z N . 3

in no way =eans that & aew discipline must be set up. What is needed
- . . . 4 N -

is to re-examine strategies which have been'adopted for exbanding

knowledge 2nd proroting human action.
The accumulatsd lag {n kfowledge regarding the growth of complex

. s .
systems, partacaularly the ecosphere and natural man~made ecosystems
calls for a strengthening of man's research potential; not a pausé

in such efforts.
€

Since ccological protlems are linned.to natural cons}iaints_dependent
on the operation of ecosystems, fResearch should deal with systems

. &
regerdless of national boundaries. Scientific cooperation is a sine .

qua non. . & * N

As the strategy for act.on in man-made ecosystenms Tust take history 4
' into consideration, it should be based on resedrch into both the

natural and human sciencec. Strategies cannot be transposed from one

man~made ecosysfenm to another. ’ . .

1uz

ERIC 1438

(A
o

[ ) Ty s




C
Ary research concerning the ecosphere and ecosystems calls for inter-

national co-ordination to détermine what is comwon and linked to na-
tural laws, and what is contingent and linked to the social and eco-
nomic development of some given society.

-

The pagnitude of the scientific effort that needs urgently to be und;r-
taken is éuch that any wastage of men and resources must be eliminated.
It is essential that the nen and resources still engaged in developing
the means of destruction be channelled in other directions.
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Chapter 2 "

THE SPECIAL CHARACTER OF ENVIRONMENTAL RESEARCH
AND PROPOSALS FOR ITS ORGANISATION

L] ) by

.

J.M. Abillon,” Department of Environment, . ..
University of Paris VII, France

-

3

L POSITION OF THE PROBLEM

A. The Environmental Crisis

The env;ronmental cr1s1s oust be blamed on the affluent soc1et1es,
whose present ills are much like those of‘ggople who have eaten too
much. ”hxs would not be so bad (obes;ty can be cured by/3 trict dieting)
were ‘t not for the fact that people who do not eat enough also suffer.

It may safely be clazmed that the currently unbalanced state of
the universe - pollution, the destruction of biosystems, the populatzoh

ﬁe;p;o;iqp and the incrgasing lag of the underdeveloped countries - is |
a ilrect or an irdirect consequence of the growing demand for and
3quander1ng of world resources, e

9. The reason for this demand and wastefulness is the poor use made .

of the advances resulting from the scientific and telhnical revolu-
txon, which have vastly added to all or at least part of humanzty's
capacity for action. .0n this acore, J. Platt (1) estihates as fbllows :
"During 5he ‘ast century we multzplxed our comnun;catxoq speed ‘by a
factor of the order of 107 » our travelling speed by 102, our recording
speed Ly 106, our encrgy resources by 103 and our Fire power by 106.'. .

Eﬂergy has therefore bee. and is still being used in steadily ;
1rcreas1ng quantities. In the U;;ted States,. this 1ncrdase yearly
amounted to 2.8 p=r cent from 1947 to 1965, .but rose to 5 per cent
from 1965 to 1963. Between 1935 and 1938, more metals“were used than .

d ever baen before thi@lperiod .According to H. Broun (2), the
ited otates economny requires that 25 tons of mater1a1 ke extracted
er capita each year. - Lo N
* According to the systems dynamics group at M.I.T. (3),by assuh-
ing a rate of use stabilised at present values (while the population
is growing expOnent1al‘y and average individual consunptidn increases Tl
apnually), bas®d on resources five times mreatrer than known

4
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reserves 'aluminium reésources will be exhausted in 55 years, copper
in 48 years, lead ip 64, mercury in 41, petroleum in 50, etc.

This, of course, applies to non-renewable resources.Where renew-

_atle resaqurces are concerned;‘during the past year costs have risen .
at a staggering rate. According to a’ recent OECD study (%) of Pprice
trends on international Qarkets, wheatﬁprices have %Febled, maize
doutled, soya doubled or trebled, cottonrdoubled and wool increased
nearly fourfold betdeen 1972 and the end of 1973. Part of the process

"can be accounted for by the fact that "... stocks = especxally stocks
of wheat and ,soya beans ‘- declined progressxvely. The decline was
even mokred pronounced in relation to world trade. Thus almost without
realising it, the world moved into a situation of insecurityregard-
irng supplies, at the mercy of unforeseen contingencies like those

+  which were to occur in 1972/73" (such as the poor grain harvests in

the USSR and China, and the substantial drop in Peruviin fishmeal
production), * ' )
A natural corollary of the greater use of energy needed to pro- ;

cess resources is heavier pollution. TLe Meadows report (5) thus

points out : °The process of eponomic'development is in effect the

process oY utilizing more energy.to increase the productivity and

efficiency of human labour. In fact, one of the best indications of -

the wealth of-a‘hudan population is the amount of energy it consumes

per person. Per capxta energy éonsunpt;on in the world is increasing

at a rate of 1.3 per cent per. year, which’ means% total i‘ncx‘ease,

including populatxo%’g"owth of 3.4 per cent per year. -
At present about 97 per cent of mankind's 1ndustr1a1 energy . M

pro:lucnon oomes from fossil fuels (coal, o;l wgas) When *

these fuels are burped, they release, among other spbstances, carboh )

i dioxide (CO') into the atmosphere. Currently ::g:t 220 bzllxon ton€ , '

of €0, are bezng relvased from fossil fael go

Theimeasured anount of caz in the atmosphere is incredjing exponen-

tially, apparently at a rate of about 0.2 per cent-per yes .« ,Only '

-
Ston ch year....

about one half of whe {0, released from burning fossil fugls has ac-
tually appeared in the atmosphere ~ the other half has apparently
been absorbed, mainly by the surfébe water of the oceans.”

Even though the effects of sugh higher percentages of CO2 in the
atmosphere have.yet to be more closely investigated, they already
seem rather alarming. This is bacause our planet is an open thermo-
dynamic system and <¢onstantly receives energy from the sunswhich is
dissipated into space. The temperature of the earth's surface results
fron the energy balance between incident solar radiation and the ’

infra-red rays which are emitted. Any change of relationship between
dissipated radiation and incident rays directly affects climatic

\  conditions.

;“5
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It so happens that the CO2 in the air and thg cloud cover in the
lower troposphere add to the "earth effect”,. by leit1ng the dissipa-
tion of infra-red rays. Hence the atmosphere tends to become warmer.

E. Fedorov, thus estimates that a 1 or 2 per cent rise in -surface texm-
perature can have considerable climatic effects and eause the polar
ice to melt, : ’ -
~s Economic activity moreover dissipates heat by releasing energy
which has played no part in the energy balance of the ecosphere.
Again, according to E. Fedorov's calculations, energy released by ~
human activity amounts to some 0.01 or 0.02 per <ent bf incident
so;er energy1 At the present }ate of increase, in 50 or 60 years, the
figure wculd e 1 to 2 per cent..P.P., Chapman (6) sets the threshold
beyond which(phe ecosphere's energy balance would be destroyed at §°
per Lent, 3 limit which in the los Angeles area already extends.gver
10% hectares. In the opinion of 5.M. Greenfleld (7), by the year 2000,
this thneshold will have been exceeded in the eastern United States |
over a 90 x 12% ha area. On the strength of these data several docut
ments, ¢nu1udlnb the Meadows report, set an energy lgmlt to the grouth
. of human activities. . . .
. "Nuclear energy", put forward as a cure for all the difficulties
stemning from the, increased cost of oil, does not solve the problem S
. of‘heat dissipation_and "will produce yet another kind of pollutant -
radiocactive wastes. Since nuclear power now provides only an insig-
nificant fraction of the energy used by man, the possible enV1r0n1

. mental impact of the pastes released by nuclear peactorns cantonly
be surmised” (3). We omit any réference to the«effects'on ‘the human .
body 3f continued exposure to small doses of radipactiwity, which -
have only begun to be studied. h
' For the record we may point to all other forms of pollution, .
amply described in the press. Yet these are but & foretaste of what
the immoderate use of resources can lead-to." . -

In the capitalistic system, the object df which is to generate

profits by producing goods, materials used are- transferréd from the
natural-rebaurce compartment to the waste EOmpartment. By following
such a strategy sources are depleted 'While the earth 1nev1xab1y " o
becomes choked up with wastes.
The threatened exhaustion of major land sources is the reason
which originally prompted a continued effort to improve the mining .
+ of scattered dep051ts, make use of the ocean bed or concentrate the >,
salts dissolved ‘in seawater. Regardless of any advances aghieved,
these can but postpone the final day of reckoning if the principle
* of the ecogonic process is still to consist.in transferring asséts
fpoa'the resources to the waste compartment,
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As fixed assets ificrease, profits deérease with improvements in ;

‘v technology, with the result that a quicker rate of turnover is system:
atically sought by renew1ng goods at a faster pace. Hence the common
practice is to reduce their uge value by decreasing durability. Goods
are purposely do51gned to*last the shortest possible time. The mass
media help 'to shape public opinion in causing fashions to change, thusre
promoting the reject1on of. gaods™ which still have some use left in
them. As early as 1822, Fourier (8) denounced the "system bent on
bringing about the industrial disruption qaused by changing.fashions
and on manufacturing shoddy fabrics and furnishings in order to double
consumptlon and enable merchants to make money at the expense of

~ ’

real wealth", -
v

At the time an increasing share of materials, including large
quantities of scarce goods, is used in arms production, which rap1d-‘
ly become obsolete due to the part’ played by the stientific and
technical revoXution In the arms race. This type of waste, though
very substantial, cannot accurately be evaluated since no exact fi-
gures are provided 1n official documents, s

Human aetivity not only ent3gils transfers from the resources
compartment to the waste départment,’but consists in shifting any
materiils which are exkractéd processed or used from one area to
anothP Waste ig ‘hus geograph;cally displaced in relation to re- »
sources During the utilisation process materials are tr :..sferred from
the lithosphere to the'hydrosﬁgere arfd atmosphere, or from the hydro-
sphere to the atmosphe“e‘ Hence no mere geograph1ca1 shift 8ccurs butv
an ecological transfet from one compartment of the ecosphere to an-
other. The soatterzng of materials into the hydrosphere is szbstantlal '
ahd even more rapid amd w1despread in the atmosphere. In the space
of a few weeks the strontlum 90 released by a nuclear explosion can
thus travel round the world. A pesticide such as DDT can remain in
the dir sevaral years ahd contaminate any part of the globe. Thg lead
produced upon burrlng of premium motor sp1r1t leaves sizable traces
an t\e polar cap.

We nentioned that the Meadows report sets an.energy limit to
the growth of human activity. But this limit exists only insofar as
the energy used comes from a potential source, i.e. from an energy
source bu11t up through geological time, If imstead man makes use of
free energy he does not change the balance and taps a source which :
. is constantly being renewed, since the ecosphere, as we have sa1d .
is an open energy system. . .
All living populations are thus links in the chain transferring
the chemical energy obtained from light energy by photosynthes
Broadly speaking, the chemical energy of plants (prihary produ ers) :
* is used by primary consumer. (herbivores), which become an energy

o
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whicn is uSed) and on how many consumers and decomposers make use of

. -

source for secondary consumers (carnivqreé). Décomposers thereupon
burn up most of the energy contained in the dead tissues consfimed,
and therefore can only exceptionally serve as an enkrgy source for
further links in the chain. Some recycling is however possible with
extremely dense populatxons. Plané to obtain proteins from bacterial
cultures as food for mamma e under this heading.

No an1ma1 population is hence able to live in 1solatlon. Its .
size depends on that of its energy source (the lower trophlc level

it in turn as a trophie source. Eagh population is both food and
fecie: ,with the result that ho change in population level can occur
without Lalance being restored owing to the influence of .the species
with which 1t interacts. A certaln stability of natural populations
thereupun ensues, knowr as biological balance. This esséntial concept
in order to

has often been ignored by "nature conservationists" who ,

protect a garticular spec1es, have‘sllmlnated 1ts predators. Such an
appfoacn T led to a populatlon explosion of the protected specxes,
whose numbers could no longer be kept down by predators, followed by
a sudden drop through hunger or disease below the leyel the popula-
tion would have reached 'in a balanced system. .

Human populations managed to rid themselves of most of their
own predators daring the first few hundred years of their ﬁisfony.
They have alsc recently become free of the decomposers {pathogens),

which up to the last century still'preyed upon them. Hence such pop~
This is because, while they
continue to depend on the availability of food resources, they are

ulativns are an "ecological cul-de-sac"
no longer hept within bounds by consumers and decomposers. They will

nevé} be entirely freed from this constraiat &til man is able “to

create liviné matter through artificial photdsynthesis.‘ - N
Biologically, the outcome may be a population explosion of the
human species far in excess of the one we are now witnessing. The ,
reproductive behaviour of humans was héwever codlfled at a time when
mannind was subjected to huge e.ological pressures from decomposers
and warfare. In the countries ﬂow considered developed, Most religions
and laws necessarily fagoured a high birthrate, and lacking such a
policy populations would have disappeared. For sociologicél‘reason§,
héwevpr, these laws are no longer suited to the new era in the his-
topry of such populations. In the so called underdeveloped countries,
the pattern Bas been very different. The remarkable degree of demo- g
graphi¢ balance achieved ﬁy maﬂy of these populations was destroyed, .
as will later be seen, by the largely diffupting influence, whether
conscious or not, of colonial systems nor is the eradication of dis-
case among these groups the only factor respon51ble for the present

population exp1051on . . |
9 o |

5 B

48

149 - w




The important fact to pote is that the human species ha% usually

adJusted and continues to adjust its reproductive habits to existing .

productxon means and ratios. This adjustment is the result of a long

evolutlonary process aﬂd in some cases is reflecte¢ in extremely spec-

ific sociological laws. "Before the.'developed' countries intervened,

the rural population in ‘traditional African systems hagereached a

stage known in ecologlcal terms as a 'climax’ ,» with the control-sys-

tems adapted to sueh commuhities, which were relatively stable from

a demographic standpoint. The consensus has nearly always beén_that
. the lower death rate achieved through the prevention of disease, e

including malaria, destroyed this balance. In such areas as the high-

lands of Angola, however, population growth was not the result of

health assistance, but rather seems due to interferente with the

social systems promotiné‘birth control ...."

Hence it is invariably difficult to ascribe the lower j}ath rate

to some specifie action, as in Ceylon where malaria control has beert
regarded as the decisive factor, Yet in areas free of malaria and .
wheré no steps had been taken, the decrease in the death rate has been
exactly the same. In most cases, therefore, the'system of population .
‘control peculiar to gxtremely. rigid cultural groups may be said to o
have been tampered with, In many African cultures births used to be-
carefully controlled by marrlage practices, aBortxon, initiation rites,
and other methods. This system of control was greatly weakened by the -
disappearance of such rites, changes in marriageable ages, etc. Since
anyone was free to procreate, it is small wonder that the birthrate
should have increased. Nearly every so-called "primitive" population -
has its own social meéthods of regulating births. It is not merely by e
- introducing contraceptive pills, uterine devices or sterilisation

that births can be controlled, but when the need is also recognfsed

by the community itself (8). One telling example among others is .

the feilyre.of India's aggressive birth-control policy. . R

Demographic conditions hence vary in terms of production ratios
and the tecMological and cultural level achieved by the social stra-
ta in different countries. There is not, nor can there ever be, an
average world rate of population growth. , -

Such, in,very brief terms, are the four essential marks of the
present enviranmental crisis : the exhaustion of natural resources,
pollution, loss of energy balance and the population explosion.

.
¢ wl
B. Economics ‘and Ecology ! . - k

The astonishment evinced in economic and pelitical ciPcles, pan-
‘ticularly in France, upon publication of the Meadows report for the .
Glub of Rome and the Mansholt report for the European Communities

, shows how little ecological cdncepts effect-the thinking of the eco-~

. >
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« noxic and political 1eade'sh1p While these reports fail to take cer-
. tain basic ecc’og‘cal datd intc account and are guilty of fundamental
methodological ertors, they do succeed<xn wmpressing the gravxty of
the problex upon a public generally less 'esponszve to the arguments
. of ecologists than t¢ the coolly complacent astitude of someone like
H. Xabn, whose scénariss bank on the s eady growth of populatxon anﬁ .

v

of gross razional product per capit “ N
LN Yet a ’eu 2IONOmIsTE rave earlle* underlined .hﬂ exgraordxrar} '
degree of con‘lxc‘ betweern the nature of the p“okle,s and .he econo-
mic methods uJed Thus A.W, p:e* 10), considers that "conventional
econdmic eris e'\¢ are 4t lLest adequate ‘and at uo*sg,disqstrcus when
- they are aced as the sole bas.s for decision€ regapding paturai re-
sources”,, | .
. It is surprising ¢o rote that he writ ings of X.E, Boulding (11),
pointing as early as 196« to the need £dr ag economic policy based on -
an J:derstarding of the processes that govern the togphere, should
gz: "most economists
have been unatie <o grasp the final consequences of the transition

e have had such 2 lizited impact, In 1366 he wrote ¢

- . .. .
froz a lizitless earth <0 a l-h.ged earth". He called their econonics
lains associat-
1

cha*acter-

Tcowboy ecsnomics”, the Loabvy symbolisxng Ylimitless
‘ed with a :areireg, rough, romantic and v;o;gn’ behavi
ising open societies™. Such analvses Jo not hcwever appear¥to have R
prompted the pclitical .and ecenSWic leaders of west ern Europe ;o_ask
themselves any qudestions. Thus W. Beckermdn (12), an economist who is .

[

cexber of the United ¥zngdo~'< Royal Comnissidn on Environmental . |

: °ol’u.1on, wrote in @ 1972 issue of The OECD Observer as follows :

"Contrary to a widely heid belief %o the effect that grouing aware-

. ness of < environmental probler. Jdemonstrates the xnadéquacy‘oﬁ tra-
ditjoral econom:ic theor3 and the reed for some sort of 'revolu‘xonary'
new approach to cconomics alro:t all the magop .caturg; of the environ-

zental proble.~ca be greatly clar:.xed in the light of existing -~

elononic theo*v -

while, as pointed out by Marston Rates (13), ecology and econo-
' :
- aics have gommon roots, they are generally unrelated, taught in quite

. separate university departrertyand are dealt with by categories of

) research staff who have nothing to do with each other. s
[N ‘hxs is 1arga!! due to the ambxgu1ty,,ﬂart1cular1y in France,
Ty of ecology's area of investigatioh. Of Haeckel's 1869 dqf;nlt;cn none

but the most restrictive aspects of relations between living beings.

« and ;heir environmernt have oftﬁn teen retained. Owing to this parrow
base ecdlogy is gegarded as a branch of biology, and scme people still
even épeak of aniral ecology and plant ecology, On this account they
depart from the Key aspect of Haeckel's definitiom,.which is tlat
ecolégy is "knowledge of the economics of nature". Haeckel expiained

. ’ oo * « - -
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hys posataon as follows . "The science of ecoloay, often merbpep*y
cohsidered as biology in a narrow Sentge, has long conssxtuted tfe N‘:

.leadxng zlement of what is commonly regarded as nat ura’ Wi to"y )

.Since the purpose of economics as a scxentzfzc dlsc:p r& As, *o:
organise human activaities, the prodlen is heuher these ~a~.beowpp¥ :‘;
ised without any knosledge of nature’s economic 1ad¥, Hb tor;osl~y, 1 T
5 during the 1ndustrxa1 revolyt.on economic activi tl€s e o*gan;sed EERN

- Y

. .
c} by sectors ané led to the Treat:on of specialised‘§choo’s o‘ higher

i

i leanning in order that spe ecific econroxic goals :‘gh: be pet. Such
train.ng in terzs of spec:fic objectives prompted specialists %O neg- -
lect the/@nv;ronzenta; side-effects and to lock upon the environzent
as mo siagle entity. Moreover, the sectoral developzment of activixies,

(v

(=3
- by beang based on the production of gcod

n*coze particular branch,
1s0lated production froz Other processes. The result was a sharp
X divisicn of the natural sciencez fror the social sciences. ’
with the headlong growth of mar's capacity for action during
the szientific and :ewhnical revolution, the inherert defects of such
a3 strategy were bdound o erupx. The env1r0nmengal ¢risis is 'the form
this has taken. It would hence be wrong to claxu that the scientific *
™ and ggshnical revolution is what caused the crisis.
Since man ig a part of naturé and uses ;t o hx\ own advan~age,
) huxsr~ac'1v.;zes cannot be o*ganxsed unless the laws 6f nature ape .
. correctly understood. On this account the ecosphere, ax aggregate
made ,uP of our planet and its gaseous layer the atmosphere, nust be
s;ud edsas a systen whose laws of operation are knowh, including those
govérning the cifculation of energy and matter. This entity can moTE-" B
Quer de d;vfied into sudbaggregates, .«.e¢. into ecosystems or biogeocen-
228 or 'spatialdldnits formldg open spbsystens which according x&
L. Von Pertalauffy's definitiop may be in a stationary state and
. within which most energy and matter circulates, Sual ecosystems should
‘be studied as autonordOus, active, open cyclical systegs harbourifg
living organisms, mcluding m:g
From the sténd;oint of ecoldyy, spatial urits rust therefore be
;egarded'as complex Systems and studied from shat angle. F. Shepard (1%)
thus rlghtly points out that ecology cannot be studied as such nor
‘defined in terms of some particular ~echnology dence, even though
zsany ecologists come from different branches of bzology, increasing
numbers of “hySICZSLQ and chemists, Aor exanple, now also sXare }n -
finding <ut “Thoss fh€S° systems work, S -
Unfor~unatcry, although ecology has alraady made real progres:
. and guantitatave q;olpgy has produced 2 sunber of laws regarding the h
operation of natural s systens, the st udy of these rust stxll be consid~
sred to be in the incipient stage. *\15 situation is die to the
trad;l;onal fqagtenxatlon of such svstems, which are gpproached by
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artificially separating their varieus conmponents on the strength of .
positivistic and reductionistic concepts ; for this reason the dxa-
lectic aspect of nature 1s_gnt1re1y passed over, the premise being
’ that.the study of some higher system cannot be’ undertaken until enough
is learned about others which belong to a lower order. According to 9
these notions, 1n order to ascertain the pProperties of an aggregate
/ it is enough to add the properties of sub-aggregates together, ‘
The delayed use.of ecological data for organising and distribu-,
ting hurman activities must therefore be largely attributed to the 3
lagging ¥nowledge of how natural systens'and the econowics of nature
;3;k and to the lack of any general systems theors required for such
an understanding, Under.these cxrcuustances, ‘he curbing of. fundamen-
tal nesearch, a step advocated by several industrialised countries,
strikes us as a criminal act from the standpoint of man's future fate,
the United States research ‘ﬁvestment now tends to favo.ir econo-
mizs at the expense of biology and ecolqu Fhe argunent bezng that
econozics, an older art long used in system manipulation, is there-
fore Betser suited to short-term forecasts. Such forecasts are how-
ever invariably directed towayds objectives which, as we shali see,
well deserve to be c@allenged. The present inability of economists
and policy-makers by themselves ta plan nmeasures which will be follow-
ed and respected longer than two or three years shows the frailty of
“such provisions. In fact "the new frontzers of science lie", as point-

el oat by H. Brooks (18), "in the exploration and analysis of complex
Syste®s such as the ecosystens™. To persist in delayxng such studies
~— 7 - @means-that errors uull be ;erpetuated nature furthe* degraded, and -
N the cont.inuity of husaq éct;vxtxes jeopardized,

Until the lag can be made up, it must feanwhile be deternﬁned
whether humankind is really confrOﬁted with the dilemma of pollution
versus poverty, or whether some othEr policy for organising human
activities can b¢ given effect, This is all the wrore necessary as the
only’ choice offered developing (or under-developed ?) countries
threatenfd with malnutrition is the alternative mePtioned above,

. * ﬂ
C. Growth or Development ? _— . -
- :

Even the nost superfiéiél anelysis of regional projects, so-
+ called "dgveloprent” planning and'policy options clearly shows that
: the primary concern of authorities is to achieve a rate of econonic -«
growth which will benefit some favoured sector of the'economy if not
© £ some highly przvxlegod fraction of the population, ’
Growth and devwlop*ent are in fact quite different concepts, and
their objectives may well conflict. Developzment indeed calls for
growth, yet growth can be and often is_dchieved while developnent
declines. Economists and policyzmakers havs unfortunate2®¥ adopted the
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word developzent .infan erronecus se€nse. 10 define gro%th and develop-
ment, the first.term simply =eans an- increase in size (in production
rates), while the second denotes trans.tion throygh increasingly coa-
Plex stages. These definitions apply with equal force to ‘navural bio-
logical and hurmar. systems. ’
Under these conditions a corollary of growth may very easily . be
underdevelopment, such as fourd in the operation of ratural .ecosys-
tens, whose fruits are removed £o that ancillary systenc can be gevel-
oped. Through such action ecosystems are prevented from reiaching
maturity, ..e. an advanced stage of development. They car. only stég—
fate in a state of immatur:ity and permanent imbalance. The ancillary
systems which benefit, when of a huran kind, ray either bé an urban
:yste: (zreventing a rural system frox producing), a colonial power
(basxnb its growth on the colonised country's ostput), or .z highly
‘commeteialised or industrialised power' (increasing its hegemony with
ghe help of the raw materials*and cheap manpower, uh ther 1mporged
or not, provided by uanderdeveloped countriec). d
To take only the case of underdeveloped sectors, development
Cust not consist in siﬁplifying and eliminating the controls regula-
ting these areas, unless the aim is to maintain them in an irmature
) State and so deprive them of raximum output,
¢ At this stage of analysis, two fundamental questions arise,
In the first place, is sheer growth compatible with developnent ?
The answer is that ot only are they compatible, but that growth is
alsoc a regaisite for achieving successive stages of development., 70
take an example in third-world countries, the greater agricultural
qppor:unit1es provided as a result of the spontaneous, largely effort-
less introduct.ion of new crogs has con51dérab‘) promoted the develog-
ment of African farm comrmwunities, which moreover goes to show that
they were not closed societies. But when the rural sector, at whoze
expense urban areas are developed, shows any signs of resistance
this attitude is qualz.xeq as routine inertia on the part of rural
commanities and 1: a source of marked irritation for economists who
vainly strive to change what they consider to be a closed society.
wWhat this really means is that they have been unsuccessful in exploit-
ing the sector quite as much a"‘hey would like, or in integra:ing
populagxo.s more interested in qualaty of life into accephed patterns
of internat ip trade or buying and selling structures. Yet such
popula:ion; are yéf.&;t:; arenable :o change provided it ia-to their .
advantaéé, by adapting growth, to new fogms of develepment. This in
fact is what has happened in many parts of Africd, where rural comzurn-
ities have readily accepted new types of crop imported from America,
such as manioct, groundnuts, beans, cacae, maize, cotton, and thé pota-
2o.
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If growth is then a necessary factoé, is the maximum exploitation
of such growth and the intensive.trading of .roducts compatible with
development, ? ?Fom an ecological standpoint thg answer is no,since thf
productive sector ther has no chance to rebuild itself during latter,
ore advanced stages. We have al lready said that drawing upon such
growt? rather prozotes development of the urban sector or gome sector

wovtside the pro:ucer country. It may hence be claired that the only

rcason why the so-called developed countries have been able to grow
ard develop is tecause they wrongly availed themselves of opportuni-
~.ez which other countries no longer have access to. Ipso facto, the
otner countries cannot retaliate, since the haves would then” merely
Lrange places =ith the have-nots. . .

Herce I 11‘ zost likely be impossible for the developed coun-

. :
11 e less and less cozpliant. Another reason is the disaster

1 ue in regard t> The recxcling and dqplet{on of natural

Ir. concluding this brief analysis, whith will be expanded later
ir this paper, it rust be pointed out that development does not consist
in destroying corditions such as to prevent growth by bu;ld;ng up a
control syster and human systen which are totally in conflict with
nature because they are utterly rembved from natural systeds. What
deveMdpzent really inplies is an understanding of how, the man-made
systen takew as a whole gan bé made to func;;or ia the best interests

of uank1nd S

Unforturately the chances are that anything ecologzsts, socxo- . 8
logists, or even well-intentioned polizicians could do to the course
of dex lcped countries would be utterly ‘ruitléss Hatters have now
reached a2 stage where some events can perhaps be postponed but hardly
prevented. Otherwise it would be the first time any civilisation
engaged in & sheer process of accurulation by dra;n;ng some external
sector failed to collapse like others before it (18).

THE OBJECTTVES'Of Eﬂ‘IRONHEHTﬁL RESEARCH ~
s

Having once briefly *ev;ewed the reasons for.the present envi-’
ronmental ¢risis and shown that it is primarily.due to the fact that
decision-mavers (politicians 4nd econoa1sts) confuse growth with
develgpzent, a process aggravated by the fragmented approach*to pro-
blems, we ars now in a position to define what may 1ob1ca11y be des- -
cribed as environmental research, R

Such research can, of cource, be def1ned only in terms of a
general developrerit policy. 'If the etqen~1al objectives guaranteezng
a satisfactdry quality of life for mankind were lost sight of, an .

~
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extremely technocratic approach to problems would rapidly result, To .
mention but a siﬁgle case, that of pollution, the current practi is
to try and remedy the effects without iacgling the core of the problen,
which is to cure the root of the evil. The pagadoxical situation which
has conseguently ariseh is that yet further energy is consumed to re-
duce the effects of poor energy utilisation. Anti-pollution devices

, are thus installed in motor vehicles, whereas & sounder transport pol-
icy (17) would largely eliminate pollution by automobile engines and

prevent oil products from being wasted.

-What are, then, the essential objectives thatN\gill enable pan's
quality of lafe to be improved ? ®hese might be defined as follows :

- the right to existence, the right to health and the right to™\

. culture, including the preservation of lpcal, ethnic cultures ;

- the right to shelter and to the fair distribution of resources ;

- zhe right to free time and to recreation.

Implicit in thé right to exXisternce §nd to health is another
right, that of freedom from hunger. While to us, who are nationals of
developed countries and are more than amply supplied, this may seem
an elexentary proposition, guite the oppogite is true of thiprd-world
countries. Here, with minor excoptions, the statistics show that food
production per sapita ‘has declzned in spite of all efforts to increase

or intensify agriculture. °

N

Thus the main objective in most éhérd-world countries is not to
‘achieve a maxinum 'yield ‘r acre in order to solve the vital problem
of feeding the population. It would be reaningless to undertake re-*
search so that one acre, could be made %o yield two or three times as .
ruch as it does now, or 50 that varieties capable of achievimg these
leGgls could be introduceh, since there are no farcers able to apply
these methods or grow such varieties. Moreover, in most cases the ,
solutions proposed consist in intensifying persanent fa:ming,\while
all the research so far conducted on tropical ecology hds yet to shoﬁ
whether the soil in these regions ¢an in fact be permanently farzed
under present cohditions, or whether shift;ng cultivation, the uSualt !
practice, can be replaced by a more profitable stable kxnd undertaken
by the local population. X

In the case of traditional third-world‘farninh populaéions, how-

ever, as clearly illustrated by African exampMes, security is the
prire coqéideration, and the great diversity of some of themy left
largely untouched by the colonial {ysten, is conducive to the sort .
of stability guarantdeing such securiti. Bu~'security can never be
achieved by ‘oversimplified systems airning at maxirum productivity,
zince these are invariably unstable and havn no built-in controls.
Thge recent disaster in the Sahel FQSth‘ wha:e poor climatic condi- 4
tions (that because of their cyclzcal character could easily have
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Tirotlen In underuevelo ed countries is altqgether di fferent, in-that
o

- L

M ,

been earlier foréseen) were the cataf}jing agent leading to ine rapid’
degradation of an unduly simplified fa
which well deserves to be considered by economists and agricultural

ing system, i§ an ‘example

experts alike. Cne of the objectives.of a genuine "green revolution"
ir. third-world ¢ountries should be the diversification of activities
as well as rational integration with} and careful handling of, the
euv;ronrewt » while natural systems of control, of which mam is neces-
s “1ly a part, should as far as possible be preserved. (ﬁ
The ,.oblem of heal+h is largely one of socxopsychologzcal and 9
sozatic .nbalance tental disease is increasing in urban centres,
v

[

¢h are no ‘oﬁger regulated by sociological controls. Although west-
efr medicine Fas made enormous strides in eradicating disease, so
far 1t nas onl, offered rewedies for effects rather than causes. The .

2alth research srould begin with nutrition, which is’'related to the
sorpierity of rural cultures. The same process occurs in any plant -~
esosysten, «hich becomes infested with parasites if its mineral diet

+5 iradejuater A development policy shoald therefore allow the cultures
o>f suck sezial groups to evolve in +h€ir own way, to maintain and even
strengthen the ;odkrols inherent in the system and prevent them fron

Leing stag?e: out by sore western culture or ¥ of some dominant
EYOup.
The rost ¢ritvical problem is clearly the fair distribution of

sirce alrost all growth patterns 1ncreas‘ngly tend to .
4ity, This i3 eq“ecxal’y pravalent.as regards approprzatzon o
s rOigCLd under the systen of some country or class of
society {e.g. ural or "factory korvers"). It is the reSul 25 a sys-

ere =ajority is despoiled for the benefit of a spall mino-
Iity. The sarme pattern occurs in nature, ip which mature {developed)
& t

TI5ystens sometinel function at the expense of izmature (underdeve-
loped) ecosystens. [ 4 .
The last probiem iz ¢

hat of free time and recreation. While the

5 would éeem_:o be freedom from work' con-
straint, it 15 easy znough to see that progress in many instances
has actually consisted in creating additional tasks as.a means of
increlsing wealth, and still dees. The hidden or chronic unemployment
found ir industrialized cpuntrie§ 18 thus recognised S; écononists as
sozethi=g whizh thould be exploited only as a means for promoting fur-
ther growth. Acsually such free tire (on lack of work) should be re-
garded as a perfectly normal ~1guag1cn, and zuch "lost” time is often,
used, or shouid be, for saen~za1 purposes of social contrdl. One works
in order to live instead of the other way round regardless of what

the puritan ethzc may say. t -
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It now seems clear that e;viron:ental research cannot be under-
taken with a view to achieving the present goals of growth policy.
Other courses must be plotted, with the object of integrating man more
closely with his environment, and 30 enabling him to achieve a better
balance both witn nature and his fellow creatures. We must firmly re-
solve to stem the tide o‘ degradation and permanen{ disruption now
rising at every level and engulfing all countries. This cails for cour-
age and political awareness on the part of all communities confronted
with these problenb. Yet this will not be enough = it is vital for the
haman peczes that a far-reacting policy be promptly devised for under-
taking fundamental and applied research :into natural and man-cade eco-

systens, . .

\

.
&
Since man is a cozponent part of the environment ‘and uses it to

WHAT TYPE OF RESEARCH IS NEEDZD ?

his own advantage, just as all other liéing creatures on a smaller
scale, environcental research must be deliberately based{bq the stu§y -
of more or less complex man-made system® We shall therefore begin by
*eliminating research dealing with some single ddscipline, single fac-
tor or paftial aspect, since an undaly fragmeni$3 approach towards

. envzron~e§~al problems would result. | r .

We have already explained what we mean by "ecosys“em" - it is a
tern that should not be interpreted in the strict b101051ca1 sense.
In studying the Qperation of ecosystems, therefore, an interdiscipli-
nary approach rust be adopted ; meanwhilé, however, no interdiscipli-
nary team set up for the purposes of such research will be able to do

. useful wors befor‘ tasing its analysis on a minimum theor®tical found-
arion pointing to what needs to be known ani why.
tcology, dealing with the study of natural systems, can provide
such a theoretical base. The conc fis, whether,in quantitative, theo-
retical or applied ecoloyyA by now are on the way to bexng soundly
established, but will of course have wto,be studied at greater ‘depth.
Use of these concepts ‘for solving the developzent problems of human

We chall now attempt to explain and comment on these aspects.
- ?

societies also calls for more systeratic study.
h

¢ Al ECOlogicalvAsﬁects of Development (18)

In natural ecosystems which are left to themselves one always
r finis a tendency towards development. This tendency is due to the con-

tinuous absorptiont of solar energy and transformation into potential
"energy in the eccosyster!, which can only maintain jts structure and

. -~
1nerease its complexity as a result of these processes. The great

18y .
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difference between living systers and abiotic systems 1s that the

former tend vo develop and improve in structure, composition, diversi-
t§ and richness, whereas the latter tend towards uniformity and to
gravitate to a state of maximum entrspy, i.e..of minimum potential

* energy. . ’

This is alsc true of human ecosystems, but like natural ecosys-
tems they can owly develop as far as the linits set by the energy
QVaxlable o them at the start.)“%

z@e energy P available to a ystem is absorbed from the sun
through photosynthetic org auisms, nd that is pr;mery productzvxty
It is useld by <he ecos"stem to tuild up the biomass B and for consump-
tion by the act ;vltxesgéf the system, which ecologists refer to as

« o

1t respiration R, .

As the ecosystem evolves, its biomass grows overall and respi-
ration of the components of tne s;btem, i.e. its consumptxon of ener-
. BY, grows alsc. In the case of natqnal ecosystenms it has been found
that the ratio B/P zﬁcreases up to a maximum value so that, with a
given energy input I, a systenm can sustain a maximum biomass in the

part*cular conditions in which it functions. Moreover, the ratio P/R

tends towadrds unity and 311 the system's output is consumed by it in
paking it function and maintaining the bicmass B.

In the case of human ecosys;ézé)the energy P is often the same .
as for natural ecosystems, but it n he increased by an amQunt P!
representing the contribution of other?types of ene}gy, eéspecially
fron fossil fuels, supplied either directly or in the form of -indus— ——
trxal p*oducts, such as fertxlxser pestlcxdes, clothing, etc. In
the Same way one may lump together with the biomass all those struc-
tures whxch store energy, such as duellxngs means of* transport,
roads, etc., gnd whidh need to consume constant amounts of energy to
keep the biomass in worklng order, )

Thus ecosysteqs go through necessary, stages, in the fzrst of -
which P/F is greater than unity and the ecosysten is in what is conszd-
ered to be an immature srate, i.e. the stage in which there is sur-
plus productivity as required for the system to develop. Uftihately,
towever, thesc ecosystems reach the stage of maturity, cailed the
climatic stage, when P/R is of the order of ‘unity and they then main-
tain a maximum biomass (B/P is at its maximum) and paxinum efficiency
in using the energh avaxlable. The diversity B of these ecosystenms, ,
.i.e. their complexxty, will then bé at its maxinum also, since H is
proportional to B/P” . ’ - ’

These przncxples of ecology are important for an understanding
of the evolut;on of human ecosystems and their developnent or under-
deyhlopment Thus it has been found in ecology that when ecosystems
at an advanced stage of maturity come into dontact w{h immature eco-
systems, they appropriate the surplus output P/R which the latter
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produce, generally by predatory means. They then prevént the immature
systems from developing by depriving them of the energy they requiqe
for doifg so. Likewise highly develoﬁed human ecosystems which are in
contact with less developed ecosystems (toWns and countryside, or
developed countries and the third world) deprive them of surplus out-
put. . ‘e .

Furthermore, it is well xnown in ecology that developed ecosys~-
tems with a P/R ratio near to unity are very stab}e compared with
those with ®u hagher ratio because their great diversigy corresponds
to stages near the climax. In the case of traditional human Ecosys- v
tems such stability has sometimes been the despair of ecohomists, -
who hawe called such societies Jclosed" and have proposed an array of
strategies for "opeaing” them. "Cpening” has in fact first consisted
in disruptaing and simplifying these ecosystems, thereSy making them
more immature and hence "exploitable”. This stability and stamina
are one of the qualities of devaloped e&osystems, which one cannot
destroy without the risk of causing underdevelopment.

In what then does development in @ human ecosystem consiét ? In

- anreaszng product&on, uhxch is almost always stated - ultimate
goal in rich countries ?4If our ecological analogy is valid and if
mankind's aip is a society which is stable and amply diversified,
development will consist mainly ir increasing consumption R inside"
thg system as a result of activities performed by different groups,
of creating new socio-economic gategories, and of addiag to the sys-
tem'sydiversity. - . - - - -

The economic history of the United States yrovides'nany exampleév
in support of this argumert. After the last wérld War the city of
Los Angeles succeeded in weathering the slump caused by the stoppage -
of aﬁligb?y orders, bechuse it had the ability to change over imme-
diately. The engineers and technicians dismissed from fi€¥% "like
Hughes and Rockwell began by setting up their own séall‘businesses
using their past experience to manufacture sliding doors, servo-
mechanisms, etc. Diversity was created spontanecusly and the city's
developmeﬁt thus promotdd.

1
In Detroit the.industrialist, Henry Ford, started off by going

bankrupt twice because he wanted to produce his motorcars entirely 4
in hi3 own factarzei, but later he farmed out his production and made .
it more dxversxfxed by assigning a part to a nunber «of subtontrac- .
tors," leaving his orn factories to do only the final assembly work, L

and this improved the stability of his manufacturing systen.

’ Thus it is undeniable that simplified systems are unstable and
keep having to be corrected, because they are not self-regulating
and could oply be made so by consuming part of their production. A
new disease, a crffsis or -a drought, and the system which seemed so
s, is witnessed by the case of the Sahel al-

Ve
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Mast one then conclude that'no,outside intervention is possible.?
By no means, Assuming that development is a succession of stages of.
increasing complexity, what is required to increase the complexity is
to furrther dzvers*fy the system and let new elements take root inside
te it =0 as to g‘ve it a ne& maximum productivity, This means inereasing
diversity H, which will cause an mcr’ase in consumptlon R. When
corsumption Is maximum the system can develop no further, but in some
Cases it cannot develop even now, since it is so heavily disturbed
ard sutjecred tc.such considerable caqnstraints. It is then necessary
to increase the energy input P by adding a quantity P! of external
energy ‘10 overcome the bottlenecks. Great care must however be taken
as geae techniques are still far from easy to handle.

in tre case >f the underdeveloped countries, a policy of substi-
tislon rar reen alopted thch-replaces traditional farming by inten-
This usually calls_,or a very high energy input which
has t» be paid for, and the system will owe its survival to the ad-

sive farming®

2i1tlsnal inputs of energy (P') in the fprm of fertiliser, moter fuel,
: pesticides, intensive research, capital, ete. and wil} have to expart
e the systeme which supply all :he;e foris of energy. The output
consumed in the 3sYstem will drop to R1 - R! (R can be greater than R,
while R gorrespcnd> to the output exporjed and so nor consumed wish-
in  the system) \"hus the addltlon of P' will give a primary produc-
tivity of P Py P! + Pm, which will be more than P, otherwise the ope-
ratforn wouldemot pay. This makes Py (R4 - R') substantially greater s
'°‘a: 1, &tizt causes increased urderdevelopment, even though accompa~ _
nied by grow wth which does not all 80 to supply external markets.

An pvolutlonary po’xcy can however meet the requ;rements of .

- 'dpv»lopwens which must then however reflgct the wishes of the people

concerned and the conclusions of their ;hlnklng. As the latter S start-
irz point can only be the basic s;tuasxon, development must start .
from the same point .‘ Developnent canrpt be undertaken on people's
,behalf - it is the PGOyle concerned who_pwst decide on the increase
in ~onsumption =, with the aid of energzy brough in from gutside .
nhxch must always be less than the energy reqpxrad by a p!llcy of
. aubstl’ngon. R
Apart from a few rare examples, the facts show that in un®er- .

developrd countrier any &tterpt 0 irpose cultural change on é\agnglal
tion has failed, exther because the population has re;ected it out-
right, which is ucually the best course, or because the change has
been adopted wholesale at the expense of all ethnic values and with,

no atteApt to adjust to locy ditions or to'the nativd genius of
tha populatzon § culture. The sequences, such as a population’
explosion or the introduction of dz:ea'es like bilharzia have usually
N been dramatic., .
? v * %
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* The fundamental tenet of ecological deelopment concepts is tHat
consumptioh is the basis. Consumptxon must of course allow for the
amournt 9f.ava11ab1e energy (B/P must not exceed a certaxn @axipum)
and must be decided by individuals, while the means to achieve'it
will depend on their PPOduCtLVlty. The present’poligy of accumulatlng
wealth and profits leads only to the development of those individuals
who'sujceed at the.expense of those who do not succeed or who have not
the means of doing so. : . '

The pr-ncxp’es on which ecosystems, including humar ecosystems,
function and gll thezr soc1a1 and political implications apply also
to> the rich, developed countries. But the reason why the latter seem
so well protected from the difficulties is because they receive re-
sources from all over the world and because their populafions cannot
cbtain a thorough insight into the real implications of their systen.
Since we represent parafMtical ecosystems in relation to the rest of
the world, we naturally feel, as parasites do, that everything is for
the best. Parasites may howevgp end by dying, and our society as it
now functions may hence well disappear, following the example some-
times found in predator-prey or host-parasite relationships, when ‘the
prey or host is destroyed or develops its own system of defence.

These are some of the principles of ecology as applied to the
problems of development and we hope our explanation of them has been
easy to grasp. The foregoing picture of development problems is clear-
ly still ‘incomplete since, while quantitativ; ecolog} is a most.pro-
nising science, it is still in its infancy, and since it is always )
dangerous to try to téke a stiil imperfect theory of natural systems
and apply it bédly to human systems..As a picture of the problems
raised by the environmental criszis it may also be wrong, although ef
do not thimk so, since the universal laws of nature cannot be 1W®ken
without disastrous results, and since whether we like it or not, map
1s but a link in_the chain of natural systems. However, we repeat
that we d&’not intend to ughold any such new theory as an ecological
ideology. Y9 merely propose to study nature's economis laws and try

\

t0 see whether they can be made to cover :the working of human socie-
& -
ties, as this method seems to us to bé a fruitful approach to inter-
- disciplinary environmental research.

. »
B. Possible Lines of Environmental Research

We consider that in seekxng 4 health development policy one must.
take accpunt of economic and natural laws and .that a grasp of the
operation of ecosystéhs is theré&fore of prxme zmportance, By an eco-
systen we mean, as® lready stated, any moreﬁor less pan-made complex
sysxem, a deéfinition which zmplxet a necessary combination of. natural

sciences with human scxences to an extent depending on how far -the ™
type Of ecosystem under stu%y has been influenced by man.
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As the main znvlronmentql problem is to prevent the disastrous -.
develobment process we are, now witnessing, i.e. to prevemt the de- .
gradation ‘of -ecosystems, it is especially important”to study the laws
regulating ‘them and the dynamic principles on which their operation
is based. ~They include more or less mature, and therefore more or
less stable ecosystems, so that the subject to be studied is thelr
reactivity and evolutl iop under the xnfluence ‘of external or 1nterna1
charge. The ideal is to obtaln dynamlcally stabre ecosystems a thorough |
investigation must be made of the conditions in which they change
from the mature state to the immature or underdevelopeg state, and
conversely from the immature state to the mature or developed state,
Thus environmental research should follow two paths which will
interact c103e1, with eath cther, namely,
a) a thorough study of existing ecosystems providing'a store of
- irformation on which to bdild up a general Theory of “the
- operation of ecosystelis 3
b) the development of a general theory of ecosystems, whose
concepts, as and when they take shape, will help in guiding.
These experimental and theoretical aspects of environmental re-
search resemble the aspects already stressed by mdmy writers in dis-
cussing the study -of natural ecosystems. As”early as 1964, for exam-
ple, E.P. Odum (19) desc*xbed them as a "systems ecology" ﬁﬁh wrote
"... the new ecology is thus a systems ecology - or to put it in
other words, the new ecology deals with thé structure and functions
of levels of organisation beyond that of the individual and species".
« G.M. Van Dyne {20) discussed these aspects in 1966 and stressed
the urgency of this type of research. He wrote : '"The long-term im-

Fact on man of fundamental, total-ecosy$tem research should be recog~ .
nized and the framework should be developed for extensive and in-
tensive 1nter¢ooperat;on of these three groups of ecologlsts. Analyt-
ical and experimental research on total- ecosystem complexes 2hould

.be initigted as soon as possible, if man is to beneflt tomorypow,

because most protlems of environmental magnltude require mapy years

of study before conclusions may be reached. N
~Th1s is' as true 8f the study of . ‘ecosystems in the generel sense

as of the study.of natural ecosystems which are, only a part of the

general systens. o >

C. Thoxough Study of Existing Systems

There is a remarkable lack of information on existlng ecosystems
and on these which are dying out, so that there is a vital need to
make case studies of them, and especially of the moribund systems
whose Oisappearance would certainly deprive us of a most valuable
basis of comparison for unMerstanding the general laws governing the'
operation of ecosystems. . !
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e The fact must, however, be collected méaningfully, i.e. must .
_-J . relate to the assumptions té be verified in _ordér to define a basis ‘,
from which to start. Pending the formulation of certain general theo-
retical concégxs, models can to some extent be used to~point the way

to the <ight parameters to measure,’

as models can be good testihg-
grounds for assumptions (21)r ’ '
The investigation . procedures derepd on the types of eéosystem
studied, which fall into two main groups :- .
- Humanised ecosystems, i.e, qunly urban and‘agblcultural eco-
5ystem:, and a krniowledge of these fradltxenal systems is essSential -~
as a starting point in studyxng a'development policy, because by ex-' -
plaining the sociological, anthropologlcal biological and ‘econemic
aspects of change it enables the problems raised by devélopment to be
,\ better indentified, . R

Bor example recept stuaies, especially in apthropglogy,“have .
shown with increasing ¢larity how.rich a'store of knowledge and eco- ‘
lqgical peyception'xhere is in many human systems. This knowledge and N
perception is indispensable to rural societies, for example,in carry-
, ing out their economic activities and has been dévelobed by adaptive T
Jﬁ.\ interaction.between the matural and gultural environments.
Urban ecosy;tems Are among the most Qifficult to study, Qﬁ;ause
they are in course of rapld change and their social structure is contl-
nually being undermxned In this Sense on€ cannot say th= a town 1s
usuafiy a mature system and studies are now being made to try to de-
terming the stat§ of maturity of urban ecosystems, which are in fact
economically very powerful) but prey lik? parasites on éhe rural eco-
systems.y N ) .0 T ' e ’
If our conception of development ig as outlined above, We must
consider human bexngs from the bxologxcal 1s well as'the psychologl—
cal ahd sociologieal standpoxnts but in doing so we must take great .,
care in choosing the parameters. For examﬁle, it has become very dif-=
flcult to define "hea‘%h". It is thus possible to organxse the dxet .
ind way ‘of life of a society so thai the diseases of ChlthOOd malnu- .
trxt‘on disappear, but at the cast of increasing a whole set of so= '
called degenerative ills such as cardio-vascular diseases, obe51ty,
high blood pressure and dental decay in adults.® ’ /
. Accquzngly, if it is degired to understand what occurs in de=-,
velopment,‘a study myst first be made of all "the fdctors in d soc1ety

or populatzon which make for balance or imbalance,

Many such studxes have already been made and many of them have
led to the conclusion that so-called traditional 50cuet1es living at
a low technoloyxcal ievel by our .normal standards maxntaln a remark-
ably even balance with their environment. On the other hand, drama- .
tic cases are known of upsetting the balancé, such as, for example,

0 - « ]
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+ ‘what has been called the genocide of a lengthy series of’ Azme¥lcan

In%.ar piguiations', sometimes as a result of alléged ¥good intentions®; ]

ig iading acticn by mi:s.or}ari&es. By ctanging a sociéty'ﬁ valuegjEhis

actlor has cassed some Populations to commit a kind of moral suffide’ *

ard allow themselve: to dle out, mmoan example is a comzunity’. .-

al Amer.ca «hose tiology has teen widaly studied and in which

rodactics of values which we are azgcus oméd to regard as uni- -
aluws, cuch as the .prese va.zon of a child's 13 fe, has

©pulation control, the likely outcome being that the infant-

' ieiie wmloh it used vo practice on a very small scale will ‘give way

eeding of "the children, ~ . .
=ore Insilious ways of upsetting the balance.

rica a:ich have very ofzen led “to outbreaks »0f (such para-
r

zaa due 1~ the lack of any pre ~m.nary study |,

tneze exav:-;.les show thav jt- is absolutely ;xece':sary to start
~ith a, “horaugr -°ui" of all the sta'g:s ar.d cultuz‘agaspe*ts of a
t:om anofe techndlogy it is imtended to dewelop, ard also to

.

Weep ot Lm3er forstart carveil
a

Sor :ar‘;yi_.ag out this surveillance aIrea»éy
Fealtr Irganisavien drgm up a bio-'et?i'c zeasur-
5

LY
- Ad

pointed ou* » @8t udy showing thg s't:ucture)
1%3 operatlor of an ertirdly ma---ade ecdsyster.will have 1o be inted-

Sy -
e »ar onlQ tef@hll, 2nd an Hv 1l FTuSy plarmed can ordy be made,, on
T —

N she Tirldgen of the kac ic princ i les of ecolo.gy, ?«s,:omver, them

1z:ci.:-1.ma:‘:,* byt 3o far .t s<.- . that interdisciplinary dialogues -

Lactivities of :a:.-*ade o;os-ys‘ e parSu‘e conemic ﬁlme, efo}ogy ard ¢
.- L0 T . :
’ weoromice ¢rauld b closely combined. L .

: - T omledye thys obtalned, hruevcr, canpiot be a momopély of

s hiC Y POw
"l the uh.vera. , nor a =2:s OF data stored in ruteuntor institices,

la
taen
-~ bat ruct a:cuu,}q.:e ard Frae .L.Nxde the Mifferent comrulitics so as

o~ _to ‘wyﬂ the mains pRing of their deveTofment. * & | T
Faving roted °he ~trateg

thé r.o.-rd ‘.s dee id- »,‘o <‘.0uld
- ortnmd one fti13 ;aﬁrb‘ &1s
ring to L b 1<:u1°m=,, ar.\

»

i" ~ead for a zheoretigal bae.xq dna also.
o

; Ralay bcﬂe.x. from the kaawledge
this study groject snthc.\u refer~ -
ga fren ;nlmﬁmg ke Marea.of

cugs
:

- . e o~ : .
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study"” to problems of historical analysis (required to understand

the dynamic of the system) and of quantification. While the economic
aspécts (measuring the factors of preductd produc\zon itself,

trade exchanges, e:F ) can be analysed quanti %a.;vely, there are im-~ .
portant structural, f%Pct-onal and behaviolral aspects which cannot

be described juantitatively nor a fortiorl xnt oduced into a mathe-
matical formula, Thus the guantitative ana’ys;s must be Supplemented .
.by ‘a_descriptive, Qualltatxve analysis of all the non-g uantzf;able ’
aspec.s of tht system under study. Lhat is the-problem in the human
scxences, since here the apprdaches are so scastered tnat the ayea

- 1is still largely unexplored. Thus the methods to use and the ro- ., .
" “blems to artack in studying the reactions of individugls ¢o different
-° types of ecosystem yet remain *0 be defined. . %

’ . Natural ecosystem$. The study oft9e opezat:on of natural eco-
systerns has-already prov.ded many ecological concepts and principiles

. . éhaﬁling the general labs governing the way ecosystems function to
be better understood (22). : .

LLittle or no study is being made,” however, of a’ numter of eco-
systems and in particular of the interfaces or toundaries between
different ecdosystems. Scarcely anything is known abeut the hydre-

schere,the atrospher®, the layers which bound certain cozpartments,
such as the soil,“%he penetrating properties of water and pollutants,
.:he %?ges of forests, the shores of lakes, estuar.es (the scosysters
in brachish water are awong the rost seriously threatsned) and so ons
These bsundarzco are well worth studying owing ‘to the:r great diver-

354 and the tum-**a ~ion and exigration acrossthem. ' - ]

. 2 S3tudies of natural ecosystems should of course serve to work out
a geneéil Systens theory andashould therefore be plann~d with that

erd in view. Thii.neans that in the first stage quantities of compo-

" snent factors and sneir distribution in space, materials ;ycles gnd

eﬁérgy;Qlowc w1ll have %o bde better defined. These parameters ﬁ;s;

ly, ~hich will®involve long-term studies

¥

rﬁ'uxr‘ng large te;hto.ogzcal resoarses, Tut th are absolutely ne-

feesary if the a‘ is ta underst and how 11v1n5 specifs organise them-
celves ana d@velop. ' . .

< Towards a zﬁneral \r(ory of the fanctioning of ecoayctems. A

n: basic tac.or in the operation of ecésys emf is the relationship be- .
Teen thrir organisation in space, their structure and organisation
* in tizme, and their operation. Sihce SchrSdzﬁger s time it hars teen

o knowh °hat °he ructér» of an ecosy$tern can 0113 roeman astable if °

.\crp are excranget between its corponents and between trese and the

outszde world, so that Lt is very icportant to\aocertain the funda-

rental aszpecss of suqh transfgrs of energy amd matter and how living

organisme transfozrnm egorgy into organisation, i.e. to find the phy-
. §icdl dasis fop the tendehey to an orderly 1ocal accurulat.on instead .
~ . - \
.

. .
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of a grogresslior toaard: nozogenecus chaos an? cacroscoplic unifore-
ity. . “ ~ .

This aspect of ‘the problem.lé;;s straight to tHe important
question of the dirpction an ecé?&stem takes and fken to nany othér
questions. What are the conditions' which E};ng about change ? Can
one assume that any patterr ls poss.ble for the components of eco-
systems, or 1s the number of possitile ;at:erns'li:ited ? Thas 1s an
important juestlior in ran-made wcosystems, spnee human sccieties !

. . .

seen to have an extremely limitez choice of avenues of developrent
» ‘e : .

for a giver blotore.

3hould the corcluslon e _that ratural ecosystexs naturally evol-

ve TOwards a limited nurbor of patterns, the conditions governing
such levelopment mu I

efined. It is already known.that an .

w

o

It

r

[14]

23
" (44
Mmoo O

09

without the a:d of accusuliation and
consumrtidn processes and that for a relatfvely shorta.time it gannot
develop ~ithoat Immigration. Tasing a longen tirme-scale, it can
‘evolve through reproduction, but developzent will be siowed down un-
less .mzigratlor .s possible. This is a mose importénr-point, since
the natural reservoirs of invadiag forces in the world are dry$ng up.

. +
ALl these rerervolng shozld te protected, whereas the variety of them

available seems now 0 be decreasing. . . *

We have rertioned only a few of the basic gquestions to be solved
in @ general thadry of the operation of ecosystems and they will

, THE 2734 O TISEARCH
]
Ae Two tvies 6f rescarch
nvironmental research m start with practical studies, but .

need nOt necessarily besoie en s
problems it sncounteres, the da‘ger‘here being %hat environrental Je-

.
search workers «ill be changed 1fito technocrats owizg to the urgency. -

of the specific problems ¢

ed 1n solving irzediately the
)

b solved,

nclude twe kinds of study. .

°
Environzental research i
studied and proposed for concrete cases.

Tirst, s0lations must bf

This is 3 zhort-term fask t

teams chosen to Suit the fe
Ll

be undertaken by rultidiseiplinary
{tures of each problem and including spe-
€i.lists Ir the natural and) human <Cien\es in proportions com=zensu-
rate with how far the sstgh concermed is zan-made. They Should of
course include the spesaglists or generalists nor teing trained in
th. various envirdnrental study courses.
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longer-terz general problems should be studied. Without
Yo & 4
the urgency of preparing new alterrative development poli-
it should be possible o derive from the general laws gov-

OO ow
>

e operation of ecosystems, it must bae revernterel that,it

2asty solutions worxed out aith nc overall persgective which
e envirorTental disasters :acmng us today. Interdisciplinary
< cf work and should <*rerefore congen-
aying the founzation for a theory of ecosystem operation.
for researcr zeaff »ny: f;r the cqmmunities themselves, as
Y

we have already salid, o wory out their development policies.

with deci-

trelir possible solutiors ¢ the various experire

o
rt
"

Y
»
o
3
U
to
s
o
3]
“r
~~
Y
«
~
w
*3
nd

valuable but inadequate in as zuch as
now ledge of these problems is still confined to a szall

- ;oxntingrout the possable dangers 1o “the environment of some
icul al planning decision or growsh policy
ve the protldrns raised by the environrental cri-
$is dy doing research and providing advisers in we form of,
resegr{h,tea:: to cozmunities requesting then
- relping o ruild up 2ata banks on e:o:yste:g.

ghnsadle I rezearcsh wort deal:ing mainly with cooplex systenms
. i3 %o mdre the fastert possidle progress ; . )
- tulid.ng up records of practical case studies *o which lozal
aughor E;ef ray have eagy accv‘; H N .

1
- eladorgte on stidies alwsady under way deulzﬁs with exzatzng

e reactivity of eco-
© eir operation!
Tniz &orv calls for a wide interface tetween unuversities and
LSommunities, as rezcarch sentfrer or tears can and zmust learn much
e

3
es. Conver:*l;, as we have already raid, the .
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T
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t
fad
(44
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y
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¥ﬂau1edgﬂ'so ortai to the comrunity, which

will Ye the ultirate decision=rmaker. Whi e environmcntal crisis
a =

is partly a recalt of over-fragrented

.
ion: on human sofictics.
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C. Level of research . .

. It is in the tradition to say,that research must be done at a
very”high level, but while this may well be true gf,fundamental re-
search into the operation of ecosystems, it can no longer be so when
the research is applied to development pfoblems, because societies
that wisn to develop must understand how .t can be applied and accept
or reject.the results on rational grounds. The research worker in an
ivory tower speaking an esoteric language understood by onl} a minor=-
ity of :p»c1a"s s would scem to kave had his day and.environmental
education, more than any other, cglls for a close interlocking of

s ) L}
teaching with research.

Thus an impor:ant juestion for discussion 1s the level.of envi-
rorzental research, since everyone must be able to understand the
findipgs. Yet action to popularise them must not encourage the belief
that they are easily obtained in a field shich is so complicated and
calls for research workers with a 5reat capacx;y for synuhes-s.

For example), rezuitcent of uden‘s of the enviranrent for
regearch uo“k Should be done as soon as possible, which is what these
stuadents LhemseAves <3Nt anyway. Fopeover, until ~hey *have acgquared

enough knOhledge to synthesise, whieh they <an do only at the post-
gr§§uate stage when genuine research becomes® possible, 1t would seem
essential to prepare them as early as possible for their research
work, In fact ‘~rs‘-year :tuden~‘ can dhd should be xntroduced,&o
research work s¢ as to familiarise khem with sinple probleas by col-
Iect:ng data, undert ak‘ng fiexd syudzes of practical- cases and so on.

D.-8tructures

‘# By definition, epvironmerital research stems from an interdisci-
flirary approach and probab.y cannot be done, therefore, intradition-
al specialist research centres, Hence, 1abcratorie< or research cen=
tres for it rust be set up in which researchnrs froz d;fferent dzsc;-
ylings uil’ bz employed on practical probleae. These es;ab11shnenfs
should of courso be closely linked with the spec1a11st research
centres, for exanple, by neans of 1nte*lock4n5 beards, sO as, tofac;l-
itate the exchange gf experience. ) i

The principle should de, firmly es~ab11*hed *ha the teaﬁs, and
even nore so their menlters, rust.be mobile so as to prevent any dis-
persdl of effort and Hility, as well as ossification in a field of

research. uh;ch requires a great &nsun‘ of drive. ' ~—
. & oy .
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£. Bonstraints due to higtory and the university spsten
Environf®ntal regearch requires, in addition to material resources
and ad hoc'struciures, qualified research staff., The latter, such as
Systenms- theory specialists, have however rnot yet been tralned,. so that
at the outsetr specialists in the tradifional disciplines will have to
be engaged. ) . ’
If, however, (as in france) research work&rs can oﬂly hope to make
a career in their initial disciplines, ard as the research services
' 20 not yet include a branch for the environzent, it is to be feared
that those who hope tc see good juality research workxers leave their
present jobs to do enviropzental reseanch will be disappointed
It is also possible that the environment, being a new and large-
ly open field of siudy, may attract :alnly second-rate researchers
who feel they hage not yet been sufficiently rewarded by the disci-
plines they wére brought up in. Thus the,recruitrent of good quality
researchers presents a problen and is one of the reasons why environr.

-

f. Co-operation at home and abroad .

blished soon fo everal reasons :

< evern shors-ter=s environmental problems often transcend the

Co-operatizn at hozme and adbroad is necessary and rmust be esta-
*

bourndaries of an area or country, €.g. in Zurope the pollution

o~ ) ‘E;the Rhine affec:s-Switzerla§§3 Germany, Belgzium, ?razce and )
the Netherlands . -

- all <countries belong to onéd and the sare a;}se ecosysten, the .

”

ecosphere, and <he sub-system which they form are inevitably
. .
intendependent, Every count '3 rast therefore try to devise a
. > i T - - - - 5 -
development policy which will not hult the other countries,

tut this is'far fros what happe.s today 3
- environcentald research workers are ruch t0o scarce for each '..
couniry to be adble o wait ¢alaly, evern if it wanted to, until
new rosearchers are trained 3 it Tust therefore take steps
¢+ *8 remedy the shortagé 3 -
- due to their initial training,‘environnental rescarch workers
' are usually specialised in a very rarrow field. When a coun-
try haz a p*ac;xcal envzroq—cn‘al probdlen for which it does

. r0t have the right ske\zalx $), there must be arrangements
t0 enable it to call in romeone from abroad who is familiar

with the gquestions to le solved.
[ 4
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rental recearch has made so little progress so date. . -
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. .
Conseguently : .
. T
' - speeialisation by universities or research teams in particular

L4

areas should be accompanied’by recrultment, for a fixed period,
of specialised research workers from the different countries
soncerned having & detailed knowledge of the‘particular area
. of ecosysten ; .
- staff shortages in particular sectors can be avoided by taking
. a na;zowal census in every country, and in fhe world as a whole, -
of all the available research workers 3 ’
- in addition to helping with the study of problems in some given.
Tarea; these research workers should be given courses, lasting
one acaden‘c year or less, im rese®arch establishments abroad
to widen their experience and give their®f o*elgn col.sagues the
benefit of their own experience.
. ’ . v
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"A Rationale fer.Modeling Dynamic Ecological Systems " in:
B.C. Patten: Systems Analysis and Simulation in Ecoiogy,1971,
pp. 123.191. .

. . . . -
22. V.E.T. WATT's excellent work Principles of Lnviroamental-Science
gortains a list of what now seem to be wcll-established' prin-
. ciples of ecosystem operatioch. -

P

. — 1Y
2?. See Part Two ; Chapter 4, by v. "TACOMINT
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~ ) NATIONAL DELEGATES 3
-~ 4
- BELGIUM T .a
W.E, van den RRUTL . . A
* Profegseur ' . J

. .
Faculté des. Sciences Agrononiques, 5800, - Gembloux

N v. HUBLE ’
Profesfeur. - *
LaDoratoire d'Ecelogie Animale et Conservation de ha Nature
Universizé de 3and Ledeganckstraat, 3%5. B - 3000 Gand

-\ P. LACONTE .
" Directeur . .
> Uniiversité Catholique de Louvain, 1b,vrue de 1'tspinette -

8 - 1348 loyvain-la-Neuve .

CANADA - - .
. @g.FT. FLETCHER . .
0 +  Chef de la Division des Relations avec les Universités

. Chef de 1a Diffection des Ecosystémes du Miglstire de 1'Environ~ - ]
~Rezent,- £difice Pontaine, ttawa X1a 053,‘0n:ario. . .

-

I. GABBROUR ’ * R
Directeur de 1'Institut d'Urbanisme . . R
. Université de Montréal, C.P, 6128, Montréal 101, Québec

M. RICHER
Sous-Ministre de 1'tducation. Canada

g
DENMARK <

A, BAK . .

* Professor .
Chairzan of the College of University Headmasters,
University of iopenhagen, Frue Plads, 1168 Copenhagen X

M. BOLL- . .
Professor . " *
University of Odense, Niels Bohrs Allé, 5000 - Odense
. T. FENCHEL - . )
Professor : : .
. University of 3rhus; £000 - Arhus C R *
- hd [
LR * . »
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DENMARK . . 1
_(cont'd)

J. HEDEGAARD °
Professor, Dr., &s Sciences, The Rolytechnical University
{Chairman of the Steering Group ‘for~whe Conferemce)

* DI 2800 Lyngby, Copenhagen

’ ~
A, MICHELSEN «
' Professor o>
Institute of . BioXogy, Un1vers1ty of Odense
Niels Bohrs Alle, 5000 - Odense
] v o
K.R. RASMUSSEN- < . D S

. Professor
‘ President of the Environsient Centre, Chemical ‘Instizute
Den Kgl. Veterinaer og Landbohéjskole

. ‘Thorvaldsensvej 40, DX 1871 - Cohenhagen V -
5. STRUWE - .
Lektor ‘
University of Copenhagen, Inst1tufe for Sporeplanter

1] Farxmagsgade 2D 1383 - Copenhagen K . -

S.E. JORG-NSSN
Pharmacy University, fopenhagen

. FINLAND -~

" C, von BONSDORFE. Yoos o \
Academy of finland, lLauttasaarentie 1, 00200 Helsinki 20 ; -

. M. LAHDEGJA - !
Ministry of Education, Rauhankatu 4, 00170 - Helsznka 17

H. TOIVENEN ! ’ ~ e .
Acadeny of Finland, Lauttasaarentze 1, 00200 - Helsinki 20

. > - -
B v

ERANC

trf

J.M. ABILLON®

Maltre Assistant o . .
» Départexment de 1'Environnement, ‘Université de Paris AR

2, Place, Jussieu, 75005 Paris . A

«  J.P, BECHAC ; N w e
Professeur de Sénie Sanitaire. - L,
Tcole Nationale de la Santé Fubligue :
Avenue du. Professeur Lﬁoi.Bernard 35 Renness

] ~ Ay
ooV LnBEYRIE * . :
- Professeur * o !
Directeur du Centre d'Etudes’ Supérieures d'Anéhagement
Université Frangois Rabelais, Parc Grandmont, 3720°Tours

P. TREHEN . % ' R J
dattre Assistant . : ‘ ' .
Ingtitut du CompoOrtement et de X' Env1ronnement ;.

.

Directeur de la Station Bioldgigque de Paimpont .
‘ Université de Renn¢s, 35380 Plelan le Grand .

v
- N . ° L]

o Those person: whose names are followed by an asterlsk were members
of the Steering Group for the preparation of the Conference.
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GERMANY .
P, SCHNEIDER . v
Professor , . . L.
s . Geography Universiﬁx\zj‘éshen, D-43 Essen, Henri Dunant Str. 65 .
IRELAND .
X.I. NOWLAN | ' L :
.Head of tbe Department of Town °1ann1ng . . / »
UﬂlvePSlty College, Earlsfort Terrace, Duolln 2 . - ’
- w  ITALY : i )
.. V. GIACOMINI® Tty
. Professour - . .
//——: qireCteur'de 1'Institut de Botanique, Citta Uniyeisitaria, Roma
JAPAN R ' .
E. TAKAKUMA ) R .
Dean .
School of .edxcxne, Universizy of Hokkaddo - Hokkazdo !
1 T. TAKAMATSU :
Professor . L. ' .
*  Department o!-Chem}cal Englneering, Kyoto University - Kyoto .
. e : 3 L.
~ HETHERLANDS » -~ . ’ Y S
; . D.J. KUeENEN - .o :
_ Professor of Envzronmeﬁtal Blology,\holfhezerweg 91 - WOIfheze
H. PETERS, ’ *
Lecturer in Chemical Sanitary Engzneerlhg, Lgngenkampweg 105
Znschede,
c A ~ .. J
~ * I N . . ~ Mo B,
AW, SWETS ; ’ . - .

Lnter Faculty., Working GrOup on Enalnonmental Studies
Municipal University Ansterdam, c/° Plantage Muzdergracht iy ’

. Amsterdam. <. .. "
- A.MuM. VOSMAN T .
“ Inteﬁ;Faculty Working Group on Environmental Studzes ‘
T Municipal University Amsterdam '
c/® Plantage-uuldergracht iu - Amsterda
. i o B
HORWAY - - oA .

‘ ~ ‘ - - . . \ ¢
B, BJGRNDAL >
Instltute of Edugatzonal Research Un;vers;ty of 0Oslo =~ Oslp I

- L]
R.G.F. FORT S v -~ - ’

X 7 Miaistry of Environment, Oslo 1, Oslo Dep * .
P. HOFSETH - ' .
Environment_Prograrime Coordznator, University of 03lo

. Blindern - Oslo 3 . - v .
" N \ . ” ~ : . s .q.‘
C. KROHN v ) . \
Research Dirsector . .
SINTEF, Norwegian Inst;tuxe of Technoldgie }; .

Un;Vérs;ty of Trondheim, N-703% Trondheim NTH

P ~ .
P - «

I. AULIN
InQiitutearcrztect Instltute of .Town end Regzonal Plannzng
Unrverazty of Trondhelm N-703u NTH
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SWEDER
v, .
L.E, DANFORS

Assistant Professor
Royal Institute of Technology. S100%4 - Stockhdlm » .

* H. STENRAM 'P . - .,
Assistant Professor
Environment Studies Programme. Helgonavagen 5. S$223 62 Lund

b .
TURKEY . .-
. F. YAVUZ . '
Professor , . -
Faculty of Political Science, University of Ankara - Ankara

L]

UNITED STATES . ' .

- W. BOGAN
Director
Division® of Educational Technology:and Environmental Education

..Office of Education, Department of Health, Education and Welfare
Washington.D,C. 20202 ) .

A (2 -

YUGOSLAVIA -,

. .

[y

K. TARMAN '
Professeur ‘ s
¢  Faculté Biotechnique. Krekov. trg 1, 61000 Ljubljana

)

0.A. WEBER ;

Professor

Chairman, Yugoslav National Committee for the Man .2ari Biosphere
» Programme, ‘P,0.B. 291, YU-41001 Zagreb .

’ - a -
‘ . - EXPERTS ) . .
. . v e . :
3 * . '
AUSTRALIA L ‘ .
. B Vv ' . .
s A.A, BROWNLEA - T N
o Foundation' Rrofessor in Environmental Studies \
" Griffith University Nathan, Brisbane, Queensland, 4111 °
. BELGIUM ' ) ' ‘
J. BORMANS ’ - : .

Directeur du Département Technique
Fédération des Industries Chimiques de Belgique,
Square Marie-Louise, 1040 Bruxelles

CANADA

G. FRANCIS® .

Professor and Chairman ¢

Department of Man-Environment Studies, Faculty of Environmental
Studies, Urniiversity of Waterloo - Waterlvo, Ontario .

| A . .

| P.H, JONES- . . ,

| Professor -

L Director of Institute of Environmental Sciences and Engineering
L' University of" Toronto, Toronto 5, Ontario, ’ .

.
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