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FOREWORD

——

The Seventh Annual Conferencc of the Natlonal Associztion for Environmental Edu-
eation’ (NAEE) was held in Chicago, Illinois on April 30 and May > aad 2, 1978,
Attendance at the Chicago conference was 362 persons from 36 states, the Disirict
of Columbia and three Canadian provinces.

¢

The Current Issues series 1s designed to provide a permanent record of che best
papers* presented at each NAEE conference. Current Iusues IV includes -2 of the
73 papers- presented at the 1978 conferonce. The varlety of toplcs covered by
these selected papers reflects both the breadth of the environmental education
field and the diversity of interests and talents of the NAEE membership.

For the convenience of the reader, we have organized this volume into seven
gections. The first section consists of a single paper by T.L. Harper and

S.M., Stein, a thought-provoking look at environmental ethics. "The other six
,sqetions are: International Environmental Education, Energy, Systems, Environ-
_mental Studies, Epvifonmental Education Research, and Environmental Education

' ¥Programs. Assignment of papers to these sections was done somewhat arbitrarily.
Readers will note that considerable overlap =xists among papers assigned to dif-
Jerent sections. This, of course, is simplw a function of (the interrelationships
of) the subject matter with which our authors deal.”

We express our Eppfég%atiﬂﬂlzﬂ_Dgf‘fEViEWEfS for their candid appraisals of sub-
mitted manuscripts, t& the authors for their patience. and cooperation throughout
the review process, and especially to John Disinger for shepherding us through

our’initial year as editors of Current Issues,

The Association expresses its appreciation to the ERIC Clearinghouse for Science,
Mathematics and Environmental Education for sponsoring the pdﬁ;icatian of Current

*Referced ?apers: Each paper submitted to Current Isggeg,iy was refereed by ‘
two independent reviewers. Final decisions on acceptance were made by the
editors. - -

T

Craig B. Davis
Arthur Sacks
Editors
November 1978
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: 3 THE NEW ENVIRONMENTAL ETHIC: A CRITICAL EVALUATION'

. . T. L. Harper and S, M, Stein' ! ’

3
a .
. - =

This paper was written in response to the observation that many people who dre
concerned abuut the state of the natural environment teem corfused regarding the

‘appropriate criteria for decision-making. It is crucial to establish such cri-

terla. before undertaking éﬁslytical. politiecal or educational aegivitiés in this
area. . ; C

Many environmental scientists and "envirommentalists" aacept the.imminence of an
"environmental crisis." By this they mean that what the environment is (or will
be) diverges significantly from what (in their opinion) it ought to be. The

solution proposed is the adoption of a new "envirommental" ethic which considers :

elementa of the environment to be (intrinsieally) nbje:ts of EEhiEEl concern. . A
typical argument is that advanced by E. Oddf:

A8 human pnpuiatian growth, technology, pollution, and demands on finite

~resources begin to tax the earth's capacity, the theory that man and the,
environment are a whole must be put into practice if man ia to avoid
self-destruction. '"Holism'’in terms of planning and ranagement requires
a fundamental change in man's attitude towards his environment and most
important of all, an Ethical basis for the ﬁecegsary legal and economic
incentives.

T

T e v o dn 1933 Leopold wrote:

"When god=like Ddysseus returned from the wars in Troy, he hdnged,
all on one rope, some dozen slave girls whom he suape:ted of misbehav-
ior during his absence. This hanging involved no question of proprie-
ty, much léss justice. The disposal of property was then, as now, a
matter of expediency, not of right and wrong. Criteria of right and
wrong were not lacking from Odysseus' Greece. The ethieal structure of
that day covered wives, but had not been extended to human chattels,'

"During the three thousand years which have-since elapsed, ethical
criteria have been extended to many fields of conduct, with correspond-
Ing shrinkages in those judged by expediency only. This extension of
ethies is actually a process of ecological gvalutian . s s

"The first ethic dealt with the relationship betveen individuals.
Later accretions dealt with the relationship between individuals and
soclety., .Christianity tries to integrate the individual to society,,
democracy £o integrate social organization to the'individual. There
is yet no ethit dealing with man's relatipnship to land and to the
-nonhuman animals and plants which grow upen it. Land, like Odysseus’
slave-girls, is still strictly economic, entailing privileges, but ,. .
not obligationa. The extension of ethics to :his third element in
human . environment is, if we read evolution correctly, an ecological i
possibility, It is the third step in a sequence. The first two
have already been taken."

. Thus Leopold eloquently stated the case of a natural evolution
"-of ethics, and He correctly predicted that the early "conservation
.. movement" signaled the beginning of societal acceptance of an envi-
ronmental ethic ... .We can confidently expect that the decade of
1970 to 1980 will bring greater acceptance of the third ethic be-
cause it must. In fact, we could argue with considerable logic that
the progress man has made -in, formalizing the first two ethics will come
- to naught unless the third and final component is a:eepted and put
into legal and economic.practice.2 . , _ \

1

v
\

1T. L. Hatper ahd S. M. Stein, members of the Faculty of Enviranmgntal Desigﬂ

University of Calgary, Calgary, Alberta, Caﬁada
3




L]

; Ag'iéagﬁ';hree distinct posit! a1 are being advanced, 3 Each requires aeparate
~avaluation. With implicit assumptions made ekplicit, the three pgsitinna seem to

v be: . t -
~ Position hzﬁ Civen.that ' : / ,

1. 4in the paat, sll persons wérg not considered to be objects of ethical
‘eoncern ([ r example, slaves) _ .

) i T

2. ‘today all persons are considered to be objects of ethical concern
, ) ' ‘ .
3. today s.ements of the environment are not considered to be objects of
of ethical concern , i
i {
it follows that : s \\\; . S ,
’ - . 2 - . .
&
4. we ought to conmider elements of the Enﬁiranment as objects of ethical
concern (i e.,; 1t would bé 5‘1agical extension of the notion of morality).

, Position B: Given that . - T )
1, 2, 3 as in Position A, o

it follows that

B

4. 1in the future, we will consider elements of the envircnment as abjects
of ethical concern . I

&

which implies that : oL :

- 5. we ought to consider elements of the environment as objects of ethical
' concern. 7 . .

‘ Position C: Given that

l. as a :nnsgqueﬂcé of our fresent use of the enviromment, people now or
in the future will suffer (perhaps die), or be unable to fulfil their
own gaals < T

2. 1t is wrong for people.to needlessly suftér’gr be de?tivedsgf the right
to fulfil their own goals ‘ ; S

ross

3. 1if environmental elements were considered to be objects of ethical
coneern, ve would alter our present use of Rhe environment ‘

it!failaws that « . ' ' . )

4. we ought to -onsider elements of the environment as objects of ethical ,
concern.4 : :

Each of the three positions fails to provide a justification for a "new environ-
‘mental ‘ethic." Positiols A and C reflect confusions with regard to the nature of

ethical principles. Position B reflects confusion with regard to the distinction

between normative and desariptive statements. The next two sections of the paper

will examine these two confusipns and relate them to positions A and B. The

third section will examine ition C and propose modifications to it which will
. provide a proper ethical basis for envifanmental preservation.

5, o s

"A. Ethical Piificiples and Their Application

v Ethical pxinciples are action-guiding rules with universal applicability ({i.e.,
they apply t& all instances of a patticular type subject to specifiable. -excep=-=-
tions). Moral evaluation deals with the critical evaluation of human acts a:ﬁ
,eording to a certain conceptual framework. ' That is, when we think of an action
as a moral action we evaluate it’ by reference to a set'of sﬁaﬂdards. These
standards define the moral realm. Thus, for example. if ‘'we say a person's act
was mnfally praise-worthy since it was done in order to decrease the suffer-
ing of athe: individuals, we have eritically evaluated that act as morally

B
ES - =
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praise-vorthy by appagliﬁg to the standard, i.e., the alleviation of human:
suffering, as a criterion for proper moral behavior. As such 1t defines
what moral action is,

Some features of moral behavior are:

1, The possibility of moral evaluation presupposcs that individuals have
the ability to choose between alternate courses of action. That is,
‘the posaibility of engaging in moral behavior and consequently the
possibility of moral evaluation presupposes the existence of free action.
A person who decides to do an act must be able, im view of this, to
freely and consciously choose to do the act in question., - person who
cannot make ‘such free choices, that is a person who 1s either compelled
to do something or accidentally does something, will not be the object of
moral eriticism one way or the other. Thus, for example, if an individ-
val falls out of a window accidentally and in the course of hitting the
ground falls on someone and injures him, he canmot be morally criticized
for committing an immoral act.

=y

There 18 a corollary of this feature of moral behavior. Moral behavior
requires that all people be able, if they so choose, to engage 4in actions
vhich are unselfish. If all human actions were selfigh then, of course,
man would not have the choice of either doing an act selfishly or not
doing it selfishly. Consequently, the possibility of unselfish action is
a necessary condition for moral behavior. .

2, An important feature of moral behavior and moral evaluation 1s the uni=-
~versality or impartialityof moral prescriptions. Thus, when one pre-
. " geribes a moral course of actlon, that prescription must be made without
" reference to a partial consideration of an individual or individuals

(unless there is a morally relevant reason to do s0).

3, Very roughly we can say that there are two standards or criteria which we
. use to define and evaluate moral behavior, which lie .at the basis of moral
il prescription and moral obligation. The first moral criterion is positive
" .and may be described as utilitarian.’ Again, very roughly, the ,
utilitarian criteria of moral evaluation relate to the consequences of
human action, Thus, 1f an act is engaged in which is intended to bring
gbout an increase in happiness (or a reduction in suffering) among human
- beings, then from the utilitarisn perspective that act is the right act.
~ 1f, as a matter of fact, an action leads to consequences which increase
the happiness of individuals or reduce the suffering of individuals then
- the consequences of that act are good. The utilitarisn logks to the ends
or c¢onsequences of actions. There are great difficulties with this account
of morality as a criterion.6 However, one mubt agree that such considera-
tfons, however refined or limited, #hould play an-important role in
evaluating moral behavior. ‘

' The second moral criterion is essentially negative. That is, it does not
tell one what should be done, but what should not be done. It puts restric~
tiona on what one can do from a moral point of wview. Thim negative
criterion pasically deals with human rights,7 It prescribes that all =
action whfch leads to the violation of individual rights is morally wrong.
1f one 1is to be a moral person, one must abstain from such violations.
Thus, for example, if I am to engage in moral behavior, I cannot steal,
L rob, or physically vidlate another individual. O0f course these are prima
facle obligatiéns and may be overridden by specdial conaiderations. For
example, if one person has physically violated another, the other haw the
right to take action against tle first on the grounds of self-defense.
But_all things being equal, oné should not take action which viclates the
" rights of other individuals.

These principles ‘take different forms, but occur in or underlie the
" recommendations of most ethical thinkers. Some have tried to combine them
in one‘principle: ’

s13 - -




tion whatsoeyer we are always to act in such a vay
jeryona’involved - treating each man as a person
espect 'in his own right - as much as possible of
s-that the person wants that is compatible with

1is fellow men as persons.8 e

%? disagreements between ethical thinkers concern, not the validity
iples, but what to do when the two principles conflict, resulting
{lemma, For example, in order to relieve one person’s suffering
to violate another's rights. ' : S

ant to realize that while principles are universal, objective ana’
their application will be quite different in different circum=~
i failure to appreciate the distinction between universal '
their situational application often leads to ethical

It is also important to recognize that these principles can be regarded as: : °
{teria for the evaluation of moral behavior. Even if it cquld be shown

‘that' these principles are ultimately derived from others, at worst, they are
" ‘usaful as a practical test for moral behavior.

. Tha al princinles discussed above refer to "persons', "man", or "human
" beings". 'This is not an arbitrary application, but rather relates to cevcala -
properties which are necessary in order that any being be tonsidered as an -
object of ethical concern, - T o

‘- Ihiﬁa are three necessary conditions that muat Le satisfiad. For a héiﬁé]ta
1be considered an object of ethical concern, it must possesg the ability.to: -~

1, have positive and negative experiences and to be consclous of phem
(1.e., t'e ability to experience pleasure and pain, to enjoy or to
suffer); v ‘ R ..

2, conceive of a state of affairs different from present reality (i.e.,:
_.to have preferences and values, to set goals); .

'3, freely choose between different courses of action.

The crucial question is "what beings have these’ properties?" Clearly, people
are the paradigm of beings which do possess these properties. Inanimate
objects are the paradigm of beings which do not possess these properties.
Some have argued that animals might possess these properties to ‘some degree.”
s\ A fev might argue that plants also do. A rather amusing example is the scien-
tist (Clave Backster) who found apparent evidence that plants have feelings. .
Hovever, -another acientist (Eldon Boyd) managed to get the same "reaction" . . -
. from a plece of styrofoam, Ha' concluded that the effects were produced by ni
. fields associated with the investigator rather than.the object under’investi-

gation. When asked why he ruled out the possibility of atyrofoam having a
1ov_grade consciousness, he replied "because that's ridiculous,'l0

' Por the balance of this diacussion, we will define all beings with the °
requisite properties given above as "people', and all beings without them as
"thingh", Moral principles are based on the recognition that all people ara
- of intrinsic value and worth, With the exception of possible borderline
’ canes, our definition is the common intuitive one. Persons are defined by "
' these properties (having goals, intentions,, making choices, avoiding auffer-
ing). . Whather a' creature has theso properties (i.e., is a peracn) is not a
matter of attaching or removing a label. A person is not creatad by attaching
the label "person"; a person is not destroyed by removing the label "person". .
A person cannot -be changed to a thing or a thing to a:persen by flat or
decree, .The fact that many whites in the U.S. south did not treat blacks as
persons doas not mean that they weren't. The fact that Odysseus did not treat
slaves as persons does not mean that they veren't. : g

EERES
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’Ehigai pdin:ipie respegt the rights of all persons Equslly unless
s .is ‘an.ethically relevant reason" -applied fn Odysseus' day just' as
’;it dneg“;nday. As’ Lenpald ‘points out, Odysseus would have agreed with this
i.;prineiple,ﬂbut ‘he would have applied. 1; only to his fellow Greeks. Our

o diﬂgng!HEﬂE with- DdYESEus would concern not, the validity of the principle,
’,hut whether or nat slsyes vere- persans. .

‘in Eact Ddysseus (and nther slave ﬂwnets) can be ShQWﬂ to have tecagnized
'pfnperzies of persons in slaves, and is the:eby self-condemned, ®Use of
the term "misbehavior" recognizes the ability to choose betwez. ai .crnatives
. ,after a seifscanscinug evaluatinn of them.) What was required in Odysseus’

- day was not .a new ethic bhut 'a proper applicatinﬂ of the ald ethie to all

' persons.’ L ) . . .
S The question of further extension of the applicati@n of etnics depends on
0 - ‘whether the objects of concern are persons (i.e., whether they have the spec= .
ified necessary properties). Elements of the environment do not, in general, ~~
‘posasess the, properties of persons. They are therefore not the praper objects’
of ethical concern. To consider them to be so iz not a 1agicgl extensiﬂn of
the nncinn of mafality, but a contradiction of that notien.

a e .

Position A thus fails to prnvide a justification for a "new environmental )
ethic." We will now look at the basis for Position B, and consider whether g
empirical knowledge pravides us with any such justification. :

- B. Normative and Dascriptigg Stateggﬁtg -

Argument B takes an objective, non-human viewpoint, separate from the goals.
and desires of persons. The purpose of such an empirical, systematic,
_sclentific viewpoint is.to deseribe, to explain, to predict, to understand the
properties of phenomena and their relationships. It provides no grounds for
_ evaluating one phenomenon or state as better than any other. The problem of
.attaching teleological significance to biological explanations is that pur- -
pose can be defined in any set of natural phenomena.: For example, the pur— -
pose of cancer cells may be to grow. 'Better" relates to human valués.
Distinctions such as glean/difty, diversity/unifsrmity, beautiful/ugly relate
to human needs and goals. All systems survive in some fqrm. . One state of ;i
the system 1s not better than another, just different. - o

Many purpnfted scientific descriptians are, in fact, nurmative tecamménﬂatiaﬁs;
From a sclentific viewpoint, whether a certain type of pollutant produces al-
gae 18 true or false, not good or bad. It is from a ‘moral viewpgint that it
is good or bad. It is from the viewpoint of human values Ehac 1t is

desitable or undesirable.

* Many anvitcnmentalists fail to appfeciate this distin:tinn. This results-in
the use of ambiguous terms like yeapnld'a "ecological possibility"” which makes
4t-difficult to determine whether-a-prediction or a normative recommendation
is intended. Odum's statement that "we can confidently expect that the decade
of 1970 to 1980 will bring greater acceptance because it must"1l could v

. be interpreted as claiming either that acceptance is inevitable (a prediction)
or that it is morally necessary (a normative recommendation). Odum's predic-
tion of the evolution ‘of a new ethic may be correct, but this provides no ..
basis for his normative recommendation. When a statement is normative, we

= .  are entitled-to ask '"what are the reasons why we should behave in the manner
' recommended?" The reasons we get will be rela:ed Ea the same old tfaﬂitiaﬂal7

ethical principies.

' Some' may abjec; that here. and in our third cgnditiun fcr abjects ﬂf gthical

egncgpt of free will. This is true. We have assumed that all Hhman ac;iuns
are not degctibable in causal terma: .

One ‘class of laws in psychology gives causal explanations which

geen suffieiane to account for what happens to a man, but not

what he does. There 1s another set Qf laws, however, which ‘ K
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ﬁpens ta men;'but what they do =.their
: But such- laws

5:han suffiziEﬁ; ganditians'.... "As
It ‘may well be

cludes a suffiaient Explanatién in
uralistic terms,12

tion wgre not true, 1if Ehis &iatinczian were falsg,
8 nothing to argue about, There would be no good or bad,
IthE ﬁcuid be anly p:edigtian¢ Canﬁer‘:eila; sir '

‘un Egientiflc ur Empirieal knawledge, thus fails.tatpravid
A valid jus:ifi:gtian far

shawa some prgmise in that it réiates to- the Hellﬁbeing af indivi
: Sts:ement CZ (1t ds wrnng far peaple ta neadlgasly suffet or' b

B changed. Statement €3 prnpases a means ta “achieve Ehis',
- | to egnsidgr alements of the environment as objects of ethi:al gnneern.
- Hnwever, it would elevate a means to an end.in that it would make people and:
co-equal, In some situations, t this would involve vialgting the right
. [ 13 or inflicting suffering upon them, in’ order to save: ‘the’ envir
ment. It would involve using these persons as means for the gake of things,

fwhigh di:ectly vinlates the ariginal intent (as exp:eased in 32).  ¢5

, their own vslugs and prefe:enges at ‘the Expense @f ather peaple.- They are’
gttempting to dictate the goals, objectives, and 1ifesty1és of other peaplel
Such an endeavor 1s not morality but immorality. An environmental ethie

whieh makes the envirnnment an end in itself is not an ethic at sll!

S A praper ethieal basis for presgrving the enviromment must relste to the
T gnal& and to the well-being of persons. The environment® should be preserved.
FEAE o} prateated whenaver it relieves or prevents the suffering of persons or °
i . whenever it preserves the rights of persons,  .This' eriterion recognizes that
‘- S the preservation of the environment is a means to human happiness, and not an _

. ‘end in itself, 1If an individual's activity (for example, driving his ear to
‘work) interferes with other peaple s ability to achieve their own goals (for

" example, to: 1ive peacefully in their own homes) or causes them to suffer,

' then these are moral grounds for government intervention. The natuté of =~ =
intervenﬁian which is apprapriate is an id2nlagical queaticn. If the- indi—
vidual's rights to a clean environment are held to be absolute, then the * ~
agtivity should be -prohibited, If utilitarian criteria are applied, then the
pollutar should be made to bear the (externality) coat of his activity.

=Hhat 18 needed is a nevw Pasitign n':
Given thdat

l. as a eanagquen:e of our‘present use of the environment, peaple now or in. .
g the future will suffer (perhaps die) or be unable to fulfill their own . ' ™
' - goals ' : .

: . 2. 1t 1ia wrong fnr ‘people to negdlessly suffer or be deptivad of the right
‘ ‘ to £u1£11 thair own_ goals
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’eneerned with the iﬁpeet of our present.use ef the
vt"end modify that use so that it does not inflict suffering
the righte nf individual pereone {presert or future)

een thet ‘there is no justification for a "néw envirenmEntel ethic"
(the envirenment {or elements thereof) as having intrinsic worth
eede and deeiree bf pereene. Sueh an ethie is nee a legieel

H

» equired is a proper application of the old traditional ethical prinei—
.2ﬁ1ee hich take into account new knowledge and new eireumeteneee, This is _
. implieitly ‘recognized by most of those who argue for a "new ethic". When they

n ug.of the dangers or detrimental effects of a particular intetventien, they
rﬂit is dangérous to persons, or to things_ valued and appreciated by _
perenne: Dnly an ethic which is properly pefsenicentéréd car hnpe te command
the neeeeeery ellegienee of eli persons, :

R Our role as edueatnfe is not to iﬁeuleate etudente with our pereeﬂel values,

. ‘biases or ‘prejudices. It is not to teach an ethic which 1s not an ethic be=

- cause it fails. to respect the individual person. Our reepeneibiliey as eduea—
"Enre is twufnldi .

" to explicate the beeie murel principles which we all held‘ and teach
‘etudents how te apply them, and — .

o . to eemmunieete knowledge eeneerning‘the envitenmentel effeete ef ell
._L",typee af humen Antervention. )

Studente 1.3 edueeted will be equipped -to make ‘their own feepeneible ethieel
v deeisiene af a prefeeeinnel a pelitieel of a pefeanel nature.
. N 3

REFERENGES AND FDDTNDTES

= T, N . P
w2 . . .
Cyt

vii 2. E. P. Gdum, "Eﬂvifenmental Ethie end the Attitude Revelutien," in W. T. .0

Geergie. Unifereity ef Georgia Preee 1974), P. 10.

3. Aleheugh the erei cited seems to muggest our, 1nterpretetien, end Dehera
g seem to have interpreted them in a similar fashion, we are net eaneern
. here with any debate as to what the original authors meant to say. '}
‘does ‘concern us is that these arguments underlie much of the eurren
: thinking about man's feletienehip with his enviranment;

¥

4. 'Sevefel variants of“this position are common. Qne reletee to eelf—pfeeerve!
tien, enether to preservation of the spacies "(man), . -

s, The Eriterian is derived Eram Bentham., ' o
6. »See B. Willieme,‘ﬁefelitg (New York: Harper and Row, 1972).
. '7.. The criterion 18 derived from Kant,

T e e e e e e s - ) ) ) f ) :
8. K., Neilson, Reason and Practice (New York: Harper and Row, 1971), p. 275,
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Feinberg,  The ‘Rights of Animals and Unborn Generations”, in W. T. ~
Blackstane, ng. cit., p. 43- 63. . v : o

P ‘Ihampkins aﬁd Ch:istapher Byrd, The Secret Life of Plants (New Ynfk-
: Hsfpgr snﬂyxaw, l973), P- AD

lne, eit. (emphasis added)

S Benn'snd R. Peters, "Thé Limitations of Causal Explanatians,“ in

. Edwards and A. Pap, A Modern Intrcductiuﬁ to Philnsnphy (New York: = -
5 Free Press, 1965), p. 9. .

: .

It shauld be noted that all «{not just owners) have rights to common re- .
sources, such as air, water, and in some instances, land. L R~
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‘Three of the papers in this section focus on a need to internae,
{;innallge ‘environmental educatiom. Noel Brown traces the con-
:sideragian af enviranmental prablems at a aeries Qf internas

, ’_.1n 1972 and- desctibgs the goals of twn cnnferam:es planned A
t.. .o for 1978 and 1979, He describes UNEP's role ds a catalyst in
- 1nterngtiun5; environmental education and qutlines a timetable - -
~"for -expanding EE efforts during the néxt Ffour years., B, Ray Horn
: + -~ deseribes 'a world-wide needs assessment gponsored by UHESCQ-UNEE
T autlines ‘the resgults of the 35535233g£ and discusses the impligas‘
.. tions of these results, He also fferi~a set of "World EE
' Guidelines for North America.!' Kevin Vinchattle et al. suggest
- that the internationalization of environmental studiea courses
should include "some exploration of the enviranmental perspec=
tives held by the people in cultures other than our own," They
~ suggest that foreign students reptesent a largely untapped re-
' servoir of expertise on this gubject, They describe the format \
" and results of an undefgraduate environmental studies cpurse \
- that used foreign students as the sources of information on’ "
* environmental perspectives held.by citizens of their native =~ \
*'. countries, , '

‘The fourth paper by Jahn Towler describes a niormal day at an-
.. Urban Studies Centre in Great. Britain and asks uhy such centres
. have not been ﬂevelnped in North Ameri:a.t‘ o=

€
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ENVIRONMENTAL EDUCATION FROM VSTQCI\HQLM TO TBILISI AND BEYOND '

Noel J. BeeWnl

,Appreximately one yeaf ago, representatives from over 70 eeuneriee met at, Tbiliei

in Soviet Georgia to review the implications and the possibilities of application

.of the Stockholm recommendations regarding environmental education, as well as to

study the specific ways in which education could help solve the problems of pro-"
tecting the human environment. This was perhape the first.such intergavernmentel
conference ever—held to address the question of environmental education directly

. ~and, despite a serious lack of publicity, the conference did succeed in creating
- the necessary framework for broad programmes of international cooperation-and

formulated a.set of eritezie and guidelines to feeili;ete national, regienal,
end inte“ﬁeeienel aeeien in this regard.

Ibiliei may have 1eeed envifenmentel education on the world's agenda -- but we
cannot leave it tHere. What is needed now are mechanisms and instruments to-trans-

late the recommendatlons of Tbilisi into workable programmes of action. Programmes

that will not only find thelr way into classrooms and curricula, but will alse help

"' to create environmental awareness at the highest policy levels; and that will in- -

duce decision-makers everywhere to include environmental dimensions..in the con-

- -gsideration of their policies, programmes, -and projects. Above all, what-we need
- now, in the words of one of its recommendations, is the necessary knowledge for . _

interpretation of the complex phenomena that shape the envirenment, and tha skills

required in devising and epplying effeeeive Selutiene te envi:enmentel pfubleme.

Tbilisi would thus seem te challenge educators everywhere to dealgn systems of

.- learning that will provide individuals and communities with the means of inter-
preting the interdependence and interaction between various envitenmentel elementsa

in space and time, S0 as to deepen our awareness of our changing relationship with

" the biosphere,  The immediacy and utgency of ehie challenge .should“be all the
. more .apparent as we review the efforts of the world community to come to terms with

the ehengingrequirements of glebel viability and the need to more efieetively

'manage the world's firs: truly technological civilization. This effort, perhaps-

‘unique to the decade '70's, is expressed through a series of global conferences,

" whereby a set of global priorities have been identified and on which a measyre
-, of consensus for cooperative action has been reached. The result is what.may .
_roughly be termed an emerging global agenda. I would like to place that agenda
" within the perspective of our concern with envircenmental education. because it

is here that I believe that certain critical inter-relationships need to be more
clearly articulated. It is here also that I believe: that the integrated perspec-
~tive so fundamental to environmental education will réveal serious gaps in our
efforts -- gaps which must be bridged if the reorientation of our attitudes,’
values, and behavior is to become the basis of a new environuental literacy.

(1) Stockholm, 1972: Environment: The Changing Relations Between Man and The
. BiBsEhere . , ) g 1_1' e

i 1

-Perhepa, pfeﬁheticelly,'the first in the series eE‘intefﬂatienel eenfereﬁeesvwhieh

began in 1972, at SEeekheim, placed environment on the global agenda and in doing
80 alerted the world to man's changing relationship with the bieephere. and to the
need to shapé our actions throughout the world with a mote prudent care for their
environmental consequences. It has now been six years since the Stockholm Con=-
ference, and while the world has yet to turn the environment cormer, the world
community seems to have started in earnest the. dong march toward envirenmehtel

"preteetien and. planetary secufity. For one :hing, The world community now for

the first time has a working environmental system, with machinery for planning,
coordination, and mobilization of human and financial reésources and with unpre-

. cedented levels of cooperation among its operational sectors. Central to that
- system 1s the United Nations Enqiranment Programme serving as beth eetelyst and

— =

lﬂenl J Bfuwﬁ Director, United Netieﬁs Environmental Pfegremme, New York

- Liaison foice, New York, New York.
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:énvitunmgnzél conscience of tht world. Secondly, it can.now be reported that -
" “in the six years since the Stockholm Confererice, more ‘than one half of the United

Nations members have established mechanisms of one sort or another to coordinate

" the -envircnmental activities of the various sectors .within national societies,

. and renvironmental” impact standards are becoming an increasingly familiar part
of the development landscape. Moreover, I believe governments are becoming in- .

" ereasingly convinced that the environment cannot Be nationalized and that broad
Pragréﬁﬁes of cooperations are necessary for our collective survival, But per=
haps the most significant aghievemaﬁt;is the emerging consensus on the meaning .
of environment itself. Environment 1s no longer a point of confrontation be-
tween the Third World and Developed World as it was at the time of the Stockholn
Conference. Nor is it any lenger conceived as a problem of pollution to be
settled by teclinological arrangements or merely another luxury of the affluent
who ‘may now indulge in gratuitous comtémplation of the quality of life.

Today environment is recognized as. an all-encompassing concept -- the sum total
of a series of organic and complementary relationships between the natural order
and the growth of population, the patterns and nature of resource and space use,
and such factors as societal goals, socio-economic structures and institutions
and 1ife styles. And while it may be true that industrial and agricultural develop-
mént have, thraughxmisﬁanagemeﬁt by man of natural ecosystems, created many
environmental problems, including the pollution of water, soil, and air with sig-
== “nificant costs to human health and well-being -- it s also true ‘that environmen-
tal problems are likewise caused by the lack of development and that poverty
breeds its own environmental costs. The relentless pressures that arise where .
basie human needsare not met can diminish or eliminateé the resoyrce base from v .
- _which man must lnevitably gain his sustenance, The destruction of forests, -the
“loas of arable land, the loss of human productivity through disease and mal-
nutrition, and the increasing pressure on fraglle ecosystems, all of which result
from poverty,-are typically problems of developing countries most acutely am=
- plified in the poorest sectors. These arexas signivicant environmeritally as the
* - pollution of air and soil by industry and agriculture, and’ over-consumption and
_waste by the affluent. Whether-intended or not, the poor possess an environmen-
tally damaging capability, whose conséguences will not remain below the poverty

line, . . T

Environment thus remains everybody's businessinpaé;ng to humanity at large the
same fundamental problem, namely: whether the natural order can long sustain—w-_
the human enterprise, and whether the accumulated power at our command and our ir- '
repressible dtive for progress will somehow impel us to transgress those outer
limits on which the continued,viability on the biosphere depends, In other words,
Stockholm, by placing environment on the global agenda, was, at the same time, to
-warn us that the continuation of 1life 6n this planet, not to mention the quality
of life, could very well be elévated or reduced to a human choice -- and herein .
lies the central management challenge: How to ensure that those human activities -
‘and choices which significantly affect.or modify the environment are properly
assessed. This will require a fundamentally new approach to societal decision-- .
‘making, where long-term considerations must become a premise of all decisions
‘and a standard operating procedure, It will require also better methods for evalua-
ting the full consequences of decisions which affect both the physical and soeial ¢
. environments before such decisions are made. Coupled with this is the develop-
. ment of better techniques for allocating real costs for activities. to those who'

benefit from them and assigning real values to such traditionally free goods as

, water and air. - : “ : . L
Environmental Education HéSAﬂ;RE;EWHE:% A v
(2) Bughargsgm'7§ﬂagdﬂTheAgﬁggg;hg Dimensions of Human Fertility

The second in the series of conferences was population, which brought inte focus

- the changing dimensions of human fertility, By placing the question of populatica
on the global agenda,.this conference gave governmeints an opportunity to review
and assess the issue of human fertility in all its complexity. For one thing, .1t
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hat’ ;he pﬂpula:ian prahlem daes not 1end itself to'a hatdwafe solu- -
e the" hardwsre to gffectively control pcpulatiun; hawgver. whether '

,a:ions and many dif;iculties still to be overcome, the.
f mnnumental sigﬂifican:e. At Bugharest the right of S
Fquallytb;..

iﬂsgnsiziva philasaphies such as trisge, which w@uld simply Be "let’ théﬁ
3 what 1£ they live? I bel;eye Buchsreat Has_carreet in raninding i1}

Envitanmeatal Educatﬁpn Has a Role Here

The Changing an_to Resou¥ce Ratios’

B ssme yeat the wafld community examined the ehanging man to resaurce'
~dfamat1ea11y exemplified by the world faod crisis., At issue was a conv
misfortunes =- poor harvest, unfavorable’ _weather conditions, and the,
omplete depletion of traditional reservea. zaupled with the. Ehanging di
its of a rapidly expandiﬁg world population. At issue also was’ the»neg
bility of any rapid build-up of hew surpluses without”fundamental.changes:
n’the agricultural policies and practices of most ‘states. and, the upgrading of:
'he rural sector in their economic ﬁalﬁﬁlatiﬂns. -To an agtent, the ganferenﬂe ,
cceaeded. in;ugderacafing the fact that, despite our best :;chnglggiea agrigultur
till remains a "weather controlled" activity and that man has .much to learn agbout
4ﬂatural Elimate changes. although certain human activities could very well have .
eggtive influences-on the world climate systems, In this regard, it is signifis
eant:to note that the matters of climate and agriculture have begun, :a re:eive
riarity attentian in a number nf very impﬂrtant quarters. .

kRecenEly a gf@up of scientista warned that the wafld has encefed a pe}iéd of aﬂ-
tinn Eﬁd cause widesgread famine and starvatian. That Etudy ‘has prajented éiéiés L
of.. famine that gould.affect hundreds of millions of people, even with reserve S
tocks gf 30 to 50 millian metrie ‘tons of grain available each year, ) R

" @e“ R .
'ﬁﬁi;e the UNEP's own "outer 1limits" study of weather and climate has yet to praduca
augﬁﬁg definitive s:atement thare 1s no reason to doubt the urgency and serious-

St nesg of guch a concluysion -~ rendered all the more ominous by the unﬁertainty ‘fae<
L?{t@f. Eut hat . concerns us equally, hnwaver. 13 that effarts ca inerease yiglds o

w_tilizer cauld @e;y well pnse passible dangers to the ozone shield thereby gam- : S
o pnuﬂdiﬂg the thtea-s already established by the increasing use of the fluaraearbgna, S
. . ] ) .
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".cal -progress—have-conjoined to exclude an increasingly large number f people -
- from the world of work and could very well introduce unemployment as a new social

. Human settlements after all represent those primary and secondary environments ~~

. (4) Geneva '76: Gﬁgngiﬁg Status of the Unemployed Man

- Here the tripartite world conference on Employmént, Infome, Distribution, and’
: Sacial Progress and International Division of Labour was to draw attentioen to

a comparatively new issue: namely, whether the world will be able to-find work
for its growing labour sforces. This iszsue was thrown into bold relief by the
world recéssion when the ehronically labour-short Europe found itself with its
18 million unemplayed. As if to. underscore this fact, it was reported in Europe

" during the last week of April that at least 31 unions representing 40 million
" workers took part in a strike to brnadcast rising unemployment in Europe. This

strike was aimed as a warning to govérnments that there would be more walk-outs
unless people/ were put back to work. At the opposite extreme are the more than
700 million marginal inhabitants of the fourth world who ‘remain, permanently locked
in a vicious cycle of poverty and for whom the work to survive has become the-
measure of their existence. Moreover, the prospect is hardly more reassuring when
we are informed én the other hand that approximately 20 percent of the world
papulst*nn is responsible for 75 peréent of its praductian snd that the human
factor is de¢1in1ng

- *

These data are but symptoms of the°fact that dgmngraphic evalutinn and technologi- -

condition, Had the conference been disposed to exploring the moral and. philosn—

phical implicatien of this trend, it might very well have concluded with Pierre

Gascar, that work provides a bund between human beings and is s0.elosely bound -

up with the idea of progress as to make it a significaﬁt feature of the human E

dvstiny.
- iy

The EOﬂfEfEﬂCE might ‘also have noted that apatt from the dyﬁamics of its productive
"activity, work provides a community with its moral dynamics -~ and kreps theé col-
lective consciousness on the alerz. Moreover, -in most societies, work offers the
only existence to a person -- "to be 1s to work" -~ not only because people par-
ticipate in production, but because they are_ always trying to improve their condi- ——
tions or to escape from .them by one means or anather._ The decline of work, there-

fore, sooner or later will face society with the question that will be the basis

for the organization and more particularly the moral order of snciety where work

is no longer the most important element in the human condition. (ffnm "Living

With Less Work", Devélopment Forum, May 1976) .

Epy;;ggmeggg;Vggggatianﬂag_glggleé )

(5). Vancouver 1376: Human Settlements and the Man-Made Environment

-where 1ife may be enhanced or polluted at' its source, This conference brought 'into
focus the dilemmas and challenges of the man-made environment and the limits of
the human eapaciﬁy to adapt to a man=-made order, The conference further brought
into focus the fact that it is within the ambit of human settlements ‘that we are,

- best able to observe and assess’ ‘the effect of the collisfon between the man-made

and ‘the natural environment and from which we will face thé challenge of the man-
-made future,’ And here one need hardly emphasize the fact that the future, if there
' is ‘a future, is likely to be largely man-made and- that humanity will face a new
.and unique challenge in cgpiﬁg with a man-made environment, This.is a challenge
‘that has begun to pose néw tests to the human adaptive capacities.

Séientiats hEVE assuted us thst the humgn spaéies has shﬂwn a remgtkable capaaity

bghind it, Hhetherrahgwever weiwill be,as successful in adap:ing to the man-made
Senvironment is at this stage probleématic; we have no precedents, only symptoms,

Y



Pethaps our most. vivid expression of-our sdaptivg dilemmas is to be found in the
. -eities —~ as yet the most .comprehensive statement of the man-made enviromment,
+The elties, once the highest expressinns of our civilization and a celebration of
. .the human genius, have now begun to raise very serious questions about the future .

a§ the man-made environment and about our capacity to adapt to them much less "to -
manage them'. At~ issue -is not simply the question of size or the ability to- de=
‘1iver ageustnméd services, There are many more subtle issues whose main dimensions
are only now becuming appatent, which will increasingly- demaﬂd our priority atten—
) Eian. .

5

Thruughﬂut the world an urban revolution is fully under way and yrbar pépulatians
are growing much faster than .overall demographic increases -- in many instances
athtee or four, times as fast. The policy implications of these developments are,
- at least, statistically clear. Within a generation urban pupulatians will increase
By about two billisn == 1.5 of .whom will live in devéloping countries,..Within the
. same period the numbet of cities of more than one million people will increase from-
fewer than one hundred, twenty-five years ago, to almost three hundred, twenty—five
years from now. Sixteen of these will be megacities of more than 10 milliﬂn pegple,r
and the develnping countries will havé ten of the gixteen.’ -

s

Cnupied with this is the fact that shaﬁty towns are mul;iplying three times as

" fast as socially acceptable suburbs., These towns are without essential services.or
" health, education or employment -- tewns which deprive the inhabitants of even the .
. essentisls of a basic standard of life, so much so that many can never experience

the happiness of simply being alive. Morevover, with this prqliferatien will come

perhapa an inerease in squalor and misery, crime and social despair unequ&lled in

the history of mankind. Increases in these orders of magnitude will undoubtedly -

FRave vast national and global repercussions and will require major policy de—

cisions and massive invesfment programmes merely to maintain the present unaccept=

able leVEl of life -= let alone improve them,, ,

-3
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(ﬁ) Hsf Del Plata ¥77: ancerniﬁg Tha:ImpEndiﬁg Water Crisis _ : . Qv

“In ;977, two additional items were inscribed on the global agenda. These dealt
with the critical world water situation and the dramatic loss of soil capital
through the process known as desertifizatinn. .Rather irnnically, these two ltems
received considerable support from nature itself, with a series of droughts of
almoat catastrophic proportions in the Sahel in Afriga Europe, and even the
United States —- thereby conveying to national ggvernments a sense of {¥gency and
+ immediacy and underscoring the fact that no-programme .of human or economic develop-
- ment could even hope to succeed withoit a readily available supply of water and
‘land capable of sustaining some level of production. :
The World Water Ennference, held in Mar del Plata lasﬁ 'Margh, was to bring home ' )
. the reaiityiéﬁgt water is a unique and vital resource, but with'a fixed total
stock. . Next to alr; it has few rivals and no substitutes, and the human genius - .
- has so far nnt succeeded in inventing more water. Covering seven tenths of the ‘
earth's surfade, with a volume of 1.4 billion cubic kilometers, or 326 million -
_euble milga, it is distributed according to nature's own design, not ocurs. Had
the United Natiops been called upon to conatruct the hydrai@giﬂal cy:le, or ap=
portion che water stock, our efforts would have been bssed on the principle ‘of
' equitable.geographic distribution. Not so with nature! 97.2 percent of the pla-
net's water ib in the seas and oceans, two peércent in the polar caps and gla;iera
and less than one percent representing the total amaunt of fresh vater available
for all Iiving thing§ outside the oceans, Yet this amnunt, according to the bes:
"gcientific evidence, 18 enough to meet all foreseeable human needs. Even with a
doubled world population with its four-fold increase of water requirements, the
hydrnlggical eycle would p:gvide more than three times as much water as each
person in the déveloped world now usea, Now, .1F these basic quantitive and per
caﬁits statistics were definitive, then the so-called water problems wnuld be. .,
mare thﬂn pgsgimistiz spegulatioﬁs of the Dooms Day variety, . . .

&
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‘most certainly there will be unless some fundamental
ing, management aiad use of water, and unless greater.
“interferénce and manipulation of the hydrological cyele. -
ing availability and quality. Reasonably. safe supplies -
unavailable for at least one—fifth of the world's city ‘
'érs;éf_itsftutél_pegple,"In‘many counttries, less than one
tion and: less than one-tenth of the rural population are
i‘and’ safe water supply. Put another way, some 70 percent
‘today is without safe dependable water and the conse~
Water~borne diseases-kill more than twenty—five thousand
ay: - Schistosomiasis afflicts some 200 million people in 71 nations.
world 's biggest cause of blindness, affects 250 million, Malaria
100 million people a year and kills one million of them. - Typhoid,
“dysentry and hepatitis-continue to take a heavy toll-on- human, life and °
T of these diseases are helped on their diastrous way by unsafe and

Eﬂﬁstéf; : . . =

1 urvey of eight developing countries has shown-that 90 percent of all
‘¢hild deatls could be avoided by safe water supplies and hygienic sanitation and
ewage disposal. In Sri Lanka, it is reported that 30 percent of ail the ia~ -
atients and 40 percent of the gut=patients are being treated for water-borne’
~ diseases. .Rather sigiificantly. the problems are confined almost ekclusively to
_the developing.world, Six hundred million people in Southeast Asia lack easy
ess to safe water. In Africa, the figure is 140 million; in Latin America
and the Caribbean, 90 million; in the €astern Mediterranean countries, 140 million
and, in’ the Western Pacific, 60° million, ‘And it is the rural areas that are hard~
gst -hit., . The World:Health Organization- reports that 90 percent of the people 'in -
the rural areas of the Third World are using unsafe water all of the time and ‘that
the sewage and household wastes of 1000 million rural people remain in or mear "
‘heir homes and spread disease by contaminating food, soil, and water., . According
o the World Bank, it will take at least- 60 billion dollars to supply safe wa=
ter in developing countries and some 200 billion dollars more to dispose of it
properly, And, as if to underscore the magnitude and disparities of this issue,
the World Bank in 1977 invested some 300 million dollars in water supply and
ewage disposal programmes. : — ' o o

I -

aﬁaffsgd above these, dramatic statistics -is the rapidly expanding “volume of
péliuggnts:tbgt'insreasingly affect water quality. As-a matter. of fact, it has
been reéported that we are polluting water at a faster.rate than we are conserving
“4t; and pollution, after all,. 1is the most important factor that 1imits water sup~-
s1y. - Now at low population densitles, pollution of water:bodies can be ‘eliminated *
y dilution, sedimentation and self-purification by micro-organisms. This permits :
the repeatad use of the same water without any serious hazards to health, . Prob-
len ise, lowever,. when man-made chemicalsare discharged that are not easily
legraded; or when concentrations of human settlements, live-stock or industry,
leads to p~llution bf such intensity that the assimilative capacity of the re= -
ng wa_ar:becomes insufficlent and 1t quickly becomes degraded and'dn turn.
get many of its-potentialities for human use,  The threat inherent .in such’ '
11ution concentrations is often not lacalized;vsinﬁe~Eresh-w325t;eéh&amiﬂgﬁté'j N
o enerally carried to the sea by rivers, and contribute accumulatively- to the
global problems of Warine pollition in gomevhat irreversible ways. . .. -

e of contamination which is beginning to receive attention is

‘A_growing 8o , ;
water, or what in the scientific vernacular is termed.”

- 'posed :to atmoapheric. id
- rain", posing threats to both ground and surface water. -Increasing contamination
Dﬁy;héf§§m§§phé e by. such pollutants as sulphur oxide and .nitrogen oxide which,. -
in turnj result:in concentrations of sulphuric acid and nitric acid, has begun to
affect . the hydrologic cycle in the form of acid rains. ! This development is .
beginning to producea number of adverse results which are likely to intensify,.
i particularly 1f the burning of fosgil fuels, especially coal, is increased as
" predicted’ ~Electric power plants, smelters and steel' mills that burn coal and oil:
are the leading sources of nitrogen oxides (Boyce Reasberger: New York Times,
) N N i L e Ty B
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rain is;g;ﬁwﬁaﬁépaﬂﬁhich3kn§vs no boundaries, .as any Eutépesﬁ state would
est:and jts impact -on our water resources 1s beginning to assume very
§9g€§gnsg..ﬂﬂgng‘the most wellwdocumented examples of such impacts.

‘jﬂét@ia on of fish larvae and impedes reproduction as well as causing

. ."lavge-scale fish kills..

L ¢1d'?g;§fla.ébility tojd 1f ve metals in the soil (aiuminuﬁ,,
‘v_r;-andf;éad;ééaingluding‘ | ek com—=
- :ﬁ}ﬂgnity;?gte%gsﬁpplyésa,”;;

- (3) ‘Acid.water's poisoning of ingects which in tuin are eaten-By birds and
oo £ighy causing a new ‘chain of destruetion. ) ) , .
58 : < x ; L

.fﬁlfiAeid water's stunting of plant growth -- the gradual acidification of
47" soils may canse changes in the types of vegetation growing in affected - -
areas. . c S ‘ IR

(5){'Agid’watéi‘g,earfgsian of monuments of aueh‘ceiebra:éd staturgs-ééizhe
'~ ',Taj Mahal and the Cultural Heritage of Greece. ' : T

sntrol of such contamination of the wafld'wa;erﬁsupply:wauld’seem.ta be a matter
_that should be given even higher priorities on the human agenda, 'It was issues: -
.such: as’ thesge, together with the problems of waste, that moved the United Nations'
Water Conferenee'to recommend measures for the better planning and management of
thé world's water resources and to urge governments to design appropriate frame- -

works within which different posifions, interests, and approaches -could be har-
monlzed. Ca s ' L R - -

-

£y

Sutelg{rEnﬁirqpméan; Education Has a Role Here

3f7)'Egirébi ;977=4jThe,ﬂn;ﬁed Nations Ganﬁgten;e?pn=5eseréiﬁicgﬁi§2::

Similar stratégies for cooperation were also advanced in conmectioniwith the prob- -
‘lems -of desertification:and here the rationales can be seen in the magnitude of
theichallenge. According to scientists, between one-third and one-half of the
~world's land surface is arid and some 628 million people, or 14 percent of the
world's population, live in vulnerable drylands, Of thesé, between 50 and 78 nil-
1ion are immediately affected by decreased productivity brought about through

“desertification. P _ . x
. - Dyfing the last fifty years, for example, oun the southern edge of the Sahara alone,
’ 650,000 square kilometers (65 million hectares) of once praductive land have become
-desert. Throughout the world, about 60,000 square kilometers (6 million hectares) .
re being lost annually to desertification, Areas of greater size are partly
.’damaged. - The losses wrought by the process are manifested in various ways, the  °
" most serious being the loss of degradation of human life, It has been estimated,-
‘for example,that during the drought in the Sahel, over 200,000 people died.and
_millions were victims of severe hunger and malnutrition. Moreover, in lands which
are affected in degrees by this form of environmental degradation, the gap between -
" . getual and potential production (if the lands were not desertified) amounts to
jearly 16 million dollars annually. As should become clear, desertificatiom is
*/ thus not only a major environmental hazard, but also a major obstacle to develop-
ment, And it is caused mainly by man, wrestling to secure a livelihood under ¢
acutely hostile conditions, In Africa, where the problem is most severe, whole
countries are located entirely in arid or semi-arid areag .and will continue to )
suffer substantial loss of productive land to desertification. Others could have. . i
their economic base destroyed, as happened to various ancient civilizations, Six- = i
teen of the thirty "least developed” of the developing countries are suffering from ...
desertification. . . ' : . '
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mgﬂi‘tude of the pralg -there was, before, the Uni ted | Natiﬁns Con=~
erf;ifica;iaﬂ, no focus within the intatnatiﬂnal cgmmunicy on deser=
‘no: in:ernstianal ‘programmes designed specifically to combat it.

the’ United Nations amily and’ 2r intergovernmental bodias u '
and multilateral programmes, hQWEVEf have dealt.and continued to
8 of ‘development of arid lands, elemegn:s of which are’ concerned
"'desefcificatiﬂn., Now, hawevar, thanks to the Ganferenee, a glnbsl

have bean, mabiiiged to. 1aum:h a wnrld prngramme “to halt the march of the deserts‘
And actian ‘has ow been started on a broad front ranging from a green belt acrosa
'Narth Afriea ta the’ 1nitiatian of special desert patruls in Califamia.

The glabal east af - carrective ‘measures to prevam continuing net lossesa of land : ‘
th:nugh ‘desertification is estimated ‘at 400 million dollars annually — exclusive

of tational and, regional costs of infrastructure and ‘adninistrative and other .
pragrsmeaauppﬁrt machinery. This is the nrder of magnitude of the minimum amount - - .’

of f';?ds -required to achieve and maintain "zero desert grovth", The benefits
whicH would accrue would be in the. region of 1, '300 million déllars, annually, ;g—
presenting a benefit/cost ratio of about 3.3: 1, gis, however , Hﬁuld only be .
Ygtanding” still". To turn the tide of desertification through reclamation would , - i
tequite conaidarably greater: Expénditurés and produce even greater benefits,’ A .
arget of reducing the area ‘of desertified land by six million. hectares’ annually
th:ough ‘reclamation would involve annual tosts of ‘800 millien dollars and benefits - -
: close to 2.6 billion dollars. A programme for recovering land lost over the last
25, yeat'sﬂwauld thus cost in the Tegi:m of 20-billion dollars, spread over a perind
oE 25 yeara, with recavery gf thé damage achieved in 40 to SD years. v 4 .

"In arder to.finance this prngfame, .an ingeni@us series of measures have haen L
“adwvocated, fsnging from loans fram national governments and world capital markets -
and privgt,e investments to taxes on desert-products, including petroleum, and

agasessments fram armaments- expenditures. This 1atter was among a number pregentgdh
tn the mwm Special Sessic‘:n on Disama;fnt. ’

L (g) Hew“l’ark 1978* Spe:ial agion on Disémsmemz ) Coe o ,

nge the iasue of ﬂisarmamgnt was -examined from the perspective of its ;'Elaﬁiﬁn‘ :
ship - .to the. development process, With an annual. ‘arns expenditure of. over 300

bill:[cm dollars, thz: question arises whether a significant :percentage of the

.Tegources. so ‘allocated might not be directed to acceleratinz the development pro=
cems. This session comes at a time when the Third World has intensified its e&ll ,
“for a new_international . econonic order and & greater autamatigity in the flaw of
'esﬂurség betwean _the anth and Suuth_ e .

Thg sﬂsaicm fepresentad a 1nngrdelayed respanse to t:he clamour of the ‘Third Watlﬂ
that "ﬁhirty years have passed-since the United Nations launched the effort to
Blish a new international order. Today that order has reached a critical
pbint, . The hopes that it offered for a better life for the whole human
v have been largely frustrated. It has proven dmpossible to meet the 'inner'_-
of. gatisfying fundamental human needs, On the éomtrary, more Penple are
gigk‘ shelterless and illiterate today than when the United Nations™ ‘WaE: ..
“And this at a time vhen.the world's production. eapne;ty haa na\mr‘;
(fram the Cocoyac Déclaration, Cocoyec, Yexleo, 1976) . TR

api ,mgterial 1imits to grawtl;!, the failure of’ world goclnty to p:" ,de @ nfl

v]’nd happy, 1ife for-all is not caused by any present iack of physical’

: gineg it dis" phygiq;ally and technlcally possible to do sd, The pfoblm ;gday»i
‘not abgolute physical shortages but €conomic and social maldistribution and

- arfa” picture provided perhaps the most dranatic example.

1.11 be ‘inclined to reallocate resautcea; as the conferance i lik 1y
1'}1151:11:‘ What is less problematic, however, is the f '

QD milliun peuf::le liVE ina state ::f dire depr;wat




Environmental Education Has a Role Here

(9) 1979) 8cience and Technology for bevelopment

It would again ween far more prophecic than accidental that a decade vhich began
vwith concern for tha environment should close wich a Conference on Sclence and
Tachnology == becauwe herein we find the two dimensions of che man-made and natural
ordere in juxtaposition 4f not on a collislon course. And herein the nessage
ot 8tockholm becomew even more clear, ‘Man is both the creature ind moulder of
his environment, which glves him physical sustenance and affords him the opportu-
nity for inctellectual, moral, social, and splritual growth, and that in che long
and tortuous evolution of the human race on this planet a atage has been reachad
vhen, through the rapid acceleration of science and technology, man had acquired
thilpME“ca transform his environment in countless ways and on an unprecedented
BCRLE sy

Not only hive we transformed the environment, however, but we have eignificantly
sodified many elements in the biosphere vieal to the haintenafice of 1ife, More-
over, in tha protests, ve have created a world so new and so incrinsically dif-
ferent that ve sfe no longer able to grasp the whole intuitdvely or nmacurally.
Socehov learning ham not orientated us towatd an overall perspective om the many
conplex dimensions of our evolution, ror have we been able to diucern the enduring
continuity which Links the actions of today with the consequences of tomorrov.
This 18 probably because education had fot been made a functional part of our
productive mctivity, or kept pace with the dynamics of human progrets.

Ve are, hovever, efcouraged to believe thact a start has at least been made. The
0lobal Conferefice process has succeeded in identifying s set of global priovicies
vhich a1l humanity shares. We have also succeeded in achieving the necessary
political consansus to chart desired courses of action, What is needed nov s &
fore iotegrated petception of, these developments which will enable us €0 acknowledge
that the natural and man~made environmefrs are profoundly incerdependent and o act
tovard our life support system in a way which is truly racional, :

! ] : Q g s .
Neoded almo are the commitments of resources and-efforts necessary Tigiwdiﬁins‘ o
to our’ new underaganding of environmental education as defined at 1xi and =

reflected so clearly dn the United States Environmeéntal Education Act ot 1970,

osnely that: .
1 s i ) -

. gavivonnencal Education is an Integrared process which deals with.
wan's incer-relationship with his natural and man=-made iur:ﬁndihg&;
including the relation of population growth, pollution, Tesgygres

- allocation and depletion, conservation, technology and urbsib, id -

yural plenning to the total environment.

Por its parc, UNEP s determined to continue its catalycic work in environmencal ,
education; we aye also committed to encoutaging and supporting all serious efforts o

te ensura that the gains made at Tbilisi are properly consolidated and the re-
commendations ipplemented. We are aware, of course, of certaln major inadequaties
which have inpeded progress so far; these include: C

(a) Imutficient incorporation of environmental concerns in educationsl
eutriculas

(M) Too litele ggppaét or stinulus for the preparation of i;[i:péapiu:e \ o
inmgruccional materials, including teaching guides, textbooks, and
audfo-~vizval aids; ' C '

(¢). Inddequste attention to the education and tradning Of ceschers . -
_and * teacher educators; S

(4)' Too tew non-formal environmental education progranmes for urban and. :
o _mall populations; ‘ o g L



(@) Almost total absence of legislation related to the introduction of
: anvironmental education in the forinal and non-formal education
o aystems; ‘

(f) Absence of any organizational framework in most councries for en~
vironmental education, in which representatives of educational and
environmental protection authorities, practicing teachers at
Aifferent levels, organizations concerned with environmental
sducation and the mass media could come together and formulate
policiea;

(g) Inadequate provision for the orientation (education and training)
of policy-makers, planners and professionals whose work, actlons
or decisions have an impact on the environmentj

(h} géatce'fesaurges including financial pro\vislong)

(1) Lack of coordination of United Nations' ptagr&mmgs apd activicles
at the regional and international levelsj .

(J) Certain important shortcomings in the conceptual appreciation of
the issues, '

' . Overcoming these inadequacies 1s a key item . in our strategy and planning in the
area of environmental education. An essential component of that strategy 18 the
_pecessity of mobilizing the entire United Nations' system through a.process of
thenatic joint programming on environmental education. of equal importance in

this regard are the attempts by UNEP to ensure that the niomentym ganega:gd at

Thilisd isﬁnﬁsilaét-“ To this end we have set the Following timetable: '

- : (a) By mid«1978: _ -

) . (1)~ To have undertaken thematic joint programming
"7 = on environmental education

o '

(14) To have developed a coordinated United Satiﬂnaﬁ
. _environmental education programme

(b) . By the end of 1979: o : | o
! ) ’ 7 : 7 . i N ’ i - . . 7;, .
. (1)  Full functioning of the programme activity centre " (gsha_ :u

/ A 1G5
a i « - for environmental education and training (Africa)

1 (11) . To have begun to coordinate impleméntstion of the
S United Nations environmental education programme
' (444), To have held a workshop on the impact of gnviréﬁmgép'f“
: .~ tal education at graduate level '

1

'ff@é)-fﬁyfﬁﬁéiaﬂalﬁf_1989{

Promotion of a-series afZESPEEiﬂEﬂ"‘
ducation, teaching; training, and .re

tﬁmentféf4:hg’§‘agr;m@§figt viey.

merital ‘educationiand trainis
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(11)

(141)

Comparative studies of environmental education in
developing and developed countries

Purther research and development on envirormmental
education

(e) By the end of 1982:

1)
(41)
41)

(1v)

Advanced application of new ideas, the results of
experiments and experlences ’ ‘

Establishment of the global programme activity
centre for environmental education and training
and of an international panel of experts as an
advisory body to it ' :
Advanced implementation of the United Nations
environmental education programme . jﬁ

A =

Major evaluation of achievements, problems, trends,
and issues, including evaluation of the programme
activity centres . ’

In the final .analysis, however, the central issue is not whether the timetable
is realistic or accurate, or even whether we achieve the goals outlined -~ what
is more important is the extent to which each government will be encouraged to
concelve epvironmental quality as a personal responsibility. Im thig regard,

the challenge' to educators in helping to broaden the world's environmental educa-
tion base 18 nothing short of revolutiomary. But that is no.reagon to.be defeated’.

in advance, as this may yet be one of the most innovative and creative periods
in adjuating our relationship to the natural order. As ope vige commentator was .
recently to encourage us, "in our life time a new phase has opesied in the story . -

~ of our specles, our new understanding forces us to concede that the planec was RS
‘not designed with us in mind, yet we have it in our pover today to nake tha

world at least our home"  (Gerard Plel).
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WORLD ENVIRONMENTAL COMMUNICATION AND EDUCATION NELDS:
HOW THEY VARY, WHAT IT MEANS
- . 2 /
B. Rﬂy Horn

Dr. Fritz Schumacher, author of one of the most relevant books of our time, Small
.1is Beautiful (1973), died an untimely deach last September in Switzerland,

'Short)y before his death, 4,000 University of Michigan students welcomed him as
hero and patron saint of the world Environmental Movement, Ralph Nader reported-
1y carries a worn copy of Small is Beautiful in his raincoat for reading on ‘
airplanes. And at a press conference, the Governor of California waved a copy

in front of reporters, declaring that "If you want to understand my philosophy,
read thid" (Woodward, Barnes, and Bishop, 1976, p. 50). .

Dr. Schumacher's message was as simple as it 1is powerful. People can best meet
their wants by . first scaling them down to what they really need and by, second,
developing socially and environmentally appropriate technologies to help satis-
fy those needs, Such ideas, to be sure, are having a profound influence, es-:
pecially in the international arena. The U.S. Congress, for example, has autho-
rized 20 million dollars to the U.S. Agency for International Development (USAID)
to help the less-developed countries invent appropriate technologies (Woodward,
Barnes, and Bishop, 1976). g

Although derived independently, my central thesis and the practical guidelines I
will present parallel and support Schumacher's message. The cornerstone of my
paper, however, will be the hard data recently collected through a study of en-
vironmental communication, education, and information resource=needs in 136
countries. This foundation study was conducted by this author and two other
_principal investigators, Dr. William B. Stapp and Dr. Louis Albala-Bertrand, under
the aegis of the new United Nations (UNESCO-UNEP) International. Environmental
Education Programme (Horn, 1975b; Stapp, Albala-Bertrand, and Horm, 1973),
The overall structure and process of the new UNESCO-UNEP Program, however, have
already been well deseribed by Stapp and others in & number,of recent articles,
so they will not be outlined here (see Stapp, 1975, 1976a, 1976b," 1978; McGregor,
1977; and Ingram, 1977). _ / . '
In this paper, [ will first describe the nature and intent of the worldwide
needs-assessment. Second, I will present some’ of its key findings., Third, I .
will compare the findings from North America with worldwide trends. Fourth,
I will identify some themes that reflect recent thinking about world-development
problems, Fifth, within the context of these themes, I will discuss what the

- findings of the worldwide study mean and some of their implications, 8ixth, I
will offer a few concrete guidelines for future’ environmental education (EE) pro-
gram development in North America. ‘ '

The UNESCO-UNEP Worldwide Study

The 136-country study gives us worldwide data about environmental communication,
education, and information resource-needs and priorities, The study helps pro-
vide a sound knovledge-base.to which national, regional, and worldwide EE policy

- decisions can be affixed. The study will be replicated every 3-5 years, giving -
us the needed information to help measure, evaluate, and recommend change over:
time. Any attempt at planning EE strategies without -such a knowledge-base would
be like driving blindfolded: you would, have no idea where to steer.

'The deta were gathered principally through a. 177-item questionnaire which yielded -

_ the remarkably high response rate of 83 peréent, the usual response rate for this"
%ind of study being about 20-30 percent, This rate can be accounted for, in part,
.by the very high interest expressed by UNESCO member states concerning EE and, in

itk

1The vieus éipressed in this paper as well as the selection and interpretation of
facts are the responsibility of the author and do not necessarily reflect the ...

views of UNESCO nor UNEP.

- Eqvironmental cﬁﬁmuﬁicatign Program, School of Natural Resources, University of
Michigan, Ann Arbor, Michigan 48109.° ) : Lo -
\) N : - : ] zé a . . .
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particular, the UNESCO-UNEP Program. Another likely influence on the high .
response rate was the personal visita by EE consultants to 81 countries in the
less-developed world (for example, see Horn, 1975¢). :

Coordinated: through the Ministry of Education of each UNESCO member state,
multidisciplinary teams from all major social sectors and interests were in-
ptructed to meet jointly and complete the questionnaire, The teams were Lo
comprise not only environmental experts and offielals but also representatives
of citizen groups and policy-makers.

The questionnaire sought quantitative and qualitative information for each of 7
major categories of resource-needs, The conceptual framework delineating and
interrelating the categoi‘izs is shown in Figure 1, The unmeasured or assumed

influences are shown with :otted lines,

The two most basic inputs wore EE le islation (measured with B-qUEEEiPDE) and
funds for EE (measured with 10 questions). As shown in the accompanying Figure,
a political willingness was assumed. The four operational factors were: ‘

e PE orpanizations and associatious (measured with S questions),
e trained EE personnel (measured with 8 questions),

¢ EE instructional materials and wmedia (measured with 12 .questions), and -

- o physical facilities for EE (messured with 5 questions). -

* @gdven the needed planning and coordination, and the proper timing, phasing and

mixing of the important elements, variouas kinds of EE programs for different
target groups, in or out of school, can be put together, Also ineluded would

be mass media programs for the general public or specialized audiences. Thus,

‘the questionnaire assessed the need for a wide range of alternative program - .

types “(measured with 10 questions). ) , ’ ' . :

" Besides the 58. questions covering the 7 categorles, other items were also included.
For example, there were queries about the relationships between and within each . ..
category, and there were many open-ended items as well, Our aim, though, was not
to chop the world into separate pleces like chunks of ice, but rather to melt the
now fragmented EE world into a single ocean, and then gtudy its 1life currents,
crosscurrents, and the contours of its waves. In all, we were able to capture. .
over 24,000 coded pileces of useful information through the mailed questionnaire ,
alone, : ’ soor

B H B U R . . .
Beyond the questionnaire, other kinds of complementary information were also -
~ gathered, For example,’ a great deal.of quantitative and qualitative information
_was gleaned from official United Nations statistical documents, special public. -
and in-house reports, and from the EE consultant missions to 83 countries (for
example, see Horn, 1975c). Thus, the extensiveness of this first worldwide
study was indeed large, creating a whole sea of information through which to - .
aavigate. : ' : * . Cot

8ince a boodk-length document would be needed to relate all findings, only gome of .

the key aspects will be described’ and interpreted below, Further, all compari- '
sons will be made relative to the world average (mean) score for a particdlar S
item or clister of items. In other words, lustead of comparing one region with: -
another, or singling out certain nations, the more neutral practice:of comparing-
and contrasting reglons against a worldwide baseline has been chosen. Lo

- On the other hand, it may be necessary to break regions down intq subregions
or even smallar units for operational purposes, Many aspects of some regions,
for example, may be too diverse to make useful generalizations.  In such cases
averaging may conceal more than it reveals. At this time, howaver, only-find
at the regiansl level will be given, North America, for example, will be“trea

a8 4 8ipfle régional unit. _ C T e

.28




Fxsuae | |
LPRDGESSLEADING‘_TO EEGOALS 1] GBJ_?CT_'ES

CORETUAL RMEIORK OF ENGATIN

OPERATIONAL‘FACTORSI :

oy
nwst |
AssocmmNs ,

s

BASIC
[l

H Fgmmm

| i
POLlTlCAL l "

( :é;; WA e e
o '

ASSUMED

!IHMHN‘
Hﬁ%‘fﬁg

| ) o

1 ; TIVES

[ e |
o | VASSUED
e

|PLANNIHG T‘ —~
- | coomnr |,‘ |
| INATION i
| (ssune). .

ip—h!iﬁ i
-!w'lsiﬂil

. qn-!"ﬂrp“ -

!



ERIC

Aruitoxt provided by Eic:

.activities.

- "

Dut major finding on the worldwide level was that 71 percent of the countries
surveyed had 'very high" levels of needa for EE resources., ''Very high' means
equal to or greater than 4.0 (on a 5-point scale). Among the very high needa,

. thaaa pefceived a8 being the most intense at the world’ level were:

(1) the training of aersﬂnnel for environmental education and
communication activities (81 percent of the countries)
==the lack of trained EE manpower therefore being per .aps
the most serious constralnt,

)

(2) . the pfepafatinn of instruétional materiﬂls and medila (73
*  percent), and

(3) the development of integrative environmentally-oriented
‘programs (68 percent).

Reflecting some of the imbalances arong nations, ve faund that slmcst all (84
-percent) of the countries with a "high" (above 3.5) level of need for environ-
mental education and communication programs were from the less-developed.regions
of Africa, Asia, Latin America,:and the Arab States., .But some sighificant
pockets of program needs were: also found in the mnre-develaped rgginns.

ther conclusions indicate the necessity of a better integration of ac;ivities
concerning the environment with other national programs, especially with those
in the formal education sector. Formal education programs are often conducted
in isolation from mass media programs and other very influential cemmunity

T

A gfeét deal of sirgss was also placed on the need to structure the content and

orientation of EE programs around:

(1) concrete problems (for a good programmatic example in North
~ America, see Watkins, 1975),

(2) the acquisition of problem-splving skills (examples of the
range of such skills are given by Finnon, 1972; Havelock and"
Havelock, 1973; Koberg and Bagnall, 1974; Hornm, i975a; Adams, .
1976; Alshul;r and others, 1977; and ‘Souder and Zeigler, 1977),

and . .

(3) ', interdisciplinary approaches (numerous North American
examples may be found in the back issues of The Journal
of Environmental Education). ’

Sixty=eight percen; nf the countries responding felt the need to strengthen
"organizations in regard to participation in EE activities. In this regard, the

" less-developed countries expressed a. greater need than the more-developed

countries, While EE organizations are just now beginning to emerge in many
countries and regions, there is perhaps an oversufficiency of such natiomal
organizations in North America--again reflecting the great asymmetries worldwide.
In the future, we are likely to see not only the rapid growth of EE organizations-
in the less-developed regions, but also a reduction in the number of natiomal- -
level North American EE organizations. At the same time, the North American
organizations will strengthenas they merge in order to lessen theilr inefficiencies
and redundancies. Moreover, we are likely to see theﬂ bEcome more international

ta better fefléct a Spaceship Earth philosophy.

Hithin the next decade, we will likely experience the emergence of an intgfna-
tional EE association, patterned somewhat after the now existing International
Communication Association (ICA). An issue-oriented, multilingual, scholarly
international jaurnal of EE will likely emerge too, Such a journal would. be

deaigﬂed around concepts of glcbal unity as well as diversity.
: ¢



f .

i According to our workd survey, some regions of our globr varied dramatically as
to their needs for EF resources. Some regions of the world, for example, conais-
tently reported needs for EE resources which were higher than the world averages.
Africa, for exanple, was consistently higher than the world averages across all
categories of Ef respburces. Along.with Latin America, Africa had the highest
levels of needs worldwide for out-of-school adults. -Africa also treported needs
equal to.or greater than 4,0 (on a 5-point acale) for EE centers, organizations
and associations, awd trained EE personnel. ' B o

As one might predicr, the A:ab,ﬁtacé§ repgfted a level of need for EE funds that

was ' lower than the world average. They did, however, report a need level equal
to or greater than 4.0 for both EE organizations and associations and trained EE
ggrsqﬁnglg“ : ’ T -

Asia reported a level of need equal to or greater than 4.0 for the developuent
of EE programs. Mora specifically, its greateat needs were for programs on

the primary, seccadaky, and post-secondary levels, On the post-secondary level,
the training of teachers and other professionals received the highest ratings.
Generally, the findings for the Asian region reflected high levels of needs,

but not as high as Africa or Latin America. Also bear in mind the population
differences between Asia and other regioms. . The country of India alone, for
example, has a larger population than all of Africa and all of Latin America
combined. . = ‘ . ’ -

" Latin America coneistently had levels of EE needs that were higher than werld
averages for all educational sectors and across all EE resource categories, except
for primary school programs. As mentioned, and a point worth stressing, the

African and Latin American regions showed the highest level of need (compared

with all other regions) for out-of-school adult programs.  Consistent with world-
‘wide scores, we alsp found that Latin America had given a rating equal to or -
-greater than 4.0 for funds for the development and testing of EE innovations and - .~
for trained EE ersohnel to develop instructional materials and programs for all
educational sectors. 7 . o

1

u .

Northern Europe vepovted_a need level equal to or greater than 4,0 for funds to.
‘develop EE programs tn the primary, secondary, post-secondary levels (eapecially
to train teachers end other professionals) and for out-of-school youth programs, .
This region seems to have the necessary trained personnel and know-how, but it. )
‘ appears to lack the resources to meet its programmatic needs. ' .

Western Europe was consistently lower. than the world averages acrosg. all EE re~ . '
source categories. In fact, this reglon reported no needs with an iftensity .

‘equal to or greater tham 4.0, "If the 4,0 criterion were lovered to" 3.5, however,

a need structure similar to (but less intense than) Northern Europe would emerge, -

" but with a greater atress on out-ofrschool adults thah on out-of-school youth. -

'

Fastern Europe, on the other hand, was consistently higher than the world avatéggg'i

in its need for EE funds, across all sectprs except for out-of-school adult pro= . .
grams. The respurce needs with a level equal to or greater than 4.0 were for

é? _ (a) funds for thé development and testing of EE innovations for all educational .

Bsectors except out~of-achool adult programs, (b) EE leadership training for-all. -
.educational sectors, and. (c) EE programs at the secondary and post-secondatry. :

5 levels._ On-the post-secondary level, the needs were not only for . -teachers and.
ﬁ;hét,?rﬂfgﬁéiénalg but also for students in general. . . e A

" Boutheérn Europe repavted a need for funds that was equal to or greater than 4.0,
“but this.region differed i:om all other regions in one important way. Southerh
Europe was the only region to report an intense need for EE legislation: . This.
_unique need was repo¥ted in relation to funds for EE program development on-all =
.. levels of formal. edut¢ation, especially for teacher training onvhe post-gecondary
.+ level. Thus, Southern Europe's. primary needs for EE legislatioa, funds,'and =~ -
programs weré conaistently higher than the world averages. : R

. .
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Ak rhis point, then, we can geﬁeéally say that, among other things,

{1) over ib percent of the countries studied had "very high" )
levels -of need for EE resources, ' .
(%) over 80 pireené of those countries with "high" levels of A A
’ need were in the world's less~developed regions, ' _ )
(3) wmost countries appesred too poor to establish EE pro-
grams without outeide financial aid,”and
{4) most countries lacked sufficient trained EE pavsonnal to
s«  agsume EE leadership roles and to ensure quality programs.
. In n nurshell, then, one could say that although funds ave & necessary ingredfent
- {1 the development of EE programs, such economic assistance ia not sufficient -to '
e sravh BB programs. - Technical and managerial skills are also a precondition. Like
i ef funda, such EE skills sve also in shortest supply in tha less-developed coun-. -
v trivs. This may not surprise. anyone, but the point is that W& do not have to ', . ;

: , Buwesn wnymore. More importantly, we know something about the complex atructure-
. of vach need -category, what some,of the key interrelationshipa are, and we can
" ‘mpedk on a level as concrete as specifying who it iz within the general category
wf, #ay, a university that needs EE the most. We can, for exayple, tell you
whether it is (a) pre-service teachers, (b) other pre-service professionals, | e
1ike engineers, or (c) other students.: ' ' ‘ SR

How North- America Compar€s

Flgure 2 compares and contraats each of the 7 major EE resource categories for
North America with the world® averages. As one might expect, North America
was generally lower than the worldwide need-levels across most categordes, In
fact, no need for EE legislation was reported in the North Amevican region.
And, aw shown, the need for EE organizations and associationg, physical facili-
‘glew, wnd instructional materials was relatively low,. - -
‘Flgure 2 alsa‘shaws that the need for EE funds in North Americs was right.up
thera with the world average. This finding surprised many peaple from other .
. regiony who see North Amerlca as a super-rich regilonm. What they do not seem
to vealize, however, is that the great financial wealth within the region is
pot Ln the hands of environmental educators. Thus, within the region, there is
- p gyeat need for additional EE funds to adequately reach FE gosls, One could .
dramatize the situation by saylng.that where most nations conalder themselves
, fnderd Fortunate to get pennies allocated to EE, North America perhaps allocates
B diwen to the task--a task that is going to take dollars te sceomplish, It is
nat o watter of funds per se, then, it is a matter of haw they. are allocated; a
matvay af-priority. And priorities mirror values. o

_And adnce we all have to eat occasionally, the quantity and quality of EE per- e
ponnel was related to available EE funds, In North Ameriea, the need for trained
EE permonnel stretched acrogs sll educational sectors, And, as shown, by Figure. ~— -
2, in wrder to meet the naed for EE programs, then, you mist have competently "
“ gpafned EE people who have the required funds to capitalize en the existing
- phyaienl facilities and inmstructional materials and.medis. And as mentioned, .
the need for physical facilities and instructional materials, as well as for
organisations and assoclations, was relatively low:. : ;

Sines all of the input and opérational factors listed‘ta the left of the “program" = -
cakegory in Figure 2 are blended in order to produce an-ER program, it makes . - .
seoye that an unmet need in amy of the input or operational factors would affect . - .
the Jevel of need in the program category. Please keep in mind that all of the :
elements shown, and some not shown, interrelate im some very complex ways and

thav wur intent here is only te draw attention to some of the most.important EE
ragonrea~needs as reported by UNESCO member states. o ", :

Wt
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Again referring to Pigure 2, note that it statistically combines the scores for
pre-aschool, primary, secondary, and post-secondary edwestion, It also includes
aut-of-school youth and out-of-school adult scores fn the game columns. At

this point it would not be very useful to break down Figure 2 dnto its six now-
combined sectors hecause the need structures for each of them were very similar,

with one exception, ’ .

In Figure 3, we have split the deviating sector from the othern, As shown, the
need for EE programs For put~of-school adult populatiens rewched an unusually
high level. This makes sense, of course, in light of the apparenc high level of
general public "awsréneas" of environmental concerns in Naxth Awmerica--
of being defined ay just a genaral consciousness of & Altuation, but without any
direct attention to it or definive knowledge of its mukwye. After the smoldering
public concern about environmental abuses caught Fire in the early 1970's, public
. avareness climbed rapidly and now seems to have leveled vff, esmpecially in North
America and Europe., In many other regiomns, however , #nch aWarepens -1s just novw
beginning to spread widely (cf. Roth, 1974). :

But, as all good EE aducators know, awareness is only one #tep (although eritical)
in the long problem~aolving process of be@ming knowledgeabla sbout problems,
developing attitudes about them, and engaging in the procesw of learning how-to
actually change thi #ituation, Sooner or, later we mudk draw wach of these aspects
into our net.. Awareness, then, precedes the other steps a4 A Mecessary but not
sufficient condition to effective environmental problemwyalving., Our research
shows a rather strong need in North America for out~ofwgchovl:mdult programs that
encompass all phases of environmental problem-solving, & newd that 1s not being ‘
. adequately met in Neowth America. !

; What the Findings Mean'

The term "meaning" ¢an encompass at least {lve aspecty, Tha% 4%, we can talk in .
térms of (1) the intent or purpose of reporting such yaseareh findings, (2) what

kinds of realities they designate or refer to, (3) whuk they define or grans-'

late into, (4) what naused them, or (5) what their affacrs on the future might.

be. o C o ' . P
Rather than attemptimg to deal with each of these five aspects of the term "mean~

ing" 'in a serial way, they will be lumped together wmoya Joowely and some of the

more substantive issues will be pinpointed. To help decipher what the findings

-mean, however, it will be necesssry to identify some of the larger problematic

_aspects of the world system that contribute to the pacteyns the findings have
. “taken. .
. In a paper presented earlier this year (Horn, 1978), I alaburated five major . - .

" themes that reflect recent thinking® about world-development problems and the chang-

" ing strands of the warld's socio-political fabric. And it 4% these problem themes . ¢
- . that provide the context for conducting a worldwide BE needs aggesgment. Without

adequate elaboration of a problem context, it would be nesrly Awpossible to .~

_accurately ‘decode tha meaning of the data gathered, ' . ’

Therefore, not only Are there gome important variances in the meeds for EE o i
resources among various reglong, but there is also & wuch lnfpey template of o
themes or crosscurrents superimposed over any iIntermakilonal effort to measure, . .
_evaluate, and satisfy those neéds. S S S . L
. = %

The first theme. cone#thed a recent shift in the mezwlng of the werm "nacional .
. development"-=especially in the less-developed countwifs,. Altheugh the commigw -
ment to national development has been worldwide, its wewniny baw been shifering -
beyond the materialisim and aggregate growth objecpives which dowinated the now.
outmoded models of “acio-economic development. The new models include sugh ful~
. tiple objectives ay fustained improvements in the qualisy of Iife, more equitabl
_ participation in the benefits of development, the elimhuutivin of scute poverty,
and higher employmen® raves. - . ' ; - RIRE

31.39 .
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economic: and political development that the less= :
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'hif; sway fram an ngtaemphasis aﬂ.highﬁlavel ﬁapiﬂf%
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at has beén called

1fth . th me. I elabérated in my earlier paper drew attgntiﬂm to thy
‘the relatiively low degree of local participation -io Soms
onal development efforts: The old "top down' sppfbgehea
ocal citizens (or entire nations) were in effect told what ‘thelr probleu
rauaded to falléw certain specific iines of dction E0 ’
g:e D’~ﬂbﬁﬁléte. Consequently, national and transnational comm
;teéﬂ shiEting tcward 1ess ditEEtivg roles to, "assiat“

he abuve five themes and their elements, to be sura, grg Yﬂ nfcalll
-éd with one another as well as with many of the a sumptia '
,aEi@e EE strategles between and within nations, “The naj
{onal development experiences-of the last fev. decad
developed countries) have taught, or should . have' t
al environmental and EE pfﬂblamssalvefs ‘and . policy=e
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e 1ess—deve1aped gauﬂ:tiés will bg sking
between EE and gvgrsll ngtinnal ‘develop

I rade “formal aducstinﬂ. the queatin
ethaps b asking more often is whgt can EE ﬂ_fq
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In some ways, there are significant differences Iin the most 553313: North American.
‘brands of EE and the kinds needed to best meet the indigenously determined goals
of many less-developed countries. Only a few of those differences, however, will
" be identified below. . o Y ,

i

. .Since most prople in less—developed regions spend their time and energy attempting
‘to meet their most basic physiological needs (cf; Maslow, 1970; Watt and others,
~. 1977, pp. 101ff), EE programs in those areas are going to have to help meer
" those needs (cf., for example, Faufe and others, 1972; and OISE and UNESCO, 1975).
We know that an entire organism is involved in the gratification of a strong need,
80 éjhuﬁg:y-parsan is very unlikely to find the kinds of EE activities usually =
iigted in North American curricular guides relevant. There are some exceptions,
., of course. The very small privileged groups who live in sections of urban
areas in many of the less-developed countries, for example, attend schools very
; ‘much like those widespread in North America, So the content and approach would be
. much more meaningful to them., But they are the small minority, - ’ ’

{ . Many EE programs in North America are very gighly urban-oriented, and rightly so,
because that is where the greatest needs have been, and that is where most North
Americans live. Most less-developed regions, on the other hand, are predominantly
rural im character. And they are working very hard to prevent the migration of
people from the agricultural lands to the already overcrowded urban centers.-

To help narrow the urban-rural gaps, then, and to improve the rural areas so

v people will want to stay there, EE programs in most- Less-developed countries are’
"going to have to be rural-oriented. About 77 percent of South Asia, for example,
1s rural. 'It is almost the reverse situation in North America. : ' ’
In order to benefit the vast majority.of humankind, EE’ programs in less—developed

e countries are going to have to put a very heavy stress on increasing rural- food
production, better nutrition, prevehtive health, and a more practical -education
(World Bank, 1975, p. v). EE programs will have to be much more closely related
to employment and to the work-place environment (rural or urban) of 'a labor-inten-
sive job market, . o .

"Poor farming practices, which may significantly contribute to the problem of -
~ excessive particulate matter in the atmosphere, might be a place to start a prob-
o lem~specific EE program in, say, South Asia (cf. Russell and Landsberg, 1972,

“ . 'p. 50). EE progrum strategies have to be localized, then, because educational j
objectives arise from a country's norms and eultural values which are quite o
diverse worldwide (cf., for example, Horn, 1965). For instance, in North America
formal education is very decentralized and religlon ia non-governmental. In many
other countries, on the other hand, education is nationalized and in some cases

. there 1s a strong national Ministry of Religion. These different arrangements

‘i reflect different cultural values just as the content and orientation of EE =~

“° 7 " programs in North America reflect North America's norms and’ cultural values ..
 (La Belle, 1973; Buzzati-Traverso, 1977), e

. What I have chosen to call the "EE effects gap" is also an increasing concern in
less~developed countries. Will the effects or the.impact of a given EE program:
serve to widen or nmarrow the socio-economic gaps within a country or regionm?

Will the benefits go entirely into the urban centers, making them better off but
leaving the rural poor the same, and therefore further wideniug the socioeconomic
. gaps within a nation? To be consistent with internatipnal trends, then, the ° :
potential "EE effects gap" of each multinational project must be reviewed. And,
just as environmental educators advocate the use of environmental impact state=
ments for evaluating the consequences of, say, a new housing development, it - '
will not be long before .environmental educators will have to submit environmental
impact statements along with EE progrem proposals., Included in those impact
I statements, of course, will be the social consequences of a program too, Thus,
'+ 7learning how to write EE impact statements is a top priority, ' '

Lok
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',Transfer
'Iha prablems éf incernatignal transfer nf EE technologies.will be a major
ern:to the international EE community for many years to come. "EE techﬂalﬂgy
.autg. 418 defined here broadly to mean the collection of EE strategies, v
eﬂﬁeepts, tactics, techniques, materials,. ‘guidelines, and so forth, which has had
ame ‘demonstrated usefulness somewhere in achieving EE goals. Technology means
ﬁhnnijust tractors and computers, and we are slowly learning that i
ntallectual conceptualizations are also powerful technologies which esn .
atating impacts on pecple as ‘well ag thielr environments, Thus, when
i -terms. of "appropriate technologles" (as in Schumacher's writings),
'alaa include appropriate EE EE technologies. Indeed, it was not by 5231dent,
‘hat’ the new UNESCO~UNEP International EE Programme is housed within ;he Scien:e
n"Technnlagy Educatinn Division of "UNESCO, . .

8 atr g need for a partieular EE regource is sensed in a
£ry, .. for example, at least two key messages go out, The - f
1nnnvatinus already exist which can weet the need. The 8

1t kind- of development or ‘experimentation should be done to meet the- need.“‘
p firat is usually called "knowledge scanning' and the second is ‘called "k
g produe;ign“ (Havelock and others, 1974), In the case of:North Ameri

there. is little doubt that there is a large chunk of North Amegi" '
: ich 18 truly superior, for those who need them.  And one 'wa
> ge :imbalanees among nations is to apill over EE technologies
~Aner g’where ‘appropriate, thus helping to balance the scales amo
dut, ‘to give people technologies where their needg are not, is 1 @’

Tﬂheré they'dﬂ not -itch,

I
Euuever, one aimply eannat tfansfér EE as it is aammnnly paakagad Ar
Anerica to the less-developed world. Within North America, an EE i
ften be tranaferred from oné state or province to another by.
me ‘eurrent social organization, which evaluates it, and then ‘de ides \
iot ‘to adept it. That is, the context is .such that: only the inmnovation
flass-develnped regions commonly require different str
“4nnovation can be adopted (or adapted) an entire organizational 1
must- be brnugh: into: exiatence as a cantéxt for tsggiviﬂg, review
féiffuaing, etc., the innovation. The system of organization 1
L er if it is, a supras:tuctufe far implemenﬁing the iﬂnavatian

ithg mabilisa;iﬂn Eur EE on the local village level in mast 1=as gvelaped
”:riee, then, will likely require some new EE models. The domin.
Anerica seem (a) ‘too :amplicated and (b) too professionalized for:
;implemenﬁatiﬂn throughout many reglons of the world, Moreover,. d
~American models are (c) too materialﬂtasaurce intensive. A thfal vil
ess~developed country would more 1 igr
“4mplemented by village volunteers without large. quantitiea ﬂf papé '
"..-aids, and the like, Moreover, the impact of the program miust. be ma
_,[immediata ‘to have village—levgl acceptance, The-benefits of most:Nor
~models. seem (d),r ,faf village atceptance,. The dominant N
iyh levala_af 1ndividual*ap§ :

o Ihafefnfe, in no case should there ba an uncriticsl trgnsfer af_ane reglo
... 'eonceptual. Etamewarks and methodologies to another region, Thérea
e ,BNESCD who'are very concerned about this and who are working on t,g d e
C. %?iﬂelines for the.appropriate transfer of EE-type’ techuologles. .
_.j leﬂufpnlinies ‘muat be global in their concept, their implemantati
;be specific to each situation. Policies muat be tailored. to take into.
~.the: grea: divaraitiea that exist among tha d&velnpiﬂg eauntries“ (

© P 2)

- There is, hnwgvet. a definite plaee “and rnle far the tranafgg aE EE 3 hﬂnlngi
between tegiang. But ‘the emphasis should ba placed on (1) critical an

Y
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snd (2) lqeal pragrsm géneratiqn (Euﬁ example, see Hcrn, 1971)
111.1inevitably -travel back and forth from one region to another
d;a each trip, This is desirable., The rule -and guidelines, then,
s - should Inwent or adapt, not adopt, Amother region's EE models,
gediai. Such A gwideline can even apply within North America, but
nces of not: applying it from region to region are just magnified”
‘ass—culturally'thefe are many marg pits to fail into (cf. Samovar

i *11: s ikely that many of the North American hyands of EE would have, to .-
;gears: in-order tv meet the needs of people living beyond _the richer ufban
in leas—develﬂped ragions. A nagging -question -that needs to be asked,
her g‘ta what extent, and in what aspects, 1% the surrent range of EE madels o
o ‘North America cross~culturally valid? Although we have had some Masters
g,,é_s;udents interested in this concern (for example, Kemperman, 1973),

T would 1like to get some of our doctoral students to really dig into the ques- .
Itiani,

In canclusiaﬂ, then, let me ‘say that I have tried to touch upon some of .the pos-
¢, -aible meanings and -implications of the findings of outr tegently coupleted study

v of 136°countries. I will leave you with three major puidelines for future : .
".EE program development within North America as it relates to what has now -
rightfully become a- wﬁrldwid& EE Movement .,

Harld EE Gdidelines for unrth America . _ R

SLan

?irst.. We can best help th% wgrld EE Movement by helpi ng _put our own _house * in '
” ur er by scaling down quy wants to what we really need. The _Chinese | have -a:gayi
"Thase who -know when khey have ennugh are rich.” S e

- Secapd. We can best help the world EE Movement by leatnngftp beﬁter g;abslise
‘'the EE'materials and_media wa uge in North. America to reflect a much.
‘ ﬁf ‘alternative views of the world and alternative futures, Although:
- ready been demnnsﬁratéd that educational systems -have an important: ra;e 1n"
eteating world images (see %asvinen, 1976; Remy and others, 1975)i\au: EE prog
"peed to address more candidly the internationmal flow of Taw materials and the;
Yesulting internatiansl palicy dilemmas Csee, fn: example, Lake, 19773 USDS
:1976)i

Thue, & ‘new gaal of FE in Nﬂtﬁh America eauld perhapa be to d3velap a lesa
“tochial view of humankind., . In this way, North Americun EE, as an 8 0
puac alga baenme the nbjeet ﬁf changg. Unfurtunately, the e 1

&

ggg g‘én 1ncreaﬂin3 ‘interest on the part “of glnbal affairs
-of aurse, is deairable, but it.must became a tWwaay streat.fe

13 specifie chinsa ‘Wi naed to do.are (1) tn nantent— ;Iy
; snd‘media For mar&ﬁbalanced views of glﬂbal environme
2)

hgir undars anding, (3) ko contribute :a ‘the puhlia deba'ea‘ 1
EE from other world viewpoints, and when:
] ure=bound many of our; assumptions Mve, a
and experiencé ko improve ourselves-and oux- Ghild:
197%), published by the National Oqtneil
1es Developwant Center's bibliography: (by
975){§revpar pe good plagea %o begin. You might almg want te’ considar ,aini
: ‘ ém (sua SEP and UNESCO-UNEP, 1977),




G T ) o o ) ' g .
Thivd can best help the legs~devéloped countries of the warls%by'help%gg
em design d0d produce their own EE models, materials, and media, A major prob-
n. for' less-developed countried will be finding the guality and quantity of EE

ertise they need 'in almost avery aspéect of their EE program planning, develop--

pertige they need in alg
ment, dnd implementation,

Hindu wisdom has told us for centuries, "Help thy brother's boat across, and -~
10! “thine own has reached the shore." This means that you could make yourself
vaflahle as a Peace Corps Volunteer, a United National Volunteer, or as an in-

- sternational EE consultant to travel .to and work in ome of the many curriculum
- dewélopment. centers around the world. The idea is to help people help them-
“melvesy Those who have participsted in such a way claim it to have been the most
“significent educational experignve of their lifetime.- At UNESCO,” we have a ¢
-l gayings "Allah does not subtratt from one's life, those days spent doing
jﬁﬂ??fﬁnmentsl»eduegtiani“ ' L .
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" FOREMGN STUDENTS AS AN EDUCATIONAL RESOURCE, I AN UNDERGRADUATE
*" ENVIRONMENTAL STUDIES COURSE: AN EXPERIMENT

Kéwi@ Vinchattle, Kevin Baxtar, quglas Allen, Vicki Allen, and Craig Davisl B

7 INTRORHGTYON . ' ‘ N . ] Ch
No enwirommental ‘studies program is complete if it does not include some analysis
of tha inkernational scope of environmental problems. This analysis can and does
‘take many different forms depending on the orientation of the program, the resour—
cea. of the college or university and the abilities and imagination of the instruc~
tors. The focus, however, is almost always on the delivery of "fagtual" content; -
.i.e, population dynamics, economics, resource base and utilization, food problems,
etc, Some of the more innovative courses attempt to explore topics such as tech-

" nolegy transfer; appropriate technology, and, if anthropelogists are available,
cultura) diversity and cultural adaptation to the environment. Ingtructors are
usually Amevicans or are at least from what we might call “Firgt-world" countries. -

- Therefore, even in the best courses, the content is delivered with a "firgt-world"
perspantive. ) L ‘ . : -

P

Our congdderation of the intermatiomal scope of environmental problems should in-
clude some exploration of the environmental perspectives held by the .people in,
_cultures other than our own, American instructors, no matter how well trained or-

. experfenced they might be, canhot provide this perspective. In arder to get foreign
perspactives on environmental problems we must bring our studants into contact

.. with foweafgn nationals - persons who have been raised in other vulrures and have -~

been sovialized by these cultures. o .
This paper describes an attempt to utilize foredgn students an the principal solrces
 of information in an experimental coursé on Perspectives on Favironmental Problems.
The purpose of this experimental course was to explore attitudes towards the en="
vironmanta), problems by the people living in these countries, The purpese in using
foredgn atudents as information sources was to demonstrate the value of thils tremen- .
dons tewarvolr of human experdence which is present on most-enllege and university
CAMPUBESa - ‘ ‘ o ‘

Our aim wa$ not to attempt to solva world differences nor glve the atudent a false
sense of gaining the total pleture of even the representativeé countries. Rather,
our goal wes to begin to fagilitate a new sensitivity to different cultural perspec-
tives while fostering a direct diaslogue communication network between U.S, and for-
eign atudents. o ’ :

4

PROJECT ORGANIZATION | T,

The experimental course projeck was organized and coordinated by & student committee
appodnted by the Environmental Studies Office at Iowa State University. All members
.0f tha atudent coordinating 'team ware upperclassmen’ in environmental studies and
native midwastern Americans. The Coordinator of the ISU Environmental Studies
Progwawm Hevwed as official sponsor for the project and as the "professer-in-charge" ..
of tha wourse. This latter role was purposefully low profile and advisory. The
‘coovdimaking team was given considarable freedom to develop thelr course content .
and faxpal’ The project was organized into .developmental stmges:” 1) Early Planning;
©.2) Genkent Development; 3) Implementation, 4) Results, and 3j) Evaluation. o .

)

" PREPLANNING

Singe & major goal of the project was to involve foreign students ms the principal
soureas of information for the course, our initlal stepwas to saldelc the coopera= .
tfon aml asslstance of the University Office of International Bducational Services
(O1ES), Infkial meetings berween the student coordinating team, the course sponsor,
and representatives from the OIES were held to develop goals, requirements, and .
educabivngl philesophies for the gourse, : . ) .

From bhe start, OIES support for our efforts to bring American Students intauganésct
with Foreign students was enthusiastic, Two reasons for this swpport were cited:

o
v

111 sithora; .. Environmental Studies, Iowa State ﬂniveféity. Ames, Towa 50011,
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tudents are fané with fmpedisce isolation when they enter a
~'Since thelr wnly real means of identificevion comes

. nationdl groups, these students -tend to vemain outside
American college life. Relatively litele interaction
rerican groupy shd rhese national groups. Our course

' ﬁpartum&ty for this type of interaction. :

students are Pnaware of the importance of understanding differ—
teris- and baliefs, What members of other nstioma think and.

y the United States, Few American students: umdaracand “how -

are on other qownkwies, We have developed vomplacedt atti=- -8

*dg our relationships with ather countries be¢au$e\we5have tend—'.

lop” 1ased. Qversimplifkﬁd pergeptians of peapla ftam ‘other L

£ ulty in attrautina ém&ri&an studant invalvemautp
yed that - a-course suth. as we proposed to crgandze. vnurd ;
pgram abjeeciveg They #ls¢ eited the importance af at@a cuyltur.
-educational tool, naving that "there is a multitude’of ki
,e tapped but na departwent. has really taken advantuge af the
They also believed that M.%. students wauld £ind th% fnreignfatudents

'udeﬁt pgrcicipants ware saleated by the DIES usins uﬁiﬁaria fﬂt

ev Lpped by the student cguvdinatiug team. The main. oxiterion’ used
st 40 participating in-sich 4 '¢lags, . Geographical locabiun of nativ
nd eduaatianal backgrauud were alsn :Dnsidered becauss e wanned :e

e s ,inarvwgs pfepazed during winter quartew and présented durins th‘ spring
! uring the winter quartér, 4 Wweekly dlscusilon sessiond ﬂécﬁ hald: e~
oreign students (appraximately.20) and the coordinating feam 'e‘maj
nce “thia point was the role that the spovdinating team would: pla: '
fifs:vquarta: ‘sewsions. After copsulting the course. spensor, they detdded: tl
Yole of the\tea would be .to organjze the-disgwssion sessions, faollikatd free
dia;usaians uring the sessions, .and provide wn American perspective -on ‘e ;reﬂ—
ntal probler 29, The 1dea was to allyw the foreign students to davelgp freely,
their material Qithin the guidelines sek fox the course, -We latey. found that the
oreign- stuaenqsxwere ‘very willing, even anxdows, to develop theix wtgaentatigns '_u
to. fallaw the. Gﬁutse guidalinés developad by the caardinating team, B .

1

EA

The guals established for the four diseuaaiﬁn aessians vere:

\
Ta give tha f@reign students iusishﬂ 88 v how the ISU environmenkal studiea
program was organized, what educationnl philosophies were involved, and what
American. students’ had been discussing in previous envirnnmental shudiea claaaea "
2, To explare the similarities and 415 P aneas in vggws ﬂf :he %nvirﬂnment and '
' envirnnmenhﬁl Prnblem5;' ) -

\

‘3, To dete:mine which prabiems wmuld ba examtned in the full coukse during Ehe
‘Spring quarﬁer, - - . .

4, To discuss the format and gtrucﬁure of th& %pring quar:ef :uut&e* Disgﬁsaicns
‘centered on the foreign students' raspgnaihiligies in the seminar and how they -
_wﬂuld preaant their material. \ :

14

At the conclusign of these sessions, tha vonydinating team decided ‘that the foreign
. student prasenhﬁtiﬂﬁSIWBuld be grouped v the hasis of geagtaphical E%giansf;
Africaﬂa. Middl#vEasterners, ‘Latin Amevicung, &nd Asians ,




o s -

v g2 was run as a seminav. The class met one evening & week
' gch.sessian lasted 1.5 hours. $tudants vecelved one Qrﬁdit '
Gr ding was on a pass/fail bagis with the final grade bedng de=
¢ sponsor after consultation with the eoordipating team,
ed;anfclass participa;iﬂn and ewnh#ihutiﬂn tv the group papars

. \ sesaians of the seminaf devated ] foraigg studenz pfesents*
'Eiuded-appreximately 30 minutes given to mini-leckures that dealt with

‘udents views of the major problems facing their societiesa, For

ectures, the class was divided into amall groupy, the number of groups
etefmined by ‘the number of foreign studentsy présenting material that par- . -
iculdr ‘evening. At the end of the 30-minute srfell~group session, the claay re- e
gnvened to discuss the problems presented 18 the mini~lectures. The iargisn X

’ Ents 1Ed these discussians. - L

the fifth weel zhe class was dividéd imtn % uuzkgxunps Eaﬁh group ineluded s
;ar five ‘American students and one or t¥o foveign studemts. The gtauPa were s
tespana*ble for preparing group papers that. addvessed and agpraised u.s fﬁreign o
pEprPctivEE with respect to wnrld problems. _

Ia allnw ample ‘time for the preparation of thess papery, the :1aga did nan meeﬁ

in?the sixth and seventh weeks. The final two weeks of the ﬁBUfEE%HEIEhaQVQtéﬁitﬁyFJ#Hl
a'discusaion of- the roles that people from hoth developed ﬂﬁ"ﬂévelaping coyntries °
must play in solving world problems and on Am ﬁv&luation of the" caurse and whe use

nf fareign studeﬂta ag 'resource people, P v L

| L L

:.RESULTS

. 1; Envifanmgntal Qualigy iz Assigned a Low Friarity. A consistent meséasa’frﬁm
.~ _the foreign students during this course was that, while concern for-the gnviron~ - .-
. mental quality certainly existed in each vf Yhedr countries, presarvaci&n of SR
" environmental quality was asaigned a very low prigrity“. In rating tha major
. problems facing their societies and govermments,.the féveign students placed:.
_political independence and stability £irst, fallowed dn order by edugation,
. - food, health,.population problems, and ®the transfer of technology fram the more.
" developed naﬁians. The improvement of adyesbfion and the supply and: di&ttibutian
of *food, the provision of adequate heslkh aewa, and the acquisitiod of appro-™
*pfiaﬁe technnlagies were cited as "direst" problews assoelated with sowdal and
,'egahamic*davalnpment Political problemé and populatios distribution ware citad
w . as "{ndirect multiplier" problems which ewacerbate the ”direct" prabléma and
 ,h1gder efforts to find solutions. ‘ : .

[
£

Palitieal s:abili;y and at least the 11luwvign -of freedwm were ganéidérﬁd to be s
" prerequisites, for the development of a sqund sowial syabem. Political’ iﬂstabim ?
.14ty breeds economic insecurity, scares away foreign ynvestment, and Eunnels
. & disproportionate, amount of 'the nation's "wealth” inta non-productive Wéutures“
such  as arms purchases. Autocratic rula pay provide wowe degree of poldtical -
stabili;y but corrupt autocratic rule may divart gearva national resaurges-and.
' funds ‘into private goals for the powerful Pew. ' Uingdl- the political prehlems of
a davelaping mation are resolved, advangetiént koward avlutions. for avher go~

“ecial problems will be halting at best. In @mch ainnatians, concern Foy the
envifunment daes indeed :ake a back seak, .

Imbalances of" Pﬁpula:iﬂn distribution ergutwd by continuing nassive - mignatian
to the cities alter the production-congumption gyseem ln ﬂevalnaiug bowntries,
Growing - urban centers become consumption 8inks, incrensingly draining pnyai:al.
agricultural and human resources from the avess of production - the rwyal

- countryside. Long-standing, adaptive social and cultural pattevns hreak down

- and are replaced by new patterns dictaved by the new vanditions, espacially new.
economic conditians. Crowdlng in the chniey Lends o “ﬁemplaymént. A aauregaad

i i

bR




E i B
i

- gense of personal tworth, malnutrition, disease, orime, daspair, and a tragic.
. loss of human potemtial. It is easy to see how the urhanization process fung~
. tions as a multiplier factor for other societal problens, B

A.close. look at exnmples of the major problem areas relreals that these prob-.

" lems are not only individually complex and diffiqult, they are also highly
interrelated,  For example, in the aves of food supply, we lesrned that the
distribution of food 1s affected by urbanization, the creation of "demand"” and
the -development of a cash economy. Growing urban centers Syeate a "demand"

“for food. This "demand” is met by purchasing food fyem rural farmers. Thus,

. " a cash economy 1% vften installed in place of traditional barter-type economies.

- -One of -the African students described the problemy . _ )

Before.this emphasis on cash crops, pegple of the
S . .villages where the crops were grown would keep a
ST : " ©  supply om hand in the village to last untdl the next
' ' harvest, ‘The rest would be bartered for weeded Ltems,
oo such as tlothing and housewares., Only #XORSS fagd , .
¢ was barterxed and this went for tools, clothing and
essentlal items. . Since the initiation of cash economy,
however, much of the harvest is sold for cmsh, Tha

desire tv maximize profits morivates the farmer ko

sell as much of his ctop as possible. The erops are

shipped sway, most of them to the major urban aress

where the demand is greatest (a result of maasive

migration to the cities). As a result, inadequake W

food supplies remain in the ‘villages. S

e T

: " The cash received by the farmer 1s often spent on
such luxury items as capdies for childwew, ewkravagant
clothing and liquoar. When supplies of food remalning
in the v¥llage run out, quite often so has the monay
and the people are left with the problam of. seraping
togethar enough food to make it to the aexk harwest.
Even if rhe fdod returns (after processimg), L& does o
8o at & price often too high for the favmer o affard. '
v The increasing demand For food for the wrhan maases —_—
AR . o will ultymately place a severe strain ém the agricul~ i S
4 : tural egusystem and on the héalth of the nwral eitizenry.
Failure to satisfy the food requirements for the cities
‘will likewise be reflected in lowered health conddbions . . .
and a fyrther degradation of the urban epwiromment. :

g,

T

Of course, we recopnize each of the problems --politiwal, populacion, food,
economic, cultural, health, etc, - as components: in. any systems view of envi-
: ronmental problems, In the U.S. and other first-woxld souwkries we have the
luxury, made possible by political and economic skability &nd by an ample
resource and food Supply, of concerning ourselves wikh much-abstract concepts
as environmental guality. BEven im our own society, Mowever, we see that when=
even the "necessitles" seem threatened, concern for enwirosmental quality ,
suffers. - Thus, it i1s easy to see how concern abouf the quality of the environs “
" ment would be assigned a low priority in sectors of the wobid where basic sorial
* institutions are stressed and where even survival may be a daynﬁa*day.affair.

II. Ameérican Students Reexamine Their Rolea: -We had hoped ab the heginning. of the
seminar that the participants would gain a new pevspeetive from which to view
world problems, In the majority of the group papers & great deal of emphasis

" was placed on a w 'first-world' (U.S.) view of Tthirdwworld" countries, Thia
 was perhaps the mest intriguing development during the semimay and it spawned '
a great deal of di4cussion concerning .a "new" role amd whak it might involve.
This redefinition involved a beliaef that the role of the flrst-world nations,
in particular the United States, should be that of a "hakpex" and NOT a "giver."
This new role wag wummarized in one of the group papeway "1f the smaller (third-

N A
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“wurld) natians are gaing to devalop and s#lve world problems, they must havg
,;fhelp to; halp ;hemselves, not hapdoykal™

. e grgupa alaa listed gome nhang&a th&tsthey thought were nem&sgazy in order
. to facilitate this new ‘girsuwwawld roler' - _ :

Qﬂ. 1) There shauld be no 1ﬂterfetéﬁﬁﬂ with dnternal structura# ‘of the develap—
L ing countries' cultures. . . _
'2).'We,must become aware df naedan V&lues and ‘attitudes befur& providing
' aid,_ - . o .
L ,'3)4 He ahuuld prnvide technﬂlﬁgieﬁ fppyopriate to che needa of the develgp- _
5‘ ing natinns instead of rrying o dévalop new markets for omy noat ad= s
vaﬂced machinery and hardwara~_ \ :

4) Our economic ties with davalmpimg euuntries must be mutyally Eenefiéial
This would include giving th@m a ﬂair\priﬂe for their resmonvces and . -
. gaads. . . . . ’
This idea of a new-role was & tecurring theme, duriﬁg the course, A plea for *
" a redesigned approach to foraigw paldey on the part of the U,%. and other
first-world nations. was aloquenbkly wffered by a student from Africa:

"only when two peapls mam mit down face to face

as two people with lowe and mutual respect for

another, rathér, than as yepyesentatives from

opposing sides, will 1k be possible to begin

settling internatiﬂﬁﬂl d#sagreements .
_ Hilton Bailaf csie:ra Ladna) . oL
EVALBATIDN - ’ S :.-ﬁ . .
Eval ation of che course Was obrainéd bw %xtfﬁgting eritical comments (bnth pasitivn
- and regative) from the group papers &nd by sdministering an evalwaklon questionnaire
. at, the conclusion of the' spring quarter, In the questionnaire the #tudents Yere
agked for- their overall view of the sppvosch taken in the seminax, fof comments. on-
wﬁad they had learned and ‘about tha we# of kha foreign participant’ as an infnrma—
timnal ragautce. Some of EhE cotmangs Fyom dmerican studerits war#@

"Having the fﬁreign shudentd give. class presentatiﬁﬂ&
~ of their countries. was A fax batter teaching and leawnw
: . ing expefience’for the clags, As opposed to Sis;eutng te
o o, am’ iﬁstruc;ﬂr leckure: ¢n the material " :

1 expec:ed to see mube gmphasls od pnllutign. ety I was
- glad to see this naw miménsihn of . comparing werid anviwcna .
- mental problems prasented," .

"Much of the news primead &h@un the third warldﬂié
. not important or i one~4¥ded, The true, needs gi \
Ehe third WQfld are unknwﬁm ko most Amﬂfigans. - * . '

WProblems are not. unive renlly EQﬁaisLEﬁt. We nend ko
change our’ own attitwdes rowsrds develuping couneriey
by chahging our own value sysrens, "

"i learned that thevs i% & woch ‘more I have ty lﬁﬂtﬂ.

" ¥ am only starting to wnderayand the camplexities inwelvvﬁ
in trying to underska&d anucher aauntry 8 ptablemS.A ‘
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".Some of the comments from foreign students werej

" Addulrahaman Zerti (Libya), "Keep doing this. It
is a good idea to build understanding and trust and
love between Americins and Foreigners." .

. Hilton Bailor (Sierra Leone), "The entire seminar
was very valuable and ahguld be made available to
a8 many. people as possible,’

E_Géta deRosa (Brasil), told us that he 1is agtively

S i

ﬁamiﬁg invalved with such a pragram.
5 o The pgrtigipants seem to hgve accepted the fundamental purpose of the seminar with
..  enthusiasm, This enthugiasm was also seen in support of the use of the foreign
... stiidents as an educational resource.
- - 7 .
"I thought the seminar was a good one. I think the contact with foreign students
is a must in environmental education.” : _—

"The seminar would have been worthless without the views of the foreign students,”

CONCLUSIONS

"o This apprna:h has a great potential for expanding the 1mpact of envifaﬁmental educa-~ | -
tion. The students that participated repeatedly expressed the desire to see the
p:ogtam continued. Through theilr comments we have been able to develap gome general
can:lusians about this type of sppraach' ) RS

. 1. Croas-cultural experience in dealiﬂg with global problems can and should
o : be incorporated into environmental prngrams

2. Foreign resource people provide new insights and- thoughts. This offers
the U,S. 'student a better understancing of other cuitufés.

3. The fareigﬁ students also gained a great deal fro Ehese interagtinns.
4. =Cammunicgtinn is the most 1ﬁpcrtant factnf in generating cagperatiﬂn.
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URBAN ENVIRONMENTAL EDUCATION IN GREAT BRITAIN

John O, Téwlérl

"The British approach to Environmental Education allows a high degree of individual

involvement in environmental activities and an enviable freedom for teachers to
initiate and develop new programs, courses, and approaches, One of these new ,
approaches is the development of Urban Studies Centres. These grew out of the
realization that while the rural outdoor education centres weré extremely popular
and heavily used, students were receiving a biased view of the environment, omne
which emphasized only the rural aspects even though some 80% of the populatilon

"was living in urban areas. One of the earliest mentions of urban studies centres

was contalned in a 1952 report on the human habitat, This report entitled "How
Do You Want to Live?"“ was based on a study of public opinion undertaken in con-
nection with the United Nations Conference on the Human Environment. The authors
recommended that "Consideration should be given to the establishment of urban
studies centres for environmental study, along the lines already familiar in
countryside study!_"3 This idea was quickly followed by several articles on the
topic and a text on the methodology for transferring expertise in rural field
work to urban "streetwork.” At the same time, the Town and Country Flanning
Assoclation (TCPA) cireated a Council for Urban Studies Centres., This Council
was ‘instrumental in helping to further the idea of urban study centres and in
assisting groups wishing to start them. . L .

The centres were pattérned after the existing residential field studies centres:
which provided a full-time warden or teacher/administrator, a number of teaching

assigtants and a variety of facilities and equipment whish allowed studente either
to take courses prepared by the staff or to do independent work., There was not,
however,; an exact parallel batween what existed in these rural ecentres and.what
was required for the urban areas. It was.felt that since the urban centres would

be located in areas of high population, ‘they should also be used to provide commu-

' pity services in addition to their more traditional. formal -education functions.

Residential facilities were not considered to be a high priority since these

would not be in as high demand as they would be in rural centres which are usually
situated in areas not easily reached by the users, In addition, the cost of ac=
quiring residential facilities in an urban location would probably be prohibitive.

In Ergatiﬁg the study gengreé, the Council identified seven ﬁ;jaf purposes or goals.

These were;:

1. As a learning base for secondary schodl and older students visiting
the town or city. With an increasing amount of time being spent on
urban studies in the schools, it was felt that students from rural
and urban areas needed a facility with room for class m - .ings, work
areas and resource materials to suppert the work already in progress.

2, . As a centre serving visitors to the area, both young people and adults
who were not part of the formal educational process, In this case,
the function of the centre would be.to provide interpretation of the
"built environment" to tourists and otheg visitors through exhibitions,

slide-tape shows, book and-map sale depfirtments, etc,
3. As a teaching resource centre cahgeng%, ng materials and aids to help
visiting teachers and providing expertist concerning the loszal environ-—
 ment through the staff on the centre. Such a collection of resource
materials and knowledge would be larger than thac.gathered by any local
schoel or public interest group.

1JDhﬁ'O; Towler, Renison College, University of Waterloo, Waterloo, Ontario.

Zﬂgy Do You Wgnf;tgrL;vg?, London: Her Majesty's Stétigne;y Office, 1972q'.'
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%, Aas a learning base for local secondary schoels, supplying the resource
materials for a study of the local urban area and at the same time pro-
viding an institution and location alternative te the conventional
school. It 'was expected that the centre would act, in a specializgd
subject area, along the lines of already exiating Teachers' Centrec

_ which are cooperative ventures for teachers in a region who wish to
: ngk’ﬂn some aspact of im-service professional development,
[ .

5. As aﬁcentre through which local authorities, particularly the local
planning authorities, could disseminate information about the local
environment to the school and adult populations, ' It was also intended
that the centre would function as part of the publiz consultatfon pro-
cess concerning the urban area, This two-way communication between the
public and planners and architects is mandated by British law, It was
felt that the urban studies centre might provide a neutral, ground for

. such, discussions., Centres could also be uged by interest groups fnf
- ' the objective education of the parties involved in the planning process.

6., As a venue “for community - forums and as a place where local amenity

groups and unofficial bodies might hold meetings and. obtain’ some '

minimal secretarial asaistance,

7. As a Epecialiat institution which could meet the need for certain in-
troductory and extension courses for envifnnmentsl professionals dﬂd s
lacal counselors. : B
nf 1974 thefe were no urban studies. centres in Britajn. However, withliin twa
yeafs there were 26 centres either in full operatlon or in the final planning’
‘"stages. Since then, even more centres have opened and. there is no doubt
that the urban studies centre concept has taken hold and increased .im pgpularity
with teachers, stiudents, the general public, and loeal authari;ies. A closer
 examination of a typical centre, its facilities and program may .serve to Exﬁlain .
..+-- why this concept has been so succassful and what makas it such an exciting .
-~**“1ﬁ““§"f13ﬁ‘1n ‘Eﬁvifanméntal ‘education. - .

It must be gaid at the outset, that theré is no such thing as a "typical" urban

studies centre. The lncatiun, physical facilities, programs, and leadership vary
greatly. Most, centres contain some form of ayditoridm zapable of holding class=
gize groups for the purpose of lectures ‘or audlo-visual projection. There QIEZ*’
_normally one ‘or two classrooms, a workroom for the preparation of materials, anm
- exhibition area, an archive or, iibrary te store reference materials, and a :gﬂtee,
where Iight-refreshments can be hought or where lunches may be eaten, . Washrooms
- are always available and some centres have included darkraams, nvernight fagili;
ties, and parking areas. :

A "normal day" at an urban studies ceritre might inelude ‘the fallawiﬂg.
of secondary school students from-different schbols are in the auditorium
" introduced to the local urban environment that they will be Etudying *Ih
‘viewing a siide-tape program developed by the centre's staff,
will split up, going off as Town Trackers on one of the town ;raila
daescriptive brochures for the trails will be supplied free as they are Eﬂ aﬂy
taurist or visitat. There SEEefcuf trails svailable dealing with the h ,,afi

“ the architactural Eeaturés af ‘the new and ald buildings.‘ Later
clasges will return for lunch and an examination of the exhibit
issues involving the .town. After this, they will work on their:r Ort
on the fefe:enté matetial at the centre snd on the help ﬁf the ta

1dved iﬂ the towvn fnr many, many years_
will be very interésting, and the students will have an oppgrtun
‘him at length, After a visit to the centre' hanxstall. the clas
fnr their hnme sehaals. o
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"'in Bristol, For example, 1is locsted in the o0ld:Corn Exchange on Corn Street. - The

(Ihere is na doubt that the British are doing a great deal nf innovative wark in o

: Ycept has been instrumental in carrying this form of envifonméntal education’ to"
' both the schools and-the general public. In addirian, the TCPA has been both. a

“port in pteviding assistance for the work -that  takes place at, _them’ - Siﬂce thia
" ..-ghould be. ssking ourselves why it has not been adopted in North Ameriea., Ve,

~i-aften tend to be somewhat egecentric in our thinking, but this is. a caae ﬁhata R
T owe can learn a. :

:'Cauncil af Europe. Rgpgft‘r International Study Confer ence on . Enviéﬁ”

During this "normal day", the centre will have been open to viaitafs and a number
of tourists will have dropped in to see the exhibits which are changed every few
months. The one on display deals with a very controversial planning applicatian
which proposes thie tearing down of a block of inadequate housing and the construc=
tion of a shopping mall and car park. All sides of the issue are presented and
notices are posted advising of a public meeting in the centre this evening in
which the ﬂevalnpment firm, the local planning authﬁrity, members of the downtown
businessmen's association and a local ratepayers group will be on hand for a panel
discussion on the proposal, While the centre is officially neutral on such issues,
the warden of the centre is especially interested in this public meeting since the
businessmen's association will be presenting the results of a public opinion
survey that was dgng by one of the school classes visiting the zentre. :

While the students were out on the town trails, the ciassraam and workshop areas
were being used by a group of teachers who had ‘elected to spend this time at the
centre as part of a profesaional development day. They will be working on . -
materials and methods for a course they are developing on sensing the urban
environment. They are interested in having their students use the centre as a base
from which they will do streetwork in the local envirenment, concentrating on be-
coming more aware of urban features, They will have their classes use all their
senses to investigate the area. The teachers are building reporting skills into
the course and their students will be required to do some investigative reporting
involving tape-recorded interviews and photographic records of certain man-land

relationships. . . :

While this is a hypothetical day at an urban studies centre, all of these activi--

ties, and more, regularly take place, The different locations, emphases,, and
facilities of the centres help to make them unusual and stimulating. The one
one in Canzerbu:y nccupiea pakk of the Canterbury College of Art. The Chegtaf :
Heritage Centre is the county's first centre for -architectual heritage inter-'
pretation and is located in a former church in the heart of half-timbered houses

. and stores which date back 500 years and more, The Favershgm Centre has been aét
" up in cooperation with the local heritage society and is situated in a building

that was a public house for 275 years before becoming an urban studies centre and =~

., museum offering (among other services) gulded tours, books ‘on the history of the

. area and a souvenir shop selling local crafts. Other centres are associated with.

Youth Hostels, public interest groups, Teacher's Centres, senior citizena'
leisure centres and local planning departments, The facilities range from Epaze
in modern buildiﬁgg to old Viectorian houses, churghes, and downtown shops, )

the area of urban studies and that the creation of the urban studies centres con-

-dfiving force in stimulating the development of the centres and a :cntinual sup-—

approach to urban environmental educatict is proven, papular! and needed, we.

eat desl frum our golleagueg in Britain,

REFERENCES - : ' e el

tiun in avStrictly Urban Se;t;ig Strasbourg: ..Council. of £uf6§E;

Fyaan, Anthany 'Hhat Happens ar an Urban Studies Centre?"
EnvifgnmEﬂtal Ed :;ﬂﬂ, April 1974, )
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-Hawrﬂﬂgiéd Want to Live? London: Her Majesty's Statiomery Officg,xlgjz‘

The Council for Urban Studies Centres. First Report. London: Town & Country

Planning Assoc., 1974. " T

The Council for Urban Studies Centres. Second Report. London: Town & Country

Planning Assoc,, 1976,

The

Ward, Collin & Fyson, Anthony. "The Case for Urban Studies Centres”,
. Bulletin of Environmental Education, Feb. 1973.

‘Ward, Collin & Fyson, Anthony. Streetwork: The Exploding School. London

Routledge and Kegan Paul, 1973.
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' The four papers included in this section address our energy

direction this research takes, and offers several recommendationa
‘for improving DOE's research effort. His final recommendation -
‘calla for an "increasing focus on total environmental systems _ R

- responsibility to measure the true costs of each policy which . ,

"They offer a model representing a systems ‘approach to facility.

ENERGY

problems from four different vantage points, - Each author,
however, calls for a broadening of our approach to solving these
problems. Robert Lewis describes the research program of the U,S.
Department of Energy, deseribes the major factors that set the .

and the” total process of energy development and uge," Kevin . |
Gottlieb discusses the role that coal could play in satisfying
our future’ energy needs and:suggests that "it s a national T

restrains coal or which compromise environmental quality. A:
cavalier approach to the variables on either side of the coal-
environment equation, serves the nation badly,”" Judith Schpltz .
reminds us that our energy problems are intimately related to
population problems. She notes that "componenta and implicatiﬂns
of papulatiaﬁ changg must remain a critieal facet of energy. .
planning." ' Richgsd Perrine, et al., focus our attention on Eh& '
practical difficulties encountered in siting energy facilitiea.

siting and present a case history describing how their system. . _
zauld be used in the siting nf a coal- gasificstian plant. ) T
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ENVIRONMENTAL RESEARCH PLANS AND PRIORITIES OF
THE DEPARTMENT OF ENERGY :

Robert A, tewial

Introduction

Being here.today is indeed a pleasure. I very much appreciate the gpﬂaftuniéy
to reach a potentially wide audience through you and thereby to inerease public
awareness of the problems and nppattunities of Federal research on energy and

the environment.

As educators,; you. unﬂaubteé]/ recognize the importance of your role in bringing

.1ssues to the public. Tt is especially important that you present an unbiased

plcture of the contributions of energy technology (both positive and negative) to
the Natiﬁn.; The DEPEEEmEﬂE of Energy provides only one vehizle for addressing
the energy "crisis." An aware and informed pubiir must uitimately set the values

to which the programs of the Federal government and the energy industries must

respond.

Departmental Organization and Goals

. Nation' 8 needs.

Less than one year ago, the Department of Energy (DOE) came into existence.
Until then, Federal energy programs were distributed among numerous agencies

" having varying charters and legislative mandates. The consolidation of energy

functions within a single major department will enable us to develop a coordin-
ated national energy policy that will more effectively and efficiently meet the

¥

The basic Etruétuie,z key responsibilities and tasks of most' organizational units
of the Department are already well defined. Nevertheless, we may expect ‘to see

a continuing refinement and redefinition of priorities and approaches in dealing -
with the Nation's energy issues. These issues are complex and oftén so rapidly
changing that, no one person can hope to adequately EEmPfEhénd the issues and
forces that, in reality, shape the policies, structure and operations of the

Department. - ‘ , ' . . -

'

The major function of theiﬁépartment is to enable the Federal government to

coordinate its energy research, development, and commercialization activities
within a single policy-planning framework that fully recognizes -the importance

of conservation and near-term resource development.. The Department was formed as
the most effective means of ensuring that the National Energy Play is effectively
implemen;ed and suppar:ed by research, develupment. and commercialization activi-
ties. - . :

Undef the National. Eﬁafgy Plan thich 1 will soon disguss), the Department’'s

pfinc‘pal goal through 1985 is to reduce the Nation's depéandence upon_ imported
oil by increasing the direct utilization of -coal by a facteor of two, and by ‘. u
stimulating energy conservation. Beyond 1985, the department is to '

-develop and’ prcma:e the use of alternative energy systema.

The relationships between national energy gnals and ather national goals (e.g., L

" environmental, economic, social) are complex. All are inextricably interwoven

and not entirely compatible. Thus, DOE is only one part of a gnmpléx o
institutionalization of national policy- and decision-making. The role of energy . .

in relation to other national priorities must alse be reasonably assessed. Thus;
while envitanmental policy objectives (ar eﬁannmic, or transpnrtatian, etc.),

lﬂghert A. Lewis, Office of the Assistant Secretary for Environment, Depsrtmént J;-
of Energy, Mail Szap E<201, Washingtom, D. C, L

ZSEE the accompanying ﬂrgsnizacion chart, p. 54.
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*

may not’ alwnyg be fully consistent with energy policy objectives, they must be
identified and communicated to all levels of decision so that priorities can be

set on the basis of the best available information and 4 balanced approach to the
attainment of energy goals can be taken. In this process, we should note that ,
energy technologies provide environmental benefits as well as costs.

FXTEEEE gaéls must be a;taine& with due regard for the Nation's health, safety and
" environmental well being. In my view, the overall goal is to improve the quality
of life in America through Ehe development of envirommentally amenable téch-

nologies. o .

_Plan

The Hstianal Energ

DOE's environmental research plans and policies are rooted in the Nstinnal Energy
Plan (NEP). While promoting greater use of eccal the President has assured the .
" public that he will also seek to achieve improved environmental quali.y. Indeed,
four of the ten principles upon which the NEP is built relate strongly to wain-
tenance of‘énuiranmental quality and environmentsl research. One principle is:

*National Ealicies for the EIEEFFEiD“ of the enviranment
bust be mgintaineg.

.In other wnrds, Natignal energy ‘policy shauld sustain and imprave'the quality of
iifé. - ,
In the long run, there is no insurmountable confliect between the twin objeectives

_of meeting national ensrgy needs and protecting the quality of the environment. |
The' énergy crisis uad aniranmentsl poll:tion botl arose from wasteful use of
resources and from ecoromic and social policies that were based upon. the asgump~
tion of essentially unlimited and cheap resources, Solutions to many energy and
environmental problems follow a parallel course of impfaving EffiEiEﬂEY arid
harnessing vaste for productive purposes.

&
Another principle is: :

£

«The growth of energy demand must be rEstrainEd through gﬂnaervatigg and

impruved energy efficiency.

'

Energy conservation and impraved energy Efflﬂiéncy is caﬁsidered to be thg most
Eeffectivg course of acgian for our nation and for the warld. .

. Although cgﬁaervatiﬂn measures are inexpensive and ﬂlesn*campared with energy
production, they do involve sacrifice and are sometinmes difficult -to implement.
Furtharmore, it is not possible to establish a priority that any given conser-
vation method is environmentally benign. Thergfafes the varied and numerous con-
servation alternatives must be investigated with respect to health and environ-
mental risks and benefits. !

Sacrifices rgsulting from conservation: measures need not result in mzjor changes
in the American way of 1ife or in a redueced standard of living. For example,
‘automobile fuel efficiency can be improved through better design of cars, thereby
reducing gasoline consumption without altering our ability to travel, Also, with
improved energy efficiency, the impact of rising energy prices cédn be significantly
- moderated. And energy conservation, properly implemented is fully compatible.
- with e:nﬁnmic grawth

EY

A third prinﬁiple of consequence to the devglﬂpment nf environmeéntal reaearch
in DDE is: : o : . e
*Resources in plentiful supply must be used more widgly. and the - i

- Nation must begin the pfgcess af made:ating its use nf thnse in
short sugglzi
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" In order to preserve its scarce reserves of oil and gas and still reduce the

growth of imports), the Nation's policies must be geared to reduce coasumption of
oil and gas, especially by automobiles, industry, and electric utilitiea. As '
industry reduces its use of oil and gas, it will have to turn to coal and other
fuels. The cholces for electric utilities for the foreseeable future will be coal
and nuclear power. Expanding future use of coal-will depend in large part on the
introduction of new technologies that permit it to be burned in an environmentally
acceptable manner. We must attempt to perfect processes for the production of
synthetic 1liquid and gaseous fuels from coal.

‘To the extent that electricity from.coal is substituted for oil and gas, the total

amounts of energy used in the country will be somewhat larger due to the inherent
inefficiericy of electricity generation and distributiom. fut conserving scarce
oil aﬁd'nagursl gas is more important thar saving coal.

The fourth principle is:

*The use of nonconventional sources of energy must be vigotously
expanded. ‘

1

Relatively clean and inexhaustible sources of energy may be used as ggppleﬁeﬁts

to conventional energy resources in this-century, and as major sources of energy -’

.in the next. Many of these sources provide inviting alternatives to large,

central production systems. Traditional forecasts of energy uso assume that

. nonconventional resources such as solar and geothermal energy will play only a-

minor ‘role in our energy future. Unless positive and creative actions are taken.
by government and the private sector, these forecasts will become self-fulfilling
prophecies. : o

In point of fact,. nonconventional technologies are not mere curiosities. Steady
technological progress is likely, breakthroughs are possible,’ and the estimated
potential of nonconventional energy sources. will undoubtedly improve. Because
nonconventional energy sources have great promise, the Department of Energy is
taking steps to foster and develop thenm. : ' : :

Eng;;énmentgg Research in the Department of Energy
2 : ‘gé o . .

‘A numbér of DOE offices iave environmental research responsibilities. MNowever,

the principal responsibilities are assigned to the Qﬁfiée of the Assistant
Secretary for Environment (ASEV). _ ‘ ) ‘

The Assistant Secretary for Environment is responsible for asguriﬂg that all

- Departmental programs are consistent with environmental and safety laws, regula-

‘tions, and policies. The Assistant Secretary will provide policy guidance for

. the Secretary to assure compliance with environmental protection laws, and will

be responsible for reviewing and approving all environmental impact statements
prepared ‘within the Department. In addition, the Assistant Secretary will moni-
tor DOE programs with respect to the health and safety of both workers and the

-general public.

The Assistant Secrétary also conducts environmental and healtli~related research
and development programs, such as studies of energy-related pollutants and théir
effects on blological systems.. . .

This office also:

«Provides National Environmental Policy Act (NEPA) technical assistance and
policy guidance to DOE program and regulatory offices : :
*Prepares policy and legislative Environmental Impact Statements (EIS's)
*Develops DOE NEPA policies and internal directives .
+Reviews ‘and comments upon EIS's from other agencies A
_.Reviews ‘and assesses environmental, analytical and technical products
prepared by other DOE offices

E=3




‘Reviews and assesses DOE policies and strategles for environmental impacts
+Apsures implementation of practical substantive environmental mitigating
measures into DOE programs subject to NEPA reviesw

*Acts as link to environmental agencies and environmental community
+Asgures adequate health and safety measures in DOE programs

*Provides policy guidance on DOE/Contractor employee health safety measures
-Aaaufaa implemaptatian of health and safety measures by DOE rantragtars

- Environmental Research Overview »
\ ) Coa .
Energy technology holds one of the keys to our future. It has the péwer to alter
the future today--the power to alter, to preserve, or to dissipate our inheri-
‘tance. The power to improve or to degrade the world in which our children will ¢
"~ live aﬂd in which we will grow old and die.

The fundamental aim of technology development goes far beyond purely eeanomié
benefits; it 18 to improve the quality of life. To do so it must not produce
health, safety o1 environmental impacts that negate intended benefits, Similarly,
tha fuﬂdamental aim Qf enviranmengal scienge is to imptave Ehe quality of 11Ee.;

intgﬁﬂed benefita. . .

It is true that certain "technologists" and certain "environmentalists" perceive
 that theilr mission of providing the public with something vAluable is hampered by
the attictudes &nd activities of the "cther side." Such functional polarization -~
is common betwesn people of differing interests and traiﬁing. In truth, however,
—___the publicis best served by optimjization of ggz_given technology or set of téch-
nologies wi;h_res'ectng the tntalitzrﬁf effecta on human 1ifg and resaurces.

& . - . . ! ®, -

A primary function of environmental research within DOF is to assure that the ;

emerging technologies are envirommentally sound, and to aid in the selection - o

. of commercially viable technology options that fit this criterion. The cholezes )

“are hard and our research, though sometimes lengthy, must be of such quality that .
our; efforts will aid the decision-making process to the benefit of the Nation. e
We. must alga seek and use results aﬁd advi;e from a diversity of” PEDPIE and insti-

]

Enviraﬁment,l velﬁpmént Plans

“EnVirnnmeﬁtal Deyelopment Plans (EDP) are digests of technﬂlagysuriented DOE
research that identify environmental concerns assoclated with specifie energy -

! teghnnlagies. They are intended to provide guidance for the environmental program
planning and budgeting process. These documents are used primaziiy to determine
environmental and health research information needs with respect to each tech-
nology program, and thereby to provide guidance for the development of energy
programs that are fully responsive to technalagy=specifi¢ enviranmental and health
- regsearch needs. -

..

TEblE l=briefly deascribes general environmental resaarch concerns. - These are
further eiabéfaLéd_in'éaeh technoleogy-specific EDP.

Current and Near-Term Research

There are ten primary mission areas within DOE. These are:

sEnergy Supply - Research and Technology Development (R&TD)
‘Energy Supply - Production, Demonstration, and Distribution (PD&D)

"»  +«Conservation : .
*Regulation i )
‘Emetrgency Preparedness - : '
‘Energy Information . ' : ‘ v
*Environment: ' : ' o

ERIC i
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TABLE 1

Envifgnmedﬁa13 Health, and Safety Issues and quuifementg

0 N for Energy Technologies

ISSUE CATEGORIES - ‘ REQUIREMENTS

Issues:

What .conatraints should be imposed . A, Baseline Characterization

.on the release of effluents into the A.1 Conduect regional pfeplanning N
atmeaphére and on the generation of surveys.

atmospheric physical disturbances to A.2 Develop operational baseline
assure that any deyradation of ‘air characterization plans in ac-

quality from energy operations be cordance with regional prior-
held to a;ﬂeptablé levels? ities established by DOE plans
: . for technology operations.

Water Quality ‘sues: A.3 Conduct baseline character=

What constraints should be imposed ization as jointly recommended by,
. on the release and disposition of ) and with the concurrence of,
‘effluents from energy operations that , the cognizant program pivision
may degrade the quality of ground . and Offices.

and surface waters? . i :
B. Gpefa;ianal Site Heasuremgnts and

. Lsnd Disturbance Issues:

, What constraints should be placed B.1 Canduct analyses of prﬂcess
‘ on the development and -exploitation .streams and other operational
of energy to assure that structural site suurces to assess potential.
changes to the land do not result effluentas and EH&S impacts.® _
in unacceptable consequences? B.2 Monitor the operational perfor-
. mance of envirenmental control

Social and Economic IsSues ; ~ apparatus and procedures.
What controls should be imposed on B.3 Assess-safety and geliability of
energy development to minimize any ’ potentially hazardous DOE operu-
deleterious effects on communities tions. . E
{nvolved and to maximize beneficial B.4 Assess-the adequacy of occupa= .
effects? ’ _ ., + tional medical and health Eutvela,'

: . liance procedures.
Syatem Safety and D;;pgatiaﬂal Health : s
Issues: c. r:aﬂsfafmatinﬁ, Tfanspgft, and Fate:
What measures shauld ‘he taken to ensure C.1 Characterize chemical and micror
that the operation of gnergy facilities bialggicgl transformations of
adequately provides. for the medical and . effluents from gnafgy teghnﬂlogy .
health surveillance and safecy of : - operations.

wark ra? . C.2 Determine the Enviranmental
' transport mechanisms and.fate of

effluents from energy tech~
nology operations. L

H

u D. Effects Studies
Determine the effects of efflubnts
i and other operational aspects of
- energy technology operations onm:
D.1 Ecological systems.
D.2 Plants and animals.
‘D3 The health of the general L
s . population, |7 gk
Analygé plans for the develapment S
of energy resources and determine -
the probably effects and consequences '
on: ‘
: D.4 Water resources and water use
; allocations.

Q
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TABLE 1 CONTINUED
Environmental, Heslch, and Safety Issues and Requirements

for Energy Technologles

ISSUE CATEGORIES . . ’ » REQUIREMENTS

' D.5 Land use allocations,

D.6 S cial services and cnmmunity
&L.Fucture,

E. Integrated Assessment
E.1l Develap enviranmental decisiﬂﬂ

: criteria.
b _ E.2 Develop consensus standards’ where
: : - official standards do not exist.

o g E.3 Develop continuing appraisals
' of our knowledge concerning
the énvironmental issu33=and
their tesu;utian. Ty

1 Develop cantrql technologles
as needed to meet regulatory
standards and environmental
. deaign eriterias
F.2 Conduct research, . d¢ elﬂpment.
and agsessment as necessary
to ensure availability dnd .
application of adequate envir-'
ommental control measures. ,
, : : F.3 Develop improved procedures, -
" ‘medels, and systems needed for.
: environmental measwrements and
monitorirng and the simulatfon “of-
environmental phenorena.

F. Measurement Eﬂd Ganpralriechnala v
F.
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b-Baaic Sciences A ! . N ) ‘ 5
*Atomic Energy pafense Activities .
*Policy and Management o . . .

At the Department level. cut:eﬂt and near-term emphasis will be plsced on the
appligatinn of rescurces to: .
= provide significari lncreases in cansetvaticﬂ, including grants,
incentives and technology development;
- continue the purchase and storage of 500 million barrels of oil by the end
of 1980 for sﬁrategie petroleum reserve and initiate désign and construc-
tion of storage facilities leadlng to the Pfesident‘s goal of one billiﬂn .
barrels by 1985; .
"= recognize the Department's regulatary t@le fn enhanding energy conservation
and supply, while providing for a reduﬁtign in the administrative ‘burden :
borne by public and industry; S
-~ continue technology develamenL and cammercia]igatign in faasil, salst,
geothermal and fusiﬂﬁ energy; * '
=~ maintain a .etrong capakility for the production and deliuery of new and o
future atamic weaponsg systems. :

k [T .
* f 1 %

4

Glearly, Envirnnmental research and development will be guided by the pﬂ;encial
heaith, ssfety and environmental risks expected from these activities: “
Indeed, current and near-term activities within the enviraameatal misaion vill .
focus primarily upon. the identification and evaluvation of ‘environmental impacts )
aggociated with the development of eneigy supply and conservation technologles. -
LY Eﬁvitnnmental reagatgh activities fall into one of two parallel :hruais. namely.
= overview and assessment to idgntffy and analyze environmental health and
i safety concerns rélated to DOE programs and activities; .
s/§é>“— biomedical and envircnmental resehrch to iﬁveatigaﬁg unggrtaintieﬁ and:
confliets, . ;

The Department 1s also invclvgd in the- develnpment of environmental enntrﬂi
technology.- These programs must provide criteria for process development and
. engineering design selection. However, the develupmﬂnt of efficiently designed
and Engﬁneefed contrel techmology aptians vecuisas 1ong lead times and appro= |
“priate information from the environmental reuearch and development programs. :
There are four biomedical and environmental research program areas: human health,
health studies, environmental studies, and physical and technological studies.
- Integrated studies of the characterization, measurement and monitoring- of' energy-
felated effluents and their effects on health and environment are included.

oL Humaﬁ health studies are concerned specifically with the evaluation of tha
potential deleterious effects on human health of exposure to chemical, phycical
~ and bialagizal agents. associated wit® energy production. Because many huan
heailth impacts of energy are common to alternative technologies, methoda of early
- ‘diagnosis and treatment of human. haalth effects related to the va:iaus tech-
-nolopies are beiﬁg develaped. :

,‘Health effects rgsEarch is primarily concerned with extrapolation to man of

. results of’ studies of the effects of ,bgllutanta on experimental animals.
Molecular and ecellular studies pfavide ‘the basic understanding that is necessary
to perfect our ability to predict human health risks. Thia vork is aimed at
the prevention of humaﬂ illness zhraugh early definitian of risk.

' Environmental studles provide information needed: (l) fo¥-environmental policy
analysis and decisions related to futurz energy-environmental conflicts and
cholces; (2) to assess “the effects of energy technologies on the environment,
including the transport and the effects of pollutants and physical disruptions

£
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tinn; cnnversign, and end use; (3) for paéitive EﬁVifﬂﬁQEﬁtalﬂ i
;mitigation of adverse effects, and the use of environmental
n; ease zhe availahil;ty of enefgy, (4) tn develcp hialugical

_lngi:al prugrams characterize the full range of patentially
inorganic, organic and radioactive spécies present -in liquid
ents,” produects, solid wastes and fugitiVE emissions. Research
;surement zcngepts and systems. ;ncluding develupment af imprﬂved

fé studies “of the physigal and chemical interactinns af pallutants a
4 Ehe envirunmant as well as radiatinn 1n:eraeticn with binlngical gystems; :

e human health fram energy-:elated pallutants.

"‘33211‘tating ‘the transfer of nuclear technology. to medizine.‘
'Devalapment of advanced diagnostic and therapeutic methudalagiés far
Ehe medieal cammuniﬁy.

Researgh "n’the general “life sclences .is aimed at the mechanistia snd cnnzeptual
bases for understanding the interaction of energy-related pnllutants with biolog
ical systems. These studies develop t'e knowledge needed to design tapid and .

scnaitive tests for biological damage, determine how the gefie expression of : Eellg
ia altered to provide mechanistic explanations of pollutant aattiﬂagenesia ‘and
tagenesis, determine through biophysical and biochemical approaches’ the’ :els T
lular mechanisms for pathologies related tn pollutant exposure, and develap a’
fundamental understanding of comparative cellular and molecular processes to B
reduee the uncertainty in ext:spalaring risk estimates from studies in"animals . -
to’ humgn pupulatiﬂng. . .

. Aruas of new research emphasis include conservation, alternative fuels and other

supply initiatives, the charaéterization of impacts of industrial coal use, _ __._ -

’_fenhanced oil recovery, water pollutant impacts of oil shale develnpﬁhg , coal:
. _mining geopressured methane, and industrial and municipal waste fuels, . . . ..

:

Heat—tefm major emphasis in the nuclear area will be placed on health effects

“of lﬁw-level radiation and on light water reactor safety, since from the envir= .
) onmental standpoint an improved understanding of both "items" is crucial to )
N decisions regarding the future of the nuclear induggty. . _—

. There are a number of research areas (such as the health and enviranmentgl effects
nf SD ) that are of joint concern to DOE, EPA and other agenciea. In such-areas
E 1mproved interagency cooperation is desirable. DOE is working to that End and a
number of ccuperative research progrdms are being conducted. .

* B

Tba U.S. Climate P:agram 1is an example of cnmprehensive interagen;y planning
'_ and cooperation. This program is intended to help the Nation to respond more
sffectively to climate-induced problems. Research will be conducted to improve
) methods to predict climatic fluctuations and their domestic, national security,.
- -and international impacts and to identify man’s impact and pctential influencs on

regional and global climate. ' ) R

Annther interagency program of potentially major consequence is about tu be-
launched to study the global consequences of increasing gnncen:retians of atmos- N
pheric carbon'dioxide. DOE is the lead agency. : ) . v

" Research will initially be organized primarily about two majer quastions:

1) What will b; the future afmaspherie concentrationsg of CO3?

T
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'esearch is’ implied by the complexities reflected in these
-Nevettheless Ehree additiana; concerns will also be addregsed /

:?E‘,ag ciimste thanges cauplgd with incfeased cog? /

'thtizif aﬂy. will be the effects of these changes anrzumaﬂ socleties?

- 3) 1f these changes are undesirable, what actians can be taken to pre 7
'.them? .

%

'Ulgiﬁately, ‘investigation of pta:ticable ways’ af reducing the CDZ content ¢
‘air, either by direct removal from the'air or by “scrubbiﬁg" tte effluent/o
: pgwer planta. should be ‘investigated. /

‘H'l\ Lo

;Fucure-Research

Feﬂegal reseéarch is being reshaped in ways and bx;fargea thit nr one inﬁﬁvidual
can:fully understand or predict. Thus, what I say here iz sper ativa, resting
mainly upon historical analysis and the projection of perccive. :rends a.d the
urrenz thinking of ecolleagues and National leaders. : -

Ihe predictian .of future research arientaﬁiam and priorities ¢ ‘h: Department of
_Energy is nevertheless aided by the inertia that is provided by the present .
organization, activities, and policies of the Department as wzll as, ‘the various.
1egislative acts and -the regulations to which the Departuwent must fespgnd

The National Energy Plan and the pending Nati@nal Energy Act will strangly
ﬁ influence future research within the Department. By 1985, national goals as now
perceived are to develop and promote the market penetration of alternstive energy
'>aystems such as dispersed solar systems, geothermal systems and eambustible waste
. ayatems. A combination of nuclear, fossil fuel systems, solar élEEﬁEiE and geo-
- - thermal central stations are to be developed. :

Substantial health and environment research will be required to suppnft thase
goals. We will become inereasingly concerned with the health and environmental
effects of chronic exposure to a large array of manmade chemicals, only some of
which will nriginate from energy systems. t

In feapanse to the P:esident Energy Message, earlier this year, a panel Bf o

experts ‘on environmental Ecience and human health was assemb1§d to” evaluste the

impact of increased coal combustion by analysing a set of speclally prepared

. "reports. This review was followed by public hearings. to assufe that a wide range

- of knowledge, opinion and interests were considered. The pa el concluded that the
Naticnal Eﬂe:gy Plan would probably not produce adverse healgh and environmental -

impacts, " However, several areas of uncertainty were identif}ed The mgjﬂf,aréasf

raquiriug fur:her research included: ~.N/ . e

i

-air pallutinn health effecta" | T
. +¢oal mine worker health and safety; ] o =
*global effects of CO2; ‘ ; : T
+acld fallout; - ’ _ '
*trace elements; B -
-féelémgciaﬂi : -

'With respect to DDE a:tians, major environmental fESEath will continue to center-

ghaut fDSﬂil fuel cambustiﬂn for several decades.

' / . ———

P
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Secret ary for Envitunﬁént,‘cancluded.

__.uag of caal under :he Natianal Energy Plsn in terms af residuals is
" seen in’ all processes of the coal fuel cycle-from extraction, to com-

“buatinn, to vaste management. ... there are air pollution increases due
. to :a_bustian levels but . other forms of residuals and use of scarce v
) ;;reaaur eg . are ‘also ‘'up -- dissolved solids in water,’ industrial sludges,

' }miniﬂg was:es, ashes, vater use, and land for mining. ..." .
Y V@ faund that while there . are new technologies for burning or con-
,verting coal such as gasification, liquefaection and fluidized bed boilers, .
even in the year 2000 these will not have made major commercial pene=
. “tration . on_a national basis as compared to conventional coal=burning

- boilers.. Therefore, in most regions, the primary air pollution impacts
~are due to growth-in coal bollers, especlally industrial boilers..

_ Predigtably, two areas of the -country fall out with potentially. serious

: - gulphur oxide problems: .the industrial anEhEESEEnd the crescent of
fa;ates sufruunding this ‘northeast area..

In the northeast, there are presently eight states that emit at least -
one million. tons of sulphur oxides each year. Increasing coal use -
" in-an area that already uses a lot of coal, with the addition of in=

. ereasingly stringent environmental control devices, keep sulphur cxide
‘residudls at esgentially the same levels that now exist. “However,
“gulphur emissions in this multistate area are presently believed to
cause unacceptable envirgnmental damage, both in their local area and

+ in the states downwind. Thus, present problems may ccntinue on a
' r'lﬁng term basis unless new controls are found. " A

N Technnlagy development and -commercialization activiﬁies will :antinue to shape

' research within DOE. Indeed, it is recognized at all levels of government, that

. the environmental impacts ‘of energy-producing technologles represent significant
‘. costs to soclety. And environmental, health and safety concerns must be incor-

pgrated into energy planning, technalagy dEVElEPﬁEﬂt and policy analysis.

- To be effective, the technalagy-speaific envirnﬂmentgl research must be coordin-

" ated with the engineering derign and dévelopment process. Such research should
be more sharply focused in the future and should shape aud be shaped by/1) the »
features and pfiarities of the teghnalagy and 2) anergysanvir@nmental poliey
gnalysia. P ;

The lmportance of environmental research in pfedicting and in mitigating con-

" straints on commercialization of new and ddvaﬂced technologies will rapidly
‘increase during :he coming decade, . ) o ,
Ihe generai objective of Federal commerceialization actions 1s to achieve the
maximum rate of market penetration of the best technologles while minimising
the patential socio-political impacts of the systems. - i
Government actions in the form of accelerated commercialization policy and plan‘ ,

. ning are about to begin. It is absolutely essential that the appropriate envir-
onmental research planning and implgmentati@n proceed cancurrently.

In terms of the present discussion, we should note that Federal invalvement in
the commercialization of new energy technologies is aimed at achieving two
major poliey objectives. These are the provisions of renewable and other re-:
gources to meet U, §. energy needs in the next century and reduction of reliance .
on scarce and non-renewable resources. These commerclalization activities must
support a heslthy and growing economy and nrotect and enhance environmental

W .qualtty :
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_Hajnr farees chat guidé research include the following:

3, State and lncal policles, lzws and regulatigns.

-1 will glsdly ansver your questions or provide you with apprnpriaze refergnceg o

;identify major factors that will drive or ondition energy-
r ed ﬂviranmentsl research during thg coming decades ;han it is to prgdict o
hi actu 1 reseafeh trends.i

fl, Federal 1egislatiﬁn ,

T .a. 'Natiansl Energy Act (pgndiﬁg)
b.  National Environmental Policy Act
.- €. - Energy Reafgaﬂisatinn Act :
"d. ' Resource Conservation and REQDVEEg'Agt
. Clean Alr Act
f. Federal Water Pollution Control Act -
. '8+ Endangered Species Act

‘-21 Réguiatiqns and standarda pr> - lgated by various agencles in respanéézga

-rthese acts.

4, Pubiic awareness and response to actions arising from DOE programs.

’: 5. The spegifin technnlagies that are selected for early cammercializatinn.

—These will almost undoubtedly include one or more synthetic fuel technnlagies
and ope or more conservation technologies. :

I recommend for the future:

1. Increased emphasis on basic and generic (or process-related) research.
“2. More research in support of reglonal analysis.

3. Use of operations rescavch methods (i.e., decision analysis) to
* pptimize total eﬁergy systems on regianal, nstianal and’ global szales;

deaiiﬁg with sacisl perceptians of energy—enviranmantal strategiea aﬁd
dEVElcpments and studies of demographic and gecgndary impacts at energy
gystems.

5. Recruitment by DOE of the widest possible range of talent and expertise.
More basic research should be sponsored and a research climate that
- promotes lnﬂDVatian shauld be suught,

6. Increased research upon effects of ghrnnic.exPQSure ‘=F 1living aystems to
- complex arrays af pollutants.

7. Increasing fccus on total environmental systems and the total prééess
' of energy dévelgpment and use. ;

L ]
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THE NATIONAL ENERGY POLICY: AN EXAMINATION
+ " ""OF COAL CONVERSION LEGISLATION

Kevin C. Gottlieb'

. The.world's oil and gas reserves will meet consumérs' needs for approximately
hirty more years, given the present rate of consumption. Alternate sources
will not be available, in large quantities, for many years. Consequently,
*- more ‘time is required to explore alternative energy paths. With the appro-
yriate use of coal, the nation can purchase the required time.

epresents 90 percent of the Nation's total fossil fuel reserves. Yet,
< urrently supplies only 18 percent of the country's energy needs. The
_Carter Administration's National Energy Plan was designed to increase the
"~ appeal of coal as the principal alternative for meeting the Nation's energy
" “'needs. in the short term. In the National Energy Plan, the Administration
' expects.annual coal production to reach 1.2 billion tons by 1985. - This
77 'represents an increase from the 665 million tons produced in 1976. Several
"of the proposals in the energy plan resquire the substitution of coal for oil
and natural gas in industrial and public utility use. In fact, more.than
- half of the President's anticipated savings in imported oil by 1985 would = '
."“regult from coal conversion; that is, the conversion of electric power
" planta and major fuel burning installatiohs from oll and gas to coal.

« ., To further increase the use of coal, environmental groups, industry and gov-
..+ . ernment, working tugether, must develop new methéds of gasifying and lique-- “
. fying coal into efficient energy, wich a pinimum of environmental side effects.
. Coal has not been as attractive as oil and gas for a number of reasons, par-=. .
© ticularly the uncertainty of Federal environmental standards. In order to
" render coal more useful to the society and less harmful to the environment,
Etha'carcer Administrat cn proposed a four-dimensional approach to the
probiem: - . ' . ( .

1. a regulatory program to require coal use by utilities and
large industries; o

* 2.. an oil and gas users tax and rebate/investment tax credit
system to provide economic incentives to comvert to coal;

.3, on environmental policy for using coal to minimize risks
. to public health and environmental damage; and

4. a research program for coal conversion, mining and
pollution control technology. ;
Notwithstanding President Carter's good intentions, the National Energy Planm,
currently emerging from Congress, is more a national tragedy than the moral
~  equivalent to war it was intended to be. The newly created Department of

Energy is desperately trying to determine the functional differences between
the many agencies it inheriteéd at the time of its creation. " The Congress,
already overburdened with an abundance of tasks and a shortage of skills,

- gtaggers under the added weight of the energy proposals coming.forth from
the Executive Branch. Confusion, frustration and fatigue reign supreme.

Outside thé confines of Washington, ‘the gen.:al public has long since disa-
bused themselves -of interest in the Washington energy deliberations, ‘
Senators and Congressmen, returning to their home states, find intereat in
energy questions diminished, if not altogether absent. This public disengage- -
' ment is perhaps a testimony to a curlous blend of national success and
fallure. While the Nation has increased the amount of imported energy, it

;Dr. Kevin C. Gottlieb, Energy Adviser, Office of Senator Wendell H. Ford,
_United States Senate, Washington, D. C. ' _ E
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has .also succeeded in delivering large amounts of ‘Alaskan oil, Eesting
- severely the credibility of anyone who contends there is an American energy
problem. But at the same time, the Nation has failed to produce more than
a modest energy price squeeze while energy availability is 'seldom douberd

~ even after a three-month coal strike during one of the Natien's cold.st -
‘winters. - ' .

. Some will be inclined to sayltgat the aforementioned muddling through is

: . -~ proof that the Americdn system works. 'Some will be inclined to.sBay that re-
';. .. .gardless of the defects in the private and public sectors, those sectors

N " always prevail, however imperfectly, in the end. I can not be one of those

1 ‘ ‘who says the system works, unless of course 1 were to add that-the system
EAR works in spite of itself.. S

~ 4g perhaps the handiing of the issue of ¢ conversion. The debate over
coal conversion covered an issue which is Bhe linchpin of the entire natlonal
P energy policy. That is, the conversiun of industrial and utility fuels from
N  oil and natural gas to coal. Without this conversion, the remainder of the
: national energy deliberations are meaningless. Without, this conversion and
the concomitant savings of oil and natural gas, the conventional American
gtandard of 1living might soon be impossible. A brief look at this issue
“gerves to illuminate the larger problems facing the nation in developing a
cohesive national energy policy. ‘ : A .

The ‘most frustrating example of imperfe:t?in the current energy debate :

. On Friday, November 11, 1977, Senate and House ' conferees completed action
on legislation to foster greater utilization of coal and other fuels to:
replace natural gas and petroleum. The original Senate measure, -entitled
"The Natural Gas and Petroleum Conservation and Coal Utilization Policy Act
of 1977," was reported on July 25, 1977, by the Committee on Energy and
- .Natural Resources. That bill passed the Senate on September 8, 1977, by a
' vote of 74 to 8. The comparable House provision was Part F of the National
©  Energy Act, which passed the House on August 5, 1977. ‘
The objective of this legislation is to encourage greater national energy
> _self-gufficiency by mandating that specific categories of new and existing
electric power planfs and major fuel burning installations, including Fedéral
facilities, must use indigenous coal and other fuel resources in placé of
natural gas or petroleum. The dintention of the act is that this substitution
of coal for oil’and natural gas must be achieved in a manner consistent with
.+ applicable environmental requirements. To supervise this substitution pre=

‘cess, the authorities for substitution are vested in the Secretary of Energy,

‘James Schlesinger, with.very few exceptions.

At the-outset of this discussion, it is important to keep in mind that there
are two major categories in the coal conversion legislation. Category number
_one is electric power plants. Category two is major fuel burning inatalla-
tions. Each of these categories is separated into two parta: new plants and
existing plants. -For the purpose of definition, a. new electric power plant

is a boiller, gas turbine or combined cycle unit, that produces electricity
for sale or exchange, It must be a unit that, by design, is capable of a
fuel heat ‘input rate of 100 million BTU's per hour, or be an aggregate of units
which together are capable of a fuel heat input rate of 250 million BTU's per
hour. ' A new electric power plant is defined as one for which, as of April 20,
1977, substantial on-site construction or replacement had not commenced.

Within this category of new electric power plants, the principle of coal

. conversion is simple. If the plarnt is in this category, then it must be
constructed only for coal; it -must burn only coal as.its energy source for
the future. While that principle may seem quite direct and simple, 1t 18 pamnesegunn
mitigated by a substantial number of exemptions, and in these exemptions ‘one
can find the major weakness of the national emergy policy. Exemptions from
the order 'to conVert to coal may be scught and granted by the Secretary ‘of
Energy, prior to the effective date for new electric power plants.  While -

s
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eXemptions as a category are totally proper, the extent of the exemptlons
provided under this bill, and the number of exemptions provided, serve to

"+ reduce, fundamentally, the possibility of achieving the stated goal of the
bill. That is, the savings of oil and natural gas will not eceur without
‘the conversions.. Without the conversions, our reliance upon foreign energy .
sources will continue. '

f“ Under théustétutﬁfy prohibitions section of the bill, new electric power
- plants are prohibited from being constructed with the capability to usé o
natural gas or petroleum as their primary energy source. But, the exclu= .

"_slons from these prohibitions are so substantial as- to render -the coal con-
version policy consideralily less effective. For example, excluded from the
definition are: ' : =

1. commercially unmarketable quantities of petroleum and
natural gas; Ce .

2. . natural gas from wells producing less than 250 million

BTU's per day; , A .
' 3. certain mixtures of natural gas and synthetig gas where

owned by a user; and

4. synthetic gas from ;aai, which is not mixed with natural
gas. .

At first examination, these exemptions seem reasonable, but when one considers.
the inevitable move toward synthetic natural gas (from coal) in the future, .
the necessity for that gas will be as a substitute for petroleum and natural
gas presently in use in temperature.sensitive processes. If that gas is per-
mitted for use in new electric power plants, it removes synthetic gas from .
avallability as a potential substitute in more sophisticated industrial pro- .

cesses.
C  'There is another category in the bill which pfavideskfgr Eempafar? exemptions.

All temporary exemptions for new power plants,-except where noted, are con=
ditioned on a "reliability test." That reliability test must indicate that,
‘no adequate alternative supply of electric power is available on a short or .
long term basis df a reasonable price and distance without impairing the power .
systems' reliability. The problem with temporary exemptions of this variety
-4 that these kinds of tests are susceptible to extensive maneuvering by
special interesta.” This manipulation serves provincial interests while it
digadvantages the Nation's' interests. '

General temporary exemptions are to be granted where: ™
1. there is an inability to comply with applicable Federal
" and stave environmental requirements; :
2, there exists site limitations such as inadeq: ate coal
. - transpottation or storage facilities; and
3. the exemption would further the purposes of the act
- and be in the public interest. :
. While these dispensations alone might \.ut seem prohibitive, when they are
viewed in conjunction with the other e..mptions they comprise a fundamental
K weakening of the.coal conversion act. For example, tempoTary exemptions to
permit the use of natural gas and petroleum may be granted if synthetic fuels
derived from coal or some other fuel will be employed by the new electric
power plant. This exemption would permit the plants to use these synthetic
) fuels for an additional five years. Moreover, this exemption would not be

subject to the reliability test. Consequently, it would be possible for
valuable synthetic fuels to be used for electric power plants rather than
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pressiire on natural gas in other dimensions.throughout the

2g. the coal conversion act, it is ironic that so much of the
-to the exemptions from the act. The principle of zoal con-
itself. may be simple and direct; the ‘exemptions are extremely com-
nd.extensive. The explanation for-this is quite obvious: individual

lobby for their interests. -

An:a gi eéﬁég@iyvis devoted to permanent exéﬁpﬁibns, General perma-
'u¢“pent ‘exemptions are to be granted for the same reasons which support general
. . temporary’exemptions: : : ‘ -

B fﬁﬁgre there is an inability to comply with applicable
- Feéer&l arid state environmental requirements;

2. where there are siterlim?:atians; and ,
3, where the exemption would further the purposes of
' the act and be in the public interest.

While these are justifiable reasons for providing exemptions, one might
contend that these ‘exemptions ought not be .permancrt and that under changed
‘eircumstances, the exemptions might be lifted, for example, if new techno-
logy enabled the plant to meet Federal and state environmental requirements
while using coal. - . i " o .
Another- interesting aspect of the bill provides permanent exemptions to new

, electric power plants, where necessary, to prevent impairment of reliability .

: of service. The problem here again i1s that the test for determining impair-

' ment of reliability of service is sufficiently subjective as to permit indi-

~ vidual plants a convenient opportunity to avoid converting ‘to coal.

‘The preceding statements which have been made about new electric power
plants also apply to new major fuel burning inatallations. In almost- every
case, the same exemptions apply and the same conditions apply. - Conséquently,
similar limits on tHe amount of coal conversion and, therefore, energy sav-
ings, are present wlien discussing major fuel burning installationa. .
o One interesting example affecting the case of a new major fuel burning )
: 11] . s with installations between 100 and 300 million BTU's per

installation deals v
hour. In these cases) the Seuretary may grant a temporary exemption for

these installations.to use petroleum when there are contractual agreements

or other evidence of the firms' plans to utilize coal or other fuels folldw- :

ing the exemption. With a provision of this ‘nature, most units may try to
obtain temporary exemptions to buy time-and to avoid the-cost of conversion. .
More harmful than this exemption, however, is the exemption which provides: . '
. a permanent grant to use natural gas or petroleum where satisfactory control -
‘of product quality or process requirements cannot be met with the use of coal -
or other fuels. In some industrial cases, this is justified, There dre some .
production processes which are so temperature sensitive, they cannot use coal.
However, in other cases, this exemption would be used as a method to avoid
complidnce or: to avoid the development of new industrial techniques suscepti=-
ble to using coal. . . B _ . "

Up to this point in the discussion, the examination of coal conversion:-has . -

centered on new facilities. An area of at least similar if not greater

importance deals with existing electric power plants and existing major -fuel
- burning installations. Under’previous prohibition orders issued by the .~
Federal government, a numbev of .electric power plants and major fuel ‘burning
installations have refused to cdrvert, choosing instead to fight the Federal

' ‘government's action in the courts. Another unfortunate aspect of the“current
"coal conversich bill is that it:permits existing electric power plants, which .
have been issued previous prohibition orders, to continue to be subject to .
| -
iy w *
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a.fﬁhgse orders rathe:'than'tp be subject to. the new legislation. These

previous orders are still being fought in the courts because the firms
consider it more cost effective to take legal actlion than to expend the
capital for converailon. a - : :

With regard taiexiating electric nower plants, these plants are;pfohibiﬁed‘
from using natural gas after July 1, 1990. Hovever, twelve years of natural

~—"~gas consumption at.the current growth rate will exhaust a great deal of the

patural gas supply. .To permit a date as flexible as this one is to encout-

.-~ age substantial consumption of natural gas at a time when we are trying to .

- make more efficient use of that gas. ~Moreover; postponements of the prohi- .
" bition may be obtained following 1990. These extensions promise to deplete
our natural gas reserves even further. B - -

¥

A very important dimension of the coal conversion program is the reguirementf
which limits conversion to plants which are already "coal capable." Each |

- existing electric power plant identified in the rule under this act must be
found to be technically and finaneially capable to consume coal or other
fuels without substantial physical modification ot downgrading in rated ca-

- gﬁ:itii“ Again, vhile this exemption is understandable on the surface, when

T

examined further it reveals a systematic problem with the Nation's atti~ -
'tude toward coal conversion. Technical and financial sacrifices are the '
kinds of sacrifices which must be made if the Nation is to alter its present
" energy direction. If the Nation intends to design a coal conversion process
_which is-painless, it is doomed to fail. The only valid question at this
Juncture is how severe the sacrifice should be and how it should be passed
along to industry and the consumer. J{ the Nation attempts to minimize the
. gacrifice, ‘it compromises the achievements of the legislation. For example,
a temporary exemption from the order to convert to coal .is to be granted for
those power plants:that are retiring their exdsting electric capability.
But how long will the retirement require? We cannot pursue a course as a
Nation which allows a protracted use of oil and natural gas in order to
reduce the amount of sacrifice individual firms will have to abgsorb. Another

- exemption is avallable if the existing electric power plaﬁts would incur

substantial financial penalties because they cannot terminate an existing
contract. The apparent reasonability of this exemption pales when one con=_
siders that it is 'far more judicious to legislate the reduction of the finan=
clal penalties than to permit exemptions from the order to convert to coal.
The unequivocal fact here is that fossil fuel resources are depletable.

*. Financial payments have considerably more flexibility than do finite fossil

fuel resources. Therefore, coal conversion should take priority over finan-
cial penalties which could be mitigated by Federal action. K '

One of the major ..reas of concern at the Federal level has been how to

_ convert existing vlzctric power plants to coal while maintaining redsonable

. environmental standards. Under this act, loans are authorized for existing
electric power, plants to finance up to 75 percent of the cost of air pollu-
tion control equipment certified by the Enviromnmental Protection Agency as
necessary in order to use coal. With a provision of this sort, financing of
the appropriate environmental safeguards ghould not be a major problem.

One of the more perplexing aspects of this particular coal ¢onversion policy
4s that the burden of proof for determiﬁing,gfplantJESEéal‘capability is
placed on the Secretary of Energy, --This™is a very important and potentially
harmful 'provision in.the legislation. The Department of Energy must assume
the cost in-terms of money and time, if they are to require am existing.
power plant or major fuel burning installation to convert. Almost certainly,
this .provision will mean substantial court action by individual plants and
substantial delay in order to follow the court actions through to their con-
clusion. These kinds of delays have been .prohibitive in the past and have
been pursued by individual plants and companles as a means of postponing
~the eventual conversion. . g ' - . . B

One of the most disappointing aspects of the policy is that it is imsuf-

ficiently coercive. The mandatory, coercive dimenzions are generally

g
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nadequate thraughgu: our Eﬁtire na:iunal gnergy policy but in the coal
11"this weakness is parti:ulsrly evident.

fort is: Expendpd to encourage vgluntary cnmplian;e with fegu1a=

,ﬂfartunately, this procedure has been seriously deficient in re-

‘Moreover; the time available for reducing the national consump-

nd naaural gas is fast disappearing. ' Even the penalties under

thi 3 e of a questiﬁnable severity i Before eriminal penalties may be

. asgessed: against corporate officers, ‘the Secretary of Enefgy must establish
knawleﬂga of receipt of notice of noncompliance. Civil penalties are up to

-$25,000 . for ach’'day of violation. Criminal penalties are up to $50,000

. for. eagh day of violation or imprisonment for not more than one year for
,Hillful violationa.. As stringent as these penalties may sound, one wonders

" whethér, or not they are vigorous enough to deter ::-"inued use of 'oil and :
" patural gas. ‘It may be that individual firms may o¢ willing, to incur . ;

'ahgu:bing tﬁe -penalty for a fixed periud of -time. ) .

‘estimate was reduced to 2.3 million barrels in the Senate coal canve:sian-#‘r
‘bi11. | The final bill with all its compromises described here has emerged
from the House-Senate conference and promisées to conserve an even smaller
amount of oil and nstural gas. Clearly, these compromises have seriously
reduged Ehe gffegtiveﬂess of the legislation and the Pregident‘s plgn.
L&t :
Some may be tempted to suggest that by redicing the Nation's nal uspge, one
48 increasing the quality of the country's environment. Such simglistiﬁ .
reasoning. fails to consider the sophistication of current pollution Eantfnl
- equipment. Moreover, it fails to account for the coal eleaning. prggggggge
* alré ady in axiataﬁce. It is safe to predict that, in the future, teehnb
cal - develapment will include improved equipment and methads fa: qining,
transpnftiﬁg, processing, and burning coal, cN,

_ The recent Nstiﬂnal Coal Policy Project, un&er the spansnrship of the

: Genrgétawn University Center for Strategic and International Studie heralds

" a’new era for coal usage in the United States. Thia project essembggd lead-
ing individuals from industry and from environmental orgaenizations in an '
effort to reach a consensus regarding the use of ceal in an envirnnmentglly

-major environmental policy issues, general agreement was reached on five
toples with substantial significance far EﬂVitDﬂmEﬂtEliEtB- The Project
gancludéd- . )

1. 1that mining should be dis;@uraged in areas where snlutians ta
the environg'ntal problems have not been demonstrated, with .
- -the result that the Nation would look primarily to the Illinuis
-~ Basin and Southern Appals:hia fer coal, along with Emphaaia on -
:;'deép mining, ‘ >

'2; _that major caslsburning facilities should ‘be laﬂated in the
:generai area of .the ultimate energy consumers; . .

3. chat an emission l:hafge and rebate plan should be :Lnsl;ituted
P to provide a strong’ economic incentive to invest in more
'Effiéient pollution abatement technology;

4, ‘thaz a gansalidated early hearing should be held on approval .

s praeedures at the state level for siting energy facilities -
s ;" 'in order to expedite issuance of necessary permits; and there

ER - ghould be public fuﬂding for citizen groups in such .

' praﬁeedings‘ and - : . . D

1 . R .

"The ﬂbviads explsé _

7,penalties, ag long as their profits are substantially high enough to warrant

The primary abjegtiVE of the Carter Administtatian's coal cﬂnversian pragram RS
was to save an estimated 3.3 million harrels of oil per day by 1985. That . ~ .0

,ogi—"

ac:eptabie manner. While the Project did not achieve'total: .agreement on, all
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ased efforts are needed to protect archaeological
-om” destruction by surfdce mining, to reduce the
ronmental. impacts of underground mining, and to restore
farmlands in.the midwest to prior ievels of productivity;
mining permits should be issued on -a watershed basis . sl
y1 watershed impacts. ' : » o

gency of our national energy /dilemma is changing the ideo-
ndaries of the Nation's energy and .environmental factions. . As’
1 Coal Policy Project illustrates, environmental groups and .- ,
presentatives are beginning to realize that the goals of energy
and energy conservation are not mutually exclisive, ~ Nor are these
separate from the concern for maintaining a satisfying eavironment. '

‘one ‘examines ‘the first National Emergy Plam, it is clear that the Plan
< will not ‘succeed in adequately reducing the demand for energy. As_the
.“’discussion of coal conversion presented here indicates, the Natiénal Energy
E~Elan-is‘f£ddled'with-g@mp:gmisas which simply are too generous. = . R

.+ The £i1 ﬁ“installment-af President Carter's Phase Two Energy Plan 1: ‘expect~
i v'ed' to reach Congress this week. Unlike the original plan which emphasized .
" conservation, Phase Two is oriented towird boosting supply. ~Throughout the
.past.ydar, vhile the Phase One conservation measures were being diacussed in. .
£ 07 Congress, representatives from the energy produttica and distribution . .~
£+ " sgroups worked to disdourage .aggressive conservation policies. - Now, with the’
: ' Phase Two energy,supply initiatives coming to the Hill, environmental groups
.~ .are gearing up to lobby against increased supply policies.” Working at- e
_cross—-purposes’in this manner can only harm the national intereat. rConstrain-
ing coal to maintain environmental quality is appropriate. But the con~
straints must be calculated with a careful cost-benefit analysls. It is a
national responsibility to measuré the true costs of each policy which re- o
‘strains- coal or which compromises environmental quality. A cavaller approach: '+
to the variables on either side of the coal-environment equation serves the:

¢ ‘hation badly. - T . R

The key in the months and years ahead will be restraint.' If the Carter
Administration will propose feasiblec éoal development policies, after seeking
.the advice of industrial and environmental groups, and if the Congress will
support these policies with reasonable controls for environmental side effects,
" then the United States may resolve its energy dilemma. Failure to exercise
appropriate resiraint will encourage further excesses by the various .fac- :
tions. One respected research effort has even noted the pogsibility of these
excesses leading to a civil war throughout the Nation.2 If the President's
. _exhortation to the "moral equivalent of war" degenerates into a civil war, -
. , it will be a war about which nothing moral will be said. S ;

2éeiglﬂ Decker, Willem Veddar, Richard . Demmy, Forest Beﬂkétt, ﬁThe.Hayd
Truth About, Coal, Conservation, and Our Energy Problem," O0pen Letter to
Congress, April 18, 1977. . : :
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' THE ENERGY MISSING LINK

} Judith M. fetulezd -

1 = =

iNn single Enviranmental problem recently has captured more active diggusaian and -
debate than ‘the energy erisis. Most. importantly, a credibility gap econcerning
e reality and severity of the long-range crisis has arisen amgn&‘the eitizenry
:sag resul: af the conditions surrounding the. Arab 0i1 Embargo of. 1973. However, .
‘even cutrent discusasions of the long-range crisis and proposed solutions by
‘experts ‘have often neglected 3 eritical component as a major link in energy plan~-
ing. Demagraphis considerations and implications of population change have not _
een gongistently used in energy planning. 'These gémpnnents are.vital to. any 6
‘viable long-range approach dealing - «Aith the energy crisis. A gsystems approach,
?whieh includes these component< among many nthe:g, must be used 1f fEESﬂﬂablé
o qglutigns are to be dgsigned. . , :
. \ ! = a
IR 1962 -peologist King Hubbert pravided a report to the Committee on Natural
‘Repources of the National Academy of Sciences documenting the end of the fossll
fuel are based upon“inventories prepared ag early as the.1940's and 1%60's by ~
PR the Amarican Gas Association and the American Petroleum Council, as well as by
' the Naticnal Petroleum Council and the U.S. Geological Survey.. Egtimates made by
 the U.§., Geologic-Survey in 1973 did iuclude for the first time an isolated -
demagraphiu consideration which shifted the percentages. of remaining fuel dowidward
‘based: upon changes in pereapita consumption., However, projections of energy
:nnsumpti@n based upon per capita change typically have not inzludéd a thorough
examinatian of demographic trends, nor the. potential alternatives for per capita
;_ eﬂergy caﬁservaﬁiaﬁ , : _ ) W

1

e Rgther, the industrial world has utilized p;ajegtians of incgeased energy conaump=
o tdem baéed upon simple exrrapolation of recent usage in order to prémut& increased
ek explnrgtion and subsequent extractlon &6f energy xesources. This fact remains true

- even though there is growing c-~ ~usus among international experts that the' most

‘ pignificant fossil fuel energ* ° . -es are fow known and have been quantified.:
- No. majar\"hidden enevgy parad.. \.. be expected to be diséovered beneath the .
‘sea Or iﬂ Home remote niche o .ne =.rth.  Since resources are finite, it then -~
Eallaws that as population increases, regardless of per capita consumption )
trends, the ratio of resources to individuals uust eventually fall to an unag—.
. ceptable level. This axiom brings tq mind the go-called "Malthusian aqi emma.,
"While Malthus originally considered food the limiting factor of stibsistence, =
‘energy uvallability can be envisiorad in -a similar way, as focd 18 ultimately a
form of ‘stored anergy ’ ' s

L-'." £,

Halthua appraa:h was that of a Bynthesi;er*ﬁf zhaughts fEcEiVEd from predecessors,
-At the hea:ﬁ of Malthus' synthesis aré two propositions applicable to our pregent
energy*ﬁlaaning' 1) Population is necessarily limitad by .th fmeang of subais~
© - tencej ‘and 2) Population invariably increases where the meanE of subsistence
- incresses unlaes prevenced by-some pﬁwerful and obvious check Though a shrewd .
“analyst, Malt} s was unable to foresee the effects of recent change since hig,
- ‘1ifetime spanned the pre~industrial era. The technological era-which felloved
his death ushered in’ impoftant changes such as birth control and improved farming
methods which, at least for a time being, tended to undercut the pessimistic com~
i ;7. elusions which logically extend from Malthus' anaiysis. However, Malthusian -
theory has been revived in :eeena years and appears to have applicaticn to the -
K eurtent energy crisis.
~ Population grawth accelerates extraction and resource use and. intansifies
searcity.  Scarcity of fogail fuel is caused, _in -addition, by econonic realities,
political ideologies, and social and psychalngical forces. Energy problems
b asaaciaced with human population growth result. from exponential in:tease (bitths-

N

lDr. Judtth M. Schultz, Raymond Walters Cnlleig Univéraity of cin:innati
Cincinnati, Ohio 45236 .
¢
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. . - ? ' ' -
"immigf; aﬂ and from prablems of papulztian distribution . (i a., cen—
0 papulatiuns in specific geographic locations incurring energy losses .
n vels distaﬁees ffam the source of extraction and proser-ing). S

‘ds uf pnpulatian -growth Eﬂmplicate resource planning. In
nd aspect of the energy crisis is the difficulty in securing the
hnically "accurate geological information on proven, probable,. and pos-
28T Ves uf fnssil fuels and isolated spall new discoveries, it turns out -
ata‘may be the single most reliable kind of information. currently
*\iangarange energy. planning, Disparate short ,term trends in popu=
1 \.complicate usage of demographic components in energy planning.:
‘the ess,ﬂﬁhis component must-be given due emphasis. Examples of such “trends o
the" lawering of _the fertility rate during the depression yesrs of the - o
ea:f s At’ that. time,‘msny individuals were prgpnsing that U, S./?Zpuistian would -
‘gal s’fbilize byP19&0 fnllcwed by a severe decreasé in population growth. These L
\ ﬁﬁgls urged Americans to, have Iarger families (Charles, 1933; Lo
11930)./ Yet, this brief trend and associated forecasts were followed by
%ﬁﬁﬂﬂ Haf II. baby boom of the late fagties through -the early sixties,’
st war: families vere established, a "birth dearth” of the early seventies?
ﬁssvp bl ized by the, press. The prospect of an "echo boom" commencing in the late
seventiles may “bécome a-reality, as the post World War IL "baby boom" generation - -
Lo thak, Eémpararily ‘postponed having children longer than any other similar age
’ ﬂnhﬁrﬁ histarigaily in the United Stated, beginsestablishing its own families..
: ch of these trends has gccutred and- resultéd in population shifts within an ,
: appraximately twenty-year. reproductive generation which would have‘prnﬁided ugaful
" 1nput “dnte resource planning. - A stabilized papulstiun, or zero population. growth,-
“whieh now occurs in several European’ ﬂaticns, would, of ecurae, ptgduge the mnst J
useful demagraphie data for such planﬂimg. . =t .

: . - ; E,ﬂf
Ia date, .none nf the afargmentianed population trends hqu been ingorpafated 1nta‘
IEEQ“ILE plamiing by policy-makefs. Obviocusly, planned demographic trends, at
least in the broad spéctrum of pogitive, negative, or zero grawth,‘wguld place the"
) plannet and policy-maker "ahead of the game" so to speak, rather than in'a pasiﬁ‘ -

. tiﬁn of following up on trends which had already rammenced. Given the absence of ,}'f~
-such "designed trends," or influences upon the population, even the short-temm -
P +yends “can be better predicted 4if an understanding of animal population dyﬂamiﬁg
. wére mork widely understood. Only then: gauld demégraphie components bz more high-
ly util zeﬂ in energy- planning _ ; o

. One debate which :antinues vherever human implicatigns are invalved is whether or &
‘not animal research-data can be extrapnlated to humans. - No matter on which side = . -

-~ af the debate researchers find themgelves, the best available resmarch data must :
'Ibe utilized in lieu of human research, or we reverse ourselvegy/to the Dark Ages of i
{ the pre-sclentific era. Thus, there are a number of valuable concepts which may
"be gleaned, from arimal population data which might then be utilized for- demagfsphig s
prajectinns fnL resautce planning.. o

=

The majarity af plaﬁt and animal spacies Ef the world habe been. faund to have pap-
wlation regulatory mechanisms which upon dinvestigation espond. to enviranméntal
stress| “Thus, one might extrapolate such mechanisms to ouf own’ snééies., Baughey
(1973) notes that it is sometimes maintained that our species 1s too récent. £ 1 AN
"have evolved evolutionary mechanisms for regulating papu]ati@n.» Apparently,
ig: at- least as 'old as the Pleistocene Age (Martin, 1967), and*enntempa:ary wi'
the msjaritv of planta and animals‘ . e

Iﬂ the past; atarvdtion and didease were density—dependgnt, extfinsi: and 1ﬁtri"

sic factors cbntributing to the regulatory mechanisms in humans and:other anima

" Such. éxtrinsic and. intrinsic factors gsimilarly affect other anima ‘ ]

avch ag*have been shown in classical studies of the snowshoe ha

“(MacLulich, 1937), dnd Iasmanian sheep (Davidson, 1938), Faeulatian BTOW

‘tyends in Tasmanian’ sheep ‘411ustrate a.type of animal pﬁpulatian growth: kn
.+ loglatic growth. . Thé phrases "a good. year for; rabbits" or "a bad year. fo
' mnsquitcs" axemplify thg subtle lﬁgistic papula:ian eyet - ﬁﬁtalni g hil

e )




_whizh ceur . in certain animallpgpulatians. Lﬂgisti; grawth is :amptiﬁed :
low initial growth (due to the rea;hing of sexual maturity,
,and . gestation periods), followed by an exponential growth
gradual tapering off of growth. The Nokway lemmings of “Scandinavia,.
,,.:alla;ed lemmings of North Ame~ica, and the seventeen-year locust
ptive growth trends in contras*. (rruptive growth is. Lnterrup:ed by
o ’ ily catastrophic crashes of w - .ality as depletion. of resources and
;Eagd and Envirgnmental :untamina;ian occur. This latter approach has also been
called "the population crash cur.," or "lettinyg nature take its own “course,"
1 Durdng davastating ‘kill-offs of aﬂimals species undergoing thi# type of growth, i
viothe’ :arfying capacity is "overshot." Tidal .waves, epidemics, and massive crop T
'Eailures zauid be conceivedsof as parallel Expe:iences by the human species, ;

| One. prublgm daes exist with using components of population dynamics for energy
. - planning. Pnpulatian studies both in non-human and in human species have thus-
" fer involved discrete geugraphie areas of animal _preserves, islands, nations, or
© - d4solated subpopulations and écosystems. In reality,” the human population pfaje¢-'
-+, -tions- which are new needed for energy planning require interactions of papul&;iun
C Hi;h an entite piangt, rather than with a digcfeﬁe geographic area. ¥ :

If extensions nf animal. growth patterns can be made to the global scale of the
: 'papulgtinn/energy interface, irruptive, or logistic growth ‘patterns still wmay ‘be..
" conceivable. 1In a. scenario of irruptive growth, humans could be enyisicned in the
. 'midat of & exponential growth phase of the curve (lag phase having occurred for -
* all-of human history ptior to 1650, which 15 'cofisidered the beginning of the pop~
ulation explosion). /The human brain and opposable thumb may have provided vy
_"technology for the manipulation of environment so as to delay the. appearance of
" "the crash.” As population continues its doublings, it could "overshoot'_ carxy
capacity at’ any time. Crisis upon crisis (such aa the energy crisis) ‘w uld,s
" "denly become unsolvable in this scenario of a complicated technological “worl _
# . ecduld soonm lead to.rapid population decline, associated with simultaneous inc g:n
“YY 4n vate of extinction of other species of plants and animals cohabiting the at
- with humans. Removal of species from levels within food webe would further B
" ereage instability of ecosystems. Such p:eci?itaus declines would undﬁubtedly
1ead inta a new "dark age“.af the twenty—first century. .

in cantrast to the pessimistic irruptive human growth scenario, the lagiati@
" approach could be a gradual approach to world zero population growth or stabili
" gation, by conscious intervention to reduce world fertility to replacement vel.
(1 should ‘he: clarified that reaching replacement level -- an. average o
- children per family -- does not equate to stabilization, but can pfﬁd e

“zation over a long period of time. For example, in recent years. the nite S:g
"feaghed'reglacemEﬁt level and is now far beleow it at 1.8 total ferti
-~ the ‘hation continues to have a natural increase. (birtha-deaths) 1
findivid als; annually ) Boughey (1973) suggests that the possib
our ine eaéingly crowded species could induce a’ self-regulating
: rome' found in other mammalian species such as recognized b
and Davis (1964). Hoagland (1964) suggests that' sué
Pxisted in thé form of au emigration urge re 1bl
: During the depression years, economic stresses, ¢
stfeasea, caused fsmily siza ta drap ta r plaa @l

papulatiaﬂ grewth.
nceivable, however, that enargy cong dgratiﬂna :
bagk laap impacting pnpulatian gtawth. whic' has:

turn. the grcwing EEV?fity of the anatgy, 2dour
pulation. In either case, a systems approach " ine
ighten the. links ;nward developing wall~:huug
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ENERGY FACILITY SITING: DEVELOPMENT OF A N ASSESSMENT®
METHODOLOGY THROUGH A CASE STUDY OF COAL GASIFICATIOY -COMBINED
- CYCLE ON THE CALIFORNIA COAST .

Richard L. Eerring,l Leona M. Libby,l and Rolbuct G. Liﬂdbéfgl

PREFACE--BACKGROUND FOR THE STUDY

The Envirodmental Science and Englneering Interdepartmental Graduate Program at

UCLA has ag its goal the preparation of professionals with a broad' understanding

of the environment and tne technical and organizational skkills essential teo
problem-solving. A key vehicle in their preparation is performance as members of

a responsible team of professionals developing case studies involving real

problems. The study reported in Lhis paper represents one such activity. For

thoge interested in the detailed assessment and the concept of technology summarized
briefly here, copies of the original report volume can be made available (reference L).

INTRODUCTLON

California needs electric power, implying sites compatible with technology,

environment, r  current institutional constraints. At present, developers must .-
identify sites -ud defend these through Environmental Impact Reports (EIR). “No

doubt the burden of proof should be un the developer, but the system promotes an
adversary relationship, prolongs discussion, and, with disapproval, creates a

loss paid by the consumer. The bickering, inefficient use of talent, and delays

of the present process need to be eliminated., This study addrosses that need.

. The first objective was to formulate an alternative siting methodology which
focuzed both on téchnolegy and site suitability characteristics. The intent was
to ddentify limiting factors before preparation of the EIR. The secund was to
demonstrate the methodology using siting of a hypothetical combined cyele coal
gasificati . plant. :

A Power Plant & -ing Assessment System (PPSA’ 18 derived from the Southern
Californis %' -n "Energy Technology Envirc :al Assessment System'' (ETEAS).

The PPSAS puy: more attention to institutie . :. -traints and expands environ-
Fental considerations. It is intended to bw a cou,gvrehensive siting methodology
lwhich identifies- critical factors prior ro preparation ¢ ‘he EIR. This permits
early mediation of constraints. The sccoud objective revuired specifying te-h-
,nology for a gasification combined cycie (Gec) plant. Since such a plant do.-
not exist we derived characteristics from available literatute of component
technolugles and pilot plants. For our purpose characteristics need not exactly
describe any real plant, and they do not. Characteristic discharges and reguire-
ments still are representative enough to demonstrate the methodology. Licensing
and regulatory requirements are discussed including distincclons between national,

‘ state, and local jurisdictions. Methods to mitigate both environmental and .

{ ingtitutional eonstraints to siting the defined energy technology are suggested.

Overview of Siting/Assessment Procedures

In California, several agencles handle energy matters. The California Energy
Resoprces Conservation and Development Commisaion (CERCDC), created in 1975, has
primary responsibility and certifies new generation facilities. The California
Public Utilities Commission (PUC) regulates utility rates. The Coastal Zone
Conservation Commission shares siting responsibility in coastal regions.

The siting procedure has two stages: the Notice of Intention (NOI) -and the '
Application for Certificatlon (AFC). Any plant of 100 megawatts or more
requires an NOI, a sequence of hearings and analyses (Table 1) that lasts 18
months. The NOI must consider at least three sites and determine 1f energy 1s

. needed and if development at the sites would endanger health and safety or .

. adversely affect environmental quality. After review a det¢isfon is made to

' g4sapprove the NOI or to approve one or more sites. The utility may submit an

o 1 tichard L. Perrine, Leona M. Libbyand Robert G. Lindbeérg, Environmental Science -
- |. and Engineering, -University.of California, Los Angoles, California, - St
Lo T e : , o ! ‘
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Table 1

Notice of Intentioa (NOI) Prncees .
: Step Day
1. Applicant Prepares NOI :
2. Commission Receilves NOI 1
3. Data Adequacy Decision 0

a. If inadequate return to applicant
b. If adequate proceed to Step 4

4, Summarize NOI

5. Publish, Circulate and Requeat Comments

6. Conduct Initial Hearings’ : 60-90
7. Assess Site and Facility Suitability
: 8. Prepare and Publish Preliminary 7eport 240-270

9. Compile Preliminary Findings and Gamménts
10. Optional Hearings 1f Necessary
11. Assess Site and Facility Accepuability

1%, Prepare and Publish Final Report : 360-390

13, Cunduct Hearings . 390-420

14, Decision 7 , 480-540 -
Table 2

Application for Certification (AFC) Process

Step DS¥

‘1. Applicant Prepares AFC _
2. Commission Receives AFC 1
. 3. Data Adequacy Decision ) 30

a. If not adequate return t¢ applicant
.. .If adequate proceed to Step 4
4. Summarize AFC ,
5. Publish, Circulate and Request Comments 90
6. Prepare Fnvironmental Study
7. Sonduct Initial Heardings -
: a. Assess compliance with all laws and
standarcds
' b. Assess conformance with forecast
8. Draft EIR
9. Circulate Draft EIR, Solicilt Comments

10. Conduct Hearings : 365
11. Final EIR :

12. Decision : ) . 540

ERIC
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AFC for an accepted site starting 4 second eighteen-month sequouce (Table 2).
Emphasis in the AFC analysis is site-specific design, including preparation of an
EIR with the CERCDC as the lead agency.

ENVIRONMENTAL ASSESSMENT METHODOLOGY

Southern California Edison .Environmental Assessment System

The Southern California Edison "Energy Technology Enironmental Assersment System"
(ETEAS) 1s 1llustrated in Figure l. It provides a logical assaszsment methodelogy
for ecolugical implications of atmospheric and liquid disch.rges. " The adequacy of
the ETEAS is limited, howuver, because it 2xplorves vnly blological and ccological
implications of siting, because confidence and veliability are not speci fically
addressed and because it contains no weighting factors or criteria that define
relative importance. Thkese inadequacies limit usefulness to the interpretatioa
and bias of those icviewing output.

ggdiﬁigggipn of the SCE Environmental gssgssmgﬁLASyscgm

In an attempt to extend the ETEAS into a comprehensive mathodology, a Power Plant
Siting Assessment Svstem (PPSAS) was developed (Figure 2). The PPSAS is
analagous 1n maily respects to the ETEAS system and incorporates it at a proper
point. Limitations of the PPSAS are similar to those for the ETEAS, However, it
does address all environmental constraints (socio-economic and institutional).

PRELIMINARY SITING

PPSAS firet establishes availability of resources required. If all are available,
vk2 apalysis will continue; however, if even one 15 not, elther a site must be-
1~jected or other changes made. The steps numbered below refer to Figure 2.

Step 1.0 Raw Energy Technology: The Power Plant Siting Assessment System begins
by defining a raw encrgy technology. In this example mzuy smaller technologiles
are integrated into a system, but the methodology should function for any energy
technol gy. . :

Step 1.1 Requirements of the Technology: The requirements of the energy
techrology refer to resoutrces absolutely neces ry for its operatior as defined
in Step (.0 and include Steps l.1.1 to l.1.4 (see reference l for de 1ils).

Step 2.0 Adequacy of the Needed Resources at the Potential Site: This is the
firat decision-making step. Avsailability of requirementa at the site must be
judged adequate or inadequate,

Step 2.1 Adequate Resources: If resources are adequate the analysis is i
continued at Step 3.0. ' ' : . u \
Step 2.2 Inadequate Resources: If resources are inadequate the site is

unguitable as originally defined. Analysis can either stop or crntinue to Step
10.0 where changes may be made and analysls started again at Step 1.0,

FNVIRONMENTAL CONSIDERATIONS
Broadly defined, environment:l cgnsidérgtians are significant impacts which follow"
siting the plant, and ran be phynical, biological, gocio-eco=omic, or institu=

tional.
Step 3.0 Postoperative Resource Monitoring: The decis is that resources are

initially available; however, changes in future resource uvailability may occur.
Thus, continued zvallability should be monitored.

Step 4.0 Techn-log; Applied to the Site Environmental implications of-a tech-

FRIC .0o.om - ) - 78
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nology fit in two majov categorles: bilological and ecological ramifications of
power plant discharges and residuals (Step 4,1); environmental constraints at the
aite (Step 4.2). The categorles are not completely autonomous.

Step 4.1 Wastes, Emissions ..nd Effluents from the Energy Technology: Dis-
charges are identified as solid wa-ter, atmospheric emissions, and 1iquid
effluents. Potentia .ly harmfulidischarges should be quantified and models of

-transport, conversion, and dispersal developed. The portion of the ETEAS (Figure

1) not specifically represented #r ‘he PPSAS fits into the assessment here.
b

Step 5.0 Impacts ta Alr, Water, and Earth--Health and Welfare Implications:
Potentially adverse health effects or property damage must be estimated and
identified.

Step 6.0 Bilotic Populations and Communit : Similar to Step 5.0, information
flow from the energy technology's discharges plus laboratory and field data (Step
6.0.1) should define potentially adverse impacts. Predictive models should be
used as .ecessary. Feedback from this step may produce changes in Steps 5.0 and

%
h

Step 6.2 Rehabilitation Requirements: At this point it is possible to
estimate measures needed To restore impacted areas, or the extent of ecological
insult withsut ‘rehabilitation., Feedback may affect changes in Steps j.0,.6.0,
and 6.1. ,

Step 4.2 Constraints on the Energy Technology Imposed by the Power Plant
Site and Vicinity: All technologies are likely to impose some adverse environ-
mental effects on potentisl sites. By categorically addressing generic consider-
ations (Steps 4.2.1 to 4.2.11) "eritical eavironmentzl factors'" should become
apparent. Similarly, on a site-specific basis, an investigatior of gemeric
environmental constraints should define site suitability for tl2 energy technology.
This path of the PPSAS joins the infcrmation path of the other assessment cAtLEZOTY
(Step 4.1) to lead to the decision-making.portion of the assessment methodology
(Step 7.0).

. DECISION MAKING
This portion of the PPSAS synthesizes information processed abov: to identily
development options. Decision-making is the usc of expert’ judgme.t based best
nvailable information including; environmental implicatiors of the enkigy te-hnal=
ogy. Ciltizen partici.pation may subsequently be ificei.ciuted into the £4nal
decision process.

Step 7.0 Tevelcpuent Options: The decision as to environmental sufrability of
the potential site results from integrated assessment of information fle 1'rom
Step 4.1 and 4.Z, Decislon options regirding the siting of the energy t ‘hnoldgy

" are addressed in Steps 7.1 to 7.3.

Step 7.1 Technology Compatitle with the’ Environment: This option is a f-gg"
rcaponse to the question of suitability. Long-term monitorirg (Step 8.0) of
impacts is the only requirement for developme:t and submission as a candidste uite
ir th NOI procedure. ' ’ .

Scep 7.2 Need to Manage the Impact Zone: This opticn is a "eonditional yes",
sinza the development optici is compatible only if the impacted zome is contin=-
uously managed (Step 2.0}.

Step 7.3 Need Yo Upgra -z the Environmental Contiol Syctem: Thig developme
option vequires a "no" response, with acece tance then depending on regearch and
developmenr of technology and contynl sysr ms (Step 10.0G).

Step 10.0 Roseavs~b and Develoruent of the Teshnology and wonirel Systems: If the .

i

a

S )
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gite has been rejenged fDE enviranmental impacts, choosing an alternative site may
be most’ prudent. .However, either technology or pollution control might be
improved to circumvent advefse impacts. Also, some combination of measures could
be taken, Only when every:’ ‘alternative is exhausted or economics prohibits con-
tinuing, can the: énergy techﬁalagy be considered firmly rejected based on its
adverse éhviruﬁmental impacts -at-the site.

Step 11. D Secnndary Assessmeng If adverse ilmpacts become evident after initial
EEEEPEEH:E, a seeaﬁdary assesément would be necessary.

. CQAL GASIFICATIDN/CDHEINED CYCLE TECHNOLOGY AND ENVIRONMENTAI. ASSESSMENT: A CAUY

R - STUDY
Syﬂth’tic fuel processes increase the hydrogen--car’ - atie of coal. Gasifica-
tion, .produces a clean,: low-sulfur gas which can be +, medium, or high Btu
confent. Here.we consider combined cycle pover ge .+ = using low Btu gas, at
a higher overall efficiency than a conventional p! « . also seek lower
cooling water requirements, smaller physical size, ssibly lower capital

cost. . Potential advantages of a GCC system led to .  .se with the assessment

,methadalagy develapéd by this study. The present section-'briefly describes a
" hypothetical GCC system tailored to our study. Much more detailed information

is presentdd in reference 1, No GCC system in operation at the present time has
the combination 'of components seler:id for this case study. Thus, we made reason-
able technical assumptions. We acknowledge that this leaves resvlts subject to
various uncertainties. GCC plant characteristics derive from the literature,
using elements of established technologies. We have made no effort to cost the
gystem, though costs were implicit in our evaluation of literature, and should be

reasanable.

: Gasificatians—Cmeined Cycle Plant Overview

Ths major process steps in tha GCC systam are as follows:
+ Coal preparation--the coal is erushed, water is added and a coal-
i water slurry is prepared and otherwise pretreated.

+ Gasification--the coal, de-watered for Qambu tion 1in an entrained’
bed gasifier, is mixed with ailr or oxygen, pressufi?ed Or unpres-=
sucized. Some coal provides energy to drive gasificatien, forming
gaseous fuel at up-te 90 percent Efffr;?ncy. Sulfur impurities
beconz hydrogén sulfide. .

* Quenching and particulate - Eemaval—agas is cooled, hcat is
recovéred, and particulates are remnved by wet scruabing.

+ Gas purificatianiﬂhydfcgen sulfide is.removed with recnvery of
“sulfur.

« Power generatinn and heat Ewchange—sclgan gas burns in the gas
turbine of the combined cycle unit, generating electricity. Heat
from the turbine is recovered and genérates gtean, driving a steam
turbine and geners=ing more electricity.

Some advantages of the GCC power ggneratign system when rampared with ccnventianal '
coal-fired power plar.s include: . . . ..
+ Sulfur dioxide emisni as may be QEﬂEfGllEd using ragenerable
absorbents for remova. of hydrogen sulfldé'z sm the gas stre:sm.
This eliminates flue gas desulfurization antd-#hssociated solida

disposal, and offers poientlal for mn'{,qamplete eontrql.

» Nitrogen oxide (NOy) émissions will b2 lower because fuel nitrogen
is converted to ammonia in the gasifser, and removéd with waste-
water. Alsn low-moderate Btu gas should burn wizh 1aw ND
formation.

+ Overall efficiency of a GCC plant 1s expegted té bg equivalent EO -
or greatﬁf than conventional :cal-fired plan:s’ (overall 38 percent
or more efficiency with an annual capacity factor of 65 percenﬁ)

+ Less cooling water is required for a GCC system. :
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, Table 3 “¥
* Land Requirements i
y |
T o Quantity —
$Pg¢$§icati§n3 Hoctares  Acres Rerar ¢
Coa) Conwersion ‘ . 6. 15 :
, Powey Genevation v 6 . 15 4 Units G:3 Turbine
Gas Storage ' 1.5 3.8 2 Hours
Interdm Holid Waste Storage 0.2 ’ 0.4 2 Weeks
Soldd Waate Disposal Jloa . 256 35 Years
Evaporation Ponds . 76.9" 190 20 ponds with 0.1
. “ in/day cvaporatien
: . _ . rate .
Tewporary Casl Storage* _ 1.5 3.7 2 Days
Sulfur Starage . kk *k 2 VWeeks
Miscallangous and Buffer
(whout 20 percent) 7.9 44,2
Tatal {Puelnding Solid Waste iR v
© DMamposal Land) - 110 272
* A2 weeks’ ceal 5t§ragé offshore, on the ocean floor.
%k Much less than an acre. ' : ‘ ;
i
Tahle 4
Water Requirements
e L Quantity : e
Spscificac%gns n3/day Tiemarks
Denalinated Séaiéa;eﬁ 3500 ppm TDS
Serubhing o 2960 97% Recycling -
~ Coal Sluery ) <1370 89.5% Recycling "
Balr Water 7 6 35,000 ppm TDS. © ~ .
Cooling Water 2.21 x 10 Once Thru at AT = 8°C
Freah Waker , L
P . U Bodler dMakeup, - 250
, ‘Ringe Blowdown- - =
4
¥ 3 'I :
§ ! L"
A=y | ’
. - %
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Disadvantages include: '
+ The lack of experience in the power industry with the gasification
processes and sulfur removal systems hypothesized.
*+ The economic competitiveness of the GCC system by comparison with
conventional coal=fired power plants remains to be proven, . . ‘
The very low emissions targets for a GCC system might well be conaidered infeasi-
ble by all past experience, due to economic constraints. However, our goal 1s to
firat establi{sh what is technically possible and then permit environmental/
economic tradeoffs to be made, leading to definition of a "feasible" process.

Pour sets of site-specific technology assumptions must be made to quantify total
L enviropmental impacts from the GCC plant at the chosen coastal site in Oxnard,
: California. These relate to coal source and transportation, coal handling and
storage, heat rcjection from Lhe combined cycle unit, and solid waste disposal

_ and storage.

P Tfaﬁapar;a;iéﬂ cost limits coal saurces to Alaskan and Western fields. The Beluga
e field in Alaska is assumed to be the sole source of coal supply (2),, though there
'*  are several Western states fields (3).-

-Once a coal carrying ship arrives, a relaying system must carry coal ashore,

Based on review of the options, a single point mooring system much as used for

. 0il- was adopted,’ coupled with slurry transport. It avoids port congestion, mini-
mizes disturbance to sand dunes and littoral sand transport, and can provide
rapid, direct transport of coal to storage and co shore. Figure 3 shows the
proposed locdtion of this system as it would appear in operation and offshore
seabed profiles. Since a shipment may be late, a storage facility is required.
For this study we assume storage in subsea concrete silos with grinding taking
. place on a platform dnd crushed coal dropped into subsea tanks. Coal would be
... retrieved and catried to the GCC plant via a slurry line. :

Coastal siting permits using once~through ocean cooling. If there is an 8°C net
temperature increase in cooling water, 2.2l x 109 m3/day of ocean water would be
. required, The intake and outfall conduits extend about 2.2 and 2.0 kilometers -
‘" offshore, respectively, well below the thermocline. . Temperatures at the intake
and outfall are about 10-129C, while ocean surface temperature varies from 15~
20°c¢, : - ' :

¢ -Solid waste quantities depend on ash comtent of coal, Total dissolved solids
from scrubbing water contribute some waste.- Potential toxlc substances, such as
" heavy metals and certain polycyclic aromatics, may be present. Thus, we must . .
consider this as Group I solid waste, slated for a Class 1 site. Currently used
gites in southern California will not have capacity to handle the waste from the
GCC plant. Thus, other potential sites nearby must be developed, Solid waste is
‘to be carried from interim storage every ten days by rail to a Mojave desert site
. for. permanent disposal. . T :

Figure 4 presents an outline of the GCC power generation systems tailored to our
"+ study. Alaskan coal will be brought by ship to be handled using a single point
mooring system and associated off-loading facilities. Coal will be stored in
subsea concrete storage silos. It will then be slurried to shore and dewatered
_ to the right water-to-coal ratio for gasification. Solid waste will be stored up
to two weeks before shipment ‘to disposal sites. Once~through cooling will take
up heat ultimately rejected from the combined cycle unit. Some energy from heat
exchange will partially desalinate ocean water to about 3,500 ppm TDS for use in
gasifier, slurry and wet scrubber systems. R

Tables 3 through 5 summarize the land, watéf, and fuel requirements for the site-
.specific GCC system, and Table 6 presents the types of discharges from this
. system and their fiagnitude. ‘ :

0 ] ‘ ,
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Environmental Se t }
Natural Environ

The aite is aber © 1. sts wcst (up the coast) of Los Angeles, on the Oxnard
Plain near Ormond .+ L. ¢ b-oad, flat slluvial plain contains several small
fans washed down ‘: f * . re low foothills. The coastal plain centains alluvial
gsands and gravels, 1 guus ~ uilts and clays, and sand dunés, It has minimal ero-
gion and landslide potenti:cl, hut poor drainage. The saturated surface is subject
to potential liquefc of.xn 1a he upper 4 to 6 meters during earthquake-generated
groynd shaking. Althovgh o ..y ally a~tive faults exiat both onshore and in the
Santa Barbara Chann.', t' ¢ ~-7ard Plain experiences fewer intensive seismic acti-
vities than surroundi- -, = e most recent movements occurred offshore, pro-
ducing the Port Huenems . 1.ithiuake of 1957 (Richter magnitude 4.7) and the Point
Mugu earthqiaKe of 1973 ( ichiur magn.tude 6.0). No known active or potentially
active faults -are at the site, but =.ismie hazards such as tsunamis and liquefac-
tion are considered the greatest poteniizl risk to public safety.

Because Ormond Beach has vupid sand movement by longshore currents, sand must
sometimes bypass the Port Hi.ieme jettice, which block littoral transport, to
replenish.erosional losse dowuroast. Appro..imately 4 kilometers downcoast 1is
Mugu estuary &nd lagoon, also one of the last undisturbed salt marshes in

gouthern California. The wid (approximately 7.2 kilometers), gently sloping

shelf offshore is bordered by two deesp submari.e canyons at Port Hueneme and

Point Mugu. Surface circulaticn in the Santa Barbara Channel is a large eddy with
a clockwise gyrz.  Surface current nearby is southeasterly, parallel to the coast-
1ipe, all year.  Annmual. ocean temperarure patterns include cool isothermal winter,
water warming in spring, which by late . mmer- develops into a deep thermocline )
with maximum surface temperatures and diminishes during fall, Surface tempera-
tures usually range from 150 .to 20°C.

During spring and summer, daytimc westerly sea b cezes flow across the Oxnard
Plain and through the Santa Clara Valley. At night, the wind reverses direction
and flows down the valley and out to the ocean. Northeasterly drainage land
breezes are dominant during fall and winter, with occasional dry and gusty Santa
Ana winds. GCenerally climate is mjld, with warm, dry summers and cool, wet
winters. Temperature varies little and relative humidity is usually moderate to
high. Winter migratory storms éaqtfibute most rainfall (37 centimeters per year).
Subsidence atmospheric inversions jare caused by the semi-permanent Pacific high-
pressure system offcoast, and intyusion of cold marine air beneath warmer land air
is common. Therral inversions decrease vertical mixing in the lower troposphere,
reducing dispersion of air pollutants. Generally, sea breezes carry pollutants
inland, giving the coast best ambjent air quality.

There are no natural fresh wacg:fhadies near the site. Southeast are private,
man-made duck ponds, and northeast a drainage system that deposits industrial and
agricultural waste below the Huereme Fishing Pier. In addition, two sewage out-
falls and cooling water discharge along Ormond Beach.

The coastal strand, salt marsh, -and coastal marine flora and fauna are typical for
southern California. Three rare and endangered species could be affected: the
three-spined unarmored sticklebgck (Gasterosteus aculeatus williamsoni) is
abundant and reproducing in the Oxnard Industrial Drain; the California least tern
(Sterna albifrons brownii) is a migracory bird found nesting on Ormond Beach; and
the Belding's savannah sparrow (Passerculue sandwichensis) is a residential bird

‘known to inhabit the marshes at the Santa Clara River mouth and on Ormond Beach. -

Human Environment

The fertile Oxnard Plain supports a productive agricultural industry and also is
one of California's fastest-growing urban areas; the January 1975 special census
gave a total population in Vertura County of 432,407. Major urban centers are
Oxnard, Camarillo, and Port Hueneme. , The project area receives full public’




iy -

services from the County, cities, and districts. Utilities serving the area
include electricity and gas by the Southern California Edison Compony, water Erom
Oxnard-owned wells and the Southern California Metrordlitan Water Districc, and
telephone from General Telephone Company of California. Solid waste is munaged
by the Ventura County Sanitation Diastrict. The proposed site is cutreatly zoned’
for industrial use though leased for agriculture. - l

i
i

In August 1975, unemployment i Ventura County was 9.3 percenf. Avcrage 1774

" personal family income for Qxn:  ($10,373) was comparable to Ven:ura County.
1975-76 assessed value in Vent: : County wag about $51.6 billion, $28Y million of
which was for the City of Oxnai. ‘np 13 percent from 1973-74). ’

The Ormond Beach landscape could asidered to retain some sceile quality
because of the open agricultural p.u.n and strand beach. However, heavy indus-

tries near the site include a chemical plaat, forging mill, stamping mill, and a
1500-Megawatt oil-fired electric power plant. Also mauy human artifacts litter
the beach. No important historical sites are in the project area andl no known
archaeological sites within 6.4 kilometers. % :

The Warren-Alquist Act, AB 1575, grants thé Energy Resources Crnservation and

. Development Commission (ERCDC) exclusive power to certify all sites upd related
+  fac{liries in California., A certificate by ERCDC is in lieu of any document
required by any state, local or regional agency, or federal agency to the extent
permitted by federal law. However, permits issued by the local Air Pollution
Control District and the Regional Water Quality Control Board cannot be preempted

"by ERCDC, : .
The site lies on the boundary between the. City of Oxnard and unincorporated .

Ventura County. To get a conditional use permit, the unincorporated area must

firat be annexed. Permit authority for the County lies in the Ventura County Air

Pollution Control Listrict, Flood Control and Drainage Department, and possibly

~“the Public Works Department. All other local permits will be from Oxnard. The
site currently is zoned for industrial use, and is not under the County's Land )

Conservation Program (Williamson Act).

‘Under the current “statute, the ERCDC must- transmit a copy of tlie NOI to the

. Attorney General and to all federal, state, regional, and local agencies with an-

interest. The ERCDC «lso must request comments and recommendations. The list of
. agencles 1s lengthy, and the public may present its position during hearings.
Important local regulatory constraints which differ from state or federal regula=-
tions are imposed by the Ventura County Air Pollution Control District. Ventura
has some of the most siringent limitations in the state, reflecting a policy of
controlled development. .

‘APPLICATION OF THE ASSESSMENT METHODOLOGY

__ 'From the deé;fipticn of the prﬁpeseé~facility and assumptions presented, environ-
"~ mental constraints on the technology were identified and the PPSAS applied.

. Identification of Critical Envirgnméqﬁa},Egztafs ﬁ'
‘Step 1.0 With technology defined (see Figure 2), resau:ces;féquired were esti-
mated. These are identified in Tables 4 to 6. Several unanswered questions are
apparent, " ) e : '

" Step 1.1.1 Fuel Resources: adequate.

Step 1.1.2 Waéef,Regsufées: available.

Step 1.1.3 Lgpdinesggggggz The;lsrgest on-site requirement is for evapora- ~
tion ponds to remove waste from slurry and boiler wash. On-site-land is available.

"
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A réﬁéti}afed is needed for splid waste, meeting state criteria for unlimited
Class'l disposal sites. Scarcity of such areas identified this as a significant

roblem for siting a GCC facility at Ormond Beach.

* Step 1.1.4: Higegllsnéaggwaggégrgess assumed available.

‘Step 2.0 Adequacy of Needed Resources at the Site: Nearly all resources required
are available. The preliminary si.ing portion of the PPSAS suggests that siting
for solid waste disposal be satisfactotily resolved before proceeding further,
Several potential Class I disposal areas arc available and iocated within 200
kilometers. Transporting wastes introduces other co-straints, but satisfving the

land resgurce requirement alluws assessment to contiuue. N .

. & . o
Step 4.0 Technolo lied to the Site

 Aps

Step 4.] Wastes, Emissions, and Effluents from, the Energy Technology:
Atmospheric emissions, liquid effiuents, and solid wastes associated with our GCC
facility are described in Table 6. A model of transport, conversionm, and disper-
sal of all wastes corresponding to Step 4.1.1.3 and analogous Steps in.the ETEAS
(Figure 1) for atmospheric emissions and liquid effluents was not avallable. The
brevity. of -andlysis here does not allow development of such modals, but to do so

. 18 recommended in an actual case study. '

ftep 4.1.1 Solid Wagteﬁ:f*ﬁlag from coal gasifiers cansig;s!af sbundant
elements -(aluminum, iron, calcium, and silicon) and many minor and trace elements.
~ @ludge accumulates from evaporation of wastewater. Both are considered Group I
wastes. and, in the absence of better information, require Class I disposal sites.
Sulfur removed as hydrogen sulfide 1is:subsequently oxidized and removed as ele- -
mental sulfur. The sulfur produced could be sold, and exenplifies Scep 4.1.1.2,
" valugble waste recovery. . o

- Step 4.1.2 Atmospheric Emissions: Primary air pollutants released are
identified and quantified in Table 6. Only for oxides of nitrogen are emission
standards of the Ventura County Alr Pollution Control District likely to be.

: exceeded, The design uses best available technology for sulfur and particulates.
' Constraints on licensing new sources make it unlikely that permite for a facility
which exceeds standards can be obtained. Thus, emission of oxidea of nitrogen is

a eritical environmental factor which may constrain sitihg the GCC at Ormand Beach.

S " : v : :

Step 4.1,3 Liquid Effluents: Table 6 gives liquid effluents from the
proposed GCC facility:. Ocean water for once-through cooling is the first. It 1is
expected to Have only a slightly higher salt concentration-.than incoming water,
.and to be slightly warmer. It meets standards (4) and is not expected to. affect
_ecological dommunities adversely. The second liquid effluent is wastewater from
boilers and/ scrubbers., This will be diverted to fwpeimeably-lined evaporation -
ponds. On evaporation, sludge will be removed as solid waste (see Step 4.1.1).

Steps;sfﬂf:@ 6.2 BioYogical and Ecological Impacts from Discharges: Without
models an’ extensive analysis of biological and ecological impacts of Aischarges
cannot be made, Superficially, solid wastes are expected to impact only surface
fﬁegl@gylbf,CIEas I disposal sites, while liquid wastes and thermal effluent are not
‘thought /to have adverse impacts. Emission of oxides of nitrogen is the only sig-
_nificant air pollution and has been identified as a critiral environmental factor ~
deserving further scrutiny. v

ivg;ep.é-z Constraints on the Erergy Technology Imposed on the Power Plant
Site /and Vicinity: Virtually every potential power plant site probably has char- °
acteristics which would be adversely affected by any energy technology there. =
Similarly, many sites may have characteristics which preclude giting. Prior to-

’fﬁ:'aitiﬁgi' :

Mitigation then may be ‘sought to make the technology acceptable and improve chdnces

r

99

~ selecting a site as a candidate for final approval (e.g., the NOI process), envir- =
onmental constraints imposed by the site on energy technology should be ddentified.
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" Step 4.2.1 Economic, Social, and Cultural Constraints: Several facillty
‘components may have greater capital costs than a conventional uni: for sim{lar

capacity. Similarly, increased operating costs may.come from storage and disposal

of voluminous solid wastes. . ) ' L
Social stignas -are associated with the ytilization of coal. It is dirty technol-~
.ogy with significant air pollution problems. Several aspects of the faeility may
be-criticized by environmental groups including: 1) close proximity te Mugu
estuary; 2) possible adverse impacts on endpngered species; 3) ecological changes
associated with undersea coal storage; and 4) generation and disposal of volumi-

" nous Group I vastes. ’ , _ .

Step 4.2.2 . Insticutional, Legal, and Political ﬁestg;gtigﬂsz Obtaining

requisite permits, certifications, and approvals is a frustrating and arduous

endeavor. The institutional, legal, and political obstacles which' impede con-

struction of a large power facility are so complex that together they are identi- b
fied as a critical factor which may ultimately affect successful siting. - ' T

~ Step 4.2.3 Alternative Land Uses: Land designated as the site for the pro-
“posed facility is currently zoned for heavy industrial use, with ownarship shared
by Pacifie Lighting Corporation and Southera California Edison Company. A large
area is needed at the site for evaporation ponds, and at some site for solid waste
storage and disposal. Conflict for relatively scarce Class I disposal sites may
arise with far-sighted industrial groups. o

Step 4.2.4. Meteorological and Hydrological Constraints: Since air palluéiﬂng
has heen identified as a critical environmental factor (Step 4.1.2) it follows :
that meteorology is important, especially wind speed and direction, and frequency
and persistence of température inversions, Meteorological conditione are typiecal
of coastal areas in southern California with seasonal and diurnal changes in wind
spred and direction. Temperature inversions forming barriers to vertical mixing
.are common. Tracer studies have indicated areas affected by air pollution from
“the existing plant at Ormond Beach (5). No significant hydrological problems were

- didentified. - _ ,

: ' Step 4.2.5 Blological and Ecological Constraints at the Site: No critical,
« biological habitats or fragile ecological communities have been identified within
the site. A small salt water marsh and grassland are adjacent and, while dis-
turbed and debris-laden, could potentially be managed as a significant biolegical
habitat. Two endangered bird species, the Belding'a savannah sparrow and the
California least tern, are known to nest in the area; however, the California
least tern has not been observed- nesting in the area since 1974. ‘Mugu Lagoon,
the single remaining natural estuary in southern California, is located about
three kilometers to the south., It is of critical biological and ecological lmpor-

 tance. Routine construction and operation should not significantly affect it,
however. ° '

s

 Step '4.2.6 . Geological Hazards and Constraints: No ‘significant geological -
hazards are associated with the proposed GCC facility site, though some capacity
for soil liquefaction exists. Proper reinforcement of structures should be pro-
vided. : . <L .

K

' Step 4.2.7 Occupational Health and Public Safety: Occupational health and
safety of employees should be comparable to other.¢oal-burning plants. However,
© . coal transportation risks and those from operation storage have not been deter~ -

mined.

.. Step 4,2.8 Undesirable Aesthetic and Visual Impacts: Because a large gener-
ation facility is already located at Ormond Beach, visual impact of another plant
should be minimal. Existing transmission lines are adequate to carry power.

;E _Transports unloacing coal will be visible from much of the coastline; however,
- distance minimize: .visual impact. : :
) "Stgpnéazgg ‘Malodor and Sﬂisg,ggnstfaing;z ~manageable.
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., Step 4,2.10 Scientific and Educational Interest Constraints: none.

3 3

e Step 4.2.11 Historic, Paleontologic, and Archneologic Constraints:  none.
Btep 7.0 Development Options: The PPSAS has identified several critical environ-~
mental factors for siting a GCC facility at Ormond Beach. These include poasibly
excessive oxides of nitrogen; transportation and dispo=al of solid wastes; -and
couplex institutional, legal, and political constraints. In-addition, several
factoras assaéiated(gffh'undefsea coal storage include economic, social, ecological
and safety aspacts o7 the structure’ and system., With th. e four critical factors,
a negative decision could result (Step 7:3). That is, the Ormond Beach location

robably is not environmentally su’table for siting the GCC energy technology as’

presently deflhed in Step 1.0. *

Step 10.0 Research and Development of the Technology and Control Systema: We now
consider mitigating alternativcs to make the encrgy technology more environmen-
tally acceptable at the proprsed site. A more discerning analysis of the critical
environmental factors with their possible mitigating op:lons follows.

1]
"y

CRITZCAL ENVIRONMENTAL AND INSTITUTIONAL FACTOKS . : .

Oxides of Nitrogen : T i
‘The integrated GCC plant must comply with stringent "local NO, emissiona; '

140 1b/hr. This is about 20 ppm based cn volume discharged from thé proposed
plant. Emissions are envisioned to lie between 10 and 40 ppm (31 to 125 kg/hr),
substantially lower than’conventional gas-fired power plant NO, emigsions, about .
200 ppm (6). Yet at the upper limit they would ex.eed the standard. Meteorologl-
cal conditions aggravate the NOy problem. Pollutants.are frequently carried into
Los Angeles County. Tracer experiments indicate transport to Lennox in the Los

Angeles Basin, as well as inland into the San Fernando Valley as far cast as

Burbank (5). The assessment thus has jdentified NOy control as a potential major

’?;" problem. In addition to technical controls, a further mitigating optién is the .

%’ tradeoff provision under the New Source Review rules. Co

LN .
Identification of Mitigating Options

;. - | Two fundamentally diffefént control approaches are combustion modification and

" flue gas treatment. Combustion modification 1s the ncar-term technology of
choice, but flue gas treatment has potential for high NO, removal efficiency.
Their effects are -additive, so combinations of methods can result in substantial
reduction (7-11). The Exxon thermal TeNO; process ceems relatively promising and
 has been praven in- a commercial furnace. The present trend in control suggests .
" that levels of 20 ppm and less will be‘fautinely attaipable by 1985.

Solid Waste Stourage and Disposal *
Preliminary studies of gasification solid waste indicate eventual use ﬁflélgg ag

o

- a secondary resource material. Characteristics of the GCC slag and sludge make

- it potentially hazardous, thus special disposal and storage are necessary. A
1000 Mw(e) plant at 100 percent capacity factor produces about 625 cubic meters
".-'of waste, weighing about 1,300 tons daily. This equdls about 18-freight car '
. loads. Slag-frcm:the gasifier (75 percent) consists mostly of devolatilized char
that is vitrified. ' Sludge from evaporated scrubber water (25 percent) contains

" fine pariiculates, ocean salts, organic compounds, voldtile trace metals, ammonia,
* . and sulfur compounds. Because of the potential leachability of brine salts and

.. ~toxic materials, this waste also is a Group I material. - S

L x
A

Idenéi%iéétigh'éf Mitigating Options

.. Added disposal sites are essential, and the most promising are in closed, bedrock

' desert basins. While dry desert lakes are underlain by permeable sand, gravel,
and coarse sediments, the central playas ..re underlain with impervious clays. -
Groundwater réservoirs exist below the basins. However, high’dissolved solid

92




S . =

i

levels make water quality poor and of limited use. Occasional flash flcnds‘fgach'

-+ depths of a few feet, but solid waste could be isolated from flooding. Trans= .
porting waste to a Class 1 site in Cdlifornia appears to be the best solution e

!

available; technically, politically, and socially acceptable, :

Coal Storage : :
d . > . : -
As part of an innovative supply/handling system, coal shipped from Alaska would
be transfaerred at a single point mooring platform to be ground, stored in subsea
.8ilos, then retrieved via a slurry line and fed into the gasifier. This is con-
sidered environmentally advantageous because dust emissions and noise pollution -
would be reduced onshore; health would be improved, and land for storage could be
used for other pirposes. There is no known experience with a coal handling and
storage system as proposed. However, earlier and recent communication vith , ’
builders of North Sea offshore conecrete structures indicates that the .system )
_ghould be commercially feasible (12, 13). Costs are uncertain and constitute the
major disadvantage. - : .o :

Identification of Mitigating Options

Due to cost uncertainties, use of on-land silos is the preferred alternative. It .
mitigates coal dust and occupies less land than some options. Costs should be
moderate’ and technology,is astablished. . . :

P

rocess S -

s

Thgﬂ?étgi;Eigg énd Licensing

Prior to passage of A.B. 1575 in 1975, several state and local agencies shared
permit euthority for construction and operation of .a California power plant.
" With A.B. 1575 the legislature sought- to place responsibility for appgoval”in the |
newly created California Energy Resources Conservation and Development Commission
: (14). Application of the Power Plant Siting Assessment System (PPSAS) - has iden- = |
* . tified precise interpretation of the Act as it affects jurisdigtiangl'fﬂlatiana .
ships as a critical factor in the siting of a GCC plant. ’ oo

A major issue tb be decided with respect to the jurisdictional relationship is to
wvhat extent local agencies are permitted to regulate or prohibit construction and

- operation of power plants within their berders (15). A.B. 1575 states that the
CERCDC has "exclusive power to certify all sites and related facilities in the

. state". ‘A state law which so completely occupies the field is held to preenpt
local ordinances, regulations and standards. A provision of A.B. 1575 prohibits
any power plant ‘that does .not conform with -local standards or laws, but local

- agencies have no power to force compliance through permit processes. The law
also provides authority to supersede any applicable local, gtate, regional, and
federal law or regulation to the extent permitted by federal law if the commission
finds that the proposed plant is ''necessary for public convenience and necessity
and that there.are not more prudent and feasible means of achleving such public
convenience and necessity". T

With respect.to permits issued by local air pollution control districts (APCDs)
and reglonal Water Quality Control Boards (WQCBs), the CERCDC has no authority to”
préeempt federal standards promulgated under the Clean-Air Act and Federal Water
~ Pollution Control Act. Local APCDs and regional WQCBs set air and water quality
« standards, -by means such as New Source Review Rules (NSR) and New Source Perfor-
 mance.Standards (NSPS) as required by the .Federal Clean Air Act (CAA) (16). 1In
our case, these regulations apply through Rule 26 and Rules 59 and 60, respec-
tively. NSR and NSPS are incorrorated into the State Implementation Plan (SIP),
and when approved by EPA become federal regulations under the.Clean Air Act (CAA). .
- Similarly, under the Federal Water Pollution: Control Act .(FWPCA), EPA has promul-
_ agated. regulations binding on regional Water Quality Control Boards and incorpor-
ated Into the standards set for power plant discharge- (17, 18). Thus local APCD
permits &and-regional WQCB permits will be required prior to issuance of the encom=
passing permit by °the CERCDC. : : c

'Ibegfegl éignifieanee~af A.B. 1575 is in its recognition that electrical energy

1

- i

Q ! _1(}?3 i
ERIC e
WJ:EEE - ' : 93




M
he'S

generation is essential to the hcalth, safety, and welfare of the people-and to
- the egonomy, and that state govermnment must ensure a reliable supply at a level
consistent with energy need, protiction of health and safety, and environmental
quality. Consistent with democratic principles, CERCDC must give great welght to
concerns of cities and countles, Open public hearings are held before 'a decision
is made.* i - ‘ g
: One criticism of this approach is that the prior permit system enabled local
" 'agencles to ask questions and through permits to shape standards to contours of
the specific profect. The prior process also gave governments an important
enforcement tcol, 'Now the local agency may have to seek judicial relief when
standards are violated, This encourzges resolution of complex,’ technical prob-
lems by the courts rather than by adninistrative agencies set up to handle the
problem in a simpler way. .
i
* SUMMARY ’ , .
‘ !
Significant environmental problems associated with the Jefined GCC facility at
Y the proposed Ormond Beach site were identified, The "critical environmental ]
factors' which could become obstacles to successfully siting the power plant
were discussed together with possible mitigating alternativas. As a result an
envirofimentally preferred techmology can be proposed to lessen.impacts. .

s f ) .o i = ) ) Lo i o 4 ] .
Persfective of CéglAgsgifﬂgatigngggmbingdAgyalg_fgyef‘Plgn;isitiﬂgVinwg§;1§§fnig

The technology selected for the case study 15 not implemented at present 1ﬂ?§EZi\,
. integrated form and is therefore subject to various uncertainties. While these
. may raise questions concerning accurhicy of the assessment, they do not compromise
. the primary purpose of this study, which was to demonstrate how the Power Plant
Sitiny Assessment System (PPSAS) may facillitate identification of sites which are
environmentally suitable for a given energy technology. They also do not reduce
the educational value of the study. However, for the purposes of completeness, '
it is appropriate to point out these uncertainties.
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~ One of the major themes of the conference waa ''Systems Approaches °

T * to Ehydronmental Problems." An intensive workshop on this topic
was held by the Envirénmentﬂ; Studies Section at George William
College at Lake Geneya, Wisconsif during the two days preceding.
the conference. Jerr}r Bezb et'"s paper is a. report on that
varkshop. He outlines the philasaphy and content, describes
the goals and the format, and dchusEEE the results and evaluatinn '
af the workshop, . , .

¥ ]
. I‘f_he systams thene was carried intd the conference by a sgﬂnpasim
- on Systems Approaches to Utban Environmental Froblems and by the .
. presentations of a major psper by Lynton Caldwell, Dr, Caldmall 8
. paper alsp focused on the urban system. He calls for an "experi-

. mental"™ approach to improving the quality,of urban 1ife and

. states that  "general systems thinking offers the most promising

s . . ‘approach to expgriments with cities,” He cautions that any systems

approach to.our cities’ ervironmental problems must include a
realistic assessment of difficult social and behavim:al factors, )

_ Panel members for the S}Fmpgsium were: Judith Eta&lﬁdaie, D:Lre:tur
v of the Chicago Open Lands Project; Allan Schﬁsiberg, Chairman of
the Department of S'acinlagy' at Northwestern University; H. Wallace
- . Poston, Commissioner, Chicago Department of Environmental "Conttol; ,
and Daniel Swartzman from- the Univérsity of Il1linois School of r
Public Health. The three papers inmcluded here reflect the tom~
ments made by Mr. Poston, Mr, Swartzman and Dr. Schpaiberg during
- the symposium. Wallace Poston' s paper outlines steps taken by
" . thd City of Chicagoe to improve environmental guality, especially
- air quality. Daniel Svartzman describes the egpergence of the -
- "profeasional env irz:mnentalist;s" and how these advoéates have be-"
come part: of the "system." He offers a model designed to clarify °
the complexity of envirommental problems and the roles that pro-
AN . . feasional - environmentalists will play in seeking solutions to -
A B these problems. Allan Schnaiberg cautions us that a "concern for
’ . gocial velfare" must accompany our concern for environmental

protection, o T [ '
= 5 ) . '
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SYSTEMS APPROACHES IN ENVIRONMENTAL STUDIES: A REPORT ON THE
LAKE GENEVA PRE-CONFERENCE WORKSHOP

v o . Jerry Berberetl

Pag¥icipants 1h ‘the NAEE pre-Conference workshop on the campus of George Willians
'611ege at Lake' Geveva, Wisconsin, April 28-30, 1978, learned fundamental prin-
“ ' ciples and met“ods of systems model building, and gained insights about applica-
, tioné of the modéling process for classroom and real world -situations. - Entitled
+ "Systems Approacles in Environmental Studies," the workshop was designed to build
upon the 1977 NAEE pre-Gonference yorkshop ip-Ebtes park which explored experlen~
tial learnirg possibilities for environmental education programs. :
. L J ¥
‘True to the heterogeneous character of NAEE itself, the workshop attracted a
diverse cast of participants from every majur regiom of the United States. They
included college and university faculty membere from a variety qf disciplines,-
university administrators at several levels, environmental professionals from -
government agencies, and graduate and undergraduate students. In responseé to the
enthusiasm generated at Estes’Park and Lake Geneva, the Environmental Studies '
‘Section of NAEE plans to-continue to sponsor a workshop each year just prioxr to
the annual conference. : :

. Environmental educators have long embtaced the notion of holistic or systemic
~“/thinking as.a guiding concept. Many educators have developed. fairly effective |
" 'methods to demongtrate ecological principlel of the natural world to their stu-

" dents. Yet, short of highly complex, quantitative models which usually must be N
ptogrammed on a computer, limited progress has been made in evolving methods to _ -

- 11lustrate concretéely interdependent relationships among the physical, bioclogical, ;. )
and human components of the Earth system. Even 1éss progress has been made in
using systems analysis t® express alternatives in the substance’ and process of
environmental decisionmaking which policymakers, educators, and the general public .

"ean upnderstand and apply. : . . .
h] N , \

The goal of the Lake Ceneva workshop was to gsin a famillarity with the rudinents
of systems modeling which could be applied to actual environmental problems ana~

_ lyzed for decisionmaking in the classroom or public policy areng. The aim was.to
identify relationships 1linking analysis and policymaking, while defining a role
for educatidn_both within the classroom and -outgide i# involving the public-at .
‘large, ' If succéssful, the workshop would begin to develop a real world systems
model for gnvironmental dEcisiaﬁ—maEing which would extend holistic thinking |
beyond its usual role as a descriptive view of the Earth. In short, the workshop
igttempéed tp analyze problems.systemically as a basis to develop models for problem= ,
‘golving. ’ D : : '

" Calvin DeWitt, Professor of Environmental“Studies at the University of Wisconain-
Madisoa,  and Robert Friedman, a Wisconsin doctoral candidate, provided both infor-
mation and direction in their roles as workshop facilitators.’ They emphasized

. that systems approaches repognize explicitly that all conceptualization involves

- an agsoclation of relationships. Systems ‘thinking, therefore, becomes a usefnl

' tool to order the analytical process. As a tool, it enables the analyst to ‘con-

sider variables and interrelationships, while transcending the plecemeal confines -

of traditional academic disciplines. 4 . s '

DeWitt and Friedman sStress that (in the real world) policymakers constantly nake
decisions based upon whatever .data they have at hand. . The fact that data are often
fragmented and incomplete.may have little bearing on the timing of these decigions.
Yet, because they are.accustomed to vesponding to a diversity of influerdcas, ]
.policymakers frequently are keenly sensitive to dynamics of the real world syatem,
‘An Important behefit of modeling is the opportudity to simulate the effects of '
alternative decisions upon the real system at minimal social cost, and with the

X y"%Jeff?'gerﬁafet;;ﬁé&ﬂ;»ﬂaliege of Liberal Arts, Willamette University, Sadem, ..° < °
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freedom to make mistakes with minimal conscquence. Systems models which cay be
expressed clearly and concisely, therefore, hold promise ac a means of imp?gving

the quality of environmental decisionmaking. . .

The potential value of systems analyais as a polieymaking tool has been diseredit-
ed somevhat by the tendency of systems analysts to bulld prandiose general purpose
models. -The controversy vhich the Club of Rome's Limits to Growth model Benerated
18 just such an example. According to DeWitt and Friedman, general purpose models

- have proven to be of limited value iIn solving specific problems. Moreover, the
attempt to replicate the r&al system entirely in a computer model is a process
which makes the model so highly complex and quantitative that {r becomes incom-
prehensible to most policymakers and the general public, Finn..y, model bullders
too often use jargon and technical langunge unfamili{ar to most persons.

« DeWitt and Friedman contend that useful models foecus upon specific problems of ‘
manageable scope, usually problems which can be stated in the form of a gquestion,
e.g., How many additional lakeshore residential sewer systems can be permitted
without jeopardizing the water qualit, of Lake Geneva?! Useful models.tepresent
attempts to isolate Key variasbles or indicators which explain a system's behavior
(analagous to limiting factors in ecology). Such models serve as valuable guides
in data collectlon and employ plain language, simple equations, and noncomputer
techniques as much as pessible, in order that they may be widely understood and
interpreted. When directed at specific problems, models also have the advartage
of limiting distortions due to faulty assumptions and data which inevitably greep
into ;hem1

a

4

The workshop format (see schedule, Appendix I) included sessions 1in which the thirty-
five‘par;icipgnts reviewved basic elements of systems theory and model development,

N ‘undertook small group model building exercises around the environmental problems

each group identified, presented and critiqued models the small groups censtructed,

and discussed policy and educational applications of the models. The workshep was

structured to enhance interdisciplinary team buillding and evaluation,

Model building includes a number of distinct steps (see diagram, Appendix
I1)." A specific and accurate statement of the problem in the form of a question
i8 the eritical initial step. This is followed by identification of sysatem
components of the problem, development of a matrix to identify relationships of
thé components, construction of a flowechart to plot the activity of the system
over time, and composition of equations to express relationships of the components
in precise terms. The foregoing analytical procedures are followed by calcula=
tions, including use of a computer if necessary. The model is then tested and
“validated against the real world gystem it replicates. Assumptions about the
~ problem solution are then specified. Revisions are made as appropriate through
repetition of the steps in the model building process, .

The workshop small groups chose a variety of problems for the model=building exer=
cige: B

*J.. What would be the effects on the nuclear family in "Fuelsville, Wisconsin"
of replacing all fuels with wood? -
2., How do we mipimize socio/economic/environmental costs per kilowatt hour in a
public utilities service area?
. 3. What basic factors will affect future world food productivity?
4, How tan traditional patterns of personal residential energy use be lowared?
5. S8hould productive farmlands in the gfeatér Chicago area be convertéd to ;“baﬂ
" development sites? :
“The small groups discovered that precise, narrowly defined problem statements are
central to the construcidion of purposeful models. The two groups which developed

1
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B*abave had great difficul:y builﬂiﬁg madels which"
gw.caﬂcluainns because the questions are too open-ended . and
ialu:ian‘ The other three groups found that their models both
ualizazinn of soluticns and Euggested implicatinns for policy- |

) ,ﬁf‘ma:rieea, flcucharts and feedback lﬂﬂp diagramg not ﬂnly
,‘tify key campanents in syscems and define palicy alternatives, hut

o ' 1 prablem salving iﬂ thEclasgrqom. Hgdels enable thg 1nstructar
i teer parttgy ‘real: world environmental problems vividly and to pregent systems
f‘l‘thadry in- cﬂncreﬁe terms. ’ . L

a,rcnupling ayatems thinking with model- building in the 1eafn1ng prneess has a ' .
-deﬂgmiz effect, upon students == clarifying relationships which wake learning
gputpnaaful, tgvaaling perspectives whigh 3llnq atudents ta agsume mare gctive

tion skiiig applieable to many Eielda.

Hadel buildihg is a methodology which has numerous field BCudy applinatinns '
‘outside the classroom which can lead to data useful for policymaking. As
“1ack of data in usable form is one of the most serious obstacles to anuﬁi'

; Jgnviranmgntgl decisionmaking, faculty and students have appartuﬁi;ies to o
: mnke haneficial enntributinns through stddles nf actual gnviranmenkal prablema

' Eyatems mﬁdals ‘which ara comp:eheﬂsible and validated through real world: -
verification measures almost always provide alternatives 'for de:isiﬂn— v
naking auperior to decisions. based primarily uan intuitiun.

'n"

' Syitema analygts and educators should ‘be more aaser;ive in cammunicating the
. .‘benefita of modeling to policy-makers, including the ,positive and negative .
. aspects of the methodology, even though EyEEEmS analysis,differa from

: t:xditiﬂngl decision making processes.
. L ' ° ’ .
}Evslunciva comménts by par:icipants reveal the variety af needa Ehe warkshop me'
The workshop did not fllfill all of its objectives, but the majority of partic
pants ‘felt it served four basic purposes well: 1)« "Yaluable learning’ experienee,
-(2) an excgllgnt demonstrationh of useful teaching methods, (3) an effective ~ ° '
*cxarziae-in group dynamics and problem solving, and (4) a highly satisfying form
~‘a! prafassiﬂnal felluwship. Two evaluativg Eamments help to desﬂribe Eha general

- ‘one of Bhg ba;t eduea:ianal experien:ea 1 have had ... It 4ﬂt;nducgd we - tg madel-
“.building . and the importance of group dynamics 'and formulation of problem: atﬂta— B
ments."  The other, from a participant who had driven 1,500 miles to attend, '
emphasized . that the most meaningful purpese the workshop had served for him had
" ‘been "gatting back together with a :angenial group of wellemﬂcivated dedizatad, .
.+ sensitive adu;gggr—envitanmentaliats :
iTha ;egpnnaes of partigipants are impartant Ees:imany to the shnrtcnmings ‘of all
too many profeasional meetings. The standard program fare of sessions featuring
papers which are read, followed by questioneandeanswer periods, is thEn both
intellectually unatimulating and professionally unsatisfying. The NAEE pre-: -
. conference workshops at Estes Park and' Lake Geneva have responded to a thirst for-
A subject matter learning, for exposure to new and effective teaching mathods, and .
+ - for meaningful professional collegiality., Perhaps most of all," ‘the workshops havg L
created an a:tiva rather- than passive meating enviranment‘ Thus, they hava, o

r
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APPENDIX I

Environmental Studies 1978 NAEE Pre-Conference Wnrkshgp
' "Systems Approaches in Environmental Studies" - ,

, : George Williams College .
I i . = Lake Geneva, Wisconsin
. April 28-30, 1978
Hnrkshag Ggal .To review principles af systems thinking and systems madel—
jbﬁildiﬁg, to apply these principles to specific interests of workshop partici-
',pantsg and to formulate some systems objective in Eﬁviruﬂmenﬁal education Sﬂd
—environmental policyemaking. The workshop will join scientists, humanists,
‘edueators, and policy analysts in seeking ta deal with environmental problems in

:ampfehensive sys:ems terms-. . .

. ,r:iia 4 A'ijil 28
Arrival and arrangements at Lake Geneva (Pay=
ment for fégistlatiﬂn, lodging, and meals;
re¢eive information packet, etc. -y

3:00-600 P.M.

6:30-7:15 P.M. " Dinner

7:30-9:30 P.M. Opening Workshop Session
A. Introductions and nfientatién s

- B. Workshop format and objectives '
€. Orientation lecture on Methods of Systgms Madel—Building
D. Organization of workgroups

Fach participant will join a specific wnfkgtnup QE appraximately —_—

six persons which will develop a systems model dufiﬂg subséquent
sessions dealing with -a spegifig ‘anvironmental prnblem. Each
workgroup will be composed of an interdisciplinary team consisting,
as much as passible af scientists, humanists, EduESEDfE, and pnlicy

:j ‘ analysts,
9:30 P.M, Refrésﬁﬁents o B
Saturday, April 29 | ., |
7:45-8:15 A.M. Breakfast ;

. Sgssi@n

8:30-10:00 A.M; Warkgfgups and Systemg Mgdgls“
iI:» A. Orilentation nf warkgfgups
B. Prasentatign and discussion of an illustrstive systems model.
10:00-10:15 A.M. Break T "’ -
Session | 10=l5é12=l5 P.M. Systems Aﬁpfaaghgszl Pr@bl D finition and
II1 . Model Development : -
N ’ A. Workgroups define. proble m, select methnds, identify falea*and
relationships .
B. Workgroups begin model development - -

‘€. ' Each workgroup designates.a reporter on: . ..
7 1. Model-building process ' ; o s
" : 2. Educational aspects and implementation " -
- 3. Policy aspects and implementation

i
. . 3

12:15-12:45 P.M. Lunch S
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‘ ’ Session
:f' v

" 857jIﬂfnfms1 activities-and free time

K:Segsiaﬁ'

A. Evaluation of workshop ' BT

12115-12:45 PM. " Lunch R

SYEEEES-AppraEhési Model Refinement

gssiuns on refinement of mudels
evsluate educational andi{policy aspe;ts and implemen—

I
Break ﬁfREEre%hments

Repnft'Preparéti@n and Open Time

iilﬁmadeling fepn:t
Eél‘ankgraup educatinnal and paliey reparters meet to preparg Wﬁtkshnp
V ' ) = . * PR *

5?3@*7:15’?;&- : Dinner

'7 36—9 39 PM. Workgroup Repartg on Systgmg Hadels

| |

What elements and relatianships have been idantified ‘which must be
included in the development of models des¢r1bing aptimum caape:atian

" among sclentists, humanists, educators, and pﬂlicymakgrg in aasessing

and implementing salutinns for an environmental prablem?

i‘B:’aEf st
9:00-10: 30 A;Hg o Repgrts on Educational and Ealiey Aspects and
) Implementatian ‘

Huw should systems appraaches and the glements and relatianghips
identified in Session VI affect environmental education and envirom= ° . -
ment policy-making? How can systems models be made more camprehensive
thrﬂugh incorporation of education and pnlicy cgngerﬂs? ; .

5

10:30 A, " Break

10:45-12:15 P.M.  °  Closing Session

B. Discussion of publication options oL . s o
C. Plans for workshop.report in Chicago ) R : R
D. Discussion of 1979 pte=Cnnferéncé‘wgrkshng . Ry

E. Approval of NAEE Environmental Studigs,Sactian By-Laws L ?'
)*i . - . R

1:30 P.M. e Bus departs fur Chicagu and NAEE EﬂnfEfEﬂEE
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ng h%.SEEGﬂd urban revnlutinn is to the capagity
ntelligence to:control the forces that human ingenuity
- 1 the focus of the ailing city must be en—
1a,ged to'permit the urban érisisto be seen as an acute phase
he effort of cur society to cope w th the changes
entieth century science and techlihology. - Unless
1: plems are attacked within this broader context of the
iél eealagical system, they are not likely to be. successfully

fégalveﬂ .

The decad that has passed since thgn has brought no change in my conviction, ox=

' 'Eiﬁfargg 4€, Nor am.I more hopeful that Ame:ican society, as ve gtesent-

‘ it_ ‘tan eape with the continuing dete:igfatinn of -the quality of vrbau . '

F There are, of course, exceptions to the downward trend, and they. are’ gen—

alIy well publicized. But local  successes do not necegsafily cumulate to gen—

. fers victory. These successes, moreover, differ nmarkedly in cause and kind,

" Some-may be more genuine and lasting than others, and aamparstive study of theig)(

L baseg -and prospects might prove instructive, - But the general picture ‘ig not " '

f'btight. “The nations' greatest city hag had a near brush with bankruptcy and.may -

" only be living on ‘borrowed time as well as borrowed money.. The degraded cgndittan :
of large :areas of New York == abandoned buildings, .filthy, unsafe\streets and res

curring outbreaks of collective violence -- contrast sufreslistica ly with new

‘shining towers of glass, steel, and corporate wealth, If there is an ecological -

j qiglngy to. the strange juxtapasitian I have not discovered it, but it auggests'ﬁ,

A

t some egnlngists describe as a disclimax state,’ !

i

' *Histarieal perspactive may lend some equanimity to the disturbing ptaapegt. Qne
may' conjecture that the marble palaces of Imperial Rome rose above squalor, and’
“that degraded and unsafe quarters hdve beéen found in cities, small as\well as’
‘great, :hraughnut historic time, Yet I find little comfort in this, view for
‘three reasons. The first is knowledge that.these dangefaus cities were -often
Etabilized by brute and summary force; the secanﬂ 1s that some cities have
:hieved pe:icds of socio-ecological health and ‘eultural vitgl;ty, and third, '
' no historical ‘eity was as complex, . as vulnerable, and as hypertrapig' g th
egal@puli& of toddy, For example these late twéntietb century. cities depenﬂ for
heir survival upon 1ifessuppart systems that are agsily disrupted, Their food, .
el water, and electrical; ,eriergy come from distances over which they have nnl :
e most: meager control, ' Thelr interngl snzisl divisions are mafEQVEf less | .
' Etable and less predictable than those of’ craditinnal societies in-which. elasa'
caste and status were assumed and accepted as in the nature of things -~ hotweve
they ‘have been resented. Not until comparatively recent times has the dden,
just society gained acceptance as a feasible goal of political aetian.vv '
guatinign De ‘Civitate Dei (AD 426) was “truly nﬁt of. this warld. i :

Le al Farum 1 (Spring 1969) 308-309, ‘I owe :ha expreasign r
rGgrdan V. Childe,. Man,Hakes,HimEelf New York: = Mentﬂr Eﬁaks,

t . urban- ‘revolution comprises the aaciaecalngicsl changes
{se of great cities to the ancient. world.. The aeennd ‘urban
af L H) ‘the even greater ghanges assaciated with' ghe induatgisl

“"An Ecnlagical Model fﬁr City Structu:. !nd Dévalgémanﬁ,



 lessoms; If Any, Not Learned ' - - .

After 5,000 years of experience people seem not ro have learned how to build or
maintain ecologically "good" cities. " "Good" is of course a normative and sub-
7 jective term, yat' I believe that objective criteria can be found to justify the
i designation of some cities as "good" relative to others.’ The quality of urban
.. “1ife 48 a larger theme than my topic can accommodate and so I must somewhat .

" arbitrarily summarize the essentials of a good city without defending in depth
_. the reason for my choice. . . ' '

o . . ¢
_ I-regard as good a city that possesses the following qualities:

| L . SECURITY
.+ Its people are secure in‘théit persons and. possessions from endemic or systemized -
. threat of viol&nce. ' C . . .

: 5 VITALITY - :
Conditions of héaith; physical and psychological, are as good .as the technology
and situation of the city permit. ' : . , el '

= . N : ' e

SOCIABILITY : —
" Its -social atmosphere is one of tolerance, gampa;ibiiitj,'gnd accommodation
respectful of diversity and private choice. :

CREATIVITY .
Ité cultural character is distiﬁetivei reflecting a, pride in the accomplishments
and traditions of its people, exemplified in the commercial, ‘civic and aesthetic
" arts, : . : : = '
- o ®

e . PRODUGTIVITY A , .

It is economically and intellectually productive and EElf?fEﬂE“iﬂé‘ with a -
" gatisfying balance between the numbers and skills of its people and opportunity -
' it offers for constructive work. : . : L \ :

’ PROPRIETY ‘

e . . i

" Its built étfuctureﬁ and life-suppeort sys;ems‘are safe aﬁd'dufableg adequate to
- culture and climate,” harmonlous and efficient in theirvinterrelationship and in
- yelation to their natural enviromnment. &

* . These qualities are obviously normative and subjective, ' I introduce them merely - |
" to polnt out that although large numbers -of people might agree that. they were :
_generally desirable, there would be great differences of opinion as to how, if
at all, they might be implemented. And cities might be very different in charac- "
ter, yet technically conform to these criteria.. : S

For quality in cities as in people is more easily recognized “than defined, “Qua= -—
1ity, like health, is most easily defined by its absence, although this test
falls short of adequacy. A good city 1is not merely free from serious social,
economic, or ecological disordef. It has an elan that can be sensed. even.'
though it may elude measurement. Yet the positive qualities of urban life are
beyond analysis. A functioning city is a-1iving system and its components do

not function in iselation. A city massively deficient in any of our six qua-
1ities of goodness is almost certain to be deficient in some or all of the

others. . i ' { . : P . B

= F
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;}&flf“Thatfuregéing7an3133issuggeststhat we are not likely- to solve our ur§ani§fﬁb—

societies have sildom built .or kept good cities through forethought
‘Aesthetic success has not ensured against social-failure, and ecomo-
s has oftén.been accompanied by ecological failure. The better cities’
e the result-of fortuitous accident than of rational intent, The suc-
anned . cities has often been short-lived. Much that has been learned
geems /to have, or.to have received, little.practical applica-
: i~ In effect; humanity has carried on experiments in urban living without'
-criteria, controls, or agreed evaluative methods. We have therefore ‘been unable
+i§§ bgnggityfrag what might have been learned about a very common human expe--
~‘“tience,” . : - .o

. . ¥
‘I believe that there are two principal reasons for our failure to learn from
experience. The more readily apparent and relatively less important: reason is
lack of knowledge or technique that is basic to coping with a range of urban
"% .problems. : I o .

" Hecology and the hehavioral sciences are the sources of this information and they.
. are among the youngest and least developed fields of knowledge, A more serious

o0d cities are widely recognized, why ‘are rot uore cities

'Z~;}'detérrent, hovever, is the obstruction of learning by beliefs inconsistent with

. reality. The shaping and governing of cities has Been commonly based upon |
'+ -~ premises and methods that .conceal rather than clarify problems, Popular beliefs
about how people do or should behave have often proved contrary to-behavior in

-reality.. Jay Forrester has analyzed this phenomenon, identifying it as "the

covnter-intuitive behavior of soclal systems."? .

" These two aspects afvinfﬁfmgtiaﬁal deficiency are closely linked, the second °
'+ -yestricting, the first, .The way in which we study a problem is influenced by
~-._the way in vhich the problem is perceived or defined, Accepted beliefs about
. himan Behavior and human relations largely structure our study of urban systems .
. _.aund tend-to filter the acceptability of findings of urban research, Our beliefs

.- significant bellef way affect many others,

UndérlyinggtEESEVaﬁstaéles tg'1eafnin§2?famaéxp§:ien¢e is a third which is -

. ture=governed.” The zgmplexity-and_irreversibllity of cultural-processes makes
" their behavior difficult to understand, to model, ‘or to predict,’' Thé learning

insufficient knowledge, the other slde being unverified belief, and the base of

s triangle precludes our ability to learn.from urbas .experience, but it may help
"~ .to explain vwhy we have seldom done so, ; . : =

=

- Eééq;sites;fﬁf anVEipgrihqugl Approach - . A .

lgps’readiiy. "1t also should suggest that a "solution" would be temporal ‘and
. culture-relative and that no solviion is likely to be attained without costs =— -
' psycho-social, political, and ecological., It follows that a purely analytical .

'"‘bﬁéf‘éiaﬁpiggfthe‘effeeta of .crowding and overload.in irter-personal contact.
~ Cf. Stanley Milgrim, "The Experience of Living in Cities," Science, 167, (13
. 1= Marche 197Q)i.166141463- : o : o T

R 55@3‘?@?5352&?,'“cnnntefintuitife Behavior of Social Systems," nghgé;ﬁ

: ; ical
Forecasting and Social Change 3 (1971). .

EﬁéoffreyfViekgrs, "Practice and Research in Managing Human Systems == Four

eda K
Problems of Relationship," Policy Sciences 9 (1978), 1-8. - Cr

T 0 . . .
- . 5
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. have the chetacter of psychic investments in our relationship to reality.” More=
over, beliefs tend to-be clustered and interrelated so. that to change one w o

which is historical and evolving culture. It has not been demonstrated that the

7

" basic: .urban systems are human systems and are thus’culture-dependent and cul- E

.problem may thus be pictured as a triangle, one side of which'is verified but ~——__

- .approach to urban systems is not feasible. Abstract models may be developed for ffﬁ




of urban experience, and they may have an imstructive although . -
é. . But the dynamic complexities of urban 1life will be most effec=
ached'by a complex intermixture of methods, designed, so far as
ross~check one another, to more accurately define areas of igno-,
eal as realistically as possible with normative issues, "

yiiﬁtéathe viability of cities is thus problem-focused and mal-
Academic urban studies programs have to-date had little

pact.’] '

quir

Their products have largely been descriptions of .selectivé .
henomena, and they.have seldom effectively related normative values to
;!pehavioral, or ecological realities. The current fashion of "advocacy’
s tended to-rationalize these weaknesses and to delay the devéelap-
e-objective, realistic approaches to urban problems. More compres. -
tious. and controlled approaches to urban behavior are required 1f .
dition of urban systems is to be better understood and poessibly, - .

lidated criteria, improved,

ffo féﬁﬁéﬁahge-thé}ghatsctéf of an urban system and to improve the quality
‘urban life must necessarily be experimental., There is really no other way.
hat can be easily esdayed, Planned change is certainly feasible within limits,

recognition of the limits is essential to the safety and success, of .the plan

Considered and directed control, within the limits of the fe¢asible, appear :
necessary to shape the future of any urban system. The history of the rise and. - |
‘decline of cities“illustrates the difficulty of their becoming self-directive
u any ‘but very exceptional circumstances, Sir Geoffrey Vickers identifies. - -

he difficulty when he writes that: ; - R

A system made up of suh-systems capable of representing to
themselves (whether rightly or wrongly) their own position
1n a system, ‘their own power to change it, and their own
norms of what it should be will surely behave differently

" “from one not'so composed. It will, I think become logically Do
impossible for it to predict its own behavior or its ewn ' S T

future state.
. 5 I 4 B
. To teat the validity of the obgervation one need only attempt to show how he -
" could predict with rough accuracy the state of the cities of Chicago, New York
*.or Loa Angeles in the year 2000. What odds would a knowledgeable gambler give
that the halance and the behavior of the ethnic, economic, technological -~
" and-political subsystems of these cities can be” predicted through the next two' ,
decades? To some extent their behaviors could be projected from past perfor- ,
" mance; but would the extrapolatlons be trustworthy? Experience suggests caution. '
. 'The possibility of quantum leaps of hierarchical restructuring.of relationships -
- must be conaidered, even though it can not with assurancerbe predicted,®

‘General systems thinking offers the most promising approach to experiments with
. cities, This 1s because it provides the best available means for linking ana-
.- ».1ysis to synthesis In a multi-disciplinary problém solving context, The basiec .- =
: " disecipline in an experimental study of urban systems would be.eealqg?;ibraadly,'
- definéd., This is because, with all its shortcomings, ecology comprises the most
~_ i reliable body of present knowledge concerning the behavior of living aystems.
Yet it is insufficient as a basis for understanding human systems because of its
“1imited applicability to cultural phenomena. !

ey

; P N ‘ . . ) N . .
Tngome mplications of Systems Thinking", A Presidential Address given at the

oo Annual General Meeting of the Society for General Systems Research in .February, .

C918); 13N o - ' '

ETha hierarchial restructuring concept has been developed by John R, Platt,
-and ‘is also suggested by.a hypothesis called "castrastrophe theory". See E.C, -
Zeeman, Scientific American 234, (April 1976), 65-83. : i

\/‘

\\/.
- iy \\f,\ ¢
- ™~
' t \'\"av
- \\
. “\& ;
,\\ ,
\1;\;1' 8
I
109
- |




ERIC

Aruitoxt provided by Eic:

atly in solving technical problems of urban. .°
urban 1life were propitious, consistent and. ..’
itious for the logle of the systems -approach,” -
- values, and controllable in relation to the
‘Unfortunately the systems approach has seldom
vercome ‘the difficulties of cultural contradiction

1ons for: consenslis-building.  Professor.Jay Forrester's'

fer one exanmple of the way in which gystems methods can - -
g;fYith?Eitiéé.ﬁi;h@gtsintéffefeﬁéé with people and property.’
the' failure of many of our, urban policies, but.they also - -
-among  persons who ‘dislike Forrester's interpretation of lils - .

help g
(45

1CLty" 1s another systems approach to ufbaﬂismilp Based largely
ity of Minnesota, but with industrial collaborators, an effort has.
pply systems thinking to the»build;ng of an actual city. - .

:

one t§=ta35ﬁild a city today using the available scientific and technical
knowledge,iwhat would it be? Unfortunately such a city has not yet been built,
although a-site wag selécted in northwest Minnesota. A major investment of public
unds in this experiment might help us obtain some practical answers about the
deaign of. contemporary urban systems,  But an experimental city must ultimately .
onfront the people problem, We can experiment with computerized models and
onduct ‘limited .experiments with real urban systems but our oppertunities for
dealing experimentally with people are severely limited.

'The Interacticable Problem of Culture
1 accept the possibility, but with little confidence, that human beings.can deal "~
objectively with cultural phenomena. I am.less confident that they will. The costs
of objectivity, assuming that it is attainable, may be greater than human society =~
an . support. These costs are not fully predictable, but they include psychological, -
ethical, economic, and political concessions that individual scholars might be
willing to make, but that human institutions and collectivities (e.g. consumers,
property-owners, production workers) ordinarily could neither make ngr, beyond .
1imits, tolerate. ' . o ,

r

48 today widely assumed that cultural differences are or can be nade infinitely

compatible,- Particularly in the United-States, efforts to break down ethnic, ' .
aeigl;,egénﬁmig, and sexual exclusiveness have been carried beyond historical . -7
precedent and have been institutionalized in public law, administrative policy, '
and; even commercial advertising. Inter-group segregation, whether voluntary or .
nvoluntary, is widely reviewed as socially undesirable and unhealthful. Yet s
paradoxically, a group consciousness and solidarity is simultaneously emphasized -
with seeming disregard for the friction which these countervailing tendencies
uce into the urban system. '~ o o : ST
wamics, Cambridge, Massachusetts, (1969). For'a eritical .
“and weakneases of Forrester's approach see K, Preaton
"System. Dynamics Approach -to Urban Planning," Journal of the 'Urban.
evelopment Division, Proceedings of the Anericam Society. of, Civil -
..100 (March 1974), 43-56.. -The authors' conclude:- "As' an-accurate
rban system, the UDM is itself a failure. But the UDM.and the . ...
has -engendered have suggested the direction'in which improved models’
me und',“To travel in-this direction, we believe will require an ‘interdisci-
plinary .ef among ‘experts from 4 wide variety of acadenic fields, It will e~ '
Yuire -the mediating offices of generalists, trained in diverse ‘disciplinesy’ It
'will requireiseeking the cooperation of ‘public officials and community represent

= i

moad

ives,

=

Tﬁei}le‘ssﬁﬁ ;[ti:prlir":'iél“-in' the coéﬁﬂversy’ surrounding the UDM is the need for ‘EQDP@Z‘A%
tion among 'all ‘concerned with social problems. The promise extended is one of. in-
crease dgpgtéﬁdipg“gﬁ'thnse_ptahlems_thraugh the''integration of all our Te=
sources, = .0 - | | s o

O

thelbtan Spilhaus, "The Experimental City," Daedalus XCVI (Fgll 1967), 1129~

1:f1 E

'
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vignn:ed‘ “Oné need not generalize from historical.
rve that for long periods of time and in many parts

‘have functioned with relaﬁively little intergroup
gregation in the great cities of the Middle, Eaat;3f:v
1 Ehe tise of- natiunalism.I; Dem@tracy as prsca

ﬁndetrfhe guthn:ity of dyﬂastiea that exacted little '*
yond ‘payment of taxes and. agcceptance of the ‘dominant -
The eﬁhnie aub-systéma af these dynaatig :izies nften

hnic‘:itiés in America suggest an analogy. Like aM
1ate Richsrd J. Daley. Hayﬁr ﬂf Ghieaga. medi,

pali:iﬁal machines that ggv&rned American cities faf seve
idgﬂ with the beginning of the sneial and physieal disintegt;tia

Eeﬁuenee ﬂf changes in techgglagy nade pasgible by eﬂarmaus 1npu
‘fin the fﬂrms of’ electriaity /and petrnleum which permittedu:he

“Utﬁanizstian hag Ee:nme a world-vide phenomendn and urban pr@blems hgve been
nent on - the agendas of interpational organizations and. conferences, -But -
pfits have ‘not been impressive; to date, The most ambitious’ efquc hﬂs been '
: niEed Naticns Conference on Human SEEElemEntE (Habitat). ‘

=

ik the” 1972 Uniﬁéd Natiuns Canfergnge on the Human Engitaﬂment the 1975

labitat Conference produced little tangible result, The reasons are ,

veral,. but high among them may be that the Enviranmental conference was pri- -

. marily.concerned with man's relationship fo naturé- ‘and thus could fely £o some
extenc upon a verifiable information base in the natural sciences, whereas

Habitat dealt primarily with people-to-people relationships in which verified

data HEfE weak but idealngical and caltural biases were str@ﬁg.

- .

;Thus, while experts confer the cities deeling‘ The propect ‘of urban revitalia L
- fation is mot bright. Symbolic gestures and pseudo-renewal are eggentially cos- . 7
Egtiq and, temporizing, The holding power of Peachtree and Renaissance centers
'{s uncertain. What does seem certain is that the great urban’ aystems ,are -
_-becoming’ inereaqingly hypertta 1ie, unstable, vulnerable to disruption, and
-_metastgsi;ing ‘throughout the national economy. The soclo-ecological collapse of
Lo One of ‘more great centers such as New York or Chicago gnuld can:eivably carry: a
o 1argeﬁpsrt af~;ha raat of the countty inta ruin.

llcaz-'alzcin Coon, Caravan: . The Story of the Middle Bast, New York, 1951, .

. lzct Evans & Navak.a'wgynf Daley is being missed in Chi:sga.“ Field Hewspaper
~Syﬂdicaté (24 Hatgh 1978) .

*“Report of Habi ‘United Natiéns Conference on Human Settléments Vaﬂ;@uv&t}
31 Hay - ll Juna )76 (A/CONF 70/15); "The Role of the United Nations and the ,
¢ies “in Human Séttlementa,“ Human Settlements: Vol. VI.(No., X,
Special Habitac:

§sue, May: 1976) and Vol. VII (Nos. 1 & 2, January/April 1977) 4

' "Habitat,". UNESCH Courier 20th year (whole issue, Jume 11976). Also see Mohammad
S W Qadeer, "The - Futility of Harld CﬂnférEﬁEES," Iﬁtégﬂa:innaliDevela;ment:Review o
Tt 19 (Na. 1, 1977). 13=15., : . ce
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times and ‘places without apparent design or plan. But it seems improbable that
they ‘would have emerged uhglly unwanted or unvalued. In this world there are more
'ang anpwers ‘than right ‘answers to any problem. A will to survive and a sense of
latent danger wnuld appear to have been attributes necessary for urban gammuﬁiﬁies
to” persis: Ehraugﬁ the vicissitudes of time, But the circumstdnces of historic
' man may ‘have'kept him in closer touch with ecological realities than his present-
day successors. The Roman citizen or medieval burgher probably understood the
. workings of his life support systems and their vulnerabilities better than do
the air-conditioned masses of the modern electronic age. Thus the’eilture of
contenporary man mgy disarm hinm against the greatest threat to his survival
which i3s’ his vulﬁérability to unforeseen ertors of his own making.‘

. The Teghnnlagical Basis af s!*;ems Chanwe ) | o
feehnnlngy dynamically links physical and cultural systems. Reciprocal inter-
actions among these systems, their subsets, and the natural environment, .1f
manageable, can only be safely managed through a holistic overview. This over-
view or perspective should not be confused with comprehensive social or environ-

mental plamning or management. It 1s much less, although possibly more extensive

in. its scope than most so-called comprehensive planning that occurs today. The
\need for holistic overview rests upoh the assumption that we can see mere than
we can act uponm, but through scanning and surveying the field of action the more
- promising routes to our objectives may be discerned and the more probable hazards
identified, The Urban Observatory program initiated in 1969 by the Department of
Housing and Urban Development and the National League of Cities has been an .
attempt to provide timely and relevant data on urban trends and conditions.14 1t
haz brought universities and public offieials into cooperative institutionalized .
‘gtudy of urban problems, The number of cities involved is small but the experi-
ment may point the way to a wider use of investiga;ive techniques in manitaring

" the :anéitian of cities, -, . . '

Thruughnut historic time human sﬂQiEEy has, in effect, Expé?imen;ed with techno-
logy but without the bepefit of forecasts, monitors or controls. . Techmological
ingenuity aided by science has vastly and swiftly extended the scope of human

. action without significantly increasing those aspects of culture by means of
‘which this action could Be contained and controelled for the lasting benefit of
mankind. Only now are means being sought to foresee the ramifications of appliéd
technalqu and to forestall unwanted consequences,. Two familiar examples are .
environmental Aimpact analysis and technology assessment. Yet timely and appro-
priate'action does not necessarily follow foresight, The appfeciative and evalua=-
tive aspect of culture will inevitably influetice the uses man makes of knowledge.

Without a degree gf value consensus and econecern auffigient to Enable 4 critical
mass of population to agree’ upon the general direction of its preferred future,
the technology of our times assumes more and more the character of a "free )
. forece," with the ominous implications described by Jacque Ellul and ‘conjectured
.+ in gelence ‘fiction,15

v B
i

Technology dnes not ‘yet direct itself and its mgnipulatng is still human. Fatal.
misuse of technology would be self-destruction, and eventuality of increasing
probability as the growing power of technology continues to exceed social wisdom
and falls to address the grgwiﬁg Vulnerahility of human society.
- . ¥

lﬁlawfence A. Williams, "The Urhan Observatory Prngram, A.HUD=Funded- -City- -
Universitg Experiment that Works," Nation's Cities 12 (December 1974), ZS—QD

lsThEVTEChﬂalﬂ ieal Society,

Translated by J, Wilkinson, New York ’(19@4)-*

The qualitiea af a gnad :i:y that I have enumerated may have emerged in pattigularb
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Experimants with nuclear energy, exotic ghemicals, and re:nmbinaﬂt DNA, entailing
~er’ imagined. are now subjéct to controls to minimize the 11kelihaad of °
o équeﬂces. Yet sacieE& proceeds with gross saciaaecalagical .experi-
inimal consideration of risk. Techniques of automation communica-.
portation, housing, education and medical :are have been‘int#oduced,
and” p;amated with: no-real knowledge of where they might lead and how .
t ... - Qar urban systems, and indeed whole socleties; have become
boratorie. for e perimentation without testing, safeguards, monitors or controls.
(] nd  th its.of selence -and technology to our urban systems we must ex—.
“periment for:we .have no way of arriving at a jori judgment that can be e relied’
edist how innﬂvatians will patfg:m in the real world, * What our safety
1:require is aystemazie control over-this experimentatian‘ gnd to ) =
at=wil', iﬂ tukn,” require changas in our attitudes, laws and institutions »
" not yet shown our capacity to make. Is this. the Toynbeesque gheli _—
‘to wh ﬁ our, eivili;atian must respond in ordér to survive?

ot withau: guidanze toward what we need ta learn and 'how we: migh; ex=

in advancing our ability to ereate and maintain viahle cities:  Under '

the National Science Foundation,The Institute of Ecology undertopk .

‘exegnsi e;§tudy of urban ecosystems and reported a large number of - recommenda—..

-for research and actdon, 16 The Report attempts "to highlight and clafify

. rin:i’les ‘underlying thé urban system function" and represents a ;amprehen—
! iscipliﬁafy approach to urbsn studies. ‘ B

i

-Wheth?f‘the Ufban Ecosystems study givés us a feasible biueprin: Ear ‘dction - is,
: ) Thgﬁgncial and behavioral aspects of the Repott evidence th

tions and perceptiongs that I see as frustrating-and realistig strategy
o} yrban disorders and conflicts, The Report does not ‘deal realisti- '
llg with tgé intractible. problems of culture and: perceived selfaintere £ty
‘Nevertheléss there is much .that it recommends that might 1ead indiregtly ta o
mﬁre pfsgtigal viaw of these problems, . PR S

U:hanism thérefare is a continuing experiment ia which ﬁhere is some hapefthat‘
knowledge may be advanced to serve wisdom in action. But the ‘road tnward this
'goal 1s neither direct nor clearly maArked; and 1f we. undérstood haw to ﬁréata o
‘eitles that we would agree were truly good, we would have found, many Gf tha
answers to -the ills that have afflicted human Séciétiég. e

i
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ENVIRONMENTAL CONTROL IN CITY GOVERNMENT
| H. Wallace Pnstanl

The City of Chicago has long been an advocate of environmental control ac the
local level: Its bistory of .legislation attests to this fact. As far back as
1881, the City Counc4l adopted one of the firpt antl-smoke ordinances in the
nation containing fines for violations and as early as 1907 a Department of
Smoke Abategent wag eatablished, , -
By 1962 open buraing had been banped in the city and an historical record of the
levels of sulfur ddoxide and suspended particulates dates back to 1964. Vast' im-
‘provements can be noted by examining thege data. To furthor refine monitoring
. the city pioneered one of the first telemecry monitoring systems in the nacion,
setting up an elght-station network which reported pollution data continuously.

To preserve the quality of Lake Michigan as a source of drinking water to keep
its aquatic life intact and to provide a continued recreational spa for svinm- \
mers, the city, £n 1967, passed an ordinance requiring retention tanks on recrea-
tional vessels with heads and galleys. ' It further required that diversion valves

' be sealed and thst wastes be disposed of only at pump-out facilities located’

_in harbora,

By 1970, environmental concerns had peaked and the city established a Deggﬂment

of Environmental Control to abate and regulate not only air pollution, but moise
pollution, dndusegrial waste water discharges, sanitary landfill operations and S
Bsolid vaste disposal. ; co .

At this time the burning of high sulfur coal and oil was limited to one percent
outmoded incinerators outlawed, and leaf burning banned, The effects of these
restrictions- brought about a rapid improvement in alr quality especially for ... .. .o .
sulfur dioxide apd more gradually for suspended particulates. Since the emact—.
 ‘ment of these ordipances in 1970, levels of sulfur dioxlde dropped 63 percent ‘. .

- now meeting both primary and secondary federal air -quality standards. .Suspended
particulate levela also fell off steadily and now close to 60 percent of the . .
city meets the federal standard for this pollutant whereas, in 1970 no area of -
the city was in compliance, The effects of these regulations are still evi- . .

. denced.in improved air’quality. ) LT ‘

A joint report released by Argonne National Laboratory and the University of . .
Chicago in 1974 credited the low sulfur ban with an annual savings of $23 willion.
in personal and household cleaning costs and wmedical bills, -

In other sreas Chicago was a leader. In 1971 phosphates in detergents wkre limit
ed and ultimately banned. "After a lengthy court battle with Proctof. & Gamble and
_ FMC Cotporation, (hicago's ordinance was upheld. - The phosphate ban has
proved successful. Novhere is this more evident than-at the Mecropolitan Sanitary
District's west~gouthwest plant where since 1971 there has been an average 86 per-
cent declite in the treited effluent, .The effluent copcéntration ig vwell below

. the Illinois stapdard of one milligram per liter for the Lake Michigan basin
‘and the Fox River basin, Taxpayers have also benefited because costly trewtmen
plant -construction was not necessary as phosphates were removed At the source,

+-In noise control the city has led the nation. Its 1971 ordinance," an outgrowt
of earlier legislacion, established decibel limits on major urban noise source
particularly on‘wotor vehicles, the dominant moise source. Vehicles. axe now re
- -quired to meet different noise levels at speeds under and over 35 ‘niles per: ho
. Traffic is goriitored by a roise team using noise meters and p_aliigg*gsi%ér
apprehend violdtors. v e S i o

1 .- : , ) S
H. Wallace Poston, Commissioner, Department of Envirommental Céntrolj 320 N
Elairk_ Street, Room 402,.Chicdgo, Illinods . 60610. - - o S
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In 1971 there were 248 public schools in the clcy which were major local sources
' of poilution from coal birning., = The Board of Education estimated ac chat time
that unleas funds were avallable to convert to gas the project would take 20
years, Within the same year, T1linois House B11ll 2466 was passed approving
8250 million for a’achool rehabilitation and modernization program. Equipment
had to be 20 years old to qualify. Eighty-one percent of 'the boiler heating’
plants in the schools were 34 to 37 years old. Seventy-one percent . were still
‘being hand fired. ’ g
By the end of 1976 all of the schools had converted to gas, eliminating nearly -
5,000 tons of fly ash and other pollutants assoclated with coal burpning. A
compliance timetable escablished by the department's Appeal Board kept tab of
the progress made by the schools. ’ b

.. In other procedures to eliminate pollution the department began in-late 1976 :
. to inspect service stations and other facilities that store and dispense petro-
j'leum _products. The potential vapor loss when gasoline is transferred from the
tank truck to the service station storage tank had been estimated by department

engineers at some 6,500 tons of hydrocarbons per year. Some 3,000 facilities
are” inspected yearly. ‘

Tn conservation matters, several industries in Chicago have installed pollution
control recovery systems which have served a dual purpose; reducing emissions

to the atmosphere and at the same time recycling wastes into reusable by=products.
Generally these systems have paid for themselves and at the same time conserved fual
used in the process, x ' o - . :

The city's own supplemental fuel project picks metals out of refuse and shreds
combus tible by-products which are used by Comnonweal th Edison to generate
electricity.

..In general it has been the policy of the city to take preventative measures,
to conserve energy, and to encourage industry to make capital investments for
, . Processes which elimipate pollution and recapture by-products. .

T
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THE ROLE OF URBAN ENVIRONMENTALIST — A MODEL

Daniel Swaftgmsnl
-KE

INTRODUCTION - B , S '
; é/,

. In this pgper, I wish to present a mﬂdel (aee Figure 1) which repregents ‘the ur-
 ban environmental system. I will discuss some of the components of this system

(substantive environmental problems and sociopolitical processes), their interae=

tions and the context in which they occur. My theals 1s that to understand the

role of the environmental public interest advocate, we must understand the arena

in which he or she operates. ; v

BACKGROUND

The role of the public interest advocate in the emergence of this country's en-
vironmental consciousness has been long and bright. It was the patient work of
the-turn-of-the~century naturalists and conservationists which laid ‘the foinda-
tion for all of today's environmental protection laws. Throughout the first
sixty years of this century these groupe studied and enjoyed our natiral anviron=
ment. As our industrial soclety grev and as our unplanned use of the earth's
natural resources increased exponentially, they were the first to sense a danger.
This feeling mounted into the sense of extreme urgency which gave rise to the

. massive environmental public 1nter35t novenent of cha late sixties and early

seventies.

"On Eatth Day in 1970, the enviropmental movement becime an American institution.

_* ' The National Environmental Policy Act had made the environment a subject for ex- -
anipation in all major federal decisions. By Executive Order, the Environmental
Protectlon Agency was given life. The passage of the Federal Clean Air Amend-
ments in 1970 and’ the Federal Wacer Quality Control Act in 1972 gave this new. Y
Agency a clear mandate ard the strength to carry it out. Built into this guvgrﬂﬁ L
ment actian was citizen access and review,. i .

i

Increasingly, more nf the decisive action taken by public intereat groups was
executed by professional environmental advocates, occupying jobs in a fleld that
did not even exist a decade earlier, while the concerned private citizen: played
a paramount role in providing grassroots muscle, to affeet gﬁvernment decisions, -
the exceedingly complex laws and regulatians were more easily the tools of the. 7
full—time prafesginnal = , . " AR

3 [N

And thege prgfesgianal environmentalisats have recognized aignifigan: gsina under
- these new acts. However, this young profession which was once almost a religion
has become a political, bureauctatie ingtitution. The highly motivated and con—
cerned private crusadér has been supplemented and, unfortunately, to some extent _
replaced by the trained and skilled professional, often a specislist in one stegaf fae
environmentdl pfatectigﬂ. While the current need for the concerned individual '
must not be underestimated, we should acknowledge the crea;ign of this new occu-
pation snd its role in’ America 8 piufalisti; system, T . -

Now that those of us who make thelr liviﬂg as envitﬂnmentgl advocates have become .
part of "the system," it behooves us to examine who we are and what roles ve plsy. :
" We can best do that by understanding the system 4in which we work and the plaee e
s that systen, oceuples in U.S. society. :

CﬂHPGHENTS OF IHE MODEL

’is an actempt Eu specify the EDmpDﬁEﬂts of the system and "to rapresenﬁ their i
teractions with each other and with other elements of urban life. Throughout;.th:
"discussion 1 will try to use examples drawn from Chicago's exparien:eg, alehaug
I believe the model could be generalized to any urban enviranmenﬁ. el

' 1Daﬁiel Swartzman, J.D., M.B.H,,’ Uﬁivarsity of Illinuia Sehngl of Puhlic
: Health, Chicega.:;llinais. ' . . Lo e L
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A, Envirénman:al Prablems

The most wellﬂdefintdéampgnentsﬂf this system are EﬁVifDnmEﬂEal problems. These
are the substantive {ssues which make the newspapers and are the major toplcs of
courses in environmental protection. They are most well understood because they
are the most tangible, moat thoroughly studied elements. They are the prublems
which impaet our daily lives and make living in a city the negative cxperience

it sometimes is.

For this presentation, I have identified eleven such problems which face Chlcaga.
This list 1s meant to be illustrative, not exhaustive: 1) transportation,

2) energy use and conservation,'3) air pollution, 4) hazardous materials and
solid waste, 5) noisz, 6) sewer and floed control, 7) parks and open space,

8) water’pollution, ) coastal zone maﬁagement. ID) drinking water supply and
cnﬂtaminatian, and 1l) lead pollition.

1) Transportation - Chicago's streets and highways are :1egged-
Chicago's cosmuter railroads are going broke; Chicago's mass
" transit system iseighty years old. The creation of expregs~
; way and commuter. train corridors have channeled the middle class
and mych commerce out of the city, eroding the eity's tax base
and making government's job tougher by lowering available Eunda.

2) Energy use and conservation - The heavy reliance on the
automobile creates an energy use problem. Efforts at \
conservation have been minimal. .The eity relies on an

: + .energy system that either creates ailr pollution and
gcarred land (coal-fired boilers), or gobbles up scarce
and costly resources (6il), or creates an environmental
management ﬂightmaté (nuclear).

{r pollution - "Air nallutien frem automobiles is exacerbated

3) x
o by gﬁntaminagian nf lagtfical gnefgy prnduztinn and by the

4) Hazardous matgrials and solid waste -~ Thesé ptocesses, and .
the dnereasingly important production of nuclear wastes, create
a ‘significant environmental risk. from the transportation and ’ . ,
disposal of hazardous materials, much of which is transported .
over heavily travéled thoroughfares in or near highly S ]
populated areas. Much of the industrial waste is disposed T
of without benefit of government sanction. This 1is compounded
by difficulty in developing adequate methods for dispesal aE
solid wasteg. _ .

5) Hﬂ;ﬂg,@ The central business distriet produces noise at levels

"~ above those considered safe in industry. Residents near 0'Hare
International Airport knovw very well the problems of noige
pollution. The problem may become more acute should supersonic
tf&ﬁspﬂftS»bE giVEﬁ access to O'Hare as has been suggested.

6). Sewer,andrflaad control - The Metropolitan Sanitary pistrict
" “has spent hundreds of millians of dollars on the first few
steps of a massive sewage and flood-control program known
ad’ the Tunnel and Reservoir Project, often referred to as the
Deéep Tunnel.' The project has been opposed by some environ-
mentalists'who consider it to be too disruptive and overly
: ~ centralized. 'Others have supported it for its promised

ability ‘to forestall pellution of Lake Michigan from stormwater
run-off. - All agree the multi-billion dollar project:is == =~ . .
expensive. Funding for the program is now highly in doubt, ..
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Parks _and open space - Chicago, City in a Garden, is proud
of its parks and forest preserve system. However, improve-
tient is possible and attempts to "develop” much of the city's
open space are made regularly. :

7)

8) Water pollution - The Lake is in the midat of a strong come-

' back, thanks to pollution concrols and the vigilance of
environmentalists and government. But the job is far from ¢
complete, and even i{f possible, the city's rivers are
decades away from being fishable or swimmable.

9) Coastal zone managment - The city also prides itself on the
management of its lakefront, but no regulatery protection
currently exists to prevent a change in the city fathers'
treatment of the coastal zone, nor is there a coherent, coordi-
nated stracegy for improving our use of this resource.

10) Drinking water ~ The supply of drinking water for Chicago's

suburbs is threatened by a lowering water table. Talk of

diverting more Lake Michigan water to overcome this problem

raises fears of environmentalists and of our neighbors with -

whom we share the lake. , Although there is nv evidence of .

contamination of the area's water 'supply, some fear that §

asbestos levels are already dangerously high, and continued L
reliance on nitrogen~based artificial fertilizers increases ’ :

the risks of nitrate and nitrite pollution. Radiat v

problems may also exist. - L ) : R

11). Lead pollution ~ Lead pollution threatens-the city's children,
o particularly those of the inner-city minority‘population who
1ive in close proximity to the sources of this problem, the
, . automobile and industrial processes. -~ '
* It is important to mote how difficult it is to talk'shout one problem without
- overlapping others. These issues are interrelated ko a high degree and in . a
.. complex fashion.. Transportation, the automobile, the use of watar resourcesg,
energy production and use are all intertwined in the urban environmental mix:
. To-the extent that the graphic depiction of the model 1s unable to showthis,
1. ‘it ia inadequate. : . :

°
'

‘B. Sociopolitical Processes

The second component of this model is a group of saciapplitical processes. ' These .
- 'processes or forces are not easily defined, nor 1s it obvious when any specdfin
process is acting upon any particular situation undex examination. ' Even when &
process 1is observed as affecting the situation, it s often difficult  to defiin
he: 8cope or magnitude of its impact. : ' RN

rtheless, these interactions between people, idess, interests and inst{
playia crucial role in urban environmental’' management. To. {1llustrate ' th
ix of the most important forces are presented: in the schematic model,
te:” 1) Decision-making,  2) -Politics, -3) Planning, 4) ‘Competit
$) Transformation, and 6) Educacion. - RS B

ing ~ The decision-making process iu evident
the urban environmental managemant system.
decisions on whether ta live in‘an
r ve within.the area, how much th
ive .to be uded, what environmental causes ehou :
nd-a hogt of other issues. - Corpurations mal

o ¥

n




siting decislons and decisions on how (ar.ﬂhether) to

meet environmental regulations. The formation of pubiic’
opinion is a complex decision-making process. Government
must make decisions in the courts, in the executive agencies
and in the legislature. All of these decisions will affect
perceptions of the substantive problem, the weight given to
the need to act, the choice of the method of Eglving the

prablem and the success of the solution.

2) Politics - A pervaﬂive foree in urban environmental manage-
ment is politiecs.  The organized politics of Chiecago's Regular
Democratic Organization, the Independent Voters of Illinois,
the Iﬁdepandent Precinct Organization and the Republlcan Party
will often dictate which problems will be addressed and how.
" Politics at the neighborhood level, through community organiza-
. ' -tions (1ike The Woodlawn Organization and the Christian Action.
v . Ministry), and through political organizing groups (like Citizens
'  for a Better Environment, the Illinois Environmental Couneil,
"and the Illinois Public Action Council) will determine which
ptablems have active support, and how effective these gnnstituenciea
will be. .

]

%

©¢ 3) Planning - Chicago is a city with many planners. Northeastern
" I1linois Planning Commission is the official body, but the
businesas community, Northwestern Unlversity, University of ‘-
Illinois - Circle Campus and Unlversity of Chicago faculties,
and a number of public interest groups like the Metropolitan
Housing and Planning Council are engaged in planning activitied, ,
Their recommendations, and the all-too-infrequent implementation
of their ideus, are a force which acts upon Chicago's environment, :

4) Competition = In wur plufalistié, free entgrprise society,
competition is an ever-present’ force. Competition amorg in-
dustries affects corporate decisions on pollution control; govern~ .
ment agenciles ﬁampete for shares of the éxecutive budget;
and environmental groups compete for 1imited access to medig -and

for public: support.

5) Transformation - Chicago, has been analyzed as a city undergoing Tt .
a process of transfnrmatinn' it has been argued that to fully |
underatand the city's culture, geography and economics, one
‘must understand this process. Population size and demographics
ebb and flow. Traasportation patterns .evolve and residents
. shift. The affluent areas decay and the blighted areas are
s " reborn. The transformation of the city can be identified in
e © retrospect and even predicted to some degree.’ As the city L
. changes, forces are exerted upon the urban environment and . ‘
its management whi:h are sometimes subtle, sometimes grotesque.

6) Educatian = Public schools instill political values and the,
.soclal value of competition and palizi:s, Higher education . :
trains the planners. Community education affects. public
.opinion and other decision-making processes. As city-dwellers
learn, Improve, and become more environmentally aware, they are
.better able to inte:act wi;h their zity and pgr;ieipate in its
transfarma%inn. , , . fo %;A.

N w

flAgain, it is readily. apparent that the schematie representatian Qf :he madel doas
_mot da justi:é ‘te the camplex intera:tiun nf these farees. They p;ay upo ‘each

) earlier.
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C. Contexts .
Finally, to analyze adequately the urban environment system, one has to under-
stand the contexts in which we find the substantive issues and the soclopolitical
processes.. For illustrative purposes, three contexts have been selacted for
consideration: 1) Competing needs and scarcity of resources, 2) Popular belief
Btructure, and 3) Other systems. - - :
1) Competing needs and secarcity of resources = The urban

' , environment must be viewed in the context of urban life.

One characteristic of urban life is the interplay between

competing needs and a scarcity of resources. The environ~ : /

mental management system is affected by both of these and

can sometimes get caught in the middle. Urban needs in-.

clude & strong economic base, jobs for the clty's citizens,

sufficient and adequate housing, recreational opportunities,

and many others, The people and their leaders try to acco- : B

modate these needs in the face of limited capital, overused land

area and other scarce resources.

2): Popular belief structure - To understand how the processes
! : In the urban system act upon environmental problems, the
popular belief structure of the city must be recognized.
Familiarity with the religious beliefs of the-citizenry,
the cultural life of the city and the social attitudes of
the inhabitants is crueial to this understanding. An
. .otherwise inexplicable problem could become clear 1f viewed
: “*"'in the context of racial’ attitudes, or prevailing religiaug
pege T 5 or ethnie doctrine.

3) Other systems- It is'alse important to keep in mind that

" ‘other urban systems are operating within the same time and
_space as environmental protectien. These might include
. the eriminal justice system, the delivery of health care,

promotion of commerce and industry, and many others. . .
All of these contexts form the fabric of the urban setting in which gur environ-

mental management system operates. They provide a backdrop of many interlocking -
and coexistent attributes. The accompanying figure simplistically represents
them as outside the system which does not truly represent the intimate inter-
relationships. that actually_exist. o ‘

DISCUSSION

What then is the import of this model in understanding the role of the public
interest environmental advocate? _Succesa in publie interest advacacy can be
enhanced by analyzing specific problems, tasks or projects in light of thedr
. place within this system, Of course, emvironmentalists will never he able to
ddentify all of the pertinent components of the system or. their inzeractions.
But to the extent that this can be done, the advocate increases his or her )
“-ability te effect change. C- : : ’

&
1

.This change will result from manipulation of the system. For instance, by undar;"j
standing the interrelationship between air pollution, energy use and tramsporta-.
tion, environmentalists can direct their energy to reduce -air pollution by break-
"ing this linkage or by promoting less polluting trausportation”and ebergy usage.
By identifying the fact that politics and competition aggravate auy- &ir pellution
problem while education is telatively ineffectively used, environmentslists’
can direct their efforts to create a political counterbalance, building ‘dnto

_ regulations competitive incentives and increasing public educatiom,. = . :

"

_ The obviousness.of such an approach shows that common sense leads the advocat

 to some implicit underastanding of these interactions. But as the relationship
- grow in complexity, common sense becomes inadequate and a more risogauiﬁanglﬁs
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tia.wgrrgnted! Ajgaad example af a highly complex issue not ylelding to a cursory

analysis isphotochemical oxidant pollution. It is both an automobile-and an
industry-generated problem. We know only a little about its formation, but
solution of the problem is tangled in a confounding web of politics, personal,
corporate and governmental decision-making, the traneformation- of Chicago, and

.a lack of good education. It has been argued that auto controls cost too much,

cause unemployment and result in less energy efficiency. - The advocate runa di=-
rectly into the competing needs of the citizens and also has to handle this
interaction with anaother substantive problem, Solving this puzzle can not rely
on common sense, and environmentalists who push for a particular resolution

' without a thorough analysis do themselves and the public a disservice. -As the

role of the public interest environmentalist becomes more institutionalized, it
becomes more important for the advecate to understapd the spots on the cards and
the rules of the game. An analysis of urban environmental protection gonsistent
with the model presented will allow the environmentalist to describe, understand,
predict and control the system.

_ R : _ _
‘Describing the system involves identifying the relevant components and contexts.

Understanding will come from delineating the interactioms in scope’ and in mag-
nitude. This will also help develop possible remeédial programs. The advocate
can then make a sophisticated prediction as to the efficacy of alternative,
proposed actions. Finally, the urban environmentalist will be in a position to
control the management and protection of the city's environment by changing

_the interactions, breaking linkages, encouraging h~lpful processes, by making

the system work for, not against, the pug}ic interest.
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URBAN ENVIRONMENTALISM: SHIFTING GOALS AND MEANS

Allan Schnaiberg
These remarks are perhaps most appropriately delivered on May lst -- May Day =~
s duy set aside for recognition of the role of labor as a core element of
‘socialist society. While this might have been an incidental observation during '
B Earth Day some eight years ago, it'is an important element of the movement ’
' *hat will be producing Sun Day later this month, ' ‘

Put most bluntly, the "environmental movement" has changed since the 1960's; -

* 4¢ has not lost its concern for the ecological structure in which the soclety
18 fwobedded, but it has, rather, gained some new concerns for the nature of the
‘society. itself. These new concerns, and the problems and challenges they offer .
ua, are nowhere more evident than in the urban sector of American soclety, fox
rassons that will be detailed shortly. ‘ '

The wajor shift from Earth Day and the 1960's social movement around gnviéangental
iasues is a concern for social welfare, as well as for that diffuse concepti of
"environmental protection."” While the 1960's might well be characterized ss & N
period in which the movement focussed on the costs of environmental degradatdon, '
the 1970's have seen a renewed concern for the costs of environmental reforms or
protection, Most uncomfortably, this also implies a concern for the benefits

‘of environmental degradation for .industrial society, and the potential loss of

many of these benefits through programs of environmental control. However, the

more optimistic side of this shift is that it entails a rising concern for the,
actusl and potential victims of unjust and soclally pernicious environmental

reform legislation and enforcement, Among the most advanced groups in the
movement, then, there has been an integration of concerns, a duality of soclo~
economic and ecological welfare. . ; . g

Such an emphasis on, the costs of environmental reform are particularly evident
within the urban stratum of this society, and especially in the older, largex
cities of the northeast and midwest. .Theseagglomerations are -typlecally plagued
with high unemployment, high levels of poverty, gross deterioration of man~made
environments, and severely strained municipal budgets. Typically, this makes
for maximal resistance to any program of environmental protection which entails
.dacreased employment, increased costs of living for consumers, reduction of
housing stock or slowing of its growth, or increased municipal expenditures ox
loswes of tax revenue. As such, this provides maximal reasistance for many en-
vironmental protection programs -- ailr and water pollution abatement, for exaw-
ple =~ and provides nightmares for environmental activists and enforcement
agencies alike, e : .
Yef there 1s another side of this "anti-environmentalism" of the cities. This
complex of social problems of the older cities represepts an opfortunit) as .
_ well as an obstacle. For the social needs of these areas may perhaps be better
* gatisfied by creative applications of "old" technologies -- what has become
‘known as "intermediate téchnology" or "alternative technology" in the post~ =
Schumacher period. As Gurmar Myrdal (in his Asian Drama) noted for the capital-~
. paor but labor-rich underdeveloped countries in the 1960's, what large Amerjcan
‘eitdes need most is a higher-labor and-lower-capital technology. ' Under the pro-
.per sets of incentives and disincentives, moreover, such forms of production :
‘may be far more environmentally benign than is the "high-technology" path. of the
Sunbelt cities of contemporary America. They offer the potential for substan~ °
- tislly lower levels of ‘energy usage per unit of social welfare (whether meagyred .
in jobs or income), as well.as the potential for lower-risk air and water emig- -
_ sions.in the urban area, Note that I stress the.potential of such outcomes, and
‘nok the assurance that these outcomes will occur. - Neither the market nor tha:
‘cuyyent mixture of governmental controls are likelyto,channel investment and
tax dollars along these lines, though we have examples of such policies already, v
_ in vurban roof gardening, mass transit aid, solar heat for tenement structuvef, ...
* ‘and neighborhood conservation subsidies. : s ’ : e

[

Laian Schnaiberg, Department of Sociology, Northwestern University, Evéﬁséun.

‘Illnois 60201,
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' For:such shifts in the nature of structural supports for a dual socioeconomi~
and ecologieal welfare policy to oeccur, a varlety of shifts in the environmental

movement is necessary. Groups will need to incorporate new skills, forge new
sociopolitival alliances, and take systematic acgount of hoth sogial and environ-
mental implications of anvirgqmenzal protection and energy policies. This is

a goal that will not be easily arrived at in the somewhat "elit&st" environmental
movement., The suspieions and hostilities of the urban poor and brganized labor
towards environmentalists, which have become exacerbated during recent years in
the confrontation between 'jobs" and "the envirenment"”, are not groundless,

after all., For in their zeal to "save the environment", the movement has often
forgotien to nyk two fundamental questions: (1) save it fﬁf whom?, and (2) who -

.18 to pay the gosta of such salvation? Indeed, at times it seems that Enviranﬁ,

mentalists full into the class of people who "love humanity in general, but hate
people in psrficular,” at least-industrial workers and the marginal and impo-
verished labor force. Industrialists have seized this opportunity to provide a
mixture.of promises and thréats to entice the support of such groups, and they
have been rather successful. The sooner energy-environmental policy groups
begin to add¥ess these constituencies, the greater the potential for reorganiza-
tion of praduﬁﬁian in the cities along socially progressive and eeologically
saner grounds. @mory Lovins' "soft path' of enmergy use will, however, only .,
transpire aftar a rather ''hard path" of social and political conflict occurs,

if at all. BSwall-scale local capitalists, unskilled and semi-skilled workers,
and, in the Far distant future, organized labor may and must be wobilized

along this herder path. When this becomes an unshakable part of the environmen-
talist=energy Agenda,; we will have begun the soclal tranaformatidon of urban
ptaductian;
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ENVIRONMENTAL STUDIES

‘The Environmental Studies section consists of six essays which

offer conceptions of the '"ideal" undergraduate program in ernvi-

. ronmental. studies, describe existing undergraduate and graduate

programs in the Eield and define the love-hate relationship that
characterizes the’ interconnection of interdiaciplinary inatruc=-

. tjon and interdisciplinary research.

The firat faur”essays by C Davis, R. Fray, A, Satké‘ and
.J+ Schultz reprasent the views articulated by the parsizipants

at a symposium conducted at the 1978 NAEE Conference'at Chicago.
The symposium, moderated by P, Mehne whose remarks introduce
these egsays, attempted to treat a broad range of questions .
concerning appropriate structures and content orlentations for
environmental studies programs. Although similarities thread
their way through the essays, a unanimity of opinion is lacking,

- The following &sgsay by C. Schoenfeld and J. Disinger shifts from
‘what eould or should be to what is the state-of-the-art in en-

vironmental education programs on college and university campuses
across the country. Finally, J, Jondrow and J, Clapp detail the
complex aducational problems involving the coordination of large
interdisclplinary research projects and graduaté instruection, .
The,' explain five types of "mismatches" that often occur as gra-
duat:: studénts attempt to complete degree programs while partici-
pating on large interdisciplinary research prajects funded’ by
outside agen&i&a. .

.




[N

NATION OF UNDERGRADUATE AND GRADUATE AR
'ENVIRONMENTAL. STUDIES PROGRAMS - :
1 ;

" COORDI

e

,5.;‘ : , Paul R. Mehne

the Following four papers were presented as part of a symposium on undergraduite

and graduate environmental studies programs. This symposium investigated atudent

#And prpgram characteristics that may enhance undergraduate and graduate envirim-'

mental etudies education., Participants were asked to present a brief -positioh

atatement that addressed the following questions from the perspectives of thaely

. oW, programs: R , : ' ,

1. What should be the program content and evaluation standards of environ=
mental studies programs?

Z" . 2. What characteristics should graduates of such programs possess? What
T should graduates know and be able“to do?- ) -
L 3. What 1s the most effective undergraduate preparation for graduate

g envirohmental studies programs? ‘ ’ : T

"4. Do undergraduate mejors in environmental studies make sense?

~ 5& What opportunities exist for undergraduate-graduate cooperation?
%. What are the realistic placement opportunities for environmental
- studies graduates? . _ : :

. Discwesion among panelists and audience members emphasized the need for discipli- -
- hary depth and interdisciplinary breadth in undergraduate programs (both for pro- v
_§gs§£ﬁnal function and articulation with graduate programs). o , i

- ~Partieipants agreed that environmental studies programs should train students =

o to he effective problem solvers. Students should be provided with the apportwnity ’
to practice skills: determining what strategles should be employed te dolve '
‘apeciifc environmental problems. Some participants and audience members stresed
. the 4wportance of a disciplinary background from which students could contribute

,'f;pggaible solutions to complex problems addressed by interdisciplinary teams,

i This disciplinary strength, broadly conceived, was also cited as an important

¢ . vehdele through which students could market their professional .skills to potantial
employers.,. ' . ' ’

‘h.

Craly Davis addressed these points quite succinctly: "A firm disciplinary bagk~
ground serves as » 'conceptual tree' upon which new knowledge may be hung, a
srefevence point to which concepts from other disciplines may be related, and 4
base from which more abstract, interdisciplinary ideas may be investigated.!

o lPaul R. Mehne, School of Medicine, East Carolina University. - =
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“TINFERDISCIPLINARY, PROBLEM-FOCUSED ENVIRONMENTAL STUDIES

f 3

i '

P . Craig B, Davis

1

1he purtpose of this paper - 48 to Address the question of substantive programmatic
guidelines for undergraduate environmental studies. Before I can affectively
present my ideas on this subject, however, I would like to further define the
topde and mffﬁr somé general comments on the field of environmental studieg.

Definttiong ~ The title, “anifnnmEntal" is currently being applied freely to
aeveral different types of academic programs. Prominent examples are environ-
mental aclence, environmental engineering, environmental design, envitunmental
education, end environmental studies. As a general rule, the emphasis that a
“partleular program provides is at least somewhat indieated by the second word in

S the title,

8. Envitanmen:al Seience largely is a disciplinary or multil-

- digeiplinary approach to the scientific and technical aspects
of manipulating, modifying, or preserving our natural environ-
ment. Emphasis is generally placed on the physical sziencea,
on the ecologically-oriented biological sciences, on engineer—

i © ing and on statiatical and computer modeling.

B Enviraﬂmental engineering is a title that is usually used to
describe programs emphasizing the use of engineering concepts
and methodologies in the design of structures, equipment, and
gyatems that interface with or,attempt to describe our environ-
went.. Environmental engineering is alac used as a title for
i#anitary engineering programs.

¢, JEnvironmental desia_ generally is used to describe programs .
. emph&siging the use of concepts and methodologies from arch-
e dtecture, landscape architecture, applied art, and certain
. gocial asciences in the design of envirorimentally-sound
. gtructures, furnisting, and living systenms. Occasionally,
however, envirommental design 1s used to describe programs
of broader, less-obvious envirommental import, such as the’
fine arts, dance, music, an&sliterature.

d. ¥avironmental educsticn is a braad?designstian used to deseribe
programs dealing with the dissemination of knowledge about our
environment and our impact upon it. .Environmental education
4a primarily "delivery oriented”. Content is, for the most
part, taken as a "given" and‘emphasis is placed on deveiaping
effective methods and vehicles for presenting. this content

to school students and the general public.

4

2, .Eﬂvirﬂnmenthluptudies 1s an interdisciplinary, largely prob-
1amﬁfgcu33d.apprga:h to studying the ndture and dynamics of )
eour interaction with our natural/soclal environment. Environ-
mental astudies’ is. stromgly content orlented. Emphasis is on’
the quest for knowledge about and understanding of environ-
tental systems and of the interactions between these systems

- and mankind's sncial and cultural systems. .

I ﬂhnuiﬁ mﬁté that overlap between thege approachés does exist and tends to.ob-
seure the distinctions noted here, These distinctions, however, are real and
mugt be recognized whenever the nature of oii¢ or another appfoach is conaldered.
"My furcher comments, therefafe, ‘relate to programs that fall bruadly under the

,é:a!:egm:y of énviranmenﬁal Etudias as described above.
t

1DIA QIaig 8. Davis, canfdinstnr of Environmental Studies, 141 Bessey Hall,-
Iﬂwa Stake University, Ames, Iowa 50011. : =

o
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tual Bas .Aﬂ impartaﬂt iﬂplicébtiaﬂ of my defiﬂitim of environmental .
esis that envirommental’studies 14 fote than a sérdes of insttuctianal
¥ training undergraduage and g:gduate students, It (s also a field
suit,. Fszulty'mﬂﬁbers engaged 1o’ enwirnnmental scudies are, for. -,
keenly dnterested in examining the: body:of knowledge, sifting 1ie,

ei?xsmining it again with'the hope and expectation that their
Y 'tjme light on the interrelationship of .Man, culture, scciety.

f “iIt.is this pursuit of knowledge that is the true taison " -
é etre orithe ILElﬁ of environmental studies. It provides the substantive
base an whigh 1ﬂ3truct1nnal prggrama can be dEVELépEd. - :

_GUIDELIHES FOR EN'VIRGN}EEH'AL STU’DIES INSTRIIG‘I‘IDNA:L PEDC-}RAMS ,

Hhen setting Sui%211ﬂE§ for instructional programs in gnﬂiiaﬂmental acudies; thef”_:u
g t?impaztsnt conglderation is, of course, the mature of the product we fope to .~

ptaduce. ‘What should our stUdénts be vhen they leave our pragrsmg? ﬁhst skills . .

ghanla ﬁhey hﬂve? What insights shguld they have gained? | N

In my Dpiﬂiﬂng aur Pfiﬂeipal goal in our instructinnal programs shnplé he,the ,
production of effective. environmental~problem solvers. The ﬂagniﬁude, cnﬂplexity,
and ‘- immediacy of the environmental problens ‘facing ys today ‘are obvious. ' The . .
pfnblgms are doming at us at a faster rate each year, We despefately need campe— o
1 ;‘prafessiﬂnSLE to expand efforts solve these problems. Our instructional ~
pragrams should; by all means, contai; ‘"awareness".ﬁampanEﬂts designad to 1nersager”
c-the” ‘atudents' appreciation for the beauty and integrity of the ‘environhenti-but, :
‘our principal objective must be.to provide our students with the. insights, “con=
:epts, -and skills necessary for EffecEiVE Eﬂvitaﬂm%ﬂtﬂl préblem aalviﬂg.

Gﬂncent - What Shaulé thé cnﬂtent af our enviranmental atudies pragﬁaﬂ& be?

" =

Y -, Be _Fizst and foremost, EnvirunEEﬂtgl studies p:agfama should be intetdisci~ .
’ plifary. Students nust be exposed to as many perspectives as possibles
Environmental problems ate too complex to.be solved or even understood

- - from single~discipline perspectives. Incomplete perapective leads first
o, - to 4ncomplete understanding of the problems and uktimately to incomplete
solutions to these problems. As we have seen all too often, iﬁe:mpleta
‘answers car be worse than no answers at all. - -

b. The basic diseipliﬂary threads of any.environmental studiea pIogram
should ipclude .the relevant facts and concepts about ecosystenms;
ecomomic systems; political dystems and environmental law; social and -
cultural systems; the production and consunption of energy and materials; . _
pollution of land, 21r, and water; and, when-possible, technological
systems (engineering). More general topics should include concepts .of
tine, information, entropy, general aystems Ehinkiﬂg; aﬂd & consideration
of moral and ethical issues. .

¢. Care musc be taken to provide adequate intezraziﬂn of these disciplinaﬁy
. eoncepts. We must not be satisfied with providing our students with-a” o
nyrdad 4f facts and concepts, We must be willing and able to help them o
tear this information.apdrt, sort it, and put it back together in new s
ways, ' lg 48 through this process of analysis snd integracion: Ehat new -
ideas ana approaches will emerge, : “

d. One uhjagti»e of the integration pfnzesa should be thg developnent and
v - refdnement of a theoretical and philosophical base for environ ntal . .
- 7 atudies. Such a base will facilitate our attempts to understand the very
complex problems with vhich ve grapplé. . Care must be, taken, however,
conatantly to reassess our thenretical and philosophical ideas as new
kﬂ@ﬂlgdgs 18 generated.
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__je:ything paasﬂale to edicate and tr. t:' profes-
) “Envifnnmentgl educatiﬁn a

’;udies pfegraﬂs_ shaulcl requira students o became aetiv
he problem solving.process. Coursework: itx erwimnmentslg
hould be a cote fequifement. Iﬂdgpendent ‘study, :
ourses, and intemg’hi?s are other vahielea for pro=
' experience with’ erwiratﬂnsnl:al anblems. ) Sugh experi
‘ROt valusbie of our studenﬁa -college cszggfs.vlf',»

,,17 3 Hake Esnse"’

'ems -are too ecmplex and difficult to be szl\red By- indi;vid al
Eeialist:s working from one disciplimaxy pérspectiv
om ‘an’ v,:mgla.ar:igl:l:zedg holistic perspective. Effective envi mﬂeﬁtsl
ave both types of expattise. In-depth training in’
s ‘studenta with a body of concepts and techniques that can be uséd’ to
to Eﬂviranmanﬁal problems from the pEfﬂpegti\rE of that . discipliﬂe.
! problen~focused environmental studies p: ovides students with
'vefview necessary to see.and. approach environmental: problems in- their
tirety Undergfaduste najors make sense only when both of ghese i:}rpea nf gkill
: Thig ecould be secmpli.shed in tvo ways: - e

'By an uadgrgraduate majnr deSignEd to pl‘t:widé both' tYpes of skills;
- In this approach, the depth component should be ‘¢tonparable in size -
[ and rigor to what 'would I:e required in a diesiplina:y majﬂr-

By an undergraduvate major that is only tgken ag a "ses:nnd" mjarv. .
n- this approach, the environmental ‘studies major would provide
he: interdisciplinary breadth while the depth compopent wﬂuld be.
pravided in the studgm: ] pr,imafy major; whigh would be

he’ bgst p:epafatj.an fai‘ graaugté ‘study in anvfrﬁnmemal studies ﬁiil iﬂr:ludg ;
rhrge eampanEn;g. I 1ist these in oxder of thelr impﬂftau:e. o
v Degt 1~a thamugh graund:lng in the basics of. at jgast one dini— {5_‘
~pline. Students should have depth in some area of speci lisatim.
ey Ehauid be biﬁlugistg, ;hemiats. e:nnnmis:s, engime ete.

he Eracgieal component« It gives the student the o po:
oW t al‘: g(hg) tan step out of the iva:-y ‘tover a »academis

aekgrnuna in :Lm:erdis.:iplimfy mv:h:mm
uld have an understanding of the breadth and
1i‘qnm§nt§l ptﬂbléma aﬂd t;of the d:l.ffeﬂng diseiplin
n .t

ﬁéﬂe ansigned to thesg_thrageéﬂpﬂrgegnt'_sfafjgf'tg e

ahegrvasians H

are fundanental to the environmental prablm—ﬁl\r,
¢ to che whole process of intérdisciplinary inve
giplinary bgekgraund serves as a "'coneeptual t:ee“
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| ‘E‘nth' can"i:é
place a SIEEEEE

ing " and because studeﬂtg with guch experience bring to- s
fﬂer per§pecE1vE and a mofe|macure ‘sense Ef :ﬁnfidénce

8 new poal nf expe1tise Our gradua:es wh
, to find jobs, but they must take the’ 1ﬂ,ﬁis, V.
‘themselves to prospective employers.” I believe that - this
the pattern for some. timE to :ame. we must do. 511

gual ef ﬁur 1nstruczianal pragrams shauld be' the p:aductian af effective\,‘* -
Content of these pragfams should include the

- i

n) It should be interdisciplinary. \ v : ' N aE

e h) It shaulﬂ include relevant material about ecaystems' Bpgial .
w0~ 7 pelitical and cultural systems; energy, materials, arid pallu- .
el T tinn, econonmic systems;. and techﬂniagical gystems.

P = i

fﬂ;_; ) Integrséia@ggf concepts must be emphasized. .
d) A theoretical ‘or philosophical base must be developed. ' . ;y‘\'
: e) 1t shauid ﬁave a Ptableﬁ focus, ‘ o : S B '

'f) It shaulﬂ 1n:1ude opportunities for “hgnds-nn experienﬁe.

5

’undergradua;e maja:s mske senge mast often as second majors. Eut gradustes ‘must
“ have disﬁiplinary depth’ as well a8 interdiscdplinary breadth. Undergraduate - .
" preparation for :graduaté work in environmental studies should emphasize in-depth . -
~ “disc¢iplinary ‘training, practical, hands-~on eaperience. and 1nterdisciplinafy L
- envifgnmental studies in that order, . -

=Emplayment ﬂppurtunitieg are available but are usually difficult to find. A
. major effort is negded ‘to inform potential employers about the qualiiicstipng
 and bilities nf envifﬂnmental studies graduates.




nt’argument suggests that environmental science is mately a subset of _
ental studies. This premise is founded on the observation that "the .
{rorimental studies should ultimately address are those that involve
omsn 1uEB‘;EEtiEudE§, and policy." The argumént usually spins on to say
that .un nntrallgd technology, which among other by-products craates envifanmentsl
z rdg, is not the problem per se, but rather.is the. symptom of man's-

| "valuy -Some argue that environmental studies deal with these underlying’
valugs””hile enviranmeutal science treats only the Eymptéms of man's dysfunction
1th his. physieal environment. Concepiually, I agree with this position, but
Mstafy documerits the difficulty society has in changing its values, .attitudes,: and
even. its’ policies., In the meantime, air and water.become even more deadly and the
land 1is_decimated by the multiple demands which are placed upon it by industry,
'rezreatian- residence and cranspaftatinﬂ. . - ,

!applaud and’ suppgft the lang—EEtm obiectives of environmental studies snd :
-indeed, we have faculty, students, and research conducted on our campus which | P
- address these social issues. The fact remains that the immediate by-products of .an
“uncontrolled technology and the life styles of many Americans create problems such =
as. water and air pollution, solid waste accunulation, wasted energy and multiple '
pressures on the land. These are precisely the kinds of problems which can bestbe ..
golved through the application of the principles found in- tHe biological,’ physical
and enginearing -sclences; f.e., programs in eﬂviranmantsl gclence. ..

CRather than to dwell on the diffgfenaes between the concerns of enviranmental stu-
dies and environmental science, and perhaps unnecessarily develop interﬂecine war- -
fsre, let me simply say we need both approaches.  The campus 1 represent, the State
University of New York College of Environmental Science and Forestry (ESF), empha-'
#izes the use of applied and basic science to solve the problems of our physical
ﬁenvifanmant. However, ‘we also have a strong conmitment to addfess, as well, the
‘ynderlying social milieg. : o

- %3

- %
Nt

3It ‘might be ﬂséful at this point fgr me to btiefly describe the undetgraduate snd
. graduate programs at ESF to pravide a basis from.which later to make some gEﬂEt-“

“alized comments. -

:
£

“The. Callega aﬁfers seven baccalaureate programs: resource management; environ-
‘mental and forest biology; chemistry; landacape architecture; paper science and
eﬂgineering. wood prnéucts engineering; and forest angiﬁeering;

‘At the graduate level, ESF offers the Master of Landscape Arehitec:ure and - S
ghe master's ‘and doctoral degrees in resource management“and policy; 8 11v1:u1tufe‘ S
“and - forest influenees- environmental and forest biology; chemistry: environmental

and resource engineering. and 'an interdisciplina:y prﬂgram in snviranmental
zsgiencei . a
‘ Thg afticulacian concerns at the Gallegs are directed both betveen lawer—diviainn o
" ‘and upper-division undergraduate.study and becween upper-division and graduatg

' atudy. Tﬁa Callege iz maving tdwarda an uppef*divisinﬁ/graduate mode of ﬂpe:ﬂcian

....: 3

o _
!

lﬂnbert H. Frey, Assistant Vice PreSident. State Univezgity of New Yurk
Cnllege of Environmental Science and Farestry, _yfacuse, New York.
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%;n Hhieh E:eshman ‘and .sophomore lower~-division instruction ‘in the basic sciences, |
‘humanities, and social and behavioral sciences will be taught at a two-year col- -
1ege, or a four-year college, and students -will then trarsfer into ‘ES¥F's :
:'spa:ialiged currieulum at the junicr ‘level. : ,

At the’ graduate 1evel the CDllege attracts sfudents from a variety of under-
gfaduaze ‘backgrounds, but still, the majority of gradugte students have a firm
.ifoundation in the basic sciences. Relatively few, however, have an undergraduate’
major in .areas ‘precisely like our own undergraduate majors. In fact, fewer than
T ten pef:en: of our total applicants for graduate 5tudy have an undergraduate de-
‘gree ‘from ESF. There is a somewhat greater variaty of undergfaduate backgrounds
for’those who. apply to our graduate programs in landscape architecture and our
,,’pfﬂgranlin environmental science which' offers areas of study in water resources;
?‘enviraﬁmental eduﬂacian/cammunicatién, enviranmental assessment and impact
'*anﬂlysis- and environmental land use planning. We have rather few applicants
. “with.an:environmental studiesjmajor -as defined previously, and, on the whole, .

- these” ‘applicants have not been very successful in gaining admission. ~Although
o *., the reasons vary for their lack of success, many of the environmental gtudies . ]
... 'majors seémingly do not have a good grasp on why they wish to attend graduate - ?
'~ achool and normally do not have the fequisi:e background for.our programs.

2

The gfsduaté p:agrams at nhg College are tailnred to meet the individual objec—
tives and research interests of each student. As part of the degree require-
ments, each student must complete and successfully defend a thesis, Tha form b
of the thesis varies widely from the traditional bound volume reporting "bench’
research to a local bestseller which describtsg the natural history of ¢ur county.
Credit for the thesis varies, but.it uslally represents about 20 percent of the
master's program and approximately 30-4Q percent of the doctoral program.
The thread which connects the journey through lower-division, upper=divisien, ..
and graduate study at ESF is the emphasis on the biologilcal, physical and- .
engineering sciences'and their direct application to solving ‘environmental

- problems.. There are, however, considerable opportunities for studerts to broaden
their program through courses offered by the College which integrate social and
moral issues with the scientific ones. In addition, our students are able to take
virtually any course offered by neighboring Syracuse University. This provides --
an incredibly wide opportunity for students to take courses from the fine artsy
to public administration, to the social and behavioral sclences. - .

From the perspéctive of the programs I have just described for you, “let me sug-
gest 5everal generalizations: . .

First, there must be a central theme for each student majoring in- enviﬁqnmental
studies. This "stake" in the-ground may be either integrated within the

program such as sclerce 1s at ESF, or there may be another major taken aleng

‘'with environmental studies such as geography, political sciEnﬁe, or Engl%sh
Second, there should continue to be a wide variety of apprns:hes to enviraﬂmental : N

studies. There is no, and probably will never be, one best way to form a h

eurriculum or define universal competencies for environmental studies programs. L

The isaues ‘involved are so broad as to dEfy ‘packaging into any one program or '

approach. i

Third, undergraduaﬁea in enviraﬁmental studies programs who complete speeiaiised
pragrams, such as those at ESF, generally would do well to seek graduate programs
which are somewhat broad. Conversely, studerits who complete broad undergraduate
‘prgggama should seek more spe:ialized graduate programs.

i 1
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tudies prﬂgrSms shauld bé at :hé vanguafd uf Americsn

1egtating instruction (including classroom, 1aba:a;cry,

ternship act

8 any batter reason for ealleges and universities to a§semble and
2 1gﬁr¢aaufeésrxhathhe enviranmental ¢risis, in its
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tivities), research, and publie service. 'l don’y -



1 curriculum is nnly as gnad as the faﬁulty which
adigiaﬂai inatitutians af higher edueatiqn. this cf;en ;

Jsablished and the mnst pnwerful mngEES nf Ehg campug
‘for this is’ clear.‘ ‘only the most secure Esculgy, ‘those
ose who need not be gverly concerned about: tenur
ican affofd to afticulate thgir indgpendEnce and;

giﬁliﬂgry pragrams, regardless of theif fagus, be
rgh dgllatg have Erﬁditiuﬂally begn :hsnneled thrﬁug

“In times “of budgeta:y rgtrenghmeﬁ:, eluse segutiny nf ingerdisaipliﬁarf‘"
ia nat anly justified but mandatar? Ihnse ptﬂgfams that Gaﬂnﬂt m:wA. I

hat-have fiaundered have done so begause of an 1nability to dEfine thair mis- *
slons" nlearly._and to differentiate themselves praperlyﬂfram ﬁraditinnal digeci-
plines (e.g., botany, farestry, gealagy, soils, wildlife. ecology, zoology). Such .
a.lack of definition has resulted at times in an inability to create a fesaanable ’
f:urrigulum which, takes students down a ¢lear path to a desired ‘end. :

\This ngblem ‘has’ been ExaEFrbated by the campligated administrative structures and
the diffiﬁulties of campus politics which seem to piagua intefﬂisciplinaty pro-
-grams,’ OfEEﬂ, for example, énvironmental studies programs do not possess a full
cnmplement af faculty necessary to maintain a well-rounded curriculum.. If a
majority of a "given environmental studies faculty are political sclentists, .
aacialngists, and planners, in all likelihood and with all reasonablenéss, the o
”fcuErieulum will have a strong emphasis on policy and decisionmaking., . Likewise;
~ . 1f a faculty is composed largely of engineers; chemidts, and bialcgical and com=
_puter scientistp, it is to be expected that the curriculum will tend to concen=
_-trate on the technical and scientific aspects of ‘environmental problems. It is
of .course a trulsm that any program takes the shape of its faculty, but is there

an "ideal" structure for an environmental studies program? What shauld it teach

atudenta? . . .

i

'*"Aﬂ ideal. undergraduate environmertal studiea program would be gcmprised of a
. “faculty from a diverse, balanced array of diseciplinary and inta:discipliﬁary S
" backgrounds whose allegiance’is to the Program, and whose tenure ‘and merit stdtus:
are tied directly to their participation in environmental studies instruction and
" research. Because environmental studies is by definition iﬂtétdiaciplinary, and
because it is founded on the principle that in order to understand environmental
questions and Eind aalutinns to environmental problems it is necessary to grasp

f;.rlﬁf. rEhut B. Sacksi Administrator af Academic Programs, Inatituzg for Environ=-
mental Studies, 70 Séience Hall, Universi;y of Wisconsin-Madison, 'Madison, .
. Wigegnsin 53705 . - . . )
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the complexities.and interrelationships of biological and physical phenomena
‘and ‘the impact of human actions and institutions on ecosystems, envirunwental

. studies programs should employ institutional and policy experts, humanists,

" gocidl scientists and human behaviorists, as well as biologleal, physical, and ',
. systems scientists. : : ) ,

- Environmentdl studies should be considered a development upon the liberal studies
' tradition which emphasizes both broad background and depth within « defined con--
- centration. Although there is a need for environmental technician4, pollution.

" controllers and the like, an ideal undergraduate studies program, as dafined
liere, would not be.a professional program in the way Nursing and Engineering are.
Instead, environmental studies should seek to present and integrate a wide
‘variety of perspectives such that students so instructed will have the tools, .
'the awareness, and the sensitivity-to comprehend the complexity of eunvironmental
‘questions and problems. .But. how should a curriculum be organized, and what ’

- ghould students be expected to know? ' T

* I1. Curricular Nitty Gritty
- Like most other liberal studies eurricula, an’ environmental studies program

"ghould be“predicated on the necessity for-students to. acquire both bhreadth and
depth. However, instead of requiring students to obtain expogure to a broad,

. almost random smattering within the basic fields of knowledge, breadth require-
ments should be organized around environmental issues. The depth raquirement,
on the. other hand, should allow for students to elect either a speeific problem
(e.g., energy; world food) or a bundle of issues under defined categories (e.g.y
environmental policy; renewable and nonrenewable resocurces) upon which to concen=
t;‘até L] 3 : . B : W

A. ' Breadth

Ideally, all environmental studies students should have a strong grounding in
the basic sciences and in the tools, used to organize and quantify data,
Specifically, a-year each of biology, chemistry, physics, earth sciences, and
mathematics (calculus level), as well as at-least -one gemester each ¢f statis-
tics and computer science, should be present in the curriculum. These courses

are necessary to provide the basic framework for understanding the acientific
issues and principles governing environmental questions,
.. "Al1l students within the program should also be required to complete a series of
courses which focus.on specific aspects of eacosystems and how they affect the
total system. The goal of these should be to provide students with certain
minimal competencies and establish familiarity with the "languages" of differing
" disciplinary perspectives, Thus, students should be made aware of fundamental
ecological principles affecting plant and animal communities, and they should be
able to see the interrelationship of eugiutiaﬁ, genetics, -and population P
dynamics. -Each student should be expected to have- some understanding of the
economics'and politics of environmental issues. They should have ¥xposure to
the. ethical and legal considerations which are or which ought to be a part of
environmental policy formulation and decisionmaking. In addition, students
should be required to take work which would familiarize them with the issues
surrounding the origin, use, allocation, and preservation of renevable and non-
renewable resources. Every student should have at least one course which
tackles a broad range of current environmental problems (e.g., world hunger,
energy, biological degradation, and pollution), so thidt they will have concrete
information about these problems and be aware of their scope and complexity.
{  Finally, as a last step in the breadth.sequence, every student should be required
/' 'to take at least one course in environmental systems thinking and systems
analysis methodology.’ . ' '

As part 6f an ideal breadth fequitemant. environmental studies atudents should
also be required to take two other courses in order to acquire neceswary skills:

T ' 143

Aruitoxt provided by Eic:




1., a couise which instructs -them in the techniques gf envirnnmentsl impact:
’ gnalysis and assessment; and

2. a course which int:aduges students to a variety of environmental com~
" . munications, specifically, technical writing, environmental impact ,
' statement writing, environmental journalism, and grant proposal writing.

" The depth requirement should allow a studént to develop a concentration within-
his/hér primary interest ared. The student should be allowed to foeus upon
- either.an environmental problem such as<the energy’crisis or world hunger, or .
., upon & more genefal area such as environmental policy studies or resource use.
E“Again. the basie teehnique shauld ‘be. interdisciplinary, althaugh a student shculd

"priaze by the studenﬁ and a faeulty advisor’ assigned to assist the student in
‘course selection. Minfmally, fifteen credits of actual courses are neeessary to
develnp a focus 1f it to be of signifi:ant value. .

Studenta ‘should ‘be enecuraged to do- independeut atudy as part of the fifteen
- gredit depth requirement, and, ideally, students would be required to have some
kind of ‘significant, "hands§sﬁ'experientiallearning tomponent as well. A
. faculty-coordinated internship with a local, state, regional, or federal agency,
or with industry or an environmental consulting firm, would be the beat capstona
to the entire program. Internships would require a contracted goal and-a finish~ -
‘ed report.™ However, because of the administrative difficulties involved with' .
+.. 4nternship programs, an extended fiéld research experience, or a senior theals -
.. based upon independent research involving lab work and/or field data zallec:ian
‘5enuld serve in lieu of the internship. :

By cambiniﬂg bath the breadth and depth requirements. the enviranmental s:udies
_.plingty pragrsms that t hey tend to be’ far too broad, praducing students whaf
. simply do not know enough. Clearly, the program outlined here goes far beyond the
traditional 30-60 credits for a major. It possesses an intensity and a rigor .
such that anly committed students would elect 4t, and aﬂly very good ones would
;,camplece it. Nevertheless, there 1s legitimate reason to suggest that students
..~ 8o prepared would meet.with difficulty -in speeificgraduate programs.--This 1a
- .certainly true with disciplinary graduate prograws which some students might
want to pursue, but it is aldo true for much Interdisciplinary graduate Anstruc=
. - tlen, It can be reasonably argued that somewhere in a student's educstinn, he/
- - - she shovld -acquire the depth and maturity that only extensive study within a
. single discipline can bring. The claim is that, if nothing else, a traditional
" ‘disciplinary major enables a student going on to an interdisciplinary graduate
. ‘program to appre¢iata the narrowness that even the best disciplinary training can
. produce: More practically; many graduate programs, disciplinary as well aa
Sinterdiaeiplinary ones, require students.to have a disciplinary undergraduate
major in order to be considered for admission. ' Therefore, undergraduates enrols-
led in the type of environfiental studies program described here would be beat
advised to take a traditional disciplinary major as.well if they wish .to pursue.
graduate Etudies. o : _ |

I11.

A Brief Apology

If the -concern that students going on to graduste school should have a diamci~ -
plinary background is fegitimate, why then should-we have undergraduate majors ’
in environmental studies in the first place? The ansver ig evident: not .
eéveryone -goes on to graduate school, and there are tasks for those who do not,.
Although it is true that environmentally-related jobs often tend to be "high~
povered" ones requlring expertise which necessitates graduaté training, those who -

. have been. involved with the placement of students are aware that environmental
studies graduates have been and continue to be placed with atate departments of
natural regources, public service commiasions, energy and environmental qualiey
offices, city and county offices and agencies, federal agencles (e.g., EPA, BLM,

CEE), envirnnmental eummunciatians operations, consulting firms and industry. ‘ .

* o
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Hq;g impgrcantiy; ‘a8, ‘an undgrgrsduate education becomes avatlable to more and .

‘woky. people, as a demand for information about the way environmental systems
apetate‘be mes more pressing, and as the need for an educated populace aware
‘of gnvifanmencsl problems and capable of making reasonable deiisions inecreasgs,

”1nﬁqitutinns of higher learning are increasingly obliged to organize instrucw~

‘tional efforts which are responsive to these needs and to the harsh envirommensal
yealities which loom larger every day. The great universities of this nation

a8 well as our ‘smaller colleges must resist the temptation, disguised as a juati~:

©. ¥4ed need, to cut back on inte:disciplina:y envitanmental studies program: in
favo¥ of traditional ones. Simply put, we are staring at the world's futura

and, it doer not look good. We cannot afford to set Envirnnmentsl studies aside

_wntil a more economically secure age for higher education appears as a deus ex
_machina to ragolve the current financial pressures facing our institutions. Aa-
. Yesponsible educators and intellectuals, we must make the best use of available

. 'vespurces and continue to nurture programs which have the potential® of producing

‘«adres of men and wolen capable of countering the ignorance, greed and carelessw
ness which daily inch us forward toward enviranmental disaster. - *




Molving training and abiiity B
Hﬁll h}a (eystems approach),. iqterdis:iplinary; critigal and lon
':1lising training in the disciplines (Ef binl

: re'lﬂvurld ﬂt@blémssalving.
7lassiea1 eﬂvitanmental case studies

Further," gt du&h%& mf undergfaduate programs should. have ‘a firm faqnﬂgﬁiqn in
asic ecological ¢oncepts, a sense of aesthetics, an understanding: ¢f hureau::acig
nd the frag: mbevprise system (as well as other -economic systems..) - AFlem
_,hdatiﬁn in the basic concepts and philosophies, and the :entfal dngm&ﬁ Gf
' ipiinea alra§?y mantioned is a prerequisite. _ it
: impartant &Q\pecasnize the societal need fcr bﬂth ;wa—year “ﬁ#gfa&d" v
gnviranmenﬁal pataﬁprnfessiﬂnals and grsduatE‘"degresd“ ‘environmental ptheSa-*‘
:I.:mals. In addivion, for some students, the four-year . env: 'anmennal RYQgTam may
va as_park of .4 dual major to enrich theit lives as citizens, and way;not be:
’allawedfby a . graduate degree.. Thus, undergraduate majors: in. anviraﬂmen 11
studies" may he ﬁulﬁilliﬁg three important sagietal’ngeds if well: da&ig ad

idation fon the specialization which mudd:Ae

4&,‘ . The! ﬁua\yem undergraduate environmentad. deghed’ p
cheme, in that basic concepts and breadth ‘
a4 ym, white Apeua&.zmtmn 50:‘; mwzlaz-mbsﬁ
20N ,ud

sﬁ&e,q:&tve\ gam—yegn undeagmdua:ca paepamtwn ﬁon an euumhim

sacigtg Prnfegsaf of Bialngy snd Enviranmenﬁal“,
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',iﬁary and eenlagical eanceptusl basigs. .
, holistie thinking, and problem-solving =~
uE@ produce mere technicians. - The envirenmental . :
iﬁg techniciam , o R

. - .| |
- : = - 1 N

Avﬁften, Eheir gfades are nnt suffitiently high *naugh to
The specialisatiuﬂ Qf the second year Bf the Ewunyesr L

ﬂuiﬂg thr@ugh a ﬁaufﬁyear dagree ptggrama rhe usual majar seiectgd
e:chﬁiees of diseiplines such as biology, chemistry, or engineering
‘year envizonmental studies program is unavailgble. The student. should
n_setting goals for an environmental emphasis in graduate school.
nvi anm' tal Engineating, ecology, or ‘industrial hygilene are among the most
' : Beesuse af the Spegialisatign feceived in Ehe secand callege

‘substituted for. electives. . . T

#

'EValuatiang of enviyenmental studies prugrams can be a posirive, constructive pro-
1 if approached in the appropriate manner. Evaluation is egseﬁtially an. ‘
;infnrmatianegathering process. It can only occur if goals and objectives ate -
alyeady in existence and.measurement and decisions (via infnrmatinn—gsthering)
‘tin be made as to the degree in which goals and objectives have been met, or -
‘whether they are in fact realisﬁic‘a Quan:itative evaluation criteria include su:h
ﬂmpanenta ag enrgllmant ﬁrends, aﬁd mast iggnrtantly, factors affecting such
(NOTE: Cost factors are often . .
nalysed withaut simultaneaua ccmparisun of benefit). Below are listed suggebtions -
afar,qualitativaderitetia for program eval@ation. Such criteria way alsa aimul-
augcusly suggeat Pragram objectives snd gaals. : : :

.

)alitstive E:itefia for Prag£§m Evaluatiun

,f;Asseasmaﬂt by studénts
" Assessment by faculry o :
Assessnent by graduates oo : o -
v_fQuality of srudents attracted and retained “(including - trﬂnsfers) Cw .
5. Quality of faculty attracted and retained _ - R I
‘Effectivendsy of student’ advising : o o :
__%ﬂniattibutinn of Jdnstructional load by faculty, rank o -
o Be _Respans;ven&sﬁ to. changing needs; innavgtign .. -
-9, Facllty reward system . . : : .
10, SReapanaiveneas to student needs ' A
7. 11, Breeds new ldean : '
512, Stimulates thinking
“rv 713, Not largely duplicvated by other prdgr . . v . i
s+, . 14 Mastery.of present. knowledge B , .
‘£ : 15, Prepares for continued pursuit of knowledge : - —
, 16. Good use of facilities- : ' b
T b N 'Pzepares aﬁudent For Qféupatiﬂn 4in chosen diseipline

R e T . -
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ivé -skepticism ‘(openmindedness)
'tefnative Eututes

al Performance

Research Service Pr ofession

Accreditatign rating, etec. .
,Dthe _?stings by prgféssianal sﬂﬁietié
Outaide support, financial and atherwi
External recagnitinn of staff
’,hEldg EEE .

- Continued acquisitiﬂn of new knowledge -

""Gantinued teiﬁterpfezstiﬂn nf present knowledge

'Recngnit{aﬁ and praductivity af graduates
' Good use of facilities
«" Prepares graduate for worthwhile work in EhESEﬂ discipline
“Achievement measurable
Support, internal and external
Pubiicaticna

£ L

pproa .
Prﬂvisian far viewa and information beyond the current level taught n
1Availability to help students (advising, office hnurs, review sessiﬂnﬁ)
Good” crganisstien ' .

hg, commissicns, swards, foicés

o . Applicatian of research to teaching (undergrad.. grad ) iﬁstitgtlan,

1.». Relation of program to Universify missions

%+ Contribution to other programs :

2. Avoidance of unnecessary overlap:

4. Creates loyal and interested alumni :
%, Stimulates university/callege growth (not limitéd to numbéfs)
""%.. Davelops
¥+ Enhances the quality of uﬁiVPfsity 1ife:

"achool spirit"

o .emetianally; culturally

i

' recagnized pfnfessiunsl nrganigatiaus

intellectualiy; physically,

¥

13.- Publigatiaﬁs (jaufnals, bgaks, nther creativg works)
14+ Educational assistance and outreach to. varied graups (on individual b&ﬁis,

- erganizing workshops, conferences, ete.)
1%, External recognition (awards, commissions, who's who)

%%+ Institutional committees, task forces, etc.

]
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10, Generates enthusiasm and excitement
lin .Menberships, elected offices, appointments to national or locally
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Pﬁnfgagiansl Grawth

ﬁﬁlutian af sn;ietal prnbléms
Yalue of graduates to society

A ‘worthwhile "unique” program (with limited resources it cannot be great i
- ALl frﬂnts' have we selected soundly what we emphasizé?) : o
‘-;S&tvea as: .

a model for adaptioﬂ by athers

k hl . : P o

1, Tox- students (provided for) {ncreases their apparzunities for féspansi—
. bil{ty and enhancement of intéllectual, auitural physical, emgtigﬂal
~ geowth. . L ) '
2 iﬁ‘ac:ulty - ) C
- Attendance and/or patticipa{ian in conferences
.bw Pursult of advanced degrees -
% Regearch - Y R .
d. Publications ' : o
. B Participaﬁign in nfganigatiana, internally and externally .
3. Qt‘f\aff . . 4 . . t
-#%, fTngritutional . i : , ! ) :
' #M Avoidance of Qverlap
! B. Contribution to other programs : -
‘ @+ Development of cohesive spirit at institution
R . - v - v
W1, Potential b i o
1. Progr concentrates more on future than present need :
* %. Propram fits long-range planning and missions
S, .3 Abttracts leadership personnel :
i . 'ﬁi Future respnnse and support ffum citizens and EDVEIﬂmEHE
' %, May develop good models : S '
6.
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ENVIRDNMENTAL STUDIES PRQGRAMS IN QGLLLG ES AND UNIVERSITIES TC)DAY

Clay Schoenfeld and John Disingerl

. This report documentas the impact of environmental concerns .on higher éduestiuﬁ

)

“in recent years as expressed in university courses, curricula, programs, and

‘centers that liave modified conventional disciplines or led. to new multidiseci=
plinary arrangements, schools, and colleges. Barring English composition and
math, few university subjects are being offered today in so many diverse ways

" and- plaees, by such a mixture of schools, departments, and professers, as that

complex of cognitive dontent and affective procéss known, pfecisely or not, as
environmental studies. Teday no self-respecting campus is without some gesture
:nward enviranmentalism, and the more substantial EntEfPfiEEE represent a major-
dapnr;ure 4n university focus and format toward intérdisciplinary, multi-
function, problem-oriented teaching, research, and outreach. The history of -
higher education offers few such examples of so wide-spread, rapid, and degp ‘

" a response to changing public® needs and pressures, within an overall framework .

af fespﬂnai‘ility for academic standards as that chronicled ' in this report.’
Ten years gga (Summe: 1968) Educational Reen:d carried an article called
"Environmental Education and the University." According to the computers that

- keep track of such things, it was the first time the terms "environmental" and
="educgzi§n" had beenlinked in the title of a paper in a scholarly journal.

(But since one author of this article was the author of that one, he knaws he :
did not invent the alliance.) . .

The 1968 paper was essenti&lly d call to arma: "The energies of the gampué'must
be 8o redirected that those involved in environmental Tinkigement can share in L

- '8kills and resources the university can contribute ta the Salutiﬁn of pubiic

'prﬂblems through teaching, research and extension.’ . Coee E

What has happened in the decade hence? How have Americf's gallegea.éﬁﬂ univera
sities respﬁnded to the environmental era? Are :heif responses fads or fixturea?

‘ThE authors have recently completed a eoﬁtinent—wide fe:aﬂnaisﬂance nf re?resen—

tative Eﬁviraﬁmental studies programs in place in four-year and post-graduate
1ﬂEtitutian5, public and private, large and small. The .compendium of detailed

3

i cage studies assembled has been published by the Educational Resources. Infafmatinn (
Center of the National Institute of Education at The Ohio State University.

This.paper is a review of their analysis of the s:ate af the Ett in envirnn—

'mental education on theéampus today.

A % =

=

?Thishis ‘not SEqusﬂzicative survey of environmental dEpEftufEE in - university ‘enter=

prise,\ﬂuf case studies were not selected at .random. ., But neither were* they

" deliberately chosen to give the fecnnnaiasgchE particular slant, , We used as

" our initial pniﬁt of entry to universities the summer session deans halding

. membarship in the A55a¢iatian of University Summer Sessions--50 major institu-

" tions of varying size, 1Dzatian, structure, and missfan.' (Summer deans tend to
- be knawlgdgesble about broad developments on thelr :ampuses )} We asked each

[N

dean to "nominate those enviromnmental programs or activities that ynu beliEVE
to be somewhat special at your inmstitution or unusually aeffective." We also -
asked ERIC computers, staff, and consultants to identify varied- environmental ’
studiesetype programs of recagni;ed subsatance. After eliminating duplicatiqns

.’Glay Schaenfeld is Joint Professor of Journalism and Wilﬂlife Ecology, and

Chairman, CEntEE for Environmental Communicatlons and Education Studies, The

. University of Wisconsin-Madison, Madison, Wisconsin- 53706. John Disinger is -

Associate Professor of Environmental Education, School of Natural Resources, The:
‘Ohile State University, and Asasociate Director, ERIC Clearinghouse for Science,‘-
_Hathema:iﬂs. and Envitnnmental Educatinn, Gnlumbus, Ohio 43212, ’
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"among types of programs and institutions, we invited some 60 selacted deans, ‘
directors, or chairmen to summarize "what your program is, what it doés, for . -~
- whom, why, how, where it came from, where it's going, in what ways it is repre-

., sentative of developments in your field across the country, and in what ways it '

» 48 unique, sources of funding, measures of performance, and so on." ‘Some pro-

grams responded; some did not. The net results of our reconnaissance are 45 case,

- studies, reasonably representative of types of university adaptations to the

2 upsurge in environmental interest: 1968-1978, We have given the broadest pos-

' gible scope to environmental education, permitting it to encompass undergraduate
general studies, varied graduate and professional programs, basic and applied
reséarch, and extension and continuing education. We did, however, limit our
view to four-year-or-more institutions, two-=year colleges having been represent=
ed in our earlier Eny;fﬂzméntalﬁEdggg;iaﬂ in Action--T (ERIC-SMEAC 1977).

.The Envir@nmggglpiighgngg,

As cuitodians of our culture, univeraities understandably are loath to change

" their configurations with any dispatch. There is still to be found on any camp-
us, alive and well, the vestiges at least of the trivium and quadrivium that were,
all there was when the higher learning came to the New World. DBut universities
can and do change. . As society's font of new knowledge and new knowledge~-geekers,
" they must. We see in environmental studies one of the most recent manifestations
of the dynamic nature of the university. Perceiving new, or at least renevwed,’
environmental problems not wholly amenable to attack dy existing configurations
and curricula, the university has fabricated new, or at least remodeled,  ap-
proaches and instrumentalities, ‘yet without dismantling its basic order. In
turn, changing university enterprise has stimulated political if not social
change in the patron community. It is this vital entente between public univers-
.4ty and university publics that is the very essence of the higher education today.

In the late 1940's three prescient books.appeared--and then disappeared with what
seemed at the time no trace of impact: Fairfield Osborne's Our Plundered Planet,
William Voigt's Road to Survival, and Aldo Leopold's Sand County Almanac. “Col=
‘lectively.the authors viewed with alarm a rampant growth of heedless technology,
and called for a new "ecological consclence" if the world were to be. saved for
' human grandchildren and "goose music.” If anybody 1istened, the campuses.
., officially did not. At the time they themselves were apostles and examples of
growth and development. Besides, wouldn't Resources for the Future, Inc.,

soon announce that the only thing we had to fear was fear itself? ' . .
- Yet, just below the surface of ebullient uaiversii? affairs thegé were emerging

4ndividual faculty and students with a growing concern for a collapse of environ~'
»mental quality and resdurce quantity they-thought they could project. Depending
" ‘on their'disciplines, their points of departure were'invariably the threats posed -
by what would come to be .called the four P's: population, pollution, pesticides,
and people. By the late 1950's and early.1960's, prototype environmental. studies

" . professors and their acolytes were beginning to identify themselves in publica-

‘tions, public hearings, and informal seminars. . , \ :
 Distinctions from Environmental Sciences e o

Environmental studies can encompaas, but are not syqnqyméus with, the environ-
- mental sciences. The latter are the blophysical "hardware,! so to speak; of
4. . environmental studies, in contradistinction to thé sceilal science and humanities
"goftware." ‘More explicitly, the environmental sciences include such diverse -
‘fields as’"meteorology, climatology, plant and animal ecology, oceanography, . :
‘agriculture, geochemistry, soil engineering, civi] engifieering, and many more".” -

The environmental sciénees, of course, play a major role in any environmental

. . B - 1
]

2 apedes, Daniel N. 1974, Encyclopedia of Environmental Science, Ed.. New ™™~ "=
York: MEGraw-Hill. X : ‘
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studies program, but only one role, To address any environmental problem at its
root is to deal with the fundamental cause=-man and his ideas. Indeed, "the con-
cluﬂian cannot be avoided: science, undiluted with ethical and humanitarian

. influences can be humankind's greatest problem rather than its greatest blesaing. "3
Envisanmental studies seek tc bring perspective to both the seiences and the arts.

Rglatiﬁnships with Ecology

IE only because "eco" is a handy tool fo newspaper headline writers, the term

“"ecology" has often been bastardized into a synonym for environmental studies and

even for the yhole of the environment. But gcglngy was not born on E-Day, 1970;

its history 18 long. The term itself was coined by a not-d‘German blologist, ,
" Ernest Haeckéli in 1866 as a label for "the whole science of the relations of the:

organism to the environment, including, in the broad sense, all the’ 'conditions

of existence.'" 1If textbooks are any evidence, by the 1920's four distinet eco-

logical sciences had emerged in the United States: .oceanography, limnology,

plant ecology, and animal eeclogy. Social ecology was not to be recognized in

any formal sense until the 1960's,

" “Two near~-revolutions overtook the ecological sciences in the 1960's. Big money
' and blg computers brought a switch at least in part from what has been called .
qualitative "ear-window" research to quantitative mathematical ecosystem modeling.
And the rise of the environmental movement projected ‘ecologists into the public
aréna, or perhaps it was vice versa. Today, while all sciences contribute to tke
factual describing of the universe in which man functions, it is interdisecipli- .
.pary ecology that integrates the information available into an understanding of
the ecosystems of which man is a part, whieh he in part ereates, which he can
regdi%y destroy, and the rules of which he must live by however he manipulates
them, Aldo Leopold5 expressed all this eloqueantly in his "land ethic,” and
- there. have followed ecological spinoffs into philosophy, public health, history,
art, literature, psynhalugy, zociology, and other dig:iplines——the array of
environmental studies.

Links with Envirunnental Education

Samé persnns consider the terms "environmental studies and "enviromnmental
education" interchangeable. Others might say envirohmental education is the pro—-
e cess of agquifing, and applying, the content of Eﬁviranméntal studies. " While
- there is by no means a consensus on a working definition of "environmental
education,” the one that would probably get as many votes as any among prafessian=
al environmental educators might bE that evolved from a recent Belgrade :nnference
under UNESCO auspices. . : '

K . Envirﬁnmentsl education is a life= lang, multidisciplinary appraaeh to
’ s+ teaching, mass communication, community participation, or some other
strategy or combination of strategles aimed at the development of a
. world population that is aware of, and concerned about,. the eanvironment
"and its associated problems, and which has tHe knowledge,skills, atti-’
tudes, motivations, and commitment to work 1ndividu§11yxand collectively
toward salutinns of Eurﬁéﬂt problems. and the prevention of new ones.6

At many UﬁiVEfEiEiEE, Enviranmeﬂtal Educatian is the provinee of the school or

department of education, while environmental studies "belong' to all the other

schools or colleges. The dlstin;ticn may 'be handy, but it may be unfurtunate.'
- too.

Sﬂash, Roderick. 1976, ''Logs, Universities, and the Environmental Education
Compromise."” The Journal of Environmental Education, 4(3): 39-41.

éHcIﬁtash, Robert P.. 1976. "Ecology Since 1900." . In Issues and Igeésrin
America, Taylor and White, Eds., anman, Oklahoma, University of Oklahoma
Ptess. . :

5Leapa1d, Aldo. " 1949. Sand County Almanac, New York: Oxford.

EUNESGD-UNEP; 1976. "The Belgrade Conference." Conmmect 1 (1): 1-4.
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‘While some may see a persistent logomachy betwgen "atudies' "and Meducation" s the

. ;f'
or éneégpgr;hgfﬁpv;ranggn;al,Ap?toagh ’ ' ' %

It 48 difficult to .say ‘exactly when the word "environmental"” became associated
with the words "studies" or "education.” The "environmental sciences' had been
around for some time in the 1950's, but the connotation was always of the bio-
physical sclencea exclusively. 'Congervation' was the nriginal aceepted term for

EEnefal university studies in resource management-

Ihe-apeeifig term "environmental education' was probably first introduced by
Mathew J. Brennan, Director of the Pinchot Institute for Conservation Studies,
speaking to the American Nature Study Assoc¢iation in 1964. By May, 1968, a
National Conference on Environmental Education had been held in New Jersey. By
the fall of 1969 there had appeared the first issue of The Journal of Environ-
mental Education. The federal Environmental Education Act shortly followed.

In general, it was elementary and secondary school .people and resource agenciles
that adopted the term "envirommental education," usually as a substitute for "con-
gervation education" (although in 1968 the national Conservation Education
Association refused to switech, leading to the birth of the National Environmental
Education Association). While schools and colleges of education developed courses

" 'in environmental education pedagogy and fEEEafCh; universities themselves-tended

to adopt as their umbrella term the rubric "envirommental studies." By 1966, s
enviranmen;al studies had the first nf what was to bEEGmE a flaad of textbgﬁks—-

out nf a 1965 patinnal cnﬁferenze on "hatmanising the works of nature and man.

&1

ﬂistinetians wauld appear more apparent than real,

[

Attfibutea af Environmentalism

It 18 probably worch emphasiging here hawevef, that there are important distine~
tions between the "old conservation" and the "new efivironmentalism." 1In terms of’
its scope, envirommentalism attempts to be multi- -faceted. Whereas: yesterday we
tended to treat s0il conservation, water conservation, wildlife conservation, urban

_engineering, and so on, as separate pursuits, today we try to understand, relate

to, and adspt to the ecosystem unity of zll humankind-environment relationships.
In terms of its focus, then, while environmentalism is humanity-cencered while
our primary concern has shifted from the survival of- remnant redwoods and raptors
to the survival of the human species itself, the shift has been accompanied by a
new=found recognition that any concern for human welfar¢ must encompass 8 concern
for the total environment of which humankind is &.part, not apart. - In terms of
its locus, while the old conservatrion conjured up imagea of open country, environ-
mentalism incarpérates the pressing problems of the ecity. In terms of its Ealiti-
cal alliances, conservation was.linked to such orthodox causes as depression pump-
priming, national defense, and outdoor recreacion. the new environmentalism, on -
the other hand, owes allegiance to neo-Malthusian population control. It is in

7 - its basic, cultursl orientation, hawever, that the new envirommentalism differs mosat

Etrikingly from its antecedent, conservation, The lattEE stood clearly for. econom= _'

ic development, for the infinite goodress of "progress." Pincha; himself said so.7 .
Environmentalism, on the other hand, reflects a growing. suspicion that bigness is -
not necessarily better, slower may be faster, and less can be more. While we are
concerned about quantities of natural Eesaufces we are also concerned about the
lquality ﬁf the human experience. - - s

All these attfibutes of environmentalism are reflected in environmental education
or environmental studies, however defined. The two share certain common denomin-

" ators, First, there is a hard core of ecological content, Second, a recognition

of worldwide problems of crisis proportions. Third, a component of conscience,

of a value system. And’ faufth a commitment to private and public az:ian.’ The

i

7Pinehat, GiEfurd- 1§ﬁ7i Bre-king New Gfaund; New Yorky Hsrénurt, Bracei’gnd;
World. R ; : i
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whole is focuséd on a comprehensive rather than a compartmentalized approach to
change in people=~land relﬂtians, be they. apen-cé@ntry or urban. Frequently,
there is added an element of cafeer education,

A basie mesgﬂge of enviranmentﬂl educa;inn or environmental studles is Inter-
dependence=- that everything is connected to everything else.- That is "the p

cipal intuition of the 20th century. "8 The practical problem lies in how to
recognize and effect sgund, fair trade-offs among energy, economy, and environ-
ment.

.The outlines of a constructive "North American environmental ethie' were postu-

lated at a recent prestigious national environmental education sewminar., In sum,
the seminar ‘participants agreed "we must rvedefine the pursuit of happiness" but

- iot abandon the pursuit,?

The Environment of Environmental Studies

It is unsaphisziﬂaﬁed, of course, to think that environmentalism "burst upon the

scene," so to gpeak in the 1960's. The antecedents of environmentalism as a -
concept were many, going back at least to George Perkins Marsh's Man and Nature
in 1864; as a political force, environmentalism inherited the infrastructure of
a number of strong conservation organizations, some of which had been operative
since :the early 1900's. Yet, just as there were qualitative differences between

-the old condervation and the new environmentalism,-so did public awareness, inter-
- est, and even support take a quantum leap at the turn of the decade, foreshadowed

by the passage of the National Environmental Policy Act in 1969.

Hhat triggered the mass irruption of Envitanmental studies on cnllege campuses ,
across the country? Even from the perspective of history we are still not sure
what insplred the rise of the earlier conservation movement at the turn of the
century, Did it take its impulse largely from a technocratic gospel of efficien-

. cyy or from a pnpulist revolt against wasteful monopolies, or from an evangelical

concern for Nature's vaat, pulsing harmony? Probably from all three. John Gaus
has identified the critical elements in the 'ecology' of any institution or
movement as ''people, place, physicai te:hnélégy, soclal technology, wishes and .
ideas, catastrophe, and personality.’ 0 A brief examination of these factors at
work in and on the campus in and around 1970 may help explain the emergence of

' envirnnmental studies.

American people--students and pfnfessars alike-—~had been on a decadealang

’ematianal trip that had left them both frustrated and pent up: multiple assassi-
wnatians. civil rights confrontations, Vietnam, cost of living, ctime in the

strgets, campus sit-ins. F. Scott Fitzgerald once described a somewhat similar
era: "all gods were dead, all wars fought, all faitbs in man shaken. " We were
ready for a cause we could believe in. It was natural that the new conservation
would supply it. Ever since we first drnpped anchor off Plymouth Rock, Americ ng
have turned periadically to Nature for inspifatian and .challenge. .

»
Yesterday's environmental degradation was,usually over the hill and far awvay=-
in sormebody else's dust bowl, samebﬂdy else's canyon, somebody else's boundary
water canoe area, somebody else's forest. But the place of environmental degrada-
tion in the 1960's was where most people live--in the foul air, fetid water, and
clogged arteries of the eity. Millions could smell, taste, hear, and see the
problem now, often in college halls themselves, : ’

BPEflinski Jerome. 1975. "Positives and Negatives," in Schafer and Disingef,

Eds,, EnvitanmentalrEducatian Perspectives and Prospectives, 10-13. Columbus,
Ohio: ERIC/SMEAC. Co

gAidfiFh James L., Anne M, Blaékbufﬁ. and George A, Abel. 1977. A Report on
The NDfEh American Regional ! Semiﬂat on Enviromnmental Education. Columbus,
thu. "ERIC/SMEAC.

1GGaus; Jahﬁ, 1947.  Reflections on Public Administration. University, Ala.:
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- Science and Forestry at Syracuse.

B

. i

The physical technology of the 60's had vaulted us to Lhe moon, and thus had
given us renewed confidence in-our capacities, but from our new vantage point in
the cosmos we looked back and were struck as never before by the fragile, finite
character of Spaceship Earth. By invading one new frontier we raediscovered an-

other, a s:ata of hﬂrmgﬁy between humankind and Nature.

Continuing along the Gaus outline, developments in the social technology of the

. 60's played a signal role in the rise of environmentalism. The voice of the mass
media had become increasingly dominated by a relatively small coterie’of paper=
back publishers, magazine editors, and TV commentators. When these communication
gatekeepers almost simultaneously seized on the pestieide-population-pollution
syndramg as the big story, the message was inescapable. Beginning with Rachel
Carson's Silent Spring in 1962, on down through Arthur Godfrey's "Portable
Electric Medicine Show" in 1972, the mass media brought ecological awareness into
America's 1iving rooms and classrooms. The 1969 National Environmental Policy
Act tended to increase press coverage of environmental impacts by "afficialising"

environmental issues.

In their wishes and | ideas, all the great eealagical philosophers had alvays said
that true conservation would tequire a profound change in American values. Few
pgaple listened. But in the 60's the youth of the country began to understand,

if only because it matched a wave of antinmatgrialism gweepling their ranks. Per=
haps nothing so accounts for the current popularity of environmental studles as
this marriage of orthodox ecological ethics and the innate iconoclasm of the
young, coupled with their commitment to the tactiecs of confrontatlon.

There was no single, Pearl Harbor-type eafaaLrn'hE responsible for the rise of
environmentalism, but there were multiple mini-catastrophes: death-dealing smog
in the east, oil spills in the west, water pollution in the north, fish kills inm
the south--there was no place to hide any more. Once bucolle retreats, the camp=-
uses themselves had become cement monotypes. ‘ b

No single national personality--no Dewey, Jordan, Butler, Eliot, or Harper--

, spearheaded the move to enviromnmental studies, just as the environmental movement
" itself had no single leader in the Teddy .Roosevelt mold. On many a campus, how=
ever, a local leader or cadre of leaders came to the fore. What was striking was
the diversity of their backgrounds. There was scarcely a discipline that did not
produce on some campus a chairman of an environmental studies committee. Such |
diversity has lent a unique "personality" to the environmental studies "ecosys-
tem,” and speaks well for its stability and longevity. _

-Qut of the changiﬂg people, .places, technology, aspiratlons, fears, and person-.
. rages of America and its universities at the turn of the decade came a new spirit
and nevw curricula. The spirit was an embryo ecological conscience. The curricula
were an attempt to give that consclence substance and application.
_ : : L
The Scope of Change - i

It s striking the way in which the environmental studies programs we examined

have sprung from such a wide range of disciplines and professional schools; as at=
- tested, by the academic backgrounds of the leaders. Represented are one or more
ag extension educators, architects, artists, blolegists, chemists, eivil engineers,
- .ecologists, economists, elementary teacher edueators, entomologists, environmental
* educators, faresters. geographers, geologists, historians, homé ecohomists, jour-
nalists, laﬂdscape architects, lawyers, limnologists, mateorologists, music educa-
tors, outdoor educators, philosophers, physicists, poets, political ‘seientists,
public administrators, sanitary engineers, sclence educators, social studies edu~
cators, sﬁcinlagists, goils scientists, statistleians, systema engineers, zoolo=-
glsts. No doubt, if the leaders of all enviromnmental studies programs could be
identified, scarcely no discipline or school would be unrepresented. Perhaps
under nz othér rubric does a speeialist in general padagogy from Mu:tay State's.
modest environmental education program in Kentucky commune with a research ECﬂlﬁ—
gist from the University of Ealifnrniasﬁetkeley 8 sprawling School of Natural
.Resources.or with an organizational theorist at SUNY-College of Environmental .
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It is likewise striking the depth to which environmental studies cancepts have
penetrated the academic structure--vholly new ‘instructional cur:icula and organ=
isatianal afrangemenLB az the undergraduate levgl whally new master's dngEE

e;tensian caﬂfiguratigﬁs.= While in some cases the changes may prcve to be more
cosmetic than surgical, there is no doubt the impact of envirommental studies will
long be in evidence on the broad physiognomy of the campus. In our case studies
alone we found programs based in the disciplines of the arts, botany, chemistry,
ecology, economics, ‘geography, geology, history, limnology, meteorology, philoso-
phy, physics, political science, sociology, and zoology; in professional schools
of agriculture, architecture, education, engineering, forestry, home economics,
journalism, law, public administration, urban planning, wildlife management; and
in custom-built specialized centers, liberal arts faculties, multidisciplinary
institutes, and outreach instrumentalities.

Environmental studies know no geographic barriers. From Florida State's unique
work with community leaders, and the Cook College-Rutgers navel program in inter-
national environmental studies, through the grear heartland Schools of Natural
Resources at Ohio State and Nebraska, to the specislized ECO-Education program at
San Francisco State, environmental studies have made their imprint on colleges
&nd universities everywhere, public and private, large and small.

The Nature of Change

In keeping with the significant div;rsity anong -nstiguticns of higher educa-
tion, the programs or instrumentalities of environmental studies that have emerged
at universities in the past 10 years are not carbon copiles of each other. Each
tends to be indigenous to the traditions, missions, and ethos of a particular
campus. Withal, our case studies-have revealed certain what might almost be
termed remarkable similarities among types of environmental studies enterprise

. continent-wide.

5

Etiology '

‘ Except where a few environmental studies programs sprang avernight to full

flower in new universities, envirunmental studies have had strikingly familiar
upbringings.

Gn a typical campus there Emé?ged as we have said, a cadre af prafessars with
shared enviranmen;al concerns. Invariably they were relatively senior staff with
impeccable reputations in their respective disciplines, secure in the power
structure and free to ploneer. They organized as an ad hoc committee to propose
university departures. In due course they were institutionalized as a center,
group, program, Or some other such rubrie inm, but not of, the existing hierarchy
of departments, schools, and colleges. The funding was EEﬂUGuS, the in-house
‘reward system non-existent. Young assistant professors joining the configura-
tion lived hazardously in terms of merit raises and promotions. Gradually, the .
university formally recognized the instrumentality .in one way or another, al-

* though the adaptation may have been accompanied by some bloed on the floor.

Taxonomy

The resulting genus environmental studies has three principal species. On the
one hand there is the program with an emphasis on undergraduate teaching. A-
sub-species in turn presents environmental studies as the new core of a broad
*1iberal arts-and-sciences.education for respansible citizenship, typified by the
University of California=Santa Barbara's '"'generalist" ‘eurriculum, which took shape
in Ehe Shaduw af the infamaus 1969 Dll spill. A secand subaspegies foers Envi= '

tstigg, as a: San Franciscc Stste, or in Envircnmgntal teaching, as at The
Ohio State University-Newark. The two sub-species may inter-breed, as in
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Etanfnfd' Envifﬂnmantal Earth Sclences Program, whose graduates head for
advanced work in planning; engineering, geology, and law.

plingty master's work in cgnventianal or exotic Eields ‘associated with varied
" aspects of environmental mandgement., A sub-spacies tends to give products of
the environmental scienceas a social viewpeint, as in the Environmental Health -
program-at the University of Kanaas, enrolling science majors and englneers.
Another sub~species exposes students of the social studies to techanical subject-
matter, as in the University of Georgia's work with majors in social studies
education. These sub-species also inter-breed, as in the University of
California-Berkeley's Energy and Resource Group, the environmental communica=-
tions programs at The University of Wisconain-Madisen, and the University of
Pennsylvania's National Center for Energy Management and Power.

The third species of environmental studies takes its impetus from interdisci-
piinary research applied to societal needs, and develeps custom Ph,D, programs
to hand-tool the new breeds of scientists called upon.to investigate new ap-
‘.- proaches to new kunowledge. Some such programs are rooted in the blelogieal and
physical sciences, as in the University of Virginia's DepaftmEﬁE of Environmental
' Selences; others in .the social sciences, as in Indfiana's distinguished School
" of Public and Enviranmental Affaira; others in the professions, as in
Missouri's School of Home Economics.: ) ‘

@ t

=

Virtually 311 elements of the genus enviranmental studies are chatﬂcterized by
a concern for the affective or value dimensians of the field beyond its cogni-
tive demands, epitomized by Waterloo' 8 Man-Environment Studies curriculum or
Notre Dame's courses in philosophy. A]l elements are likewlse conscious, to

g:eatef af 1esser degfée, af an auﬁreach Eﬁuit Eﬂuzatinn, or pubiie Eetvigé_

Aﬂg?las' wark with inner-zity schanls, and thE Etate of Alabama's unique
‘Enviranment and Energy Education Consortium. )

Anatomy’ T
- The viable environmental studies program tnday, whatever its taxonomy or
' etiology, usually seems to exhibit certain common characteristics.: First, it ~ -
" 18 a budget line item, not a mendicant, although the level of funding may be .
.less than ideal. The Univeraity of Vermont's new Environmental Prngram and New -
. Jersey's veteran School of Ecnservatiaﬁ are representative of discrete adminis-
trative units.  Second, the ES program 1s usually a dengEsgrantlng program in
L5 its awn’right, not merely a "concentration" in somebody else's degree, although
' the credibility of some of the new ES degrees may be suspect, and some piggy-
back programs are thriving. Ball State's Natural Resources Program is typical
of the degree status., Third, the instrumentality sponsoring the program offers
- a secure, or at least semi-secure, tenure track for junior faculty, althuugh
the heraldic trappings of the conventional disciplines may still be embryo in
"nature; for example, access to the more prestiglous s:halarly jﬁurﬂals. Huxley
College within Western Washington State represents the self-contained faeulty.
After'a decade of mild cold war with established d¢ans and dons, the ES ‘leader
is again on easy speaking terms with his campus colleagues, as at Iowa’ State,
wvhere Craig Davis has a large "adjunct" faculty.. The ES leader is alsq eatab-
liahing effective communications ¥ith his:counterparts around the country, led,
erhaps, by Michigan's William B. Stapp. Thelr collective penetraﬁiﬁn of the
. pderal and foundation granting agencies.is a mixed bag; Penn State's Center for
- the Study of Environmental Poliey appears to have been psrticulatly suﬁcessfgl
at tapping varied sources of suppart

N

‘

Morphology

What in fact do Enviranmental studies programs-look 1like today? ' \
: \

At the leyel of uﬂdéfgraﬂuéte éducatign, one type is "Ecology U.," Tﬁe
) University of WiEEQﬂEin—GrEEn Bay, ‘an entire Ainstitution custom-constructe

'
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' Ecolo

. around humankind-environment curricula, or Evergreen State in Washington,

fabricated somewhat along the same lines. An intermediate model is St, Lawrence,
where a diserete environmental studies unit has found a niche in an otherwise
conventional liberal=arts college. A third approach is that of Colorado State's
School of Forestry and Natural Resources, whichrhas assimilated environmental
studies without much structural change,

With respect to professional training, there are, on the one hand, thuse programs
that represent adaptations of existing advanced degrees, such as the development
in economics at Wyoming. On the other hand, there are multidisciplinary programs
put together out of whole cloth, like the wate. resource management master's
sdministered by the ambidextrous Institute for “nvironmental Studies at The
University of Wisconsin-Madison. T -

At the level of environmental research and Ph.D. production, one model s the
problem-oriented approach like UW-Milwaukee's Great Lakes Studies Center, Another
model is the more discipline-based approach, such as Illinois' Department of
Ecology, Ethology, and Evolution. , '

LY

. Extension, outreach, public service, continuing cducation--as you will--has like-

wise several models: Maryland's retooling of ag extension; broad biological and
social science outreach, as effected by the University cf Washington's Institute

-for Environmental Studies; professional schcal publie service, as represented

by :he University Df Illinais Cnilega of Law' Offige Df Envifanmental and

Again‘ the striking feature is symmetry with diversity, or the other way around,
depending on how you view the university aniual.

What of the interrelationshi
t

ps zaday among ervironmental studies programs and
their colleges and universiti

- Unquestionably, environmental studies have had a measurable impact on the campus.

For undergraduates they have offered an air of relevance to the higher learning.

For graduate and professional students, they have provided entres to new careers

in both the public and private sectors. For faculty, environmental studies at
their best have broken down the ivy curtains that had tended to shroud each
discipline and its approach to researchable issues. For administrators., environ-
mental studies have provided a nudge to rethink campus configurations and to:
explore new outreach activities. : :

As evidenced by the widespread emergence of discrete courses, programs, majors,
centers, and institutes under the rubric of environmental studies or related
terms, the environmental movement of the late 1960's and early 1970's has had a
weasurable impact on college and university organization and offerings across
the country. But what 1s not clearly so evident is the more, subtle influence of

" environmentalism on the warp and woof of ‘traditional schools and colleges within

universities, and parciﬁulafly the solid role of environmentalism in breaking
down barriers among conventional disciplines to produce cross-discipline under-
graduate classes and graduate research seminars. )

While some of that influenae may have resulted only in semantic changes in o
course descriptions and college catalogs, the evidence suggests a reasonably
profound and relatively rapid adjustment of substantive offerings to the impulses

of the environmental decade. To be specifiec, at one fepresentative state
university, course titles with an environmental tilt have risen in number by

443 percent between 1965-66-and 1975-76, not counting the even more subtle
changes in the contents of courses aﬂd chgngés in titles.

H
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* 4intelligent tinkering."

In turn, the university'envifqnment has had a measurable.impact on environmental -
'studies. The innate conservatism of the campus has begun to mute the emotionalism
of early environmental voices and substitute a more measured approach to public

issues, New "hard" data from laboratory, library, and field are replacing
' yesterday's educeted guesses, The growing austerity on the campus now operates to

depress the development of ES teaching and research strengths, and reward-system
constraints continue to make it problematic for some junior faculty members who
might‘ghajse to do so to forsake their conventional disciplines for ES enterprise,

In essence, environmentsl studies have brought to the campus the basic concept
that the development of an optimum human environment requires an understanding
and an application of the contributions which can be wade individually and

. collectively by all the arts, sciences, social studies and professions. Quite

apart from the organizational adaptations developed to render operational. this
hasiec concept, the higher environmental studies seem tu have evolved six perva-
sive themes or 'red threads" running through all envirv.mental instruction and
research, vhatever theilr particular site.or strategy.

Unity .

All components of any system are in varying degrees interconnected and Iinter~
dependent. The integrity of the binsphere-—and of humankind as a resident--is
dependent upon the intricate balance of many subsystems. 5. with the global so-
cial system.. Our concern must be for relationships, interactions, and the effects
of various changes in conditions upon related subﬁrdinate, coordinate, and
Eupernfdinate systems--bilophysical and sociceconomic. Mulr said it: '"When we

try to pick out anything by itself we find it hitched to everything else in the

‘universe." :

Fragilit,

i

No social system is immutable. All natural systems have a limited tolerance for

perturbation.  This: concept pertains to the rate and extent at which physical and
social degradation 1s introduced into the environment as well as to the rate and
extent ‘at which energy is dissipated, and natural and human resources are ex-
plﬂited or manipulaﬁeds Commoner sald it: "There's no such thing 4s a free
lunch. ’ :

Bl

,Di?gtsitz ' _ . ‘

Long=term biological and sacialagigal evolutionary pfﬂE?EEEE invariably mnve

. toward increased complexity and higher levels of organization. .IE 1s by virture

of their diversity that mature nagural and built ecosystems are adaptivé enough
to 'withstand a variety of traumas without loss of identity. But cultural intru- '
sionsof modern man have reduced both local and global ecological variety., The
result--a threatened loss of stability to various ecosystems and ultimately to
the total biosphere. Leopold said it: "To keep all the parts is the sign of

Quality

Once seemingly efficient technologies and cultures have proven counter-productive
in that they fail to fuictién symblotically with natural systems and human nature.
If an environment capable of fulfilling humankind's higher-order aesthetic and
humanistic needs is to be restored and maintained, certain value reorientations,
some difficult tradeoffs, and some changes in life style are in order. Lincoln

;said it: "We must disénthrall ourselves.’
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-Policy - -
Resource conservation historically has involved largely private, technological,
ad hoc, stop-gap solutions to limited problems. Environmental protection calls
for m public decision-making process equipped for surveillance of .the total
‘environment and capable of imposing long-range economic, social, or legal sanc~
tions againat those elements presenting a threat to the public interest.
Caldwell said it: "A positive public poliey to protect the human envirfonment
is a practical necesaity."

Resporiaibility

E The interdisciplinary atudyﬁaf the pEQpleefesﬂBEEESﬁﬁéchnﬁlégy7System is an
inescapable focus of any modern university. Bryson said it: "A university
absolutely must turn a portion of its intellectual might towards the critical

problems of the environment.'"

"

" B . -1

The Future of Change

Are higher environmental studies a fad or a fixture? If anything assures\theit.
tenure, it is because they are really indigenous to the American university.
 The university world does not husband imports very well. Environmental studies
‘are native to’the campus. :
' . . v i -\
In the first place, the environmentsl problem lends itself in part to, technological
solutions-~gross scientific and engineering approaches. American universities
are simply very good at big, massive engineering problems. Look what has ,
happened just in the lifetime of adult Amerdicans. We lassoed the mountains and. .
.. deserts of the West with sinews of concrete and steel., We inundated simulta- it
»-  neously the forces of Fascism on two continents with tons’ of tanks and howitzers - w
and war planes. We have in turn revitalized whole continents with massive ship- - B
ments of technologlcal know-how. And more recently, we have zone to the moon,
from hindsight, almoat as easily as a Sunday drive. ‘We are superb at accepting )
big technological, challenges and licking them. Universities are going to - ‘ |
réspond in exactly this same way to the envirenmental problem. 1It's a natural - it
for ‘campus know-how. ' . o ‘ >

E

Second, there is an ethical, or moral, dimension to the environmental movemert ]
which i{s also very American. This country was born ag’a moral movement. We made
the conquest of Trans-Appalachiaa moral movement. Its real leader was not Daniel
Boone but John Wesley. Our great-grandfathers were taken up by an intense moral
movement in the 1830's and 40's--the abolition movement. We tend to forget the
great clout that movement had 'as we carried it through to a very .bloody resolu-

~ tion. At the turn of the century the prohibition movement swept this country;
‘and again we carried it to a resolution; short-term, yes, but nonetheless a moral
resolution.. We didn't really start getting out of the Depression until we

. changed it from an economic problem to a moral movement. That was FDR's signal .
contribution. When he got up on that dark day in Washington and said, "We have

* nothing to fearrButgar itself,” he changed the whole gestalt, if you please, of
the country. We madejjorld War II a moral movement as well. 'Mr. Eisenhower
_didn't call his after-action report Campaign in Europe, he called it Crusade in
‘Europe. ' More recently, we made the Marshall Plan not just an economic device but
a moral movement. So, in the sense that environmentalism tequires changes in
standards, requires value judgements, requires, as Leopold said, the emergence of

-~ ~ an ecological conscience, it is a moral or ethiecal movement, with a high survival

value on-the American campus which has always had an' evangellcal tradition. ~

at

Three factors may operate to negate this predictipn. ; ’ IR

.First, at the graduate level we could see a return to plecemeal researchuas and
" regiments that are the antithesis of the environmental perspective. University
faculty structures, policies, and practices are not necessarily benign for cross=
/ : : C e .

= : . Vo
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- discipline pfgg:ams!¥; Junior forulty members particularly may find Insufficlent
security in inter-college appointments with no tenure "home.” It will take alert

' administration to foster the cross-fertilization of scholarship that may well be
environmental education's greatest contribution to university enterprise. .

Second; at the undergraduate level, where environmental studies a:eAngerEd'sg
broad education for responsible citizenship, they merit student enrollment and
faculty support; but where they are billed as professional programs, they are a
fraud on students who will never find entry positions as environmental generalists;
consumer protectionism can and should catch up with the guilty colleges., Environ-
mental studies "will be strong to the extent that they incorporate specialization,"
warns Roderick Nash: '"They will be weak if they face the dragon of environmental
problem-solving with the blunted lance" of only the 'well rounded." The magnitude
of the environmental problem 'demands the specialist.'12 ‘

Third, environmental studies could die of malnutrition. It is one of the
anomalies of history that environmentalism came to the campus virtually simulta-

" neously with . progressive decline in university wherewitha'l. Rarely have they
enjoyed the fiscal support that could have been theirs if they had appeared even -
five years earlier. Nor have federal or foundation funds been forthcoming in ' '
anything approaching the need. It has only been through frugality that environ-
mental studies have sustained themselvss. A projected géneral decline ju, pniver-.. .
sity enrollments or a freeze on government grants could. threaten the continued S g
development, if not the existence, of envircamental studies. So could & public.

" backlash against the tough resource management options that are bound to come - ¢
out of campus laboratories and seminars. Fortunately, according to a recefit” ™
national poll, "environmental protection has been transformed into a popular
institutionalized movement that -shows little sign of apating, even during a
period of economic stress." - Lo . .

What is not beyond the realm of possibility in the future is a great. environmen—
tal cataclysm, very real and very widely perceived, that will energize Americans
and all people ip the manner of the Grgat'Dep%essian and World War II, and bring
society erying to the campuses for help. We need a strong base of environmental
studies in the universities in order to be prépared to. respond effectively

I to any such calls. ' : . C

'
1

There may be vocifercus arguments over timing and degree, but ghe;e is litctle ' E-;
argument today that our world of tomorrow will demand, on the one hand, a less
destructive Egghnalégy.apd on the other a less consumptive 1ife style. .(That there

is 'auch little argument over kind can be att¥ibuted, by the way, to effective
environmental education at all levels,) Given competent, dedicated personngl

and adequate funding, environmental studies programs in colleges and uidversitiag

can certainly contribute to the discovery and. application of more benige .
technology. “Whether they can contribute to a more conservative American life style

ias a real guestion. ) o ' '

It is not that environmental studies people do not talk a good conservation -
ethic; they do. It is simply that rhe typical university environment is the
antithesis of the respurce-saving that may be called® for. Highrise alr-condi-
tioned residence halls with windows that can't ;be opened, acres of blacktopped
parking lots in the absence of mass transit, no light"and heat discipline in
classrooms or labs, students celebrating IGIF as if there were.no tomorrow,
professors jetting themselves around the globe to manifold learned ‘meetings,

- echelons of vice chancellors still préaching the gospel of growth, alumni démaﬁEéV
ing it--at least on autumn Saturday afternoons: all this is hardly conducive to
the inculcation of a more frugal standard of living. ' ' -

llLeveﬁskyi Mark.. 1977. "Trying Hard: Interdisciplinary Programs at The.

’ Evergreen State College.” Alternative Higher Education, 2¢1): 41-46.
S ;Zﬂaéﬁ, Roderick. 1677. "Goodbye Renaissance Road,” The Journal of Eaviron- o
‘mental -Education, 8(4): 2-3. . o '
) /
Q a o _ <@;t:;£ii,,_» - - T
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Pg:ba§5 what we need is an ezpefiﬁental second-generation environmental studies . -
program, a prototype of the spartan campus that tomorrow may require. The model
is easy to delineate. : : . ,

A dormitory open to the winds in summer, in winter heated by individual pot-
bellied stoves in eacl’ room, the fuel harvested fromcampus woodlots. No private
vehicles. Lights out at taps. The weekend feature the Thesplan Society play.
Faculty confined to train rides. Vice chancellors absent. Alumni leading prayer’
meetings instead of pep rallies. : '

Weird? That is an accurate paraphrase of John Muir's account gi.his freshman
year at the.University of Wisconsin in the 1860's. One would be hdrd pressed to
say his austere environment depressed young Muir's 1ilting spirit. Far from
rendering him a kndght if secarch of afiivence, it made, him the first major custo-
dian of our natural wonders. It would at least be interesting to see what a John
Muir Experimental College of Environmental Ethics might accemplish in the 1980°s.
L. ] ~ . .
Yet it is unrealistic, of course, to ‘contemplate a precipitous mass rétreat to
the leanness of the mid-19th century campus. Such a retreat could not be effec-
tuated short of a political dictatorship that would be at least as evil as the
‘disease of environmental degradation. Given the growing insights. of environmental
| scientists and engineers, such a retreat should not be necessary. But those '
"samg scientists and engineers will be hard pressed to achieve a sanative develop=
. ment of available world resources in the absence ot a change of pace in resource
husbandry and consumption. o :
Until now we have done only what was easy, or what goverpment could do, or-both.
We have not really confromted the profourd changes in interdisciplinary gtience
and individual life style the erivironmental imperative may demand. The greatest
successes of the federal Environmental Protection Agency so far, for example,
have come from applying existing technology to specific sources of emissions and
effluents; stiil .to be introduced--and far more difficult=-are pollution control 3
.measures that involve real changes In American 1ife styles and land-nge patterns.
It could be we will be 'saved only by profound research applied to environmental |
needi, coupled with a hippy-type culture with a haircut, as it were, a culture
composed of fewer additive consumers and compulsive wasters, yet one retaining
the luxury of indoor plunbing.14 We must beliéve it inconceivable that a country
which has passed from Depression and glebal war to putting men on the moon cannot
& somehdw discover ‘the technological and, philesephical insights that will presetrve
the humar anifial in some state of reasonable harmony with his fellow passengers, T
great and small, on their’ mutual spaceship. A reasoned optimism 1s a require=-
ment for progress. To take undue counsel of our fears s to court defeat.

: Unquestionably we need continued and continual reshaping sf education at .all
levels if humankind is to SUTV%VE in the sort of world-that is fast evolving,
what Eric Ashby. calls 'education for insecurity" im a global society "wired -

", together so tightly=that a shoft-circuit can fry us all."13 : ‘

\

 'The continued success of the environmental effort in.the United States will'
- depend on .three things, says Train:16 our ability and willingness to find ways of

1;irain, Russell E. 1977. 'The Beginning of Wisdom.' The Wilson Quaféeily;
“1(4) 1 95-104. ; — ,

lﬁarnééérf, Val. 1975. "A Report of the Nature and Status gf Environmental . E
.. Education." In Current Issues in Environmental Education-1973, Columbus, Ohfo: "
- .ERIC/SMEAC. N — , : o |

i

ISAshhf, Erie. . 197%. 'ééspﬁiﬂg,Enévgisities'?a;a Technological Society. ~San C i
Francisco:  Jossey-Bass. - o - : : e
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keépiug costs, inequities, and inefficienciles to.,a minimum and of encﬂuraging
constructive reconciliation of environmental, sccial, and economic goals; gacond,
- the effective redirection of the gnvi:gnméntal_effaft to ensure a steady shift
'from the control of pollutions to their ‘prevention; and third, the strength of the
general public's commitment to environmental protection--which leads us back to
.enviraﬂmEnEsl education and its £ffectiVEnEES uf’nansefféctiVEness.

Several skills are_needed by pfnfessers and students in environmental studies,
Robart Good says'17 .o

1. .Skili in the analysis of complex interactive systems, long-term effects,
linkages of factors, and the worldwide consequences of locecal decisions
and actions. !

2. Skill in the historical analysis of the human perceptions, attitudes,

" and idealogies that can complicate the application of scientific Fnowledgpe
to the solution of environmental problems in differing economic and
political systems and in differing cultures.

3. Skill in the analysis of values and in rendering moral judgementsa; 1in®
’ rgzugnisiﬂg, for example, that growth and progress are ﬁar necessarily:

syﬂonymnus. =
ks s - e

4. 'Skill 1n personal invglvement in prablem-snd policy-oriented "inter— .
disciplinary aggien befittiﬂg a literate citizen of a EEIEaguered plaﬂet.

" Selected environmental studies programs suggest a variety of ways and means by
+ ‘Which university teaching, research, and outreach can help meet a natignal need
‘Tgr Enviranmental data,_dattrines, and action,

f . - I

[}
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"g, intetdisciplinary reseaf:h prgjeets wiEhin a unive:sity require major
effnrtsr;n Eﬁﬂrﬂi atian Af ‘their full value as edgcati@n is ED be nbtaiﬁéd'

r in the field of specializaﬁian. I; may alsu prnvide an 1nte=‘
ienee‘aneampassing the separate disciplines in a wider framework.
value may be lost if the interdiseiplinary resear;h is not

Bnt l:h:ls 1éf

The spe:ific goals of aga:dinatian are: 1) To match the capabilities of the .
: esm: to the necessary tasks, 2) to establish and maintain project
momentum consistent with the urgencg of the research nbjeetives, 3)Y teo
aghieve reseafth ubje:tives. -

with which we have had experience in the Institute ‘for Eﬂviranmental*=
& University of Wisconsin-Madison are,: faf ‘the most part, inter=
in. efivironmental questions, everything séems tied. to everything .
= ese. projects are interdisciplinary, they tend to be | large.- ‘A
typical -project costs $2 million for three years, and ‘has’ 25 faculty members -
from 18 different University departments. Thirty graduate students, ten full-
: Ei*evteghnicians, and about 40 other students complete the research team. ' i
Racapse this resear:h is funded primarily by state or federal gnverﬂmentiwith the :
1purpase of: Eiding the work of regulatory or planning agencies, the abjectives !
are ususlly practical and the results urgently needed. Typically, patential
v‘uaers aﬁxigusly await successful results.

“'Because the ‘projects are interdisciplinary and the users need the results
- urgently, the tendency to fragmentation is strong, with individuals cancantratiné‘
on the limited ‘areas familiar to trsditianal disgiplines. Prajeet participants‘ S

_tgk&s to develgp genuiné interdis:iplinary IEEU%EE[ Ehanges in Epansaring Bf S
" uger agencies may obscure objectives or even switch them in mid-stream.. If
“‘these threats to the integrity of the ‘approach and the mission of the je
. -become too strong, the educational experience of the student may be one- of frags
. mentation and extreme Erustragian. Although these may be a valuable 1eatning
experience: bacause they represent real-world eoﬁditinns, they may diﬁtnrt tht o

éﬁprngresa the student makes toward -environmental educatiﬁﬂ.f

.";

- The investigators in the projects with which we have had experience intend to .
' maka the research an integral part of a.graduate (and undergraduate) ed':atinnal
jexperience in" environmental of related studies. Although at the Unive :
.Wis:engin-ﬂadisnn there are msny variations in a graduate student's academic :
‘progranm. 1ead1ng to a Master's or Doctor's degree, a typlcal prngfam will 1neludg_}q
_1*3& majaf components: xecademic course work and rasesfch. S

“The' length and intensity of a graduate scudent 8 partieipaﬁian in a: reaearch p
Ject depends on the student's gnals. Typically a candidute for a Dgetnr!s' egra
- will devote three or more years to research on a topic that will be the-

;far ‘his-or her thesis. The research must include an ordginal cor
- geholarly work in this area and must be reported in a dissertati
written accﬂrdiﬂg to the standards of the Graduate School of the.
Ehe fa:ul;y membe:s nf theiﬂdividusl‘a degree’ cnmmittee.v When

f}lqames -We Jandrnw ia a Pragram Coordinator at the Iﬁstitute fﬁt

i Studias and Jamea L. Glapp is a Professor at the Department. of C L
: z Director, Environmental Manitnring and Data

in—Hadisﬂn. _ v
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£ students will be advised in the résea:gg‘wcfk by their pro- A
who will be participating investigators on the interdisciplinary //
sct, ' In some cases, however, if graduate students undertake

rt of a large project in which their major professor has little/or
tion, a research advisor providés guidance, Graduate students

arch assistants on a project are paid as half-time’ workers fof a
approximately three years. The intensity of the relationship between
tudent and the research advisor during this period will vary, but
almost daily contact is maintained. . . -0 ' -

e h to speak about some of the forces coming to bear on the educational
erience ‘of graduate students as a result of the character of the large

nterdisciplinary project, the project's tendency toward fragmentation af/

‘ghifting objectives, the nature of the student's academic experience, the focus

“on’ the requirements of the student's discipline-oriented comuittee. We have :

~ observed several kinds of mismatches producing problems we would 1like to be

‘able to alleviate. 2 : fod

' I. ‘Mismatch of Funding Agencies : ! .
The experiénce of a graduate student on any reséarch project may be i:ter-

" rupted because of  a mismatch between the objectives of the fyaliag w»gency and

‘those of the student. This is particularly true of those students whose T

“/research objectives:include examination of broad environment:i! #nd/ policy aspects: <

- of a.problem, Mismatches occur more frequently in large intesdisciplinary envir-

onmental research because the missions of funding agencies typically are limited

to ‘portions of the total problem. Rarely is the missini of a =ingle agency

broad enough to encompass all the components of a réal world environmental problem. . -

The effect of this mismatch on the graduate experience may become eritical 1f it

2 1s not recognized before students have committed significant portiona of their .- -

_b'graduaté'experiengeg , N . ; o

i

For .example; a student is working on part of a project funded to determine the -
: im procedure for siting electric generating statilons. In_%hg view of the
giudent and his advisors, the problem must be seen as an investigation of all the '
.. 'pussible mixes of demand with type of generating station which would meet the g

" 'need. i ‘As the research develops, the funding agency discovers/it had assumed
that the primary relevant question in the siting of generating stations

.. ~the establishment of air and water standards. Ita own bureaucracy questi
" ‘funding of research that moves outside the objectives of the /ag ’
ade to cut off the funds for the research when the gtudent has. already
‘gubatantial portion of his research time. Successful progres
s .dependent upon the student's seeing the research| throug

iversity makes every effort to assure that the research work,of g
is not prematurely interrupted, but heavy deﬁéndeaea. n -federal
upport of graduate student research makes thi

-federal agencles have recently become Wmuch
bjectives as organizations, and much more

be .the exact limits within which research will

han it  emerges, may be difficult to rec
gency in a large interdisciplinary project ¢q
roject Leader who must be sensitive to:g
-On-the other hand, the graduate stud
he situation from the perspective of t
endency ir to see this as an iﬂzruaian/ _ ;
pressure to modify the research directions.

R

' 1

‘encountered after the research is w




:éeluéidﬂé-géém to be either great patience on the part of the funding agency,
reat versatility on the part of the student, or willingness of the University to

ise’ other funds to complete the research.

;Thére appear.to:be two methods of reducing or eliminating the effects of the |

mismatch. ' First, it is better and more realistic to try to eliminate the problem
;thﬁﬁngh §EEPB'Eiméd at prevention before the project is under way rather than to
-try. freatment once the problem has' shown itself. : B

i&”pét;édgéf'éérgfﬁlgdiséussi@n and the study of research objectives before firm
“commitments establishing the components of the project have been made may go far

‘toward alleviating this problem, Discussions should include representatives of
-both the funding agency and the research team. They should take place before
“the, final research  team has been formed and over a long enough period to allow
action and ‘reaction between the researchers and the funding agency. Usually, at
he beginning -of ‘questions about the objectives, parties will he so clearly
‘guided by their own presuppositions that they will not realize that the same
words may ‘have an entirely different meaning to-others. S

i

In specifying:the objectives of research it is important that those writing- pro-
_ posals and foriulating work plans do not assume that .objectives are merely a
yuréaucratic exercise having no "real world" significance.- Conflicts between
different understandings of what research should be are better fought out in
praliminary discussions than in attempts to revise the course of research after
. mpeh héé{?éen'igvested in its progress. L ' R IR

A"second’ approach. to this problem is for the University to seek funding from a’ -:

_variety of agencies whose composite mission is broad emough to encompass the.

jcope’of the environmental problems. Although this approach aseems attractive,

the day-to-day realities of generating and operating multiple projects with: . -

‘wultiple funding agencies in an integrated fashion tend to be overvhelming, It . -

is somewhat -naive to attempt to organize government bureauicracies from the campusi

* Nevertheless, upon occasion, funding from several agencles can be combined-to =~ .

 gchieve a broader focus of research. The opportunity of the graduate student.to . -

“explore the broad scope of real world environmental problems and their solutions *
may thus be provided and protected. ’ - S

L *Sinée both methods of reducing the impact of mismatch of fundingﬁagencieé'tquifé
iﬁ ... significant periods of time, the solutions ma¥y lead to a second type of mismatch,

. the mismatch of time frames.

"11. Mismatch of Time Frames

The urgency of environmental questions and the need to build relationships among:
. different parts of a project may cause a serious mismatch with the time frame in-
"~ -which graduate students normally accomplish their research work. CTypleally, . .
- 'doctoral students take three or more years completing their research. During an.
4nitial period, they familiarize themselves with their specific subjects, search - . .
. the Iiterature to gain breadth in the field and develop some necessary.skills for:
*.the work. '(Often the skills are not those natural to a student's discipline,) -
. Finally, they begin the actual research. If the data-colléction phase of the
" research takes about a year and the analysis and interpretation of resulté another
year,.three years may be a minimum time for such an endeavor. .. . - - '~ .

Comme y seems to indicate that most "Requests for Proposals"
: “for research dollars coming from federal sources specify a completion time of
" froh 9 months to 18 months. This is only part of the problem. ~In many cases,
' research projected and approved on a three-year time table becomes 8o urgent. that
‘the funding agency and users are anxious' for results after only eight or nine
months. o S ! o
For an example at Wisconsin, a group met for -eight months developing their ~
understanding of how research should-be structured to study the question of
power-plant siting. About a year after these discusaions began, a three-year .

A reading of Commerce Dail
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th completion predicted by 1978, That is, four years would"
nning of discussions until the first projected conclusions.
bilic utilities were feeling pressure to begin the construction
lectric generating stations to meet anticipated peak demands and to _speed the
nversion’from:oil fuel to coal. In the State of ‘Wisconsin am additional elec-
ric: ngrgtihg,stgziﬂﬁtgapacity'éf’7;500 megawatts has.been proposed for use by
990

as: funded w
m:the begl

199 ‘this:total, the siting of 6,100 megawatts capacity, could not be affect-
-ed by the conclusions of the study because the actual decisions would have been -
‘made prior to completion of the research. B

~ If the time frame:for the research could have been shortened by one year, a
. larger, potentlal impact on the problems in siting power plants might be antiei- L
~ pated. But several kinds of factors limit the extent to which the time frame can °
'be collapsed. First, in many cases one portion of the total problem must be
studied and some results réached before it is possible to proceed in a related.
- area. ‘These pieces cannot be run concurrently. Second, the building of a team
for interdisciplinary research requires a period of time. Usually investigators
- who_have not worked together befo.c will require from six to 18 months of mutual
- experience béfore:they are ahle L» function efficiently in interdisciplinary
projects, Third, the natural .. chm of the academic year, to which the graduate
‘student 1s tied by the demurds Fur satisfaction of academic requirements,
frequently restricts the rf.ar “llity of design of a major piece of resmearch. L
.. The'urgent need for results tempts the project leadership tc promise quick
.-~ conclusions and puts irresistible pressures on the research advisor and the _
- graduate student to meet impossible deadlines. While in many cases this may - |
" represent a “real world" condition to which it ls good to expose a graduate H
“student, the dilemma raised by this situaticn should not be left unexamined nor
‘should it be assumed that everyone draws the va. s 3:lusiona from the tenaions .
" 'that exist.’ ' ‘ : ) . Lo - B

- A great -deal can be done about tensions resulting irom differing time frames if
" the problems are anticipated early enough. Matching time frames muat be a ' SR
. subject of careful investigation before the project begins.: If however, it is. = '
-*" . encountered only after the project begins, the understandings of the time frame
for different parts of the research must be realistically clarified among both
researchers and sponsors of the research. . - S e

:

The attempt to examine in advance the expectations of sponsors and the time = .
~ ‘table of componenta of the research may involve us in another time frame problem.’
7. 1t 'is a desirable educatienal goal to include participation by the graduate . '
-~ ‘student, especially the Ph.D. student, in the design-of the research. But.am ..
investigation before the project begins can require periods of time which signif
“dcantly extend the graduate student's tenure on campus. This is particularly -
true in large interdisciplinary projects in which relations among cotiponents are

complex, - Further, it may happen that after thia careful examination of itime -

. frimes is made, the work may not be funded. The atudent muat then- search for
‘. &1iernative research topic, or obtain funding from another aource. Obviously

“+this will also result in costly delay,

Qéh.ag;ﬁxpegtaﬁigna for Ngnaieaearch Saervices
= 'for proposals for research in the environmental area aitgp;géil

iixture of driginal research and repetitive services,: '
h:on' a. coal-fired generating staticn it was.necessary te
feinity | \

ty meteorological data., These data would be used by several: other
‘he research in models for diffusion of plumes in the ‘air and:the
sition of pollutants. Initially, original researchi was na:
y det a best methods for securing the needéd metcorological dati

‘gcale ;appropr] to these uses, Once this initial phase was completed,
' . .the meteorological activity needed was the continual monitoring of the ar
e research to’producé several uninterrupted years of data of wind-direction’
"~ velogity, precipitation, and temperature. . - Y e




e :nntinual mnnitﬁriﬁg af an area was recognized as vital to the re= -
1, ‘this 1a not theé kind of work to which a graduate student ¢an be appointed
8 part nf‘his:academic pragram. Graduate students who find themselves facing

.M agademic needs being neglected. If this prob-:
ft is passiblé ta set up a munitariﬁg prggram ’

) ,,lve itself intn a znntinual mgnituring fun;ticn. Further, when
1 e Eﬁ?Ents are employed to pevform vital service functions, experience
’ﬁéigates ‘that when faced with choices involving their own research.and their
;émmitments Ea the" p;ajecﬁ, they must choose in favor of their own educational
experience. ' Although this is as it should be in view of the overall mission. gf
“the. University, it can create’significant problems for the project, .
LIRSS f
It haa been our’ experiencg that in general, our University research teams, R
facilities, and institutional arrangements are not well designed for long-term,
© -eontinual: mpnitaring operations. Our firat line of defense against this problem -
is-to'avoid praje:ts that have as their core continual monitoring or production
v;af lafgg amounts of repetitive data. On the other hand, a certain amount of this
-‘activity 1s necessary for any environmental research. We would try to reduce the - ..,
problems for graduate students by using permanent emplnyees. technicians or e
vvspecialiata, to meet this need. . "

‘The existanca of long-term manitaring services may be of great intereat to
”graduate students. The unde:staﬁdiﬂg of how they function could well be a pgtt

.. .of. their education Experience. However, in our opinion, this is not the kind of
_ag;ivity that prnpér y’ should be the gentfal focus of wnfk by gfaduate student;;

A Hismatch af Breadth and Tepth

" The educatian of students in the environmental area is a balancing act bétﬂeen

. the demands for breadth aud the demands for depth, While students must.plumb. o
‘deep’ enough in vheir stuliss to be masters of their particular’ disciplinaa, tbey )

must be broad enodgh to see their fields in proper context. Enviranmentathrﬂbﬁ.
lems tend nnt to match custowary academiec boundaries, as understood by many -uni= . -~

" versities. Environmenctal problems are usually much broader. In addition, the
dilenimas faced by many potential ussr agencies rdd otber dimensions Ehat may

requize Even braade: viewa af the problens. .

For - example, consider a graduate student who delves into a current problem of-
13nd-fég§rd5 systems. He produces a masterful dissertation as a result of his

" atudy. But it includes, in addition to work in his home discipline--engineering~- -

- much that 1s a study of history and of political 4nstitutioens, His research’ tapic

. had been deve! - ed with remarkable depth. But it required him. to’ step outside the

- boundaries of nome diacipline and venture into other fielda. This makes it dif=
ficult to define clearly his academic task. A traditional academic committee )

 might well ask whether a graduate student should reach out so fat beyond his pri-
mary’diseipline in graduate work. Strong sfguments can be made on bnth sides. .

In Ehe past, students At the’ University of Wisﬂﬂnsinaﬂadisnn who wanted Eo study _
- environmental monitoring found themselves at odds with academic’ committees, - Thafu;
;- breadth of the education required by the subject.resulted in preparation dif-
" ferent from what would have been dictated by the Qustnmar? depzh required in aach
Vo aeadgmic disciplineg.

Reeently, however, a graduate degree progran in this area has evnlveé baaed on
new requirements for the graduate student. Thuse new requirements’ diffef from'
) _Eheae of 'the related disgiplines; they involve several dlsciplinas in an iﬂdiv*d—
- - ual program.  Further, the student's academic committee is made up of faculty
.- members fram ‘each af Eha relevant dis:iplineg. The strugthe af thig‘agadamiﬁg'

H
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;s*participatian in several disciplines at one time,

e believe that the solution to this teﬁsinn between depth, and breadth should
fnat be fgund in eumpletely emrhasizing either alternative. The tenaion between
: dimenainng shaulds—and willsmeuntinue. ‘Hawevef, as a result gf pfes=

_»sbly shifc taward greatet breadth, at least for some studentg. Hure time may Bg_
f'required however, for the preparation of students in rhis area, since it is .

.- probable that a reduced Emphasis on depth will Hot be apprcpfiacg.f Dépth will
“be reﬁuired as welllas breadth. : :

V. Hismgteh With Audience

o 1f one were ta engage in pure research, pursuing "knawledge far ita own sake,"

L the audience or user of the results of the study would not be important.
Environmental research, however, is usually focused on the application of human
knowledge to the solution of "real world" problems. The problems tend to be
urgent and potential users waiting for results are clearly identified. This is

_not a familiar context for universlty research, which has been guided by the
image of free pursuit of knowledge in order to understand reality, without the
constraints imposed by attention to the audience. Lo -

The graduate student involved in environmental research will face tensions . Co
generated by the anticipated user of the results of the research. Consider the C

‘‘ease of a student whe i3 expected, ‘under the terms of the project, to produce o
a manual to enable a state agency to use the study's results, The manual pro- L=
duced has scholarly elegance. - It contains derfvatlons of .the equations used Coe
and explains most of the technical details involved, But the state agency e
receiving the manual actually expects one that will expiain in clear,. practical - - ' .
’1ahguage how to use the result. Under .the gnnditians,lthe manuai will not meem

* to prnvide the infnrmation the agency wants, 7_ ' i

In this :sse, the work of the gtudent is guad and probably the material prepared -

will be of use at a different level in the state agency. However, this person S

cannot help being affected by the obvious mismatch between the Expectatiana of L
"the agency and his expectations in this project. i

Qpe could questien whether: it 1s appropriate for the graduate student who 18 - -
gupposed to be demonstrating the capability for original research to be writing;»
-4 manual that is expected to have practical application. For host graduate )
- students, to prodiice a good, working-level manual wolld require the development
-~ . of an extra communications skill, although some could do.an excellent job at: this
_through natural ability. It is not unrealistic to consider that-the develupment
of skill to communicate-the results in a way that will maoke them’ ugeful to
technicians bhould be an integral part of environmental education. It has Jbeen
found in'many cases that solutionas to problems cannot be immeﬂiately applied . = -
because they are structured in formats or terminology that the apprnpria;e agency.
—~:annﬁt uge.u-"Tha truth" sometimes does not mske an impae; withuut same help' U

. v

, Iﬂ Eha real wafld, environmental questions-may 1nve1ve not anly regu{g;gzyfrgr
lgageneiga but. ¢itizens’ environmental groups. The graduate atudent who would
* expect” from his academic experience thar his most-imps¥tant-task is to prepare ‘a
articlg that will meet the standards-of-s scholarly journal, may need: to knaw alsn
Ehat ca'*unieatian of _his-results at a different level, far different pux '
ggﬁnétha audience—-may bae equally as imparcanta :

A miama:eh of audiences is more easily prevented than it 15 eured, ence i:
encountered... .But once the problem is clearly recognized it can be salved
the outset of regeareh. especially where federal agencies, state. agen:ies
mental groups, ‘or industries involved in environmental queations are conce
attempts to undetstand the relationship 6f the results to the user ahauld,be
made. A part of the subject matter with which the graduate student should bec
, familiar 1is the rglatipnship of the results of this research tg variaua PﬂtEnﬁi
UEEEE . '
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Patential Users '

As an altetnative approach on large projects, speclalists in manus¢ript prepara=

‘tion may. be hired to "translate" the scholarly journal product into a format

more compatible with an identified audience. If this approach 1s used, the

. .manuscript specialiat muat achieve and ma ﬁtain close working relatiaﬂships with= .
both the researcher and the audience. » .

" . The: five types of mismatches detailed above are variations on one theme: a
mismatch of objectives. It is important in environmental research conducted in
a unlversity to achieve the best possible match between the objectives of the

~ research as perceived by the funding agenecy and: the user “agencies and as per- - .

+  ceived by the university. Early anticipation of -the problems that ‘may come from

", a mismatch of objectives will often lead to solutions. But this requires atten-
‘tion. to many detalls before a résearch project actually exists; attention to
, some broad details which may be larger than the confines of the project, while

N 1 t is in progress; and attention to follow-on activities after the project is

: finighed, The coordination and management of these relationships will aid in

relating the "real world" field of environmental research ta the academic

clinate of the graduaﬁe student.

Some of the activities necessaty far the solutions of these problems are outside
the normal confines of any one project. - They require that a separate--and °
usually separately funded-=-core organization be available to garty out certain
important tasks. : I .

1. . Develop teams. Teams need to be built carefully to conduct interdisciplinary
! vesearch. The 6 to 18 montha usually required to bring several reaearchers

together to work efficiently in an interdisciplinary mode may be a time when
they need stimulation and help in working out communications. While some of
this development of skills néeds to be done in the context of the project,
part may be done before a project is under way. Help may be needed also to
replace a team member who leaves the work, asinge a break in the team may be
eritical.

2, Plan approachés and proposalsa. The suggesated sgluticng to many of the
- problems we have seen require a period of planning before proposals can be
»,  finished. The task of keeping momentum in these initial phases of dia:usaiaﬂ

" and planning can be aided by a more permanent arganizstian. ] T .

3.  Link projeets. The goals of some envirnnmen;&lfpfﬂjects “are too broad to be ]
‘funded by any one agency. In recent-yegars, state and’ federal agencies appear
- to be under increased- pressure to-confine their work to clearly limited
missions.—Thia means that any one agency can fund only piecescof an investi-
- ——-gation. - For a broad view of the solution to such a problem, someone needs to )
bring together the results of several projects, or bring the rasearch teams -
into close proximity. A permapent core group could serve this function. . )

4, Collect and make research results available. Long afier a project is com-
.pleted, the results, and sometimes the data, need o be available for
communication to other research teams or users. Lhis is generally outside
the control of a particular project team. A longer-term group is needed.
For. example, it could structure and maintain a data bank in such a way that

ot it can be effectively used by other researchers, It could also explore the
channels of communication to potential user groups not yet aware af the
research. L . c

While ghese coordination functions are focused to make the research more

effective and .useful, they will also provide those conditions within inter-
digeiplindry p:njects that will improve the experience of the student who has N
part in the work. o

o , | 17g ‘
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ENViRDNMENTAL EDUCATIGN RESEARCH

Papers in this section represent 1earning rESeargh in K-12 envi-

ronmental education., They ask, What sorts of instructional pro-
| grams or specific EEachingﬁlearning strategles produce what sorts.
of learner outcomes, and why? They constitute ‘a variety of
approaches, from "pure" to "applied" to "informal," Two-papers
use rather tightly controlled experimental designa “to examine the
effectiveness of specific teaching™ strategles, Lei Burrus-Bammel
and Marlene Hansen-use one brief experimantal treatment while
Hhryrﬂepburﬂ uses three different treatments over a somewhat
lgnge: time frame. Two papers deal with innovative school dis-
triet programs. Fred DeLuca, et al. examine many. variables ‘in
evaluating a program which has “been in place fot several years.
;:Karen Hollweg's paper is primarily a program description, but she
“includes encouraging results of informal program evaluation. (It
should be noted that the issues examined by students in this pro-
gram are not all Envirgnmenﬁal or egnlngical issues.)

Regsearch results presented by Louis Iozzl are particularly stimu-
lating. He develops, validates, uses, and describes new work-
which will use an Environmental Issues Test ba&ed upan Kohlberg's
stages of maral development., . ,

K
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ENVIRONMENTAL EDUCATION: A RETENTION STUDY

 LeikL§nE'Burrus;Bammg1l and Matlene Hansanl : + '

iTwEnty seven- (27) fuurth grsde students were subjects in a study that was designed
- to determine whether of not puppetry would be an effec;ive means of cnmmunicating
“an enviranmentsl message. .

A pfs—test pgst—test cnntrnl group design with a retention tesc three weeks latet
_ réprEEEﬂtEd ‘the experimentdl procedure. The independent variable was the teaching
‘" method, puppetry for the experimental group and traditional lecture for the con-
; .,_trnl graup., Knnwlgdge and attitude were dependent variables.
N Resulting knnwledge data were analyzed by a paired "¢, ," attitude scales by chi-.
" square. . The puppetry group was significantly (.05) higher on the knowledge post-—
. test, admiministered immediately after the treatment. However, no significant
’adifierengé was found on the retention test administered three weeks later, althnugh
'bath groups still varied significantly from the pre-test. L —

'INTRDDHCTIDN - : e

The: evﬂlutian of gnvirnnmentalﬁeducstign mgthndalggy has parsllaled the stages of
"sgience teaching;,identificatian, colleetion, expefimentatian, exploration, and-
.-ﬂbservatiaﬁ —(16:7-8). This, however, does not seem to be the most-propitious
trategy' for establishing needed innovative instructional ideas. A Présidgﬂtial
advisory group for ‘environmental education (13) as well as Galushin ands.
Doraiswami. (5), indicated a need for new and interestiﬁg methods. Egppetfy, one

‘of  the oldest art forms, has been said tc constitute an international language
- (3). Theréfafe, a study was designed to decermine whether or not environmental

educdtinn ‘programs could be taught through puppet presentations.

REVIEW OF LITERATURE _ * . S

One common denominator in life is the universality of play (12:3). Play has also
.been recognized as the major medium of learning for children (7): As early as
* 1915, John Dewey was concerned that few people had Experimented with natural play
activities in a classroom situation. That same year, the use of puppetry in
education was considered. Lee comménted that "a true educational experience is
possessed by play and, to the full extent, by play alone... Play is thus the
. essentigl psrt of educa;igﬂ" (8). R

The 1968 report of the Commission for Economic Development expreased concern that
too much instruction utilized the lecture method and recommended greater experi-
mentation with alternatives. Reported investigations, however, have failed to
indicate that altern:tive methods such as simulation, gaming, creative dramatics
or storytelling were -lgnificantly different from :anventignal or traditional
methods of instructian (1, 4). -

A resgurcé manual to "aid elementary teachers in using puppetry in: the classroom
was developed 4in 1952 (17), representing the first graduate study at Fenn State
conducted eon puppetry. The specific needs of children which could be met by
‘puppetry are the following: .

~ 1, A friendly atmosphere

2, Improves children's coordination
3. Improves creative expression . ‘.
4, May meet both.-student and teacher's need to reach educational goals with
. greater ease . - .

"5, Can mativste for the activities: : .

1pe, Lei Lane Burrus=Bammel and -Marlene Hanson, Division of Forestry, West
Virginia University, Morgantown, West Virginia, 26505. Support by the West
Vifginia University Foundation made the presentation of this paper pasaible.

]
N . . ,
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v F. Music appreciation - -

A.  Reading

~ B. Writing = :
.- C. .Listening L ~ -

D. Speaking . L

E.. Historical reseaxch : , ‘ :

6. Develops ability to understand group dynamics: e
7., Develops positive attitudes ° I v
8, Provides a means of expressing feéelings, yet a_means of remaining anonymous
9  Creates a need for clear pfcnuncia;icn‘snd enuncidtion

210, Enables chidd to.become-involved in dramatics

11. Puppets meg: thefeed for fun and serve‘as a worthy use of leisure.

—In 1975 Bennett pointed out ‘that very little hard d~ta had been gathered to de=
o termine the resulting effects of various environmeat .. education programs. Not
one of. the 117 abstracted studies in Research in Outdcor Educdtion correlated
- knowledge an& .attitude nor reported attitude or knowledge change over varioud
~time periods. :-In her opéning remarks on "The Dynamics of Research'" for the Na=
~tional Research Werkshop,?van der Smissen commented that "there need to be more:

studies°concerning retention; how long-does a Tpeak’ expérienﬁe have impac;?"

(15:14). : _ , :

*PRQCEDURE

A pte=test pa5:=tgst cuﬂtrnl group design with a retenci@n test three wéeks %atér
represented the experimental procedure. ‘The teaching method, puppetry for the
experimental group, traditional lecture wmethod for the control group, was the
indgpeﬂdéﬂt variable., Knowledge and attitude were dependent variables. - Both

instructional presentations were based on the same lesson plan, which illustrated )

the interrelatedness of people and nature. The term environment was discusged

as wedl as the niches that ‘ants, bees, earthworms, and people occupy and share.

Each presentation included the use of a poster board with the words: Environment,

. Head, Thorax, Abdomen and a large drawing of an ant. The hypothesis was that
puppet:y would be as effective as traditional Eeaching methads for environmental

education instruction. .

=~

Subjects EﬂnEiEEEd of 27 fourth grade studentS male aﬁd female, from two classes
" at Suncrest Elementary School, Morgantown, West Virginia. A toss of a coin de-
cided which class was to receive which method. The control group (N=13) received
a l5-minute traditional ‘verbal pfasentatian at 9:15 a. m. and 30 minutes later,
that same day, the experimental’ group (N=14) received a’ 15-minute puppet presen-
tation. Extraneous variables of teaching personality, novel;y of having a dif-
ferent person in the classroom, etc. was controlled by having the same individual
present both methods. The advantages of controlling these factors sgemed to
@®outweigh the slight dissdvantsge of different prEEEﬁEaEian times. .
The total test cnnsisted of 10 questions; the first 7 wera dirEéEEd at knawiedge,
while the remaining three were attitude dindicators (attitude being defined as the
favorable or unfavorable response toward a statement, event, or class of abje¢t5).
Knowledge questions werec both of & true-false and multiple=chuice nature with
pictorial options for the attitude questions (Figure 1). Lewis demonstrated that
" plctorial attitude scales vere wuccessful with primary age ﬂhildrvn 9. )

' 9.. Héw would you €eel about killingwgdhaneybéé?

Figure 1. Pictorial Attitude Scale.

S
3
5

[
-~



" RESULTS_AND-DISCUSSION

I

. A paired "t" test was utilized to analyze questions 1-7 (knowledge), and chi-square
L " for the remaining three attitude scales. The two groups did not vary signifi-
© cantly on either part of the pre-test which allowed the null hypothesis- of no

significant difference between the groups to be accepted. +Knowledge scores did
2 improve significantly (.01) for hoth groups on the post-test with the experimen-
tal group®(puppetry) being significantly (.05) higher 'than the control (Figure 2.,
‘Tables I and II). There were no significant differences within or between the
groups for the attitude questions. Knowledge retention data, gathered three weeks
after post-testing, indicated that both groups still varied significantly (.05
experimental, .0l control) from their pre-test scores and that the previous post-
‘test between group difference no longer existed (Figure 2.). This. would suggest
tliat each méthod had the same relative effect on the students and might be bene-
ficial for conveying environmental information-to fourth grade students.

[
]

8 t=2.938% ‘
e - Ty

. Eigg:iménﬁg;rngjI ~ Post=T oLt o Retenti.on

%=7.375 &— (=45157%% —> %=12.875 — %=10.750
-

. t=0.440 t=3.190% : EEQV,DGD

l . . : o . . \L
‘Control Pre-T S © Post-T . Retention

' %6.875 ¢€— t=4.073%% —> x-10.875 ¢&—— t=0.242 —3 ¥=10.750

**Significant at .01 level, 7df 3.499 o , B
% Significant at .05 level, 7df 2.365 ) .

Figure 2. Between and Within Group Knowledge Scores
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. Fxperimental | Pre-test |7 Retention

Control

B Eé'Sigﬂifi&sﬁt3a£"]61733v31, 7df  3.499

TABLE. 1

WITHIN GROUP PAIRED "t TEST KNOWLEDGE SCORES

, e T TPost-test |
- Group. 7.375 4.657 | 12.875  1.457 5.500

= H

Group ' 6.875 . 3.440 | 10.875 1.642 4,000:"

- o= 8D X . 8D | MeanpD  "t" df Sig.”
‘Experimental ). Pre~test 3 i

Experimental | Post-tost |  Retention _
Group 12.875 1.457 | 10.750 2.866 2,125

Control’ " ‘ N :
Group 10.875 1.642-| 10.750 1.669 0,125

Group T7.375  4.657 | -10.750 2.866 | 3.375

Group 6.875 3.440 | 10.750 1,669 3,875

3.987 7 , **

* Significant at .05 level, 7df 2.365

S

' TABLE I1I )
A BETWEEN GROUP "t" KNOWLEDGE SCORES-

. k]
\ — X 'y x 8D men

]

Experimental (N=13) __Control (N=14)

14

Pre-test | '7.375  4.657 | 6.875  3.440 | .74

10,875 1.642 | 2.576

Post-test | 12.875 _1.457

tdon | 10,750  2.866 | 10.750 _ 1.669 | 0.000 14 ]
ficant at .05 level, 14.df 2,145” o - '

test, and being requested not to sign their name to either.
not & "normal" classroom procedure.

[ - < .

. e _;:11?5%: o
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" Several flactors could ac:ount for the insignificant or non-funetioning value of
- the attitude questions, Rokeach postulated that attitudes ar
during organization of beliefs abecut an object or situ;tipngpredispaging one to -
respond in some preferential manner' (14:134). Therefore, a short, l5-uinute pre= -
sentation absent of fear messages might not be powerful erough to alter the V
organ.zation process that determings attitudes. Research indicates a positive
relationship between intensity of fear arousal and amount of attitude-change . -
(10:204) . .Marler concluded that "the most effective approach the consarvationist
can take is a negative, punishment-oriented approach" (11:52-53). Another possi-
‘bility' is that the questions might have been ambiguous, either in content or form. ..-
Some students were baffled by recelvinga pre-test, an identical one for the post—
This was obviously

"a relatively en-




There WEYL, h&WQVEE, certain Limitations. The subjects did not represent a ran-
- dom mample and thelr degree of cooperation, was not strictly controllable. The
fact’ that, the test was not standardiged with rgliabilitj and validiﬁy coeffi-
elents mighh be a weakness. . )

T

I

<ing. the age or grade levels, .determining the relationship betwéen intelligence
_ level and various instructional methods, extending the retention time, increas-
ing the presentation duration, and ineluding more than ene puppet sessign for a
unit of - EﬂvirnﬂmEﬂtsl maﬁerial . . :

P
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W e ENVERONMINTA LNOWLEDGE AND ATTUiUDE CHANGES IN A e
HIGH SCPOOL PROGRAM OF INTERDISCIPLINARY SOCIAL
i STUIREES AND SCIENCE EDUCATION

Mary A, Hprﬂt‘ﬂl

Epvironmental Educardon for Secondary Schools (EESS)E, a curriculum project at
the University of Georgla in 1975-76, sought to produce competencles in ev i ron-
.mental problem=so lyixg and positive changes in envitonwental attitudes by integra-
tdng coursed of tle minth and tenth grades. The progtam was based on an assdip=
tfon that to e ffecti~vly make informed decisions about environmental 1ssues,
atudfents xequire gpecific knowledge and skills' from both the social studles and-
aclences, Such interdisciplinary education for environmental problem-solving
has had pumerous adv<cates in the environmental education literature (Dean, 1970;
Tanner, 1970, 1971; Stapp, 1572; MclInnis, 1972; Aleman, 1972, Hepburn, 1973;
Chinleckd, 1974 ; Tun<t, 1974 ; Hepburn and Simpson, 1975; and Kirman and Nay, 1975):
EESS sought to developand pilot test a workable model for cross-departmental
interdiseiplinary environmental instruction in the high school.

The project's instru<tions1 approach was to combine solid groundings in sclentific
krowledge with skillsin socl. © issue analysis to produce cognitive gains and
attitude chinge. Th<ecrrico.un medul: . involved mostly cognitive learnfng acti=-
vities with some val-ue anal-sis interspersed through them. Local environmental
issues were highlighted'to arouse student interest apnd increase involvement, but
broader, umiversal application vas also encouraged. '

"A numbex of environmental educational researchers have postulated that incteased
environmental knoviedge and skill will produce p ‘tive attitude changes (Stelner, -
- 1973: Hoyell and Warmbrod, 1974; Moyer, 1975; Q , 1976), However, ihe results
; of the reseirch are gmerally inconclusive or negacive; One facet of the EESS
’ Project yas to lmves tigate the effects on attitude of social studies and science
modules yith their s trong local focus. ‘ ’

_.The Guinpett Couraty Sthool District, located in a rapidly growing suburban area

.of metro-Atlanta, va$ cooperator to the project. Its largest high school served
as the pilot test gite for the curriculum modules, Information and viewpoints
wére drayn ifrom thro yhout the county-wide school dist:riet to provide for local
application of emvir onmmental concepts, o .

DESCRIPTION OF MATERIATS AND TREATMENT

The project pr odutced 8 coordinated set of modules (ome for science and one for
gocial studies) F£or both ninth and tenth grades. Each module stressed the content
of 1ts mybject area, but was interdisciplinary in application. The four modules
each contained & student book, teacher's guide, slide set, audio tapes and supple-

* mental myaps and bogk lets, Readings and activities in the modules were mostly aimcl

" at teaching kmovLedgeand skills, but some value analysis activities were contained

{n.each poduile. Eachmnodule was designed for approximately 15. class daye,

The cooxdimated fisttuctional modules for ninth grade weve prepared for use in
geography and biology courses taught to the great majority of ninth grade students
(d.e., those considerd to be in the low-average to high-average range). The ma-
terials focused on rapld population growth and the attendant issues of land use
planning, wiste recyeling and pollution. Their readability level by the Dale-Chall
.. Eormula yas at nfngke grade. . : : .
The tent};, gtade midueles vere prepared, at t'.: request of teachers in the school
ddstrict, to meeca need for materials for "slow learners' who were the'low per—
forming geuderets [or vhom specilal courses were offered. The written materidls.

JTIEEy A. Hepbusrn, AssSoclate Professor of Social Science Eduéaﬁim, University of
Georgia’, Athems, (A, ' - :

=

zinvimhmgﬂtal Edication for Secondary Schools .curriculum development project vwas
initdated, in 1975.76 vith support from a grant Erom the U.5. Office of. Education,
7 Project gt aff vexre dram from the Departments of social Sclence Education and Science .
" Education at the Infversicy of Georgia. Dr. Hepburn served as Project Director. -~ .

i
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were at the seventh grade level on the Dale-Chall readibility test, 7hese modules

. ware prepared for Integration into the action chemistry'course and the "A-level"
American history course taught fov slower students. Th: topilenl focus on the
tenth grade materiala was water problems including sou- -3, usage, pollution,
treatment methods and flood problems.

. The implementat!~n plan was based on the assumption that it would be m sffective
-te work within the exiating curricular framework tham Lo attempt to ch the
departmental structure or expand the program of studies with several nv. .ourses.
The piﬁjeit sought to initiate interdiaciplinary insgruetian by jeint planning
and coordinated teaching in the science and social studiles departments. The mo=-
dules were taught by teachers In the soclal studles and sclence departments as a

« part of thelr regular courses. The'same environmental {ssues were studied in
fclence and social studies at each grade level, but each module highlighted the
ipformation, skills and perspectives of the anﬂcifit subject area in which 1t was
tavght, (See Figure 1.)

o : THE PILOT TEST DESIGN

In the spring of 1976 the newly developed instructional modules were taught to
intact ninth and tenth grade social studies ard science classes in four test groups
ag followa: ) a group which studied the science module only, 2) a group which
acudied the s.. lal studies module only, 3) a group which studied bouth the social
scudisa and sclence modules, and 4" the control group or a group of students who
received no environmental 1n5tructlnn. Instruction with each module ranged from
15-17 class days. : :

Table 1
TEST DESICN

NINTH GRADE

EE MODULE SCIENCE _ B0CIAL 'DIES BOTH . NEITHER
USED ONLY : D
Class | Biology Geogr  ay Biolozy and World
[ » : Geography History
‘Number
. of Classes 1 ' 1 1 I
‘Number of $tudents 23 26 17 Co97
TENTH GRADE
| ER MODULE SCIENCE SOCIAL STUDIES BOTH " NEITHER
% CUSED - ONLY « ONLY - .
Class Action American . American - Action
Chemistry History Chemistry - Chemistry
: and History .-
Number of : .
Clasges’ 2 2 : v o1 il
Number of _ T
Students 28 o 36 ' 21 21

N

Two general research questions were addressed: Following treatment 1) Is there a
. slgnificant difference in the environmental knowledge of the four treatment groups?
i 2) Is there a significant difference in the Enviranmental attitudes of the four -
" treatment groups? < ) ,
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INSTRUMENTS

For cognitive evaluation, a posttest and a shorter pretest, each with different
items, were prepared for each grade level as the modules were being developad.
These tests were based on the objectives and concepis of the modules, The post-
tests werc more subject -specifie In Lhat they calleée for more detailed applica-
tion of the sk!lls and nowledge taught in the modules. Each test was inter-
discipliﬁary in that 1t drew from both science ar' socidl studies, and each test

‘contained a balance of higher level and lower lev;l cognitive items,

i
H

A Likert=type instrument was designed to measure stud-nt environmental attitudes.
Itens on the attitude Iinstrument were drawn from earlier research conducted by
Simpson, Rentz and Shrum (1976). Some items were melified to improve validity,
wn¢ the instrument was reviewed by a oualified five-member panel. The 28-item
attitude ‘test was comptrised of two subtests. Tourteen items were designed to
measure attitudes related toward growth (including cemmunity population and family

\piaﬂning) Eﬂd ‘4 itams were dgsigned to measure attitudes tﬂwﬂrd pallutiﬂn lélated

ﬂﬁlf of the items were wfittEn as paqit*ve tatcménts tﬂ clicit sgrée type réspan—
se.. Pogitive items were awarded 5 points for a "strongly agree,'" 4 for "agree,"
end 3 for "undecided," 2 for "disagree," and 1 for "sttangly disagree." Scoring

. was reversed for che negative statements.

DATA ANALYSIS

When the test data were all collected, coded and punched en computer cards, the
following analyses were run:

1. Reliability coefficients of the cognitive tests and attituda ‘tests w ¢ de=
termined by calculating Cronbach's coefficient alpha.

2. The cﬁﬂnitive test data were analyzed by Analysis of Covarlance (ANCOVA).
(Since students were not randomly asgigned to treatment groups, the pretest
geores - were used in covarlate analvsis to adjust the posttests for erfecty of -
differences in reading ability and env/ronmental knowledge that existed prz
ceding the treatment (Br ;, and tall, 1971, p. 394), Heans, standard a:=v.a%Lo04
and adjusted means were calculated for cognitive scores Qf the fdur tieacu t

groups in each grade.

3. The attitude data were analyzed by an Analysis of Covariance of the posttest
scores .ui each of the subtests for pollution and grawth attirudas using the
pretest score as covariate. Means, standard deviations and adjusted means
werc calculated for the four treatment groups :a each grade.

4. . Post hoc tests were carried out on both cognitive and att’tude treatment
group means where a significant difference between groups was found in ANCOVA, -

RESULTS
Reliabil;ty Estimates for the instruments used in evaluation evealed that the -

att;tude test w3 more ~eliable, especially in the posttests, than either of ‘' :
cognitive tests. (Cognitive test reliability was probably decreased by the use

of a vhorter pretes. and the fact that the test had not been piloted.)
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Table 2

RELIABILITY ESTIMATLS (Cronbach Alpha) |

GOGNITIVE TEST
Ninth Grade

Tenth Grade

MTITUDE TEST
Ninth Grade

Tenth Grade

HOGNITIVE CHANGE

Pretest .66
Posttest .76
Pretest .65
Posttest .65
Pretest . 75
Posttest B2
Pretest .69
Posttest .76

ﬁnalyais of Cavariaﬂce of the Hlﬁth grade pasttest scores uEing the prtEEE as

ETPatmEnt grnups.

Adjusted mean Scores wererhigheat fnr the eratment group

gtudying both social studies and science modules -=- as might be expectad,
Second highest was the treatment group studying social studies only, third highest
was the group studying the science module only, and the lowest adjusted mean vas

that of the control group.

! . Table 3

ANALYSIS OF COVARIANCE OF NINTH GRADE COGNITIVE POSTTEST

sT

SCORES WITH PRETEST A3 COVARIATE

Souree 8§

Within Cells 1871.844
Covariate 496,822
Treatment 1161.017

DF M5 E.
88 21.271
1 496.822  23.357%
’ 006 18,194%
*p <,001

ANALYSIS OF COVARIANCE OF

TENTH GRADE COGNITIVE

POSTTEST SCORES WITH! PRECEST AC COVARIATE
Source 85 DF MS F
Within Cells  1787.977 101 17.703
Covariate 613.924 1 613.924 34.680%
‘Treatment 181.223 3 60.708 3.412%%
*p <,001
*ip <,020

F~vnlue significant at less than the

for the pretest, once again, the high
atudied both modules. However, in th
which studied the science module only.
third. highest mean score, and the gro
module had the lowest adjusted mean s

-

- ANQQVA ~f the cognitive tests of the tenth gratde slow learner classes praduéed an

.05 level. When posttest means were adjusted
est mean score was-found in the group which
1s grade : very close.second wags the group _

éurpfisiugl&. the control groap had the
uprs that sLudied only the soecial studic:
cora. -
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Table 4 M

COGNITIVE TESTS
MEAN SCORES

NINTH GRADE - i -
TREATMENT PRETEST POSTTEST
GROUR - N MEAN MEAN ADJUSTED POSTTEST
e (30 ITEMS) _ (46 ITEMS) 8.D,  MEAN |
Beience only 22 13,91 3.30 21.39 4,77 - 21,20
“Bocial Studies :
only 26 12.58 3,99 23.27 4,99 23.86
Selenge and So- ’ '
cia) Studies 17 15.12 4.26° 22.00 5.65 28.11
Conerel (No
Instruction) 27 13,33 4,55 17,82 5,32 17.97
TENTH GRADE
Sudenve only 28 17.21 3.99 25.47 4,62 24,55
Spefal Studies : T
only 36 13.61 3.89 20.61 5,27 21.97
' Seienca and So- ,
clal Studies 21 17.00 3:96 25,81 4,63 25,07
Control (No
Instruction) 21. 16,29 2.65 22.43 4,60 22,09 o
Posk hac analysi% of adjusted c.pnitive scores, using the Newman-Keul's multiple ’
range test, dlarified the sources of the sngnificant difference in the treatmért -
EXoup Means:
1)} In the ninth grade the group which studied both modules lad a
significantly higher mean than all other groups. In addition,
. the groups which studied either the sclence or the seclal = uditf
module were significantly difi:cant from che gantrul group.
2) "With ‘the bélQWEaVEfagé tenth grade students, the group which
studied both modules was significantly higher than the control
group, and 1t was very close to the critica. level which make
it significantly different from the group which studied only
" the social studies modu’e. The group that studied only the
science module was significantly hip’ .r than the control
‘group.. ,
EY
oo -




Talble 5
COCNITIVE TEsT”

eTs TN
CEMENT UROUPS

, NEWMAN-KEULS' MULTIPLE =nsils
ADJUGTED PCSTTEST MEANS.FOR FOUR Tk

Ninth Grade

TA : Tl : T, T3 3 q;?ﬁr \| ms, /n
17.97 21.20 '23.86 28.11

T, _ 3.23% . 5.89% 10.14% 4 3.60

T 2,66 6.91% 3 3,28

5 1 - e

T, o T~u4.25% 2 2,73

TEﬂ;hNGtadé

s —————— = f —

21,97 22,09 24,55 25,03 (x,96)
X T, , 12 2.58 3.06 4 - 3.10
2 —— -, = : .
T, B 5%%2‘*2.46# TN 2,04% 3 2,83

T \ TN~  2 2.6

 #Significant at p <.05

ATTITUDE CHANGE

Analysis of covarlance of the posttests for the ninth gri s ‘using the pretest as "

covariate reveiled a significant difference (at the ,01 level) among the four.

treatment groups on the growth subtest, but not on the pollution subtg+:. The

highest adjusted posttest mean for the poliution suttest in the ‘ninth grade was

scored by the group studying hoth modules, but on the growth subtest the 0un

studying oniy the sciencg mdule scored a litcle higher -than the joint treatment

grour, : o _ o o o
T:e ANCOVA of the tEﬁEh grade attitude 128t scores again showed no sinnificant

“. dlffeience among groups for the pcllutign subtest.

Similar to the ninth arade results on the growth subtesc there wag o significant
difference fat the. .0l level) ausong the four treatment groups. Adjuated pbattest
means indicated that the group whi:h studied hoth Lodules scored highesk on the
growth subtest and the group which studied enly the science module seorad highest
on the pollution subtest.
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Table 6
MEAN SOORES
ATTITUDE U818

 Teowem |
bop Tl Tt S Bolutlonbtest  Goth Sutest

Ninth Grade Wiy

Mt Mjted Mjusted

protet  Posttest  Dosttest Pretet  Posttest Dosttest Pretest Posttest Posttest’

1, Selence | |
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Adjusted posttest scores on the growth aubtest (wuigh showed sipe 1o, .ant differéﬁges
! among groups) were subjected to post hoc analysis by the Duncan Mult'ple Range Test.
These testa revealed that:

1) In the ninth grade average classes, students who studied both the social studies
and science modules and the students who studied only the science mudule g&ured
sf . 1ficantly higher on the attitude test than the students in the control
g1 wup,

2) 7~ - - tenth grade below-average classes, students who studied only the science

and the group which studied both modules were significantly higher than-
.ae group which studied only the svcial studies module, but they wevs not signi~
ficantly different from the control group.

! Table 7
ATTITUDE TESTS

[

DUNCAN MULTIPLE RANGE TES15 ON 7
ADJUSTED POSTTEST MEANS FOR GROWTH ITEMS

Ninth Grade

o T I ey fE T

45,39 47.63  49.06 50. 34
2.24 3.67% 4,95% 4 3.53

2 - 1,43 ~ 2,71 3 3.42

=3
Rt
—
T
o
]

3.24

T v ir T r q;?Er,.iffnsE /n :

24 L S I — e e

42.57  44.38  45.10  46.37

T _ 1.81 2,534 3.60% 4 Y 2.4

o DISCUSSION : . : .

On t! 2 cognitive tests and attitude tests for each grade the géﬂups vhich studied the.
“sclence ahd :iocial studies modules.produced the ﬁighest adjusted ~osttest means and .
. thus showed ~he best performance. Thesz results support the generalization that -
~-coordinated modular interdisciplinary environmeutal instruceélon oifered i both

social studies and science courses is more effective fhan tho same Lype’ of inatrue~

tion offered only in a sclence dr social atudies course. This 1s ﬂﬁ;,gdg»surprisii%
. 'since students who studied both the scilence and social studies module studifed the

- + 3ubject during two-class periods of the day. This "double .dose!.appears to_haves = .

- . been particularly effective in promoting cognltive learning with average students,
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because the ninth grade group which studied both modules scored significantly
(.05) higher than the other treatment groups.

On.the attitude test hawever, the uinth graders in the group who studled hoth
madu‘ﬁs scored significantly higher than the control group only,

For the average binth grade classes the social studies and science m@dules
appea: :d to be nearly equal contributors to their cognitive environmentall
learning, with social studies showing a little higher posttest mean than science.
The r .lence module, however, appears to exert more influence on. their enviroomen-
tal attitude formation. | . “
For the tenth grade students, who were below-average academically, it uppiared
that the science module contributed considerably more to both their knowledge
and their attitudes than did the social studies modulé, The adjusted coghitive
posttest means show that the group studying science only was but ,3 laower than
the grnup Etudying both mﬂdulesi "
When attitude test scores wvere broken down dnto subtests fay attitudes toward:
pollution and attitudes toward growth, interesting differences 'frsm the toral
test results were found. The analysis of variance of pellution p- . tragts for
both grades indicatei that none of three groups receiving some in.trugtiomal
treatient was significantly different from the control group. Hovaver, Lt ghould
be noted that the pretest scores on pollution attitudes were cohrfderably higher
than those on growth. This suggests that students had previocus!, devaloped
positive environmental attitudes toward pollution abatement, T '3 may be par-
tially atetributable to the effect of county newspapers which L. zecently pub~
lished numerous stories on air and water pollution preblems it e aras. '

The weaker influence of the snclsl studies modules on the dév" oment of artd-

tudes may ho attributable to the nultitviewpoints analysis ‘of Jocal issues which -

the materiais contained. TPro'and con opinions voiced by commmity leaders were :

quoted side 'v side for the students to consider. Students sere~confronted with

questions of trade-offs in regard to.ecological and economic or social Famkors in

several decizsion-making activities. It appears that the open~ended weighing -of

alterns” ! of .1 goeinl st ¢u had less direct, positive iﬂfluéﬂce on values

than did l« ¢ :nrific ez»‘liments and discussions which emphasized easlogical .
impiication.. Hicwisdge 7 rhe natural sciences which underscores the ghysicalf '
effects on 1 ' . eavirom ot of man's activities probably helps to narrow Vélu&: ;

“options, whereas .cusideratiors of social-political-economic alternatives way - ; -
broaden valuec options and possibly rediice envirunmental commitment, WNavertha~ /
less, that is the world we live in. It s both’ social and: physical;, and 1if we

arg to prombte intreased knowledge (and informed decision-making along with ) )
aid morerPositive attitydes toward the enviroument, coordinated intardiseipli-- '
nary instrection in science and social studiestmay be the way. Obviously, more
research should be :~v:.cted on the contributions and the’ intefrelatiﬂnships of
these two subJEﬁt ar.as in environmental edvcation. 2 Co g

w

+ T For'th: Fi. iy Project the treatment groyps which studied bath the sa:isl whulies

- @nd science modules at the same time wére "the" expe¥imental groups on which our
main hypothesis weve generated. Their overall cognitive and attitude tesk, '
performance does indicate that environmental edveacional haterial, which 14

‘mainly cngnitive dn its instructional appraaah, can be integrated intw .wegular ’
courses in sciemce and social studies to génerate both increased knﬁWlEdSE and o
nositive aﬁtitude ghanges. : i -

L . a i ] = =
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’] NVH{()NMD N'! AL EDUCATION AND THE INTURRELATRANSHIPS AMONG
ATTITUDE, KNOWLEDGE, ACTREVEMENT, AND PIAGETTAN LEVELS

_ Frederick P, Deluva™, Luther L. Kiserzl Kenneth F. Fraziﬁrz

INTRODUCTION

In 1971 the Ames Community School System, Ames, Towa recelved opn BESEA Ticle I11
grant for the development and implementation of a K- -9 environmental aducation pro-
gram entitled, "Environmental Curriculum Opportunity" (rcoy. The purpose of Pro-
ject ECO was to broaden and enrich the base of activitics concerning the under-

= gtanding and.wise use of the eivironment. (A detailed deseriptdon of Project ECO
was reported by Kiser and frazier, 1977.)

The purpose of this study was to evaluate Project ECO after gaveral . ars of “ox-
perience. This was accomplished by assessing sﬁudgnss growth dm 1 Ledge and
attitude across grades 4-fF, 7-9, and 10-12 and by Eamphfiﬂ? the knowledpe and
attitude scores of Project FCD stud«;ntn with those of ‘dtudents im y nearby school
: system which had similar socioeconemiec levels and currilcula but which lacked a K-9
environmental education program. Related objectives were: 1) o mesess the «f-
fects of gender on knowledge and a.titude; 2) to detemine the ”Llﬂti@nshipg TR
knowledge, attitude, standard achievement scores and Plagetian Jevwels; and 3) tc
investigate the idea that mental transfer from outdoor to indamor activicies in-
creases sharply at about age 13 years. ‘

The dependent variables in the study were knowledge of the enweivonment, and atti=-
tude toward the enviromment. The independent variables were spandard achievement
scores, Piagetian levels and gender. Multiple analysis of varfanoe, correlation
;te:nniques and t-test analysis for matched pairs were used tu apbalyze the data.

RESEARCH DESIGN AND PROCEDURES

Subjects

The subjects for this study consisted of a stratified random anmﬁla by gender and
grade, of 3,408 studerts from grades 4 through 12 in two school %yﬁmems. The
average sample size was 100 male= and 100 females at ecach grade fovel from grades
4~9, and about' 75 males and 75 females at each grade level fvem yrades 10-12.

Instrimentation for Data Collection

A test of knowledge of the environmeni ond a test of attirude toward the environ-
me; .t were developed for each of the levels studied: elementary (4+%), junics hign
(7-9), and high school (10-12). The tests of knowladge and attitwde at  the ele-
mentary and junior Ligh levels were developed by the Project RGO 2eardinator ar
staff, and consisted of items that were specifle to the curiiculum of Project ECO.
KR-20 coefficients of reliability were 0.66 for the attitude test amd 0. 58 for.the

" knowledge test at the elementary level, and 0.79 for the attifude test and 0, 69 for
the knowledge test at the junier high level. At the high schonl tewwl, items for ‘
the knowledge and attitude tests were taken from Hullewan (1972), who had selected
them from a study by Roth and colleapues (1970). The items were not specific to
Project ECO but were more general and global In nature. KR-20 coelficients of re-
1iability were 0.79 for the attitude test and 0.78 for the knowledpe test at the
high school level., - .

. A battery of six Plagetian tasks were administered to 35§ students in grades 45~12
in the school system withthe ECO program. The six tasks ‘were conservation of abesd,
weight, and Yolume (clay and cylinders), separation and contrel ot variables as
described by Lawson, Norland and Kahle (1975), and combinatorfal reasoning ac
described by DelLuca (1977). A possible total Piagetian batcary geaove of 18 was
based on the summ&ticn of the six rasks.
lFEEdEIiEk P. Deluca, Departmenr of Farth Sciences, Towa State Universizy, Ames,
Jowa 50011. . ¢ | C .
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tanford Achievement test scores wero avsilnblé Ear gradea 4-8 1in :he Project EGQ
#chml system, but not in the comparison school system, Scores from the Iowa Test
for Edueatianal Develnpment were avallable for grades 9-12 in both school ayatemﬂg

DATA ANALYSIS AND RESULTS
Data analysis’ and results are reported in three sections based on grade levels:
. grades 4<6, grades 7=9, and grades 10-12. The relationships between grade levels
' are discussed subsequently.

Grafles 4, 5, and 6

The data for the ECO school system indicated continuous growth in knowledge and
attitude for both males and females across grades 4, 5, and 6. Analysis of variance
‘'of the knowledge.dnd attitude scores indicated that the amount of growtH was signi-
* ficant (0.0001 and 0.001). The data also indicated that males scored sfgnificantly
(0.001) higher than females on the knowledge test. The gender effect on attitude
was not significant (0.05).

”Currelatiﬂnésbetwaen’knnwledge, atti :ude, Sianfard Achievement scores and Piagetian
sgares fnr studgncs in Project EED sre shaWﬂ in Table I. The data indigate that

) @ABLE I
Correlations for Grades 4, 5, and 6 1n the Project ECO Pragtam

-

Social , " Total Total  Total

! ﬁhawledge Science* cience¥* Math* : Battery*  Piaget
| e . . . = R T ) B
, Grade 4 56 4 5 6 4 5 6 4 5 6 4 5 6 4 5 6

= ¥ ]
T — e e =

. Attitude .29.36 .55 .28 .38 .35 31,3337 .25 NS .34 .29 .36 .38 NS .33 .41

~Knowledge = ~.47.50 .54 .50 .47 .54 .42 NS .43 - .50 .46 .53 NG NS ,44
Social ' " . S

.. -Science , .82 .83 .85 .75.39 .71 .88 .87 .88 NS.41 .47,

- Scilence’ _ o ‘. .73 .37 .75 .88.89 .90 NS.Sé,él ]

" Total : - . ‘

-~ Math, - . .87 .43 .86 NS .32 AO i
.Total ' -’ : : . . ; I
.fﬁagtery ‘ , : X ! NS 34 239

: I ’gns between kﬁawledge and attitude increase as grade increases.' The
Earreiatia, ‘between knawledge and attitude for combined grades 4, 5, and 6 is 6»42
(df=592 "<D 0001). - No other variable correlated as high with attituda, - Knaw
g nrrelated rather consistently at about 0.50 with all other vsfiables except
‘h nd tatal Pisgétian scoreg. - . '

Althaugh a multiple snalysis nf vsriaﬂce uf

Qvndicated significanz (0. QOQI) differances in
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} Grades 2, 8, nd * < . . »

ZLBCES i - _ S
Analysis - ar-iac2 of the knowle’ge and attitude scores for the ECO school sys-
tem ind” ed 9. ificant (0.0001 and 0.0l1, respectively) growth across grades 7,

Band 9 auaa - T1c.1t(0.001) gender effect on knovledge in favor of the male
. students - .+ -ieant gender EffEEtS;HEEE found on attitude scores;
© . Correlati.. te*. ‘newledga, atti;ude, sténdard test scores and Piagetian scores .

for stude *s lr % 0 pfngxam are shown in Table II. The data' indicate that the

S Y—— . e

o TABLE It
Correlatl . -ur urades 7, 8, and 9 in the Project ECO Program

. ‘ T T hwaal ~ Total Total
- _Knowl“lge  Marh’  Science*  Read* ~ Composite*  Piaget
Grade 7 8 9 7 8 9 7 8 9 7 8 9 7°8 9 7.8 9

e
- _ ,

[

Attitude 27,45 44 .33.43.37 .40.44.36 .36.45 .40 ;.42'.51.42 NS NS .41

Knowledge o .45 .49 .48 .52.60.50 .50.52 .45 .52. SE .52 .41.37 .39
Total — _ : ' _
Math =/’ .79 .78 .70 . .68 .65 .71 .B89.89 .80 .31.38.62
. Science’?”f : .75.74 .88 '.89.91.89 NS .31 .64
‘Total /[ . . ,
Read '/ .B5.82.,94 NS NS .62
‘Composite ! : ' . .+ N5 Ns .64

Number of students for Plaget® .. orrelations range from 35 to 40. p<0.05 .
K l.”{‘ ’f ' . .
Nuﬁbéffaf students far all other c@rrglatiuﬁs range from 128 to 179- p<0.001
r' i / @
*Grgde 7 and E scares from Stanford Achie.cment Test; grade 9 scores from IﬁWE
Test/ﬁf Educational Devalgpment.

garrelatians between knnwigdge and atcitude incfease ffnm grade 7 to grade 8, and
hen decrease slightly at grade 9. The same trend is true fof correlations ai the
,stgndard test scores with knowledge and attitude.

[

; Anélysis of variance of the data for the comparison schnal indicated significant

i (D 0001) growth in knowledge and attitude across grades 7, E, and 9, and sign€i-
/‘ cant (0.001) gender effects in favor of males on knowledge, and in favar of femalea
j on attitude. Analysis cof variance of the data between school systemrs indicatad
/ = significant differences in favor of the ECO system on knowledge (0.0001) ana
[ atﬁitude (0 05) .

The availability of the same stsndafd test scores at gfada 9 made it passible to
control for differences in academic ability between the two school systgms. Ninth
grade ‘students from both school systems were matched on their composit® scores of

" the ITED and compared on their scores ‘on knowledge and attitude. The t-values for
. eomparison between grade 9 at the two school systems indicated 4 significant
(0.0001) difference in favor of the ECO system’ on knowledge and no significant

(0.05) differences on attitude. .

Y

=

Grades 10, 11, and 12 ’ .

~ The results of analysis of variance of the knowledge and attitude scores indicated
significant .(0.02) growth on both measures across grades 10, 11 and 12, and signi- °
ficant (0.0001) gender effects in favur of females on both knawledge and attitude.

% 6 -
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,ucaffélatiané batwaen knowlaedge, athitude, atandard test scorea and Plagetian scﬁtgs
for grades 10, 11, and 12 are shown In Table III, The data indicate maderately /
strang earrelstinns (D 74 to D 79) between knowledge and attitude, , B

—— R

- ' TABLF. 111
- Catrelatians for Gtades 10, 11, and 12 in the Projeoct ECQ Sthﬂﬂl System
‘ - " Total T T TTotal . ~ Total

- __Knowledge  Math* = GScience*  Read™  Composite* P__gst'
Grade 10 11 12 1031 12 1071 i2 10 11 12 10 11 121011, 12
Attitude .79.74,.75 .38..c 0 .54.3G .44 .61.43 .44 .60.46 .47 NS NS NS
Knowledge .37.27 .37 .52.41 .44 .62 .43 .44 5B .45 .45 NS NS NS
Total ,

Math ! .69.72 .69 .66.69 .69 ,81.82.83 NS.52.37
Science ' .85.88 .90 .89.87 .88 N5.49 NS°
Total ‘ _

Read : .95.93 .94 'NS NS NS
Composite . N7 .40 NS

Number Pf students for Eiagetian correlations range from 32 to 39 per grades p <0.05

Number of students for all other® correlations range fron 179 to 170 per grade
P <0.001 : : : ’ i

' *Staﬂdard scores from Iowa Test af Educstiunal Develnpment

a

Analy is ﬂf variance of knawledge and attitude scores af the tnmﬁnrisan schual
system indicated no significant growth on either measure across grades 10, 110 and
" 12, Ne significaqt gender effect or intafattinns vera detEtted Analygia nf

%

in favar .or the ECQ schacl system on knawledge and attltude. In uf§er ta campare
the two schools while controlling for academic ability, students at grades 10,

" 11, and 12 in both, school systems were matched on the composite scores on tfe LTED
and :Qmpared on knnwledge and attitude scores. The results of the compa-ison in-
di:ated no signficant differences between school Eystems.'f’ ’

FINDINGS, DISCUSSION AND CONCLUSIONS : . .

) Prajec: ECO Evaluati

—_—— i

.-

The finding of significant growth in knowledge and sttitude scores across g ad
4=6 and 7-9 in the K-9 ECO school system was as expected. If significant grawth
had not oceurred, the effectivepess of the ECO program would have been in question.
. It was interesting to note that' significant growth in knawledge and attitude ex-
tended beyond the K=9 ECO program and continued .across grades 10-12. Although
these findings were supportive of Project ECO, such findings per Be did not confirm
the effectiveness of the program because there were other /curriculum facters that
contributed to the growth., Moreover, the comparison schobl system also showed
significant growth in knowledge and attitude scores across .grades 4-6 and 7§9 but -
<not across grades 10-12. _ , . k¢

Analysis of varlance of knowledge and attitude scores between the two, school s¥stems
indicated significant differences in favor of the ECO school aystem across al '
.grades. But this finding,  although interesting, should be viewed loosely because .
analysis of variance could not adjust for initial diffEEEnEEE in academic abilities
. between the two acheool systems. At the ninth grade, hawever, contrel for academic
ability by matching studeats on gnmpasite scores nf the ITED and cﬁmpafisgn on

B

ERIC

Aruitoxt provided by Eic:




favor of the ECO echool system and no significant di{ferences in attitude. This
finding at the end of the K~9 Project ECO provided strong support for Project
ECO in terms of its effectiveness iv promoting knowledge of the environment. )

The lack of significant differences in attitude at grade ninebetween the two
school systems indicated that Project ECO was more effective in promoting know=
ledge than in promoting attitude. This finding appeared to result from the fact

that the ECO program emp! :sizes knowledge of the environment. The contrust in
correlations between knowledge and attitude at grades 4-9 and 10-12 suggested that
there was a need for more attention to attitude at the lower grades than at the
upper grades. it seems reasonable, however, to agsumeé that atteniion to both
knowledge and attitude would be henelicial at all grade levels (Tanner, 1974).

= s : ﬂ R
The Effogets of Gender .o ;

The effects of gender on attitude scores {ndicated that females sggfﬂd higher than
males at all grade levels and significantly higher at grades 7-J and 10=12, On
the tests of knowledge the effects of gunder were equlvocal at grades 4-6, signi-
ficantly in favor of males at grades 7-9, and consist2ntly .in favor of females at
grades 10-12. These findings suggest a need for more concern and research con=
cerning the effects of gender on knowledge and attitude scores.

Relation of Scores to School Curricula

It was interesting to note that plote of the mgans for knowiedge and attitude )
) scores -for the three grades at 2ach of tire three levels (elcmentary, junior high
& and senior high) in the ECO school system tended to paralle) similar plots for the
comparison school system. This rhenomenon was believed to have repulted frem the
similarities of the curvicula in the two school systems. lor example, both school
systems teach life science at the seventh grade, physical science at the eighth
grade and earth science at the ninth grade. Figvre I shows rhe cuives for
(a) ‘ )
Knowledg: ' Attitude
Comparison
= —— — *" — K g 77. = !7 - L = e il B + .: - 'ri
7 - : 9 7 8 - 9
-Figure. l. Plots of a) mean knowledge scores, and b) mean attitude scores for the
ECO school systen and the comparison school system aefcss‘gfades 7, 8, and 3.
the means of the knowledge and attitude scores for both schaol systems. The arti-,
tude curves are strikingly similar. The knowledge curves indicate a decreise in.
knowledge scores from grade seven to eight for the comparison school system and. a
slight increase for the ECO school system. _Both school systems show increases in
e ‘ 'xk ; o
o o _ 719@ -
WJ:EEE ' o ‘ ' o ‘153{3




knowledge between grades eight and nine. It appears that physical sclence had ,
a ratarding eEEa;t on both knowledge and attitude at the eéighth grade, reiative
" to 1ife science at the seventh grade and earth sclence at the ninth grade, Stu-
£+ . dents in the K-9 ECO school dystem had uniformly scheduled autdaar ECO activicies
; at grades 7 and 9, and only sporadic activities at grade elght, ' This could help
. - to explain why the ECO knowledge scores did not decrease at grade éight, and why
the’ ECO knowledge score:; were significantly higher than those of the cpmparison
school system when compared under matched conditions. This alsb helps to point
out thst'au;dnnr environmental progrims in general are inherently linked to
elassroom curri :ula and one should axpect that paper and pencil tests of outdoor
activities and caﬂceptg will be influeiﬁed highly by classroom instruction.

The Correlation of Knowledge and Attitudé Scores

- The correlationrs between knowledge and attitude, and attitude and standard test
-} acores provide support for the exictence of 1 signifigant relationghip between
knowledge and attitude. Although the use of different knowledge and attitude
- tests at the elementary, junior high. and high gchool 1evels require caution 1n
extrapolating across graue levcls, the trend of increased’ carrelatians with in=-
creased grade levels appear to bc much mnre than mere coincidepce. If one accepts
" the trend as more than an artifact of tlie tests used, how can the trend be ex-

plained?

‘One pnsaible Iine of reasoning 1s as follows. Young students are inconsistént id
applying their newly found krowledge so that correlations between knowledge and
attitude. (or between knowledge in different subjects) tend to be low. As stu-
dents mature intellectually, they berome more consistent in their thinking and ap-
plication of their knowledge. Thus correlations between different types of know=-
ledge as well as between know'edge of enviro'ment and attitude toward the environ-
ment increases. This explangtiun is predfcated on the asaumptian that the popula-
tion+of students. is not adversely biased by their home or community life. For
example, 1f students come frort a cimmtaity which 13 highly dependent on mining or
forestry for ite” livelihood, then it is doubtful that knowledge of the environment
"~ will influence attitude toward the npgative aspects of mining or deforestation.
. "8uch a situation could very well lead to a low earrelatiag between knowledge and
attitude. .It 1s conceivable that bias may be a significant factor in reducing
correlation between knowledge and attitude. The greater the bias {or potential .
for loas of livelihood) the 1nwe: the correlation. This hypathesis is ¢Ertain1y

- worthy of future ;esting ‘-

Gafreiatian WiEh Piagetian Scores .

According to Piaget's (Inhelder and Piaget, 1958) theory of intellectual- develcpa
ment, students are not able to handle abstract concepts before age 12 years old,
on an average. Lovell (1951) reports that the majqrity of atudents):an not Erange-
‘fer thinking from one learning situation to another before age 13 years old. :
These findings suggest that a somewhat sharp rise in teat scores should occur at
the seventh or eighth grade level, with incredséd correlations between Piagetian

- scores and knowledge and attitude. The data im this study indicatad a sharp rise
in knowledge and attitude scores occur at the ninth grade level, and although

...  moderately strong correlations were found between Piagetiaﬂ and standard test

acores, the expacted high ‘correlationd between Pi{agetian scores and knowledge and
"attitude were fiot found. The question of increase in ability to transfer thinking

- from outdoors to the classroom and vice versa at about age 13 years old has
neithgr been cunfifmed nor rejected by this study. -
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CONTEMPORARY *AI\’!ERICAN ISSUES: A 9TH GRADE S(’)Q[Alf ST[JDIES COURSE
THAT INCLUDKES AN URBAN FIELD ENPERIENCE -
Karen §. Héllwégl '

?

"1ggues” or "problems" courses are offered in many secondary schools. Typically
they are taught (1) as survey courses, reviewing the variety of issues that face

' _our natfon, or.(2) ds courses in inductive analysis in which students are pre—

gented with an abundance of primary source material representing opposing sides
of issues and are then asked to analyze the information and propose the best

. solutions, or (3) as a combination of these. ;
In 1976, Jefferson County Schools began a revision of its Contemporary American :
Issues curriculum, . I became involved irf this revision hoping that the course
could b~ more than just a survey course or a'class emphasizing analysis of pre-
sented material. ‘ ' kY
Cicizens are rarely, if ever, presented with pros and cons of an issue neatly
spelled out for them, They have to rely on information presented by the media,
printed reports from government agencies, businesses, or special interest groups,
and their own sleutking to get beneath the surface and begin to understand the
different sides of an issue. Co. o ‘ .

My hopes were that Céﬂtemppfaty American Issues could be redesigned to expand

the’ students' experiences beyond their suburban school environment and to arm

them with the social skills and cognitive abllities necessary to find out about
and deal intelligently with current issues, Now, after two years of wafg,fwe

have gone through several drafts, identified resource materials, piloted our '
ideas in classrooms, and finally produced a curriculum guide? which is currently
in use in 13 schools. I would like to share the result of the reviaion with you, ~

Y

= COURSE GOALS

GaﬁtgmpﬁraryAAmerigagfIssugs, a 9-week social studiés course for ninth graders,

began with two main goals: (1) to increase studenta’ awareness of current is-

 r gues, and (2) to enable students to develop investigative and analytical skills

* by finding out about and; taking stands on issues:of interest to them in the ,
Denver metropolitan area. From the outset, we assumed that these goals could
.best be achieved by providing students with experiences that would require them

actively to explore and investigate issues.in the Defiver metropolitan area. .

»

8 In general, the gtudents of suburban Jefferson County (and, I believe, the
.- population in general) perceive Denver as the city "over there,” In addition,
T many feel that most, if not all, "evils" exist in or emanate from Denver (e.g..
erine, poverty, air pellution), The fact.that we, as suburbanites, depend on.

the urban center for goods, services, recreation, and the like and that we are

part of the metropolitan area (both its positive aspects and its problems) ia

. not perceived by many. Because of this situation, we decided a third goal was ' ~~
"« necessary if we were to achieve the first two. The course would have to (3) .
‘acquaint students with the urban environment, if they were to be able to identif
{sdues of a metropolitan nature and draw on resources throughout the metro area.

in their investigations. : s TR et

: “.Alfhgughgééeh;taacth adapts the éagfse slightly to fit his/her pér;iéﬁlaffﬁiah
~ 411 of "the classes contain common elements. The following description of the
.. coursé is a composite, drawing from the experiences of teachers throughout’;tl

'WHAT. ARE ‘SOME: CURRENT ISSUES? R
\ focus. of the first two weeks ﬁf':hg;gaéﬂgg v BEud
newspapers and periodicals, listening to the new
nd neighbors, ‘doing telephone surveys and:.pa
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The Urban Exploration ias a 4= to 5-hour field experience in which small groups of

4=5 ninth graders, accorpanied by trained Senlor Leaders, travel to downtown

Denver using public transportation, experience the city on a work day, contact =
. many different people there, :and from thel:s observations and conversations

learn about many current issues. This activity, based on a list of scavenger~

hunt-1ike items, requires students to observe and talk to people involved in day-

to-day life in the city, recreational activities, and the city's businesses.

Each group must also complete one item that requires extended observations

- gzgéﬁf an indepth interview. Sample items are listed in Appendix 1, The curri-
zeTum guide contains over .75 items, and reachers and atudents are continually
adding new ones., :
i i .

Witl up to three or four clesses going downtown on one éﬁg;,iagistiég and advance

planning ate most important. To avold over-loading any one office, individual,

‘or area of the city with student inquiries, one of two strategies is used.

Either small groups choose and sign up for different items (so that no two groups

are doing the same item) or each small group's movement is restricted to a

designated section of the downtown area (so that no two groups are covering

the same ground). IR *

- Parent permission slips, class release forms, and communication with the admini-
stration and faculty are a must, as with any field trip arrangements. Senior
Leaders must be recruited from neighboring senior Lighs and trained. (District- |
approved procedures and suggestions for handling all these details are provided
in the curriculum guide.) to -

By the time students have completed an Urban Exploration, they have begun to
acquire and develop skills for getting around downtown, asking questions and
_interviewing adults outside of school, and finding out about current issues
'(Appendix 2). Each group will have become familiar with only one segment of the
urban environment, but follow-up ‘class discussions present each class with a
kaleidoscopic view of the many different aspects of the city that students ex-
perienced; and enable the students to perceive more vividly a variety of issues,

=

HOW DO WE INVESTIGATE AND EVALUATE ISSUES? X

In,the third week, the class begins an in-depth investigation and e;gluatiaﬂ’gf'
one current issue. Ideally, the issue is ‘chosen collectively by the studenes and
teacher based on their previous experlences and discussions. Issues chosen in

' - this way will obviously reflect subjects in which the students are Mdat irterest—
‘ed and find Worthy of their efforts and topics that are in the' fore-front. of
public opinion (e.g., ‘the drought of 1977; how we will be affected and what we
can do about it} or air quality: what are the causes of pollution, how bad is

it really, and what can be done about 1€7). : .

‘It 18 also poasible for the teacher to chodse unilaterally an issue for class . .
- investigation. This sl&ernative is usually taken by the teacher who does not .
feel comfortable with investigating current issuves due to lack of classroom -~
experience with this apptoach and/or lack of familiarity with community resources.

To aid such a teacher, the curriculum guide contains background information,’

suggested teachipg strategies, and lists of possible resources for land use and.

old age issues., Class investigations of these lssues are most successful 1if

the teacher, in introducing the ifsue, relates it to specifics that the students .
have uncovered in.their initial activities and explorations (e.g., the increasing ]
number of housing developments which are using up the open land in the foothills, . o
the difference between the high-rise buildings downtown and theA%iqg;eflevel C -
structures in the suburbs, the senior citizens whom students met in the city, . ’
the new old-age home adjacent to the school). ' Ll .
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Regardless of the lssue chosen, the class investigation involves identifying
_ specific questions that need to be answered, collecting as much information as
‘possible about the issue, and finding out the opinions of different factions
and the reasons for differences in viewpoints, Small groups of students are ~ -
formed to Investigate different aspects of.the issue, ‘Class “time is spent plan-
ning and organizing, drafting surveys and interview sprotocols, and identifying
sources of information. ' Periodically the small groups share their findings with
each other, and the class discusses its progress.

Frimary student reference books are the telephone book and inye;;igétipngggr;
Fnvironment (Addison-Wesley). This book, the closest thing to a textbook for:

‘the course, contains suggestlons for planning.investigations, surveying, doing
inﬁgrviewsi and collecting some kinds of technical data, such as air and wager .
quality measurements, noise-Tevel, population and land use statistiz%g Students

may use any section of the book that is useful Ey them,

o ) f -

"Homework' consists of doing small group work that cannét’hé done during class
time and may inclulle making phone calls, collecting data, or visiting govern-"
_ mental agencies. . K ‘ '

The teacher serves as an ad hoc membbr of each smakl group. He/she asks questions,
makes suggestions (which the group may or may not choose to follow), and.monitors
the progress of cach group. In addition to helping resolve problems that ma atiag;ﬁﬁ
the tegchgr's most gritical role is to make sure that the information EﬂLlEé{ed is
appropriate and will answer the questions the class has pés%ﬂ,ﬁthat all viewpoiiits
_of the issue are being sought and considered, and that the small groups have oppor-:
¥ “tunities to share ;heif findings so that the class doesn't lose sight of the whole
oo, pdssue, 7 ¢ ST . )
_.; When the class investigation is complete, the students are responsiblesfor iden-
* tifying and presenting their findings to an interested audience, This may be' the
general public (via a newspaper article or letter to the editor), the student _
body (via the school paper), or 3 specific group within the community, Recently, *
. three classes that chose to investigate the recommendations of a school district
_task force concerning redistricting to alleviate school overcrowding 'in areas of
. rapid growth. collectively'presented their findings to the school board at its
. monthly meeting. - - . .

5

In the end, each student has access to everything learned during the invegzigstlﬂn R
by all the other class members. Despite this common base of information, differ- ’
ent students reach different conclusions because they weight the’'findings and sift
the information through different sets of valyes. Generally a culminating class
- discussion is followed by an activity requiring each student to state:his/her own

. stand on the igsues investigated and-his/her. reasons for taking that stand,

& - i = P

“INDIVIDUAL INVESTIGATIONS S _ I

. The final 3-4 weeks of the course are spent ‘with class members. investigating‘a va-

© riety of issués. Working as individuals or in small groups, students choose {8sues
- .of special interest and import tb them. Using the skills learned frpm the class

. investigation, they each plan and carry out an investigation, communiczce thedr
_'findings, ‘and take a stand on their chosen issue, “The topies chosén by students
for their individual fnvestigations (Appendix 3) indicate the variety of issues in
‘the physical and social environment that may be investigated in any one class,

.- OUTCOMES, OF THE COURSE  ~ - :

jjThé‘autcamésﬁaf/tﬁis course .are best summarized by'stﬁdent»feédbgékzirém]gh’
“‘classes. -When-asked what the most important things were_that theéy had learned
+, students wrote:.. .. Lo o . e

1
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T - . e ® . ' . L."
T ) . w

..,haw ta get in touch with penple ta find out 1nfarmatian "7

T~ .o },3

' -.,that Qawﬂzowﬂ ia not a slum srea.“
B T . ] = ' o .
' *...hov to work wiEh-pegple and find where to find apswers."

! L

‘" learned that gnyEguy can investigate and learn something about ‘ -

‘1, 9%7 . ﬂh iEBuE.“ " , . ) . -
IR £ . : ¥ _ , .

+ Such feedbgck and the quality of students’ investigations indicate to us that
Eantem'arary American Issues does iﬂﬂeed a;hieqé the goals it 1z inEEﬂdEd to.

"« Another measure.used in judging coursés af this kind is qpmmunﬂty Eeedbacki

' Priﬁ:ipals and teachers have received phone calls and comments from parents .
and community members which have been complimentary 5f the manner in whiech the

. students have conducted themselves and which have commended the teachers for’
'edutatianal %pperienzes they havg provided students.

" Gontemporary American Issués enables pupils to develap skills that will be u;eful

to them in léarniﬁg about and evaluating’ issues’ Ehrnughaut thedir lives. Both

gtudents and Eeaéhefs fimd this an exciting way itD learn. S

ACEHD“LEDGMENTS ,!;'7 . 7 oyt \iir:mi\‘ . 7 ,‘ - L. Va N

“af 'ﬂngem'irary American Issties: Doug Thompson, - Bill Braun, Faith Gunthef, -

fallnwing teaﬁhefs made majgf contributions ‘to the develapEEﬂc &nd impléménta— .tgsi
[ ]
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7 APPENDIX 1. SAMPLE ITEMS FOR THE URBAN-EXPLDRATIDN‘ .
1. Find a songbird singing and bring back proof that you did.

N

2. Go 'to the oldest churth Ehat's still in use and prove.you were there. -

3. Bring back a container. that held food served by a restaurant that has meals
easting 514 and more. . » [
5. Find an apaftment far rent and find fut hgw much it cog ts, | . ,

5. 'Bring back a used Greyhaund bus ticket. ' e

&

6. Find so