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\ oo ’ . PREFACE

A In May of 1976, thg AmericancAssociation for the
. . 'Advancement of Science (ARAS) sponsored a three-day conference '
C _entitled "Adapting Science to Social Needs: Knowledge,
: Institutions, and People into Act®on.™ The Conference ‘was
held at the Institute of Man and Science in Rensselaerville, 7
New York. This document is the pfoceedlngs of that Tonference.

* B -

The genesis of the conference may be found in dis-
S cuss;ans and activitjes overs.the period 1975@74 of the AAAS
Committee on Science in the Promotion of-Human Welfarg (1l96l1l-
1974). However, the impetus for «the conference derives from
a continuing widespread concern about the lack of ongoing
exafinationg of the problems and prospects of public prablémi
oriented interdisciplinary research. The Office of Spec1a1
Programs of the AAAS perceived a need to assess the dimensions
- of suéﬁ;gxamiﬂatiéhs, as-well as to evaluate potential .
’ Eqntribﬁtéryrroles!for-thg,AAASi

i

1 Discussions of how science may be more effectively
applied to social needs have occurred within numerous -groups.
Frequehtly, the discussions have-blurred the various
conceptual, systemic, management, institutional, and "market"

or user factors F@r our chfErénce, imitial planning and

Eon51st1ng of the follow1ng 1nd1V1duals -Clark Abt, Abt
’DclatéS' Sherry Arnstéein, National Center for Health

m
‘U”l

-vices Research:; William Bevan, bDuke Un13e151ty, Richard
Bolt, Bolt, Beranek and Newman; Richard A. Carpenter,
1 al Acadpmy of Sciences; Kenneth W. Heathington,

ty oﬁ Tennessee; Don E. Kash, University.of Oklahomaj
lﬁ’ ‘Duke University; John McKinney, -Duke University;
der: David Rosg, Mdssachusetts Institute of Tech-
harles P. Wolf, City University af New York. HNumerous
also provided useful advice.

- 'The keynote speech by C. West C%ufchman ddress,d
the holistic nature of public problems and the reductiormist
‘ approach of science., Plenary p papers’ described aspe CtS of
interprofessional collaboration in problem are 5 (energy,
transportation, and applied social science.resd rch), Other
o papers considered ways in which scientific and other pro-
Ty fessional expertise was used in problem-oriented research
y ¢ -+ and study. Thrqugh the first set of workshop sessions,
conference participants assessed such toplcs relating to
the can;;ptualf,lnd1u1du%l, management, and urqanlzatlQnal
ctive utilization of scientific

approaches to more effe
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knowledge in problem-oriented eff@rts. The second set
focused on recommending actions and changes. = °*

While a mapping of the steps involved in moving '
from the specification of the preblematic "to implementation '

‘fléws from information to action, the final 5teps which

1nclude policy implementation are, strictly: sgeaklnq, outside
the domain of this conference. As one participant ‘in the
early plannlpg dlscu551on5 stressed, the:pr1nc1pal purpose
should be "hHéw we (the professional communities in various
institutional environments) can get our act together" to
contribute more effectively. :

A preconference document, distributed-before the
conference convened, contained drafts of nearly all of the
presentations as well as brief statements from the workshop
chairmen and a set of initial questiong for each of the

. workshops. Thé existence of the document in the hands of

each participant not only provided a common base and enabled
each speaker to address areas of principal or: provocative .
interest, but also gave the participants a ready reference

-resource during the conference.. Participants selected the -

workshops they wished to attend. More than 70 persons from
the public and private sectors -- universities, research
organizations, corporations, .and government agen21es -=
including specialists in the natural and social sciences,
policy sciences, management %Ciencei public administraéicn,
and the humanities participated. Participants included

people experienced in performing interdisciplinary problem-

oriented work; managing such projects; developing programs
sponsoring such work; or using_ this kind of research in |,
problem-so}ving rffort% (

: ;The :anexeng_ was partially supported by the Office
g al Research, National Institute of Mental Health
arch Management Improvement (RMI) Program of the

-

and the Ra ear

National Science Foundation. Some of the RMI Program supporteds
recent studies examining conditions for effective university=
based interdisciplinary efforts were included in plenary

and workshop sessi 5 The proceedings document and other
dissemination efforts are supported in part by the Division

of Policy Research and Analysis of the National Science
Foundatio

We acknowledge the generous assistancs
of the members of our informal pl in r

We thank all the confere ;
contributions and for enduring tl th
with such oood checr.y We thank EDbéﬁf ,%} and Efnié
Powers of NEF, and ospocially T {fty Pickétt of NIMH. We
acknowlodas the mane onntrib! tons of Mary Dolan, Cathorino
Tafova, Jeannotte Rehbock, Albert Wright, and Ralph Manual.

«
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And finally we thank Gordon Enk, of the Institute of Man
and Science, for his advice and help, and to his staffland
colleagues for their substaﬁtlal cantrlbut;ans to the
success of our conference. )
We hope that all who participated and all who read
this Mdocument not only,will be informed, but also will be
stlmu,ated in some way t¢ contribute further to this
importlant area.

Richard A. Scribner
Manager, Special Programs
Rosemary A. Chalk \
. Conference Coordinator
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. Rlchard A. Scribner -
'American Association for the Advancement Gf Science
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k ‘ The title of this conferenge, Adapting Science to
7 Socgi l Needs, was cénsciaﬁsly and éelibéfatély chpsen. It is .
hot a precisely accurate connection of words, for clearly science

cannat itself be adapted to anything-and st;g} remaﬂn'sc1ence. )

But the title hopefully conveys concisely t thought that knowl-

edge institutions and the manner in wh¥ch some scientists and

other "knﬂWladqe producers"” do their work cdn and should be

- chHanged in ways—to centribute more effectively ‘to folving or -
dmeliorating pressing social prﬂblems. Both of these assumptions
are admittedly arguable -- and we will no doul t argue about

t:,ww* them at times during the next three days -- bv are where

. I begin. , ¢

ﬁu stions before us include: What.are the present barriers, to
ore effective, thlgtlQﬁCOntflbutLQﬂSﬂ How can we bettér -
understand what/ needs to be done? and What are some useful

"steps to move us further toward more effective contributions?

=

Assuming we can and should make these changes, the

M
M

s <

N g BACKGROUND - : _
‘ During the past ten. years; we have seen widéspreadagi
efforts to better utilize science and technology for the improve-
. ment of human welfare. These efforts would use science, for
etter -development, m: ement and prnteLtan ot our _resources,
Egr amelioration o I g oc13L.mEDblems such as® drug abuse
d crime prevention lleviation of the problems of urban
~development, and so forts continue, one observation
v surfaces and resurra ; scientific institutions geherally
lack the capacity to effectively turn knowledge to action.

1 e T
o = W‘
U S R

o [;u.
s 0 1_4
Ik
oowm pog
=
[

It

{ As Harvey Brooks has noted:

Today aPl the advanced industrial nations are
autfarlnq from disillusionment with the ?ailufe
O nce in attacking what are perceiwved as
urgent problems of the future. - It is
asingly appreciated thdt the Blame lies
much with science self as with the lack
hanisms and ins tltutluﬂa to couple science
operational applications 4n the soc 131
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‘be hcllstlc. They are’ farced to re:agnlse the hailsm Qf “the
propdem. That is to say, they have to sWweep into their
.gorfsiderationts all those different human vglues and complex-
ities that are representative: of the problem, even one so
vsméll“ ag-just changlﬁsscne aspect of a bulldlng code.* And

M*éEhﬁ%‘s just one Df a thousand thrngs that'they have to éon-° ax

sider every week.’ They struggle\to get all that is reléﬁaﬂt
4An order somehow to arrive at a ﬂEZLE;Dn, because that' s %\
their job.” . .

R A ‘fgi: * - ’ )
., Qf :ohrsé*gwe all know that;the pal;t;c ans in th21r

'speech;s remain 51mp115t;e Gerry Ford says tlat we musti be

'nﬂegenﬁent in 1984. He doesn't mention the fact that *
mplish this involves®fantastic camplexltles in the
Eéarrangement Gf our SGElal CéﬁdltanS, lﬁ edugatlén in the

i

in varlcus Elnds of ;ecreatlonal prcgrams,'and SO OR. The
politician cap come: out Wlth a very s;mpllsblc, réductlcnlst~
Statémemt evel ¥

'Eeclslgn will

fhave to b& baseﬂ Qn héllstlc conslderatlaHS.

o
Thus samethlng is.wrong 1if the generatérs of kng wledge
in bur dlSClpllﬁES are very: SpElelC, .and yet the need flor
information is holistic. . Henge, there is a mismatch bétweeh
esoteric and exateﬂic (needed). knawledgei_ ‘Some realigation
of this state of affairs has occurred in ééancmlcs. The "old
men," veky much like the old men. Df ‘the tribe, including
Leontiev, Aaron Gordon, hnd otherg ‘poiht their fingers at
the vounger ople, saying), "You are doing ‘mothing but, building
irrelevant moﬂé&%f?aihey spawn’ inadequate infarmatlnn..'The
big prdblem is how to t adequate 1nformat1@n That, to
be sure. We ougﬁﬁ o/ make our economic data bases much better.
But, even if we do, we haven't really addressed the pfoblem
that faces the d?ClSan maker 1n Staﬁe, local and federal
government. - - LA

i n 3

There are really differences in knowledge-generating
systems. The university represents to me the most esoteric
‘kind of system. We divide ourselves ‘into discipdines, and |
we tryto generate knowledge that's-given an "excellence- ‘
mediocrity" score by the peer groups within the discipline.
On the other hand, there are certainly other kinds of knowledge-
generating systems that work: through consultation, like SRI, -«
A. D. Little, and so on, and the think-tanks, which are ngt
so oriented to?the disciplines. There.are also the private **
corp@rat;ang who are interested  in developing products and
services ba%éd on science in which they recognize. thé need
to be 1ntcrd15z;pllnary,

k 3

%

= 2ge
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My rémalnlng comments are EOncerned with nonhallstlc

discipline- -oriéntéd ‘research, which, in terms of pe:centagés,’

i$ not a big part of the knowledge- generatlng system, although
I have a feeling that even consulting companies and think-
tanks are vastly influenced by discipline-oriented research.

I have five reasons,\which.are all the :same, why discipline-
oriented research may work poorly im. the knowledge system and
hence its future funding may not.be appropriate. We're faclng‘
a real ahallenge to the discipline—ariented fésesrch system-é

We no 10nger have a Duke Df Somebady or a very rich Fard
Foundation; we will have to rely more and more on public
institutions to fund our scientific research and as that
happens 1 have a strang feeling peaple will begingto question
why they are fund ing the kind of research we cohd ct.' /

Ei:
% = !

On the very last day of Prﬁjéct Knowledge:- 2000r
there was a confrontation between one of the public interest
people, from the Women's League of Voters, and a famous -
physicist. He said to her, "I'don't want you getting down
into Qge guts of my research. It's all right if you are
interested in. the general lelElES @f funding_ a certain area
of physical research, but I don' t want you ,involved in why
my part;cular klnd af regeafch is valuable, because you Qan‘F

And she said, "If I can't understand it, why should I

fund i¢?"

He keplied, "You couldn't possibly undeér-tand it; it's

much too .complicated. I want you out of the guts of the system."

She was

sayifigy, "I want to be in the guts of the
system because 1L'=

égtlnq up a Jlot of my funds."

. issue is.a much more serious one than
ific EOmmuDltyiSPEnd some of its time worrying

absut socic eds. I think more and more the public is ‘'going
as wh uld fund any of the basic research effort
101 it is serving social needs. I mean my
greeable, by which I mean I hope that dis-
agleement.WLll hlpt%ﬂ in our work sessions. If it doesn't

and we spend our time tnying to agree with each other, then

the days will be wasted.

There are five reasons, all the same in character, why
disciplinary-oriented research may work poorly in the knowledge
system; and,hence, its future funding may not be regarded as
APDLOD

ri=tte Lo Lhus~ who supply the funds.

“,



_ First, thé d15c1p11nes themselves. We've inherited ,
the disciplines from they19th century. ‘Consider research in
the 18th century and take\ Mimanuel Kant as an example. I
can just. ;maq;ne the head of a dlSE;pl;nary department calling
in Kant -and saying, "Now’ lack Kant,,. you really have been
sp:eaélng yourself much-too w;ﬁe_, You've been working on the

- origin of the universe, on the, fuﬁdamental ndature of knowledge,

" and on certain physical pfoblems and then DE deep psychgloglcal"
problems as in your latest book, The Faundat;an bf the Meta-
; physics of Morals. I ‘really think you ought, -you; kncw,‘;n i
order that your .career develops c@rrectly, narrow.-in on one
of these and let the rest go. You've been much too broad in
your approach." That could<not be said to Kant or Leibnitz
in the 17th or ‘18th centuries. But the 19th century gave us
the disciplines <~ the ways iff which we .egap to narrow in and
segment various areas of knowledge. Y

.2 . :

So, we became inte:estéd‘in the thSical nature of the
universe purely from the point of view of the physical nature;
we are not interested in whether the physical nature of’ the:

’uﬁlvéfSé is related somehow to the" psychéleqlcal nature inl _
~durselves. I'll just.point.to Kant's .statement at the end .

" df The Critique of Practical Reason: "Two thlngs £fill my. -
‘heart with never ending awe . . . the moral law within and ‘
the starry Heavens above." Kant did not see that these were /
separate.~ They were for him the same kind of problem. The.
immensity of the universe comes from the same-kind of ’
psychological being as the nature of morality. But you see

what the 19th EEntuf% did. It snipped. Morality was one
thlng and the physical umiverse was another. Now I think
we've got tc go back, be reactionary and return to the 18th-
century notion that those two tHings, the nature of the
physcial universe and the nature of the psychic universe,
are one’ and the same pr@blém.

. There are qood.r asons why the dLSC1p11nqs worked. well.
They served good political functions. They performed well
in safeguarding the scientific community from all kinds of
political attacks because one could design an esoteric :
community, and say that’scientists were not involved in the

,,,,, ciated with society and ethics. Thus
ECLEQCE prEaEfVLd itself well. But I hope that the era is
over with. -

We're coming to an age where we begin to question the
real value of the leclpllne: and the associated reductionism,
-including the paradigm fads that drive a discipline so strongly.
Economics in the past few decades is a good example of the
change in paradigm. 1I'm using paradigm in the sense that
Kuhn does in The Nature of Scientific RevolutlonS; but mo
specifically 1in terms of the history of ﬁhllOaO?hY Disci pl
pass from rationalism to empiricism, and ‘back again.
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down.” Maybe you want.just to consider tfanspﬁrtatlén.' Aﬂd fff?

?

< ‘chemistry.

lh:‘ .

;‘F';

One of the consequences of disciplinarity is what 1
-call violence to the Ph.D's. We say to them, "¥ou must carve
out problems that are manageable according to the paraﬂlgm
of the dlEClpllné you re in.' Wha£ we should be saying.to
a Ph.D is "if you're }nsplfed by a broad pr®blem then try it!
Don't nafrpw it! Broaden it! . And, at the end of a period -:

of time we'll look at what you've done and decide whethergthatJ*

warrants=§ Ph.D or not." Splrlted Ph.D's want to study, .say,

¢ »how you-make. a c;ty work. And Ythen some son of a bitch comes .

along and says, "Now wait a° ‘minute, Tom, let's NArrow . that:

maybe you don’t want to con51§er the whole tfansportat;an .
system; maybe you just want to consider buses. Maybe you-
don't want to consider ‘the whole .of busing, but just busing

in a certain district." And by that time the Ph.D is finished.

His 1nterest in the whale pféblém;Of the broader problem is
‘gone. o
It all amounts to an unwarranted emphasis oijsamething
called "excellence" in research, which is esoteric/i

I khow that because I come from the University of California
atﬁEérkéléyi where the basic theme of the academic community
is exdellence. Somebody did a survey and found out that our
graduate program was the most excellent in the country, and.

that did "us a great disservice in many ways. The ccntrast 1sf

between esoteric research and EKQtEflC, esoteric¢ research uses
judgmeﬁt of peers as its criticism, wheréas exoteric uses
.relevancg to social problems. Exoteric research may tend
to be vague, non-excellent, difficult to evaluate, but perhaps

helps somebody solve a problem.

ond: basic .versus dpp,,,i ‘We get basic research
om the 19th C:ntufy, another one of, our gifts, or,
nongi fts. -Basic research meant, traditionally,

learn, ! think, that.in some sense every discipline

can .claim to be basic in that sense. I'm trained as a logician.

We have né d;fflculty defendlng oufseives as basic, because

“if you ain't logical, then yod ain't nothlnq if you're

_inconsistent,, then anything.follows. So we're basic. Math-
mat;ca is bd»i; ’cychology is Ha%ic, isn't 1t? Eezause_

unaer;tand the humqn p?y;he, you don't unde:s and what science’
L B

is about.

~of the Heaith s nce quqfam at Béfkéléy S bl@:hemlcts
leaned back and id, "after all, health. is basically bio-

- When [ reported that to’ Jome of my, friends at
Donner Lab, ths said, "Those chemists! They don't understand
that structure is the important thing: 1it's basically bio-
" And so Ltoqgoos., Tzéfﬁ is no problem in finding out

that looked at the foundation of knowledge. But we've

in character.

gl >
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"that your own disciplihé’is basic in every fespectif
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‘Another méaning Gf ¥he word basicis "rig SQEé1f1c4
application in mind." .You work on, the problem ver’ se. I

—

spent this weekend with a friend- warklng on the theory of

" numbers. (very fasclnatlng) to prove ‘that” the funﬂamental

theorem of arithmetic works in very general ways, Ehaw;ng

‘this doesn't:;really "help," and if I told you the .general-

ization of thefthéary of numbers, you might wonder whether

that helps y@u at all’in improving the quality of 11fe.
- . Néw DDE défense @f basic research is that eventually

it does help people. However, anybﬂdy who is involved in

- management knows .that if such a defense is foeréd for a .

project, then he should try to do some ‘long- rangg plann;ng,_
and see whether a supposed nénpurposive researclf effort ,
really hdsg future potential relative to human gbals. -[S

<€ Finally, one-could defend ba51c re EarQh by saylng
that some of us are’ gk niuses and, theref@ra“ y@u other people
ought to support us. nD matter what the hell we're doing.
Support us because wg re bright and geniuses.  That's a little
more heonest, in a way, than any other argument for basic
research.I've seen. - ' ,
But I think we ought to break dowrn the distinction’
between applied 'and basic. We ought to look at basic versus
applled ‘and consider them in terms, of what bcth shauld mean '
== 1in terméﬁSf exaterlc knawlédgé, :

Thlrd, we have a word in esoterlc science called

"objective" (unblaseﬁ)f which apparently means something

to us. 1Indeed, I know tHat objective meant something . very
important to me in the past, because I've worked very "hard
trying to understand measurement. In World War II, I worked
as a physical chemist and statistician. I tried very hard .

to get objective measurementd of the properties of materials

. laboratories should report in a similar way, independent of

the individuals or the social structure of the laboratorie

I might say that physical- science was really very deficient
in terms of that meaning of "objective." Many of the dabora-
tories repornted radically different measurements,.ahd statis-

i tically shgved an observer bias. Thus, one meanlng*af

“"objective¥ says, in effect, that different people, will,

all come to'an agreement within limits, given a conscientious

- effort on thell part as to how the measufemegt numbers’ w1ll

b9~anPratgd

: Now T call your attention to the opposite of "objective,
and\ that is not subjective. T know it's natural to think of
objective, and then to think of subjective: . Objective" means

K

18
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~ for the war &ffort. What this meant to me was that different, -
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between two o;nts.: *Sub ectlvg" means I have an”im resslnn
P ] P

that this auditorium is beautiful. But that's not the " v

contrast I want “to make thls Evenlng, Rather, I want:to
make’ the contrast between "objective* and, ."judgmental. "
Judgment means that you make-a decision in the‘cdntext of

a conflict of ideas,. and, there is no rational, basis for - ©
resolving the conflict. There .are no clear algar;thms, or
decision-making ‘rules, or whatever, for resolving the
differences. The word judgment, as wedl as decision-making,
comés etymologically from the context of a decision made .
in the context ofi conflict. In fact, according to my Oxford
ictionaryg the word decision did not come to mean a.lonely
cision-Naker kind of thing ’jtlL'abDut 1850 when Disraeli

”“Aised it in that fashlan. Bdfore that it alwags meant a

décision..arrived at in’ the context of conflict -- of ideas,
~of intégests,fgf valuesi'

.- I go back to~ my state and local peaple. They are
.involvéd ngt 'in objective kncwledge, but in judgment: they
musk.‘use "judgment knowledge," kjpowledge that"s created:out of
the various conflicts that the publlc represents. For example,
my, bu;lé;ng code.illustration is a de:lgi?n based on judgment.
A judgment 15’£nawlgdge, but .it's-not the'‘kind of knawledge
that many of us scientists are familar with. It's not at

all the kind of knowledge that we give in our dlSClpllnary
textbooksy ‘where at the end of the zhapter the exercises give
the student enough information to arrige at an pbjegtlve
decision. Such a student finally goes “out in the world and
tries to use the information contained in the chapter, but
finds' that he's in a judgment situation and has no clear idea
of how to apply what he has learmed in these chapters. For
example, in operations research, at the end of the' chapter on
inventories; we .say, this is the Jinformafion you need to know,
the demand, the costs of holding ‘and shortage, - -. The
students go out and find that the data don't e-ist They
discover fthat -the "data" have to be qenerated - :dgment,
based on a Cnnflltt of opinjions. - Thus EXDtEILL xnowledge"

comes mainly from "judgment knowledge." o L

¥

Fourth: fragm téti@gﬁ
o r

off suitable pieces ona by one. Fragmentation means trying
to break social Téalitv into epitodes in which we try to solve
each episode in terms of its own characteristics.

An academic's life Qénd§~ be a series of papers and
books that he has produced. reas, social reality 1s an
interlinked continuum. To be su e, lt'S useful to break down
the continuum*inte problems, ‘but only for the sake of holding

of problems. Dn@ of my dolledgues-

t Berkeley wants to "carve off" a piece of any problem he faces.
think he has a kind of a picture of the wgrld of problems
1s a rather large roast beef in-which one is asked to carve

e
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it fQ; a mameht == much as yourwould if yaﬁ -were edltlng a
film for the purpose of making it into a total film. You

- have segments of it, but you kriow these segments are€ not the
"reality. They're only ways of "holding a piece Df%lt for the-

moment to describe it, in order {to get back to thg continuous
learning process. : . - i L

Fifth: knowledge yvalues versus ethical and moral -

values.. The disciplines tend tc¢ emphasize one kind of ethical
ue whlch exprervs¥és itself in terms of truth, accuracy,

e knowledge community recognizes; it expects you to report

llab;llty, and néntflVléllt¥ ‘Those are. the values that
E;

¥

uthfully, with all the agcuracy and rellablllty at your
command. And, of course, I expect you as,a researcher, in
order to attain excellence, to reach a 1av 1] of non-=triviality.
But these values are only a part of the fabric of ethlcal
~values. ... N - - B :

Nliér, throughout the ‘history of a humanlty
that w:?te down its jfdeas on human values, there is.an
incredible agreement| as. to what we humans are about. One*
label for our :olle,tlve ideal" today is "quality of life."

. Maybe-a better word 15 "contentment,” which comes from ‘the

As I.saidl ea)

Latin verb. ' 'eontineo, meaning. "to hold ‘with." = It means
essentially, for each of us,~would. you rather ‘have lived yaur

life dlfferently at the End? g

Thé idea of contentment is llluégrated by a horrible
psychological study, in which the researchers said, in effect,
"all right, you middle class Americans, you've come to the
end of your life and God or St. Peter, whoever is 1in Charge,
says,. ygu ve got two choices: one is oblivion and one is to,
relive your life exaitly as you did live it, without the
knowledge that you've lived it. Which*do you choose?. Oblivion
or going through the whole damn thing.again?" "And the great
majority said "oblivion." If you believe the results, they . )
say we middle class Americans are not content, »ln the sense ~
that we want to hold onto our lives. fr\¥=

The ethical ideal is illustrated in the life of Ahe
hero in mythology who was a contented man despiteé the fa
that he fagced enormous odds aqalngt him. He went out a@E
fought all kinds of monsters and beasts, and yet, was content.
That was the life he wanted to llve. Contentment does not
mean "peaceful around the fire"; it means that youtwant to
"hold with" what is happening.

" Another version of the ethical ideal in the hi:téfy

e} Buqht 1s equity, so beautifully presented by Kant in The
Foundations of Metaphysics and Mgrals, one of the greatest
bDDES, in my opinion, on human values, that has ever been
Trintﬂd, in which Kant describes the ideal of human agquity:

!

!
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"never treat another as means anly, but as an end w1thal.
Kant EnVlEagES a kingdom of ends in which everymﬁé is a kggg

and everyone is treating athers as klngs. We're 11v1n§
through Kant's ideal at- the end of the 20th century in vefy
marvelous ways.: The ideal of equity has arisen again. It's
one of the most beautiful concepts of ethical valué that the
human race has ever invented in terms of- the women's movement,

racism, so-called "developing nations," and so on. The ethlcal

"‘ideal is hard for the disciplinary community-to grasp. They

-ask, "what"s the evidence foy this glorious grand idea of

V
¢ the future with rea1§ ct

equity and conténtment"? They have trouble with it, déflning
1t,fmeasur1ng it, understanding it, because much of it cannot.
be expregsed in dlSClpllnary language. "The greatest good

for the greatest number” ?E not a‘'very good way of EXPf%SSLﬁg
the concept of equity. Equity means treating every individual
as a unique individual. But we don't have good d15:1p11nafy

~ways of describing uniqueness, which is a very ephemeral but

very fundamental human feellnq."

THE NEXT STEPS o

You'll be glad to knqw I'm coming te a . summary. A.
knowledge system, strongl;y driented towards disciplinary,- :
basic, objective, problem-oriented, excellen§ research’, works
poorly and will work even more pocrly in the next. desades ;n

to the betterment of the human :
:@ndlt;ani . LI -

]

3

ThEEEEGFE, what ‘e ne&d to dd isito explore (1) the
conceptual meaning of holism, which I've only touched on this
eveningj and (2) the very important part of ‘the inside of the.

‘_kgawledgé -generating svstem, the reward system.  Nowadays

if works mgaingt those who are antidisciplinary in their

_orientation, and so we need to explore chandes in the. reward

B

system so as to reward the heroes of holism who take on tasks

much too big for them (they do not try to carve off the pieces),

and enemies mugh more powerful thah they are. ,

I'm :emlndad of an episode in my life when I served on
the Council of the National Institute of Allergy and Infectious
Diseases, in which Sabin told me that in the three years he'd
served on tha% Council, he'd never seen an exciting proposal
pregented t ihat Council, one that was really much bigger
tha; the pf r could safely tackle. The people who live
carefully in the first decile on the ratings. The ¢
people who the enemy %re down to the tenth decile, or
are not re t alil )

L{ﬂdfrﬁﬂ]3 and management of holdstic approaches.
Clearly a whollv different notion of management of
R & D a;Xwe take o oour holistic approach. -
s .
21 .
. + .
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- some’ disciplindry biases that can't éscape me. I happén to

o
hS

Eﬁge system if we "are gclng to succeed in the way I'm tfylng
to éuggest tonight. ;

(5) ways of establlshlng linka qes among "science . .
%nstltut;gns to aid in the developing qf a worZdwide holism,
not just oriented towards American culture and its problems,
but also to varlaus cultures and human ways of living across. e
the world. s . . p Lo .

]

7 (6) A recognition of thg allies amd the enemies of the
holistic approach.” The enemie have good points in their
favar -— because hallsm run w1ld cauld very well destfay the

; weakenlng Qf the dlS:lpllnary base.

I Have to admit at the end @ﬁ thls talk that I do have

believe that most pecple who go into planning and helping

. society ought {to know b351c mathematlcs I think it'g the

' to my 1ﬁterpretat;an of the tasks that Dick has glmen us for,
- the si% workshops tomorrow. He may be’a little surprised to {

‘a grand style. -

"discipline that. _has provided use with a good language “for

=
‘B* ,i,r .

talking about . .many holistic ULEWpﬂlnts . .

1f yau haven t caught on, thesé last 51x Palnts refer

hear my interpretation.. This is my version:of- these. tasks.
I expect each warkshoP w;ll succeed in accompllshlng these in

w

g =

ISCUSSION

~ QUESTION 1 - How do you define the term "science™"?

ANSWER - As a philosopher I talk not in terms of its present

definition within the institutions of science, but in terms

of history. For examplé, T think Aristotle had a notion of
science which is as viable today as it ever was,’ and so did
Kant. But their %iotions of science would not agréa with
today's institutional breakdown of science. Now I'm more
inclined to take the historical meaning of science which meant
knowledge rather than today's breakdown in terms of the
institutions of science defined in terms of the disciplines.

There is a "science", for example, of am Indian tr;bpr
like the Navahosx They have knowledge of what it is like to
live® in the Navaho nation that people 1in so-called seientific
. ~
Py L
L7
&
22 i
‘- : i )
35 * -
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: communities don't have. : I think it is only until we recog-.
=~ *nize that there iz "science" in many different. parts of the
humanity that we'll come back to my "reactionaty" notions,
_ which are Kantian, Aristotilean, oy Cartesian.
° QUESTION.2.— How was Project Knowledge: ~ 2000, conducted?
i N LN
: ANSWER - Project Knowledge: 2000 is separated 'into three
= forums (some reductionist did that). They are: need for,
A generation and communication of knowledge. H4qw do you
separate those three in any sensible way? Of course I ' o
don't see how. I said I thought' problenis were canvenlent ’
s . ways in which we could stop the Process and look at segment .,
of the film, but before we put it back tmgéther again) we
want to see the whole thing. As far as the workshops are
_cogcerned, - it means that if somebady’Wants_ o get on with
the grganlzatLOnal or the reward system in the conceptual—
rﬁ — ization workshop, ope the chairman doesn't gay, "well,
’ “that is being salviﬁhby Bor C . . . .“\ : )

said. 1In formufafing this conference we've been sens;t;v
J think, to dilenmas posed by doing just what we've
done: when we- were designing these workshops we struggled-
, against organizing them exactly in aV\redud¢tionist, mode.
£ We didn't want to do that, but we felt quite un:amfartable
with any,@ther,way, : » ‘ - wr

4 - . s .
r QUESTION 3 - Do you think that intuition and feeling belong
in science, as well as reason and observation?

(Richaré Scrlbng:yjl d like to add #o what Wes has just

ANSWER - Thé answer 15, br lefly, 'ves." Even in the 19th-

century version of science, intuition played an ;mpartant

\ role. They recagn,,,d the need, for creative genius that
T seemed to come out of this mysterious function called intu-
ition. But the 19th century discouraged us from including .
_ feeling or evaluation. In the 18th century, Kant regarded.

his second Cfltl,ue to be dealing with science as much as -
his f;rst Crltlgue. The second dealt with ethics aﬁdivalues,
The word "science" incidentally} is again a 19th-centuty s

inventian. I would say that my tlc;sm, mythology, - literature,
poetry, meditation, all go undefr . .the heading of science. '

QUESTION 4 - (Gordon Enk) Solving problems today regulrés
working with what you have and can manage. This «usually
means, at best, working with a limited set of disciplines
Oor areas éf,gfoféssi@nal expertise. Holism is a fine concept
or 1dpal but won't it simply mmdblllze anyone who tries

&=

Ay

=

N

fut
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to take it as an(;ggzating prihciple into the actggi?
rational public problem-solving domain?

R
LN ]
]

ANSWER - .I really can't respond, Gordon, because I don't
know whete you are. I was saying that a town board or a

- county supervisor are involved in a kind of knowledge that
.the disciplines don't understand well. Since they have to

be holistic in their response to issues, and disciplines, '

*. tend to be reductionist or to divide 'up the problem into

pieces, they are not responsive to public needs, ( Therefore,
we have as much to learn, as scientists, from the town board
as:- the town board has to learn from us. :

Gordon, it isn't all that difficult.. There'sigcédAhistorieél

precedent (I'm sorry I'm sa‘gea:tépnafy this evening). But,
the 17th-century Liebnitz, Descartés, and Spinoza said it

as clearly as it could be said: there is only one ‘individual

who has holistic knowledge and that is God and none pf us
has the hubris to be @".God. All we ¢an say is that'we will
stfive to come as close as we can. .

e
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"While the cure for our energy ills seems to

consist of reattaching the disparate parts,
the motivation for doing it must arise else-

where. ... call it what you will, people
will have to start giving more to than they
take from the problem. ... to try reaching

dut to touch all parts of the problem, to

= listen, aQQ t@ try to CDﬂtflbuté to the

resolution.

Javid FRose
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: - 7 ‘A GUIDE TO MORE ADEQUATE APPROACHES

¥ =

" pavid J. Rose

Massachusetts Institute
of Technology, Cambridge é
. !
' " | INTRODUCTION v
 \; _ Energy, food, trénspsriaticn, health care, and other
& activities that characterize a civilization all share some

similar gqualities: tendencies toward reductionism instead
of holism, for example. _Of these larger problems (in con=-
-trast to "small" ones such as offshore oil drilling, which
form parts of the larger‘ensemble)g energy- is relatively
easier to treat than most of the ‘others, because it is a
means to an end, and not so closely tied to ends themselves
(as foodj  for example) Though the task is difficult, energy
can therefare be analyzed with less social rancour and hope-
fully more consensus than most other problems. Even so,
science and technology are not enough, and this paper’ that
- sdems to start with technology, will end on questions of,
morality. Considering the difficulty with energy, the out-:
look for solving other problems appears bleak, unless better
arrangements are made. :

- The Problem in Satire - : - i
o S ’
Those unable to contemplate disaster without some C
. touch of whimsy often deserve the predicted fate.
4
The house is on fire, we tell ourselves; see Figure 1.

How do we organize ourselves to put it out? So many dimen-
sions exist: getting water; carrying it to the scene; deter-
mining its.pH; measuring the latent heat of evaporation; and

writing an environmental impact statement. But perhaps things
look different when viewed from another dimension;. see Figure 2.

So it is with Eﬂergy We see tha:gréwth sector's

view of energy in Figure 3; but extend” “the time perspectlve,r
and see in Figure 4 the llm;ts to gfﬂwth view. To the gr@wth

sector, the year 2000 lies bEYOﬂd forever, but toc the limits
» to growth sector the year 2020 is the day after tomorraw,

and the two groups talk right past each other.
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FIGURE 3: GROWTIH SECTOR'S YTEW OF ENERGY
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BEurops

africa

\
Latin America
Far East
Ll sadvihnre
TOTAL
3

165
175

—
ot
—
i

2000

3/




]

If the world had to depend on this petroleum stock for all
) 1ts energy, tiue resourc. would last about 55 years., For-
tunately use of coal and cther energ upp "stret 5
. (T'the petroleum resource; »ut so does ree
Lg tend to contract it.

NO way exilists to accommodate to the shrinkage of
classic oil and gyas supplies, or switches in end use, with-
out changes in life-style, because we cannot afford to pay
for waste, and snould never have countepanced it in the
first place. ’

Tne energy sector will not solve tlie problem by
itself, bec: > t- £ e u t t
off between. r n u
enerygy and Y
more scctors
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vestment tend to Le
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significantly more space heat in many buildings tnan would
come from the original fuel used at the power statlon, and
burning it in A£he building itsglf Estigiates made by many
groups, starting with tne n defunct Office of Emergency
Preparedness, 4/ show that =rgy conservation amounting to
about 30% of previous profl;qate custom can be achieved with-
out significant change in life-styles. More may be possible,
but only after more 'study.

sion so far

All this daiscus
environmental benefits
arise not only via resou
proportionality of less
also via even more import
complete combustion of fu
discharged to the atmosph ur
improves substantially. of urban wastes could pro-=
vide energy sufficient for only 1-2 percent of total national
needs; but the urban waste problem almoqt disappears, and the
waste- handl;ng system can be built to return valuable non-
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ban air guality (especially)

energy materials. The city‘of Seattle, Washington, is presently

starting to fQi;all such a system.
Certalmiy many energy-—-conserving str tagims will be
st more, as under

e cor
adopted as energy contiaues to cost
tne benefits /

derstanding

L
tlally These time horizons

and essenti
& basic problem itself, but also upon
f the business community works on a

return on investment before taxes and
lch m that money doubles each five
C in ten. Conversely, and important to
: cussion, on& dollar five years hence 1is wbrth fifty
cents \today, ana one dollar ten years hence iz worth a
gquarter now. Thus mpany time horizons for substantial in-
z 10 years,_ and even shorter during

periods of inflation; neither coincidence nor magic determined

that reserves of available minerals, petruluum, etc., were
sufficient for about ten years, over decades of incr aﬁing

I

re
use. /What happened is that the particular lnduatry ke
about ten years 1 in its discovery program. Thgt_achemé
works, provided is avallable at a JQ;ietdlly acceptable

price increase. But crude oil production peaked out in the
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show and tne ERDA budget demonstrates.. Because the time
needed to develop the synthetic fuel options in societally
safe ways considerably exceeds those short time horizons,
the clamor arises for relaxing environmental standards. °~Un-
fortunately, those environmental problems are not restr;cted

to land use or emissions standards on pollutants whose éffects

are understood. For instance, the synergistic effects of
sulfur oxides, particulates, and nitrogen oxides are not

understood; many new fuels would contain, suspected carcinogens

or mutagens, and exploration of the possibilities takes time.
Much could have been done before, but was not.

Nuclear power, during the past 20 years or more, has
remainea well-supported, in fact approximately commensurate
with its real need, altiiough the program itself could have
been better structured. Nuclear energy is useful only for
electric power generation (at least at present); thus thr@ugh
the period of its development - the 1950's and 1960's - it
appeared as a competitor only of coal, because in those days
few environmental standards existed and no one saw petroleum
as being extensively used by electric utilities. 0il com
panies therefore saw no tiireat, but rat®er an interesting
direction for diversification in the 1970's as cheap oil ran
E}Ut . B

In summary, tne Feaeral Government had, durlng the
initial period before tihe early 1970's, put only five or ten
percent of its nigh-yrade cnergy research into the fossil
fuel arca, althougn those fuels provided about 95% of U.S.

energy, and were known to be under the least national control.

The policy was or.e of cheap energy, short time horizons, and
an ipcorrect belief that tne privdte and public sectors had
matching necds and motivations; substantial residuals of

tncse lideas roemai:n.

Was There Any Fore hdfﬂLni

r The enerygy, problem &
they fell upon us da, say, an invasi
it was not so. g
sugygestions wero :
uniceded, sciw wWere suppressed. Afexe follows a

from first-hand cxporicnoe.

Preaictions of {inlte 01l resco ree lhad been maae
fmrflnum\:l; and fairlse o ! inyg Hubbard si
i "urvgy, wnich was
1974 i tier Lepartment ofb 15 views beling co
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; As an outgrowth of the attempts both to rejuvenate
the National Labpratories and to give them substantially
broader roles 5/, a serious attempt was made in 1970 by the
Oak Ridge National Laboratory to persuade the Atomic Energy
Commission to broaden its role to encompass all. aspects of
energy: fossil fuels, conservation, environmental and other
societal effects, international implications, and so forth.
The U.S. AEC was too timid, and also generally thought that
a narrow technological structuring of atomic energy was its
greatest task. It failed to ask very deeply the two ' ques-
tions: (1) was thinking about energy on a broader scale a ,
proper thing to do? (2) if the answer was yes (as we see
now) then because the U.S. AEC had the strongest institutions
to deal with many of these matters, who else did they expect
would do the work? Such considerations were suppressed until
aboyt 1972. : - ’

In 1972, the Office of Emergency Preparedness published
an excellent (for that period) 'document, showing how energy
savings of about 30% -could be made overall, compared with con-%8&
temporary projections, in gradual stages.” The OEP was dis~
banded. , . . -

v In 1972, the President's Office of Science and
Technology in one of its final acts, set up a detailed re-

‘view of the energy activities of many federal agencies. The

emphaeis was sfrongly on energy provision, especially by
petroleum and gas, new ccal technology, nuclear fission,”
nuclear fusion, some ideas about solar power, and a little
geothermal power. Rational energy utilization appeared .only
weakly with resppct to transportation and some housing studies.
Environmental and most resource limitation topics, plus those
with possible political significance, were 'virtually declared
out of bounds. However, the items discussed figures strongly
in the $10-billion energy proposal made by Dixy Lee Ray,
then .Chairman of the U.S. AEC. That shopping list in
turn was useful in framing the initial tasks of ERDA in 1974.
ions and inattention, estab-
nergy policy was delayed at
y .longer.
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Other sectors were no better, and space does not
permit listing their misbehavior. For example, the univer-
sities, without exception known to me, were followers and
not leaders; not one instituted a sizable program until
1971, when already tihe energy problem had been visualized in

‘J 4!
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’ .ways nctlmach different from how it 1is, tqday. A main \

iuniver31ty motivation seemed to be cashing in on g Good’ Thlng,
-hardly app:cprlate far Eutatlve ;ntellectual leaders.

1

Where was the Maral Content?

v ——

" It was all around us. On the one hand, we found,
genéréi agherance to the view that social good and ready
money ¢ome by providing energy, in substantial- diSregard for
the faéts that not only are resdurces finite, but alsp that
grgat\?enef;ts accrue via energy conservation. The same-im-
balanca appears in health policy: more concentration on
curing the sick than keeping people healthy in the first
place, because the first is easier tb organize and reward

than thEsseaand Any ser;aus r%adﬁ: 1n the ené:gy f;eld =

=

Wﬁile the cure for our energy ills seems to consist
of re-attaching the disparate parts, the motivation for do-
ing it must arise elsewhere. The motivation is not economic
but moral, ‘and the key has been in our hands since before
time began.. The besetting sin is hubris and the too fre-
quent habit®of each group maximizing its benefits, as we so
euphemistically or politely put i1t, or to put the matter
more clearly, each group getting all it can.

Then the cure, if that be the fault, is described by
another Greek word, agape, for which the Latin 1is caritas,
in Elizabethan times called charity, with a meaning that is
‘now ominously vanishing from the vocabulary. 1I'm pleased to
see one of the later speakers speaking of, mirabile dictu,
charitable institutions, presumably not in the sense of
eleemosynary ones. Let it be Jewish charity, Christian
charity, Socratic charity, or whatever. Call it what you
will, people will have to start giving more to than they-
take from the problem. That is Qutreach as my church calls
it: to try reaching out to touch all the parts of the pro- -
blem, to listen, and to try to contribute to the resolution.
To bhe willing to give up sometning. \\

The applicability, importance, and distortion of
these views 1n, relation to energy appears nowhere better
than in the various analyses of nuclear power that have been
done lately. Most are bad. The best to date comes, sig-
nificantly, from The World Council of Churches, who tried
earnestly to consider people now, igéoyle later, resources
here, resources elsewhere, simple hopes of EEOElé everywhere,
ana social justice. Tney may succeed better than our National
Academy of Sciences, who studies these problems at much ;
greater expense, but whose report may flounder in a thousand
little particularities. That is why in ten days I go to Geneva
to join The wWorld Council of Lhurtherigﬁn the continuation of

tneir work.,
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Report ERDA 48, Washington, D.C. (June 1975), thaln—
able from the U.S. gavernmen§ Printing Office, Washington,

“D.C. 20402 ($1.70). ‘... L,

2/ U.S. Congress, Office of Technology Assessment, An |

Analysis of the ERDA Plan and Program, (Octobér 1975),
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ington, D.C. 520402, (S$3. 85)
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COMMENTARY
S ) ~ Joseph Leary ‘ 7 R
'ﬁiﬁ' " Energy Research and Devekppm%nt Administration

When I review our present energy status in the U.S.,
-and even in the entire world, I think the Gutstaﬁﬂlnq thing
that comes to'me is that during the past 25 years we could
have done a much better job of formulating_ and implementing
an energy policy and an energy prodgram. It is true-also that
all of the major elements of what we today refer to as an
energy crisis were known to most of us in tHe late 1940's
But we have to admit that the broad recognition of the
problems and the identification of potentlal solutions are
very regent experiences. It has only been in the last few
yea;s_tnat we, have really come to focus 'on this in a national
way, and I believe that this has led to a.realistic and
workable national energy development plan. \

_ Many of ‘the points made by Professor Rose in his paper
are certainly true. However, there are some points on which
I must take exception. For example, the criticism of federal
agencies regarding failure to respond to important issues is
too broad. The federal agencies have limitations and they -

are restricted in whaf they can do. I think an example of
this can be found in the light water nuclear reactor develop~-
ment history. &As ycu well know, 15 years ago the Atomic
Energy Commlsslan was heav1ly Eﬁqrossed in develaplng and
reactors (LWR) Later they were tDld to get out of the light
water reactor business because this was now an.industrial
situation and the federal agencies had no business in that
field of:-development. S/The AEC was told to discontinue the

LWR development and,a@ we see today,the problems were not all
solved. Here is a case where the responsible federal agency
really had no choice in the course of action. We still have
many problems left. And also, in the paper Professor Rose
points out that the Atomic Enerqy Commission should have =~ -
supported a national laboratory's éarly suggestion for diver-
sification into energy laboratories: I agree and I think that,
in fact, the suggestions coming from Oak Ridge really were
early enough to stimulate diversification. But I believe

that under the enabling legislation of the Atomic Energy Act
thdt the At0m1L En&qu Lomm1g51an was not chartered to support

This is precisely why the Energy Research and Develop-

ment Administration was formed. Admittedly, it was formed
yvears later than 1t should have been, but at least we are now
started - ’

45
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oriented. I believe that this impréssi%n is correct, but
we--believe that this is as .it should be.* I personally believe
that that ;s a proper 'function for them. General Motors is
not fn business to make more efficitent, less ,polluting cars.

" They are nbt even in business to make cars. They are in
“business to make money and to make it on a short-term basis.
Clearly the long-range, high-co&E energy problems have to be
solved by something other thaff industry. They are not, there
‘to do that. That-has to be done.4omewhere in the publlc
sector, somewhere in the Federal Government, jpresumably
thraugh that awful thing called bureaucracy. At least I
don't see any other way of ‘doing it. '

Naw, in cgncluslaﬁ of this part of my commentary I U
would like to say that the title of the- paper by Professor L
Rose, namely, "The Energy Problem: Fragmented Resource -
.8pecific Approaches Don't Work" is misleading. I believe
that Eésaurcé specific appraachés will work, but not avernlghti
Th€y won't solve the overall, moralisf¥ic questléﬁs you raise.
by any means, but I think our first goal is similar to the’
old recipe to make a rabbit stew. First, you catch the rabbit.
First, we must have specific energy scurces to develop. I
think that is where we are startlng

The basic plan of ERDA, which I don't think all of
you are familiar with, has been to divide the approach into
three chronological phases: the near-term, the midterm, and
the long range. By long range we are talking of the era that

- _begins in the year 2000 which is only 25 years away.

Getting into the three phases or three terms. of the
ERDA program, the near term 'is obviously to press major
conservation efforts that reduce energy consumption and shift
the consumption to nonpetroleum sources. Conservation is
qaing té be Ef qreat help, but a number Df ;tudlas have

problem Thare is no qu;stlon that. great benefltg can be
gained from conservation.

A second part of the near-term program is to establish
those technologies that will permit an immediate expansion
of existing principle energy sources: oil, coal, gas
uranium; by direct utilization of coal by industries and )
utilities; by nuclear converter reactors; and, through -
enhanced recovery of oil and gas. ’

The midterm is really a limited area. There are
only two major additional ffthnGqulEn identified; gaseous
and ligquikd fuels from coal and 0il- shale. In addition, many
other marginal things are being pursued such as geothermal,
selar heating and cooling, energy storage, etc. You know
all of these. '

-
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Each -of ﬁhé,tgréé long-term options has tééhniéal,

" environmental, and cost uncertainties.. Thus, because of the

critical® need for success and the uncertainty of solutions

« for the problems, all three technologies are being pursued
" vigorously today. They are high cost options but -they are

cost effective.
: There is very little time left to solve the major
problems. Unfortunately, we have thrown away our apportuniti
a

M

]

“during the- last gquarter of a century. , We now have to play

difficult catch-up game. There is no room for any -major

error. We will-all have -to suffer through minor errﬁrs(I‘m

sure. S ) ,

In summary, I believe the energy problem and théf
solutions are being addressed adequately by the Federal °
Government, but this is just starting. ~We now understand
our problems better and we understand means to alleviate
them. - These means are being emplaced. . Obviously, the ,
approach and the implementatiorn 'that is being used now can .
be improved and must be improved. The federal agencies need
your help.- Through conferences such as this you can clarify N
your ideas. But, you must make a strong effort tojteach the
federal agenhcies the virtues of the approaches th&t you are
developing. As emphasized in preprints for this conference,
one of the anticipated outcomes of the conference is action
regarding the enhancement of the environment for interprofes-
sional, public, problem-oriented collaboration; another means
of moresmeffectively coupling science and engineering to social
needs. : :

4

] 1ike to make a couple of points.
t we can easily dismiss as ancient history A
pen again. But, from being on the President's =
nce and Technology (OST) (of blessed mém@rﬁ

he group that was supposed to look into energy
strategics for the United States, and being on tolerably good
terms with the man who drafted the first presidential energy |
message and knowing that the 0ST work, energy conservation

was a dirty word and one was not allowed to ask where gas

came from -- it came from an infinite hole in the ground --
which tempts one to make some scatological comments. And,

in the second case knowing that the first draft had a lot

in it about conservation and it was XXed out by Mr. Erlichman
with various remarks about "this isn't the ethic," one can
easily say that we have passec
not return. But the ruestion bef
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those points and they will
ofore us 1s not just that.
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. It is harder to see the. future. It is Hard- enough
to see the past.. But let me give you a new scenario for
the future. .How will be avoid this one? Most people live
near cities and.it is even the statistical truth that the
highest density of people is in cities. Also, the highest
energy use per unit arqa is in the region of cities so the
largest impact of enerdy policy will fall on cities in terms
of either environmental] impact which:can be either positive
or: negative, and -many dther effécts too -- on ‘transportation,.
on building design, and so on. ‘And who is thinking of the
problem of energies and cities which is going to be one that *
is going to be along in a couple of years. 1In fact, I de-
.clare it t6 be here. And, who do we find working on that? .
You knock on the dobrs and there is no answer.

’ How do we make institutions that will see ahead and
‘do not overdrive-their headlight's? This is the question.
It is a worrisome question. ERDA .is doing vastly better
than the old organization. I agree with you. Things are

very much better. But, have we gotten there yet? What more
do we need to do and what needs to be added? Are we again
looking for gods in machines, which are none.

Ann Macaluso: The thing that troubles me about this * -
discussion so far i1s that I have that feeling that ERDA is
being-tabbed with a rgsponsibility which I'm not sure it
ever was expected ‘to ﬁave or ever can have. That argument
really is not over the fact that it sets priorities among
énergy resources, but that it has set its priorities in the
wrong places. I bet everybody in this room would probably
. mych prefer to have those resources placed on conservation

and solar energy which is much sexier than nuclear fission
or nuclear fusion, and probably more efficient. >

, The real quéestion it seems to me in this whole energy
' 1ssue 1s not energy policy so much, although that certainly

is an issue because palicy is a function not of a single égepéy
or of ten government agencies, but of the citizenry and the
.professional capacity in the country and the leadership commun-
ity and the Congress and all the institutuions that exist. If
we are really and truly to look at energy as the primary aspect
of what might be called the more holistic approach it seems

to me we do have to deal with a great many more Of the issues
that are cross cutting and that are of vital concern to each

of us as individuals in our own heads; and of vital concern

to each of us as individuals who contribute in some small
degree to making up what turns out to be the way this country
functions. I don't know whether that makes any sense, but it
does seem to be there is a meeting point ' *tween these two
perspectives and that it is not really f to fault ERDA for
doing everything that all of us have to .

iy
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., because it wants to meet a

Davld Rose: Let me comment here a minute. I think
this meeting 1is already a splendid example of what we face.

..We mention energy and everybody says, "ah, energy. Then

they start to. talk-:about this and that. and_all the little
bits. We might as well have.chosen education.

I'm“in an educati@naivinstitutiaq and they stink.
There are all kinds of problems.. My own institution, under

payroll and pay me, rightly or
wrongly; but waqrries more about looking good and forming a
dlient/patron’ relationship which cah end up by b31nq a
ﬂlEtQItLOﬂ of the fact. R\

. One tends to dig ddwn into whatever there is ;Ed get
lost in the details instead of looking at the whole picture.
History is full of that kind of thing. If one reads back
into. ancient English history, one finds in the léth century

‘the guise of public servic%fg worries about its overhead

they had a rernaissance of knowledge which led to over-education

-- it also led to the revolution which also led to the
can ellati@n of the schools and so on.

Joseph Leary: [ think that the analogy with the
urfiversities 1s a very interesting one. I think, for example,
the criticism that we have our national resources generally,
arranged on the wrong priority system, is not limited to

ERDA. But the universities also, I think, have problems

with many of their priorities. Identification of their

resources has been wrong, just as you. are saying.

It is a common problem. Downgrading it again to an
] fE&llnq La, thL mag@r energy problgm is

llkb thlg. Thg dverage person
an enerqgy problem. He doesn't
is imminent. To .me that is the

A8
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" .«. the (National Institute of Mental Health's)
mandate for research on social problems is
significantly broader than its mandate for
‘ operating programs, so that the development
organizational mechanisms for linking the tw

becomes a critical issue."

f

(o »]

Ann Maney

"There is ... a critique ... that these large
social experiments ... (are) wasteful. The
alternatives seem more wasteful."

) ) Clark Abt

19
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THE NIMH EXPERIENCE IN SOCIAL PROBLEM RESEARCH: .

- INSTITUTIONAL CDNSTRAINTS ON HOLISM

Ann C. Maney
Mental Health Study Center
National -Institute of Mental Health

C =

This presentation is an abbreviated version of a“longer
aper.* It draws heavily from Chapter ll, "Research .on Social
Problems" (co-authored by Melvin Kohn, Ann‘Maney, Saleem Shah,
‘Leonard Perlin, James Goodman, and Marguerite Young) appearing
in Research in the Service of Mental Health: Report of the

Research Task Force of the National Institute of- Mental Health,
edited by Julius Siegel et al. 1/

MFU

P REFACE: THE NIMH RESEARCH TASK FORCE

?he National Institute of Mental Health (NIMH) Research
Task For&e was constituted to study the Institute's research
activities and to make substantive .and organizational recom-
mendations to the Director for future directions. Areas for
attention were divided among 10 study groups which largely re-
flected the existing NIMH organization. As a result, the domain
of the Social Problems Study Group excluded mental iilness and ,
behaviar disgraers, drug abuse, ana alcahalism, issues in applii
as were undérly;ng ‘social proﬁessas, The extent to whlch these
restrictions shaped the nature of the Social Problems Study
Group's procedures and recommendations, and the selection of
material that went into the Task Force report was, and contin-
ues to be,the subject of considerable controversy among the
Study Group members.

: Thé process of organizing the work of the Task Force
did take count, however, of the intended role of the NIMH in
the dévelc,”,nt of science, its interrelationship with the
scientific community at large, and its own decentralized author-

The charge from the Director included questions such as

* The original naper, which should
ances and quotations, 1is availa

PRL-T
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e What progress has been made in each of the many
T " scientific fields involved in mental health
: research? What important questions remain unre-

solved?

¢ In the years ahead what research investments are
likely t@ be the most profitable ==, b@th thr@ugh
psychalaglgal, and soc;ai machanlsms lnfluénélng
human behavior and through improved methods of
treating and preventing specific mental health
problems?

® What research activities, though promising, now
carry a lesser sense of urgency and opportunity?

suppo:t mechanlsms that have agcompanled the rapld
growth and diversification of the Institute's
research programs, which ones are still service-
able and which need to be modified or replaced. 2/

Initially, the study groups were made up largely of
research scientists from within NIMH. They were autonomous in
that they chose their own chairpersons and set about their task
as they saw fit. Ultimately, about a third of their membership
was dfawn fr@m the ﬁutsl@e, w;th caﬂsultants ﬂumbering more

In part thgﬁ, the process of dfganlzlng the WkaLﬂf
the Task Force was a model of participatory management in a
traditional scientific enterprise with intramural- and extra-
mural components.- In the social problems area, however, other
parts of the process resulted in ‘the kind of conceptual frag-
mentation that is the concern of this conference. What fol-
lows presents reflections of this fragmentation in recent
NIMH-sponsored social problems research, examines its his-
torical roots in orqanizati@nal structure, and recommends
organizational strategics for fosterinq holism givén. the con-
straints of the current trH;t” .

\U’J ]

THE ROLE OF NIMH IN SOCIAL PROBLEMS

’J'.'l

RESEARCH

In 1955 legislation authorizing the expenditure. of
funds to support a nationwide study of mental health prob-
lems by the Jnint Commission on Mental Illness and Health,
the Congress indicated whl(h mental health areas required
greater attention and study. Concern was expressed over

the great number of mentally i1l and retarded hospital
patients in the countryv, the outmoded reliance on custodial
care in mental hospitals as the chief method of dealing




) . ¢
with mental illfess, the great lag between the dlscaverg of
new knowledge in¥the merital health area and the practical
application of duch findings, and the extent to which it~
appearéd that many ‘emotionally dlsturbed children were b81ng
placed in mental hgipitals without. approprlate treatment
facilities. At th& same time, the Congress also identified

a number of social- problems as being of special mental health
concern: alcoholism, drug addiction, juvenile dellnquency,
broken homes, school:failures, suicide, absenteeism and 1éb
maladjustment in 1ndq§try, etc. The act was passed as a, -
Joint Resolution of Cangress without a,d;éseﬁtlng vote:

The next major leg;slatlve milestone occurred in ;363
with the Cémmunlty Mental Health Centers Act, which empha*-'
sized the - growing COﬂceIn of Congress with problems "of alg .
‘holism and drug addietidn. In budget hearings that year, +*{
the Congressional Committee urged that NIMH foster 1mag1ﬁa—'
tive approaches to such difficult problems as alcohollsm,@
delinquency, and drug addiction_," The Institute's program’
expanded quickly in these problem areas as well as ‘in the
areas of school mental health and suicide.

In 1966, the Institute organized a symposium to help
define its responsibility, for the Social problems_area. A
major recommendation was Bhat the National InstitUte of
Mental Health focus its research activities on selected -
social problems. The list welt beyond the congressional ©
" specifics. It included not only such explicit congressional
concerns as mental retardation and crime and delingquency
but also aging, minority problems, metropolitan problems,
poverty, disenfranchised groups, homosexuality, marital
discord, mass violence, and housihg and related issues. T
The scope of the Institute”s concern with social
problems had expanded fAr beyond the fate of the hospitalized
mentally ill to include the study of underlying social con-
dlthns that haVP a *trung potentlal for produc1ng dlstress
functlonlng ,dgardiegs of whether such dysfunctlon also in-,
volves a severe mental illness.
The adminpistrative response, on the other hand, has
i focus to popularly recognized
In the Institute's early
1t programs did address social
ndprlylnq social problems.
ctramural grants wevre organized
”c anﬂ iatgha11 pfoblem areas
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.. market mechanism for curing our soc
2

five years tc Eemplete the ekperiment. Eut 1f multlple

A second criticism is that theyfaré too expensive,
but the alternative costs are really much greater. All you
-have to do is‘-work through the shadow pricing of the social
costs of our various social pathologies and they eat up most
of 'the energies and resources of our societies and most of
the growth capital, human capital,and physical «capital that
we~generate. The alternatives of ineffectiveness in research

or ineffectiveness in problem- solv;ng are much more expensive.

Third, that it is wasteful. Indeed, it is wasteful.
The alternatives seem more wasteful.

Fourth, it is disruptive, tao‘%ﬁsruptive. President
Ford particularly feels that people are tired of being surveyed.
The emplrlcal data does not really support this. s In our surveys
of about 15,000 people in housing alldowance prcgrams, a major
social experlment, less than one percént object to detailed
surveying. As you know from detailed research, if you got a
response rate of lesgss than one percent it is unllkely to bias
your results very .much. You can do pretty well with a 20-
or 30-percent nonresponse rate. So this is not really a
problem. We can just let people who don't want to be surveyed,
who don't want to participate in experiments, not participate;
and at these numbers we are still all right. '

Fifth, big social research interferes with the natural
i ills. Yes, but does
the natural mechanism really work?  Are we letting it work
even now? Aren't we interfering mas %lvely with a patchwork
quilt of little incremental programs, most of which are
initiated on the basis of somebody's théory rather than

empirical research results?

L
[

- 5ixth, as these large experi
are often not” really scientifically
to be misleading: Hawthorne zf t s

so on. There are very few la social experiments.or any

kind of social researches tha Wa ideal internal and external
validity. We can do a lot better that nost of us have done

up to now if we just exploit the available state of the art

in experimental dps,j Probably the best kind of review-of

a lot of the possibi ities here in plain language is Campbell
and Stanley's Expe: ental and Quasi-experimental Design,
which gives a wealt of approaches to :ﬁ:lal experlmentg.

iménts are conducted they
onclusive and are likely
election effects, and
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‘'we have a failure of communication. Most legislators are
lawyers .and their model of research is legal research -=

( have a couple of bright guys hit the library and look up
precedents. Social research is different. That isn't well
understood. They can't understand why it Bjould take more
than a year. That is a matter of education which we are

' responsible for. ) . :

Eighth, wye are doomed to invalidity by the Hawthorne
effect anyway. Well, there are placebo controls that can
be designed; and, furthermore, the Hawthorne effect<can be
used ij a policy supportive mechanism. ’

Ninth, even if we successfully do these experiments -

: it doesn't really-:change the conventional wisdom. The New
Jersey income maintenance experiments more or less found that
there are no significant work effects from income maintenance.
‘Most people still believe there is4 even though they are
aware of the experimental résults or they are not aware of
them. Again, this is a failure of dissemination, commun- ™
ication,and education with the research results!

) And, finally, tenth, the results are not really used
"by the decision-makers in making social policy. Here again
is a faidpure of education and communication on our part.
fu Some of us, in an attempt to deal with this, have organized
/ "a Council for Applied Social Research to try to incredsé€
the communication between the researchers and the users of
research; between the producers and consumers of pglicy-
relevant, scientific research about social problems. If
you are interested in that organization and working with it
I would.be delighted to talk to you about it. Thank you.

- i
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"I met with the Mayor of Knoxville, Tennessee,
-and we were talking about a plannlng study in
transportation. He said, 'I don't want arfy
more planning studies for anything! Every
study that I have on my book shelf begins with:
Knoxville, Tennessee lies between the Great
Smokey Mountain Range and the Cumberlafid
Plateau. The average mean temperature is 68°
and the annual average rainfall is 70 indhes.'
. He said, 'Hell, I know that!' and you
know, he (is) right." -

Kenneth Heathington

i .
. N ig,
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URBAN TRANSPORTATION: THE REAL ‘ISSUES NEED TO BE ADDRESSED

-Kenneth W. Héathlngtan, Ph.D., P.E.
Director, Transportation Center,
. The University of Tennessee

I began working in research in 1960, as a graduate
student, FG: abéut ten years I was very prone to do research
for research's sake. It was very interesting -- .all the math-
ematical farmulatlaﬁs and models were very intriguing. I
communicated with other people in my field and they communicated
with me. Nobody else knew what was going .on. ' Then about 8
years ago I began to feel that my contribution to the trans-
portation -field must be nl; --* that there was not anything
happening in terms of making ‘improvements that I had assisted

with. I changed my direction completely in terms of what I
was going to do and how I was going to do it. 2
~ . » ’

So, for these past few years I have been very active
in implementation and effecting change within the transgortation
field. I have held a political app@lntm%at. I have worked
very closely with lccal governments, with' mayors, ghd with
governors' gtaffs and have been offered state level cabinet
posts. I Wave been involved in many things to implement new
and better programs in transportation.

From some of the things I hear today I have the feeling
that many' of us wish the implementation process were better,
but many of us are not willing to get into the process to make
it change. A university colleague of mine, who is also a
transportationiengineer, ran for public office about a year
ago. This office would have a direct bearing upon making
transportation improvements. Out of about 50,000 votes cast /
he l@gt by ?Ométhiﬂq like SDD votEéi It was very close. 1his

tenured pus;clon. To me thlg is a dedlcated 1ﬂ§1v1dual who
says, "I have to see some chaﬁqes made and I must become
involved." So, some of the things I want to talk about today
are examples to illustrate how we can help solve our problems
rather than philosophizing on what someone else should be doing.

- R = = < ‘: ] B %
I do not think we really address the true 1ssues 1n

the transportation field. I do not think we have ever addressed
them within the universities. I am not sure we have addressed
them very niuch anywhere. We are seeing a little bit of
improvement made with some of our research, but not to a great
extent. TfaﬂaPOffatlDﬂ has been such an important part of
the country's growth that the real issues need to be addressed.
7
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There are many issues or problems in the transportation
field. We have tried to address many of these issues with
technalgﬁy and that has not really been successful. You hear
a lot of people talk about the urban transportation problem..
There is no urban transportation problem. There are hundreds

of urban transportatiﬂn prablems.

’ﬂévelépment cf thé Unlted States.* It has prav1ded fér the
movement of both people and gaods since the very earliest
settlers. In early times settlejnents were located near natural
harbors, near rivers or other natural means of providing
transportation,K services. - The development of the railroads -
in the 1800's facilitated the establishment of cities in areas
other than near waterways. »
Tran5p$rtatlon services within cities had not developed
extensively in the early 1800's as housing and places of '
employment weke often located together. Many individuals
lived above “their stores or places of employment, and thus
there was not a need for a tremendous amount of intraurban
travel. With the development of rail transportation, a more
flexible arrangement for the lcoation of housing and employ-
ment could be attained. Many large cities developed rail
systems on radial routes emanating from the central business
district. This system of rail transportation permitted
individuals to locate some distance from their place of work.

*As one reviews the development of many older cities
in the United States, one finds the more densely populated
areas alé®ng old rail-lines that were built in the 1800's.
With the development of the automobile £fter the beginning
of the 20th century, the arcas between the radial ‘rail-lines
were filled in with hdusing and other developments. The
automobile was often utilized as a feeder service to the rail-
lines, thus gpermitting further development in the Gutlylng
areas. Therefore, there was an evolutlonary development in
the older cities of streets and, roads, housing, commercial j
activities, etc., as the city grew’ hrcugh different eras of. /

transportation services. g

L]

THE URBAN TRANSFQR‘ATTC)N PROBLEM

As .cities increased in popu
city travel, of course, increased. Many CltLEg became very
complex entities providing services and goods to meet very’

development of these complex urb structures, problems have
arisen over the years with such items as: (1) rapid movement
of people and gqods, (J) peak-hour movement of people and
goods, (3) capacity of facilities, (4) location of facilities,
(E)JEhOiéékof modes, (6) conflicts between private and public

]
R

.diverse needs of individuals andiiuslnesses. Because of the




8 ' terminal operations, (8) terminal lncation,
(9)safety, (10) resource allocation, (11) enerqgy, (12) system
integration, (13) administration, (14) Efﬁraqe, {15) tech-
nology, (16) cnvironment, (A7) lecvels of service, (18) urban .
development, (19) sncial cfinsideration, (20) political ,
.consideration and many, mahy others.

One %gn'quickly sge hat there really is not an urhan
transportation problem - thtre are many problems in urhban \
transportation. ®ne can also sce that these problems cover
.a wide varicty of disciplines and must be addressed with many.
different ap ”Daﬁhvﬂ and with many different types of expertise.’
The 1nterdlacl, inary naturc .of the problem requires that a
system appraéﬁh be taken when seeking solutions for increasing
the mobility of urban residents and the movement nof gpods.

THE CHANGING NATURE OF CONSUMER
. EXPECTATIONS IN URBAN TRANSPORTATION
' ' i
Transportation services have been improved over the
They have improved for a wide variety of reasons. A
] years ago, an individual would have been very pleased
fble to mail a letter in Washington, D.C.‘'and have it
ed one or two days later on the West Coast. One would
have been véry plecased_to have traveled from Washington,
San Francisco in a matter of six hours or less.. Like-
. one would-have been glad to be able to drive in an
>mbbile from Washimgton, D.C. to San Francisco continucusly
a divided highway, without ever passing through any stop
or traffic and roads. ©One might %ell argue that only
there is an instantaneous transfer of matter will it be
ble to satisfy the consumer's éxpectations completely.
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Transportation is a Sérived demand. There 1s no demand
for transportation itself. You derive that demand because you
want to do something else: you go shopping; you go to work;
you take a trip; you take a vacation; you go to a doctor; or,
whatever it may be. It is a means of accomplishing something
else. It is a joint commodity, so to speak. And because 1t
is a derived demand there is not ®that much in products -4 in

terms of purchasing it.

It has to be service to provide you with the ability
to do other things. And so the expectations continually rise
and increase on it. That is always changing. It is Dlaced
upon those of us who work in the transportation field,
?§nt1nually upgrade the systém to meet the consumer e pectatla,z!
/ t is an iterative proceszs. Each time we upgrade it the
sxéxpec tations get higher. AS the expectations get higher we
try to upgrade it. We ungrade it and the expectations get
higher.
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times are reduced substantlally betﬁeen any two pa;nts, the
marginal return on the investment for further reduction of
travel times becomes minimal. Thus, the expectations for
improvements in urban transportation should not lie prlmarlly
with the reduction of travel times and congestion, but in
other areas such as the reduction of air pollution, noise,
accidents, death rates, etc. A realignment of priorities for
improvements would redirect the allocation of resources for
making improvements in urb@gn- transportation.

THE COMPETITIVE NATURE OF -,
URBAN TRANSPORTATION SERVICES

There is both competition and restriction of competition
between the public and'!private sector in the urban trfansporta-
tion field. The automobile competes with public transportation
services and private enterprise such as taxis, limousines,
etc. compete with publicly owned systems. Highways are
normally publicly owned, but used by the private sector. Many
private firms compete with one another for ‘carrying goods and
people. Taxis and trucking firms are often in competition
for a particular market. ‘In some instances, tax money is I
used to provide competltlon from the public 8ector with private
carriers. The services provided by public carriers are often
at less than the true coft. This, of course, puts the private
carriers at a disadvantage..
) ¥
Let me give you some illustrations of this competition.
Im one city with which I am familiar the city desired to develop
a%grogfam for senior citizens. This is a worthwhile endeavor.
In this program they hired their own drivers and bought their .
own vehicles with federal money. They are up to about 600
people per day in ridership, supposedly, and the program has
substantial costs. The service is free to those eligible to
participate. ‘

L.l'

One of the local taxi companies has now threatened to
sue the city bec e they feel that their business has decreased
because of the p gram. Some of the other taxi companies are
' r in the suit. The taxi companies have
1l

but an arranqpment w1th thé clty whefe the

This example, of course, 1is a dlrect conflict of private

and public agencies with public tax monies being used to?
ﬁﬁc:eawﬂ the amount of revenue of the private enterprise

éxample.v I worked with a small city
months. T met with both councilmen
=%
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V4
and the city manager's personnel responsible for a senior
citizens program. They, too, wanted to purchase their own
vehicles and hire their own drivers and dispatchers. This
would have caused a conflict between the local cab companies
and the city. A program was finally developed that would .
incorporate the local taxi companies into the pxogram,
Senior citizens buy transportation tickets for 25¢ on the
dollar. The cab compapies bid the servige at 90¢ on the
dollar. 1In other words, each time a IIar coupon comes in,
the cab companies only receive 90¢. The city pays the
remaining 65¢. They let both cab companies participate in
the program.

Last year there were about $24,000 worth of services
generated for senior citizens. Only about $15,000 (65% of
the cost) had to be borne by the city, 25% of the cost was
borne by the senlor citizens themselves and '10% was borne by

you have to know haw to wgfk with prlvate Entarprlse to kngw
how to get them to make their contrjbution. This program
avoided the conflicts that occurred in the other city. Every~
one (city, taxi,and senior citizens) has expressed pleasure

with the program. . -
In some ins Om patltlon is prOhLblted between
private and public That is, a publicly owned carrier
may have an exclus 1ise which prohibits the private
carriers from héiﬂ, etition. Competition in the true
nature of the free system is good and in most .

d to the provision of better services at

instances will le
lower costs to the consumer. However, in the transportation
field there is rut a completely free cnterprise competitive
_yAtpm in operatic Often within a given mode, ‘there is an
: lusive fran_hisz awarded which prohuabits or reduces the
mpetition within that mode. While there is competition
exlsting h\fw n meod s1ch as the utcmnhilp and public
tl&ﬂgpﬂrthl nde that cempetition within a mode may

GULATORY NATURE OF
ANSPORTATION SERVICES

Transonortation
in the United States.
Public Sorvice Commissic
LuuquL are a fow thC

I oo afenoiosg regulate buth JC
They roegulate air, raii, pubch ttan p@rtatlon, taxi;i and

Forms o f services orovided in the transportation field.
Hf the wast angunt,of regulations which exist in t




transportation field, innovation is difficult if not impossible
to achieve. Generally, the amount of innovation that can be
provided in any industry will be inversely, proportional to the
amount of regulatory control placed on that industry. In the
transportation field, there are many firms- that carry goods,
but cannot transport people. Companies or firms carrying

people cannot necessarlly transport goods. -

Innovation shculd come, from all places, the uniyérsity.
However, we have many faculty" members who stand behind ¢ur
ivy covered walls and will not go. into the field and do any-
thing because if you do anything somebody will find out &
it. If it happens fo be bad you'll be criticized. But,
is easy to stay or :ampus an&'wrlte reports. It 15
sit back in your
and thousands of
ophize.

When you sit down with the city coungil or with the
mayor to give solutions to problems, you myst be reasonably
pragmatic. I met with the mayor of Knoxville, Tennessee and
we were talking about a planning study in fransportation.

He said, "I don't want any more plannin, ng studies for anythlnq'
Every dy that I have on my book shelf be%ins with: Knoxville,
Tennessee\ lies between the Great Smokey M@unghln range and the
Cumbérland Plateau. The avarage mean tpmperaﬁpre is 68° and

the annual, average rainfall is 70 inches." Hé said, "Hell,

I know that!"”

And you know, he was right. He was just as \right as
he could be. It didn't make any difference whether \that
report came from a university or from a consulting firm. Every-
body here, including myszl , 1% just as quilty of that as he
can be. He also said, "I fdon't want any more of that stuff.
Tell me what to do to solve my problems."”., We must be ’

involved in a meaningful way -- in a manner that can Be accepted
by the layman.

ﬂ

In most states it is illegal to have car pools iff the
total money exch anged between the driver and passengersq is
greater than the cost of the operation of that vehicle.l A
woman in California had to take her case-all the way to) the
State Supreme Court. We are finally getting a change ih a

few states

It is 1llegal in manv states to have van pools. 'we
had to work with thé state legislature in the state of Tennessee
to get the law changed. ' We must be willing to work with alil
groups at any level of government to insure that improv mentg
are made in the transportation field. :
The cost of initiating change through regulatory hgencies
for a small cwmpa -can be in the tens of thousands of dpllars.
1
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Thus, the smaller carrier cannot normally compete and thus
competition is reduced. Overregulation tends to protect the
very large carriers and reduce the number of smaller firms
desiring to enter the transportation field. It is interesting
to note that of all|the modes of transportation, the highway
fleld is prcbably th }eagt regulated It is alsa the one.

magor;ﬁy of travel f@r the papulatlan of the United States.

et me offer one other example of regulatory problems.
In Knoxville, the publlcly owned system has a bus service and
a franchise to operate in the area, which means if you have
franchise, no one else can operate. There was a local area
which is a public housing area -- low-income, black area --
which needed public transportation services. ‘'Some citizens
came and requested from the KTA Board (Knoxville Transit
Authority) to provide services. KTA initiated a new service
to the area and they discovered that there were ngt a lot of
patrons. 5o, they discontinued the service. iﬁ

\II.'""

]

operator sai
which you ch

d, "I will provide that
arge with KTA. I would like

KTA E&pll@ "Why, yvou can't do that. We have an
exclusive franchise." So what happened? No service was
provided. The private operator was not permitted to. The
public didn't get any services, _but in the name of regulation
we solved the problem. The frandghise wasn't violated.

N

THE Ciqih”FR ORIENTATION . “

\ . J,:,,,, }

not really changed in our consumer orientation
sertatisn in many, many yvears. Public transporta-
on, as an oxanuolo, really hasn't changed in a hundred years.
About the only difference between public transportation now
arj0 1s that a hundred years ago it was
invrad by a = and now it is powared by a diesel engine.
Thet is about the onlv difference. One has the same routes
that the byolloy lines had.

and a hundred

have a <hoice for

Most cunsumers ‘n the Unltvd ~t tes
urban trar or n o Loe For example, one may choose
the private 1t 11a forms Df public transportation,
or ahared Ve th othe as in a carpool, vanpool,
cto. Ong rs of the \ptive fldPr;hlp which is forced

to utilige me of publlc transportation. However, the
trip mikxing of this captive ridership ﬁnly represents from
nne to Two percent of the total trips bplnq made in an urban

ATed.
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It is only within the automobile mode that a consumer
preference has been utilized in developing transportation
services. With other modes, such as mass transportation, a
product is developed and then an attempt is made to market

the product to the consumer. This type of market development

is similar fo that utilized by a product-oriented firm.., A"~

attempts to sell that product to consumers. A consumer
oriented firm is one which attempts to determine consumer
desires or needs and then develops the product to meet these
needs or -desires. Historically, product-oriented firms have
tended to become unsuccessful over time; whereas consumer-
oriented firms tend to remain viable over time by doing what
is necessary, that is, change, and thus meet the changing
desires and needs of the é@nigmer_

product-oriented firm is one that develops a product and then

As long as there is a choice that can be made by the
consumer, all urban transportation services must become
consumer oriented if they are to receive a reasonable share
of the travel market. The amount of the travel market that

a particular mode of transportation receives is an indication

of the consumer acceptance of that mode. 'One sees a very
small amount of the public utilizing these services. (About

2-4% of urban trips are made by public trangportation.) This

is an indicationsthat there is little consumer acceptance of

the particular types of services being offered.
4 23

THE LACK OF COORDINATION OF

TRANSPORTATION SERVICES.

aré%generally uncoordinated

Urban &ransportation ygt' ms
and fragmented in the United States. Normally there is not an

interface between autcmobiles, tahlS, buses, rail, or any

other mode or service found in an urban area. An individual

cannot travel about an urban area utilizing a variety of modes.

An individual is generally confined to one mode or type of
service for travel needs on a Slngle trip. There are, of

course, minor exceptions to this in certain urbhan areas but

in the majority of cases transportation services are uncoor-
dinated.

If one has a lack of coordination with other types of
services 1n urban areas, one can quickly see the impact that
this strategy would have. uppose there were five or more
phone companies in a given urban cﬁmmunlty with no coordinati
or intercoffnection of these systems One could only place a

[]1
\ﬂ;”,u

e

call to a certalin part of an urban area and could not communi-
cate with other portions of the urban area because of the lack

of coordination. Furthér suppose that water systems, mail

on

services,nr a host of other urban services were not coordinatéd

or 1ntprtanntrtzi Tt would seem to be unimaginable that thes
types of urban =se

‘rvices should not be coordinated to provide a
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high level of service for all urban resgﬁéntsg yet this samé"_
concept does not apply to the transportation field either in.: i

the movement of goods or in the movement of people. If one o

addressed the problems in urban transportation, a lack-‘of
coordination is one of the key problems to be addressed.

( ONAL DIFFERENCES
- URBAN TRANSPDR TATION

IN
NEEDS

within the United States :elat;ve t@ the needs of prov;dlng
urban transportation services and to the manner in which these
services are provided. Cities of the North and Northeast are
generally older, more densely populated, have heavier corridor
movements, different street patterns, much colder weather in
the winter, and the people have a more positive attitude toward
the utilization of public transportation. Cities of the South
and Southwest generally are newer, that is, they were formed
after the advent of the automobile, are less densely populated,
have somewhat different streef patterns, much warmer weather
in the winter, and the people E%ve a less positive attitudes
toward public transportation.

A The cities of the South and Southwest are -heavily

* automobile oriented. They were developed after the advent

of the automobile and cities such as Houston, Dallas, and
Phoenix have developed street patterns which are COnduélve to
the utilization of automobiles for all typeg of travel.

Cities of the North and Northeast such as Ckicagog, New York,
and Boston are all older cities that have oxierited themselves
more toward the utilization of public transportation systems
to provide many of the transportation services.

Thé solution to transportation problems in one city

may not necessarily be a solution for another city. Thus,

it is difficult to develop a strategy for problem-solving

that will have application for all urban areas within the
United States.

THE iMPACT OF TECHNOLOGY ON URBAN TRANSPORTATION

Tecdhnology ha not really had a significant impact on
t

. 11
- urban tran%portatlon In reality, there is little change in
the technology being utilized by various modes of travel during
il s
i

>xistence 50 years ago. (There are only
uses also have similar technology. There

is nat rPally muéh difference in the téChﬂOquy of automobiles

found on city streets todayv than those found in the 1940's

or shortly after World War IT. f

zed
the past 50 yeafs. Rail systems today have about the same .
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Let me give you an example. In Morgaptown, West
Virginia it was politically decided to put in a personal
rapid transit system. At last official count (and the
official count is estimated to be far less than the real
count), there was something like 65 or 70 million dollars
spent on the PRT system. Some estimates.indicate that the
cost will go to 100 or 150 million dollars to build 2.4
miles of the PRT system.

What the system does is connect two of the university
campuses in Morgantown. (You might move the whole university
for 125 million dollars.) They are going to. charge the
students a fee to pay the operating costs. It is questionable
if the demand will pay the operating costs, much less pay for
the capital expenditures.

We have had aerospace engineers who said, "We got to
the moon and we can solve the urban transportation problem,"
If we could have the same budget per passenger mile as for
the space program, anyone could solve the urban transportation
problem. Technology will not in and of itself solve our
transportation problems.,

With the decrease of the space programs, many of the
space industry personnel felt that the urban transportation
problems could be solved with space age technology. Many
proposals for PRT systems, automated guideways for automobiles
as well as other new and innovative technology-oriented systems
are made., Some of these proposals were funded and systems
tééhﬂ@laaﬁ was developed and implemented. A product was
develope® without regard %o consumer preferences and then .
the product was to be marketed. There was very lIittle analysis
performed to determine the consumers' needs, desires, and.
expectations relative to a particular type of product (i.e.
tran portation 5ervi®p). jiﬂC? ~many of these new %ystems that
Fh? nany pr oblems in urban ffangportatian, it is quest;énable
that they will have a siqnificant impact upon jimproving mobility
in an wrban -area. : i :

ms in urban franspgrtas

éihnalaqyg ' The’ problems
exist must be addressed by

.55 all these plablem: can

Y can be done to improve

i gn urban area. Science and tech-~

The solution to
timn Jdoes not lim with
that have been previously
other areas than téchnalmgy,

o
—
D

be addre- ~d together

transpo lon servic
nology o . only a = orting role and should not be considered

As the dominant foree in the sclution of these problems.
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RESEARCH AND DEVELOPMENT ON -
“" URBAN TRANSPORTATION PROBLEMS -

It is quégticnablé how successful research and develop-
ment has been in solving urban transportation problems. There
are many millions of dollars expended each year, for transporta-
tion resgarch and' development by the public and’ private
sectors. LIt is questionable how much of an impact these
research dyllars have really had on solving urban transporta-
tion problems. Much of theée public resources are wmtilized
“for improvements in technology. As an example, in the hlghway
field many millions of dollars are spent to improve concrete
and asphalt paveménts, signing, “"materials, and .other technolog-
ical needs. 1In the tfanglt field, much of the research monies
are spent to develop better buses, rail, etc. Rélatively
.speaking there is little spent on the real problems in urban
transportation. There are some monies allocated to addressing’
other issues than technology, but on a relative scale, these
appear to be minor. The Arabs did more to increase ridership
on public transportation' systems than all of the hundreds of
millions of dollaprs that we have spent on research. And they
did it in about throe ‘months.

Transportation services must be efficient, effective, -
and economical. A scrvice that is effective may not be efficient
and/or economicai. /. sorvice that is economical may not be .
' effective and/or erciciont Most of the research that is
emanating from the nuhblic sector generally addresses only one
bf these characte rics. If one is to’be successful in the
transportation with research monies, all three of the ‘
characteristics m e dddressed for any given system. There
must be a change in the research emphasis if improvements are
to be made in urban tranzportation.
THE NEED POR AN INTERDISCIPLINARY APPROACH
The vroblem: in‘urban transportation span such fields
A% oneine ngg, velitidal science, sociology, law, economics,
health, education, business,'enerdy, environment, and many
nthers. Th fact,.it is very difficult to find a field that
in ~ome indiroct manncr does not have a bearing upon problems
in urban transportation.  There is no single field that will
be able to zolve thd vroblems in urban transportation. There
- must be an interdiscinliniry approach to solving the problems
if permanant S meeaninaful solutions are to be found. There
N qgnarally cen a lack of interdisciplinary approaches '
taken to solving urban transportation problems. This appllés
not onl to the Lﬂ}iaMLL*xtlﬂﬂ of new services and systems
within an urban arca, but also applies to research and
dessalonrant, T T
'él . _ ) . :
et L lnere bias et heoaen o fEadtivn management of interdis-
, ' . & , ‘
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. . ciplinary research by universities or by private organizations.
While at tlmqﬁ interdisciplinary approaches have been attempted,

. the managemént of these projects has often been less‘:than’

. desixable. This is partially due to the fact that universities
are not really fraining students in -large numbers to function
in an interdisciplinary environment. .-Universities are still

1 -very ariented along disciplinary lines and do not epcourage ”

_;nterdlsclpllnary activities within their framewarﬁr There

... must be a change at the basic level of .learning -in- “order
for interdisciplinary approaches to have an impact irm the

<; urb#in transggrtatlan field or, for that matter, in any other..

- field. . In réallty, theré 1s much lip service paid to inter-
disciplinary approag#es to problem-solving, but little meaning-.
ful efforts are actuiély directed, toward 1ﬁterdlsc1p11nafy

appfoazhes. 7 . .

o : : ’ & I
’ o SUMMARY , ’
Science and technoldgy cannot in and of itself solve
Yhe problems in urban transportation. The problems are too"
numerows and diverse and ‘span too many disciplines. Theré
mitst be an ihteraction of many disciplines to-make a meaningful
contribution to pfOblEm—EHLVlﬂq in urban transp@rtatlon. One
should begin by broadenine "the educational®bac grounds of
uanEIElty qfaduates b* ﬁraLn;ng them to be productive ins an
’ This, of course, reggirés a
stru tural and phllgsgph;_i change in educational programs
inh stitutions of higher learning. This ' will not occur to
. a great extent. in the near future. There are, of course,
universities that have iented some of their programs toward
developing students to function,in an interdisciplinary environ-
ment. However, the majority ﬁf univatditfeq are qtill ofiéntéé
along disciplinary line
to function as a membe
variety of problems.

-,

/

There are tremendous amounts of resources being
7 ineffectively utilf ‘d bécause of a lack of appreciation
- r ~ah i problems. There
\rious problems
to I

the solving
here must he
cure than has

b atlani Haw=
w1thmut ddr 117 of the Q:xby wide vaflety
bnghqrgund; aud rtise, one can never 1 : } -
meaningtful impact F
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TN BLIC PROBLEMS;:
B L. s e . T ,

. - THE EMERGING S RUCEURE OF INTERDISCIPLINARY EFFORTS

_Ji .:“ ‘ S . . . )
NOTES_ON APPLXING SCIENCE_'T0 P

. Chrlstaph r Wright ‘
F Teghnélagy A% essment, U.S. Congress*
' O e
* L i . : ) .

** INTRORUCTION

. %
iDHSidaratlﬁns undérlle the present demand for
‘inary inquiries. Flfst there is reluctagﬁ“ac—
the facet that hnawledge produced within the spe-
‘cific scientific dliglpllﬂés is serio sfy limited in its
direct socilal applicability. Second, thé wishful thought
persists that new amalgams of disci 1irned knowledge, although
- .generatéd n the same mllleu,‘may ng%ertheless contribute
.decisi ly to our society's effeatlve and respans;ble mahage--
ment,of ifs affairs. The hope pErSlStS that the quality,
aufaﬁlllt’} and gredibility traditdionally associated with
the ﬂlSEl,llﬂES can be retdined throughdut the process of
science to public problems, In fact, the applica-
tanS Df sc1ent%f1c knowledgdg are not likely tD remain that
Smele al d dlre:t , The dlmenSl@nS of soc;ety 5 pr@blems

- Two
. interdiscip
. . .ceptance of

. Dr any mblﬁatlan Gf thém There is no way w1th1n existlng

o disc1pllne5 to ascertain thé& full public or social signifi- -
‘ cance of a particular bit of scientific knowledge. The
'changing nature of soc etal problems also reduces the over-
- [ all usefulness of the established technical grofe;51on5.

! Newérthéless, there is now an emerging structure to .
knowledge ih action that may help overcome these limitations.
‘It involves systematic_studtes of a distinctly intermediate
~ nature. RKnowledge defﬁved from these studies i1s concerned
.+ -~ "with the ongoind interactions between the separate worlds
f:)f SCiETltifiL 'Rnowledge and :,Qcial ac:tit:n. Thi'g k’i"l& of

A 1éms and thé;; salutlan; or to Aqually real isgues of publlc
- poliey. - That whigh is problem- oriented is moéi evident. It
includes the know~how associated with the management of on-

going.,knowledge-intensive. public enterprises, such as those: 3\%

author aﬁd




associated with the maintenance of national defense capabil-
ities, with major medical and health care delivery systems
and with such fpcused responses to social interests as the
Manhdttan Project and the Apollo Program. In such situations,
public-oriented knowledge may not differ in kind from that
developed as applied science to meet the kinds of problems ,
which private c¢lients have and which the engineering, med-
ical and other professions are prepared to deal with. Only

'when such prgblem—SDlVLEQ appraEhES to saclal needs miscon-

c@nfilcts among sgclal valués or 1nterests, dées 1t became

~evident that prablem—solv1hg appreaches are not able to cope

s

with' the consequences of their prescriptions for the overall
prom@%lan of Eyman values and Soélal qaaLs and that there
is a pféSSlﬁg neéd for prlOI knowls —about second- and third-

¥ .
f L

- A generalized capacity for publli problem-sriented

xstudles of this nature is not yet well developed. It will

not come easily. The current efforts of the National ‘Science
Foundation.and other ingtitutions attgmpting to cultivate
such a capacity would 1n§1ﬁaFF as much.

I

The policy-oriented form of lntérmédlate knowledge
is still less well develnped, although it concerns matters¥

_that are just -as real ani important as the social problems

that are .potentially sl -ibie. Policy issues may be resolved,
-but are less often solvec. They tend te be changeable and »!
elusive. The difficulti=s lhwolved in acquiring policy-

~oriented intermedjate knowlkdae are “illustrated by- those -en-

T

countered in formulating informed, coherent, and p@;nted .
environmental impac¢t statements or technology assessments

i

-for, pol;&yvmaklnu Jodl Osaes,
.

5

' o
acquire and apply policy-
much in the shadow of problem-

e .1 oL

ernative ways tc a,zﬁ'* 1 ahﬁectivés, “to reconc1lea~

h ' n social values, or about the lmPllCatanS

scientific knowledge is appllea

;ublgé problems, it will become in-
frorentiate these two .kinds. of

Stual iy, and institutionally. ‘

atlon. They
ake dccolnt of
, luP'pref=' T

aafily rémsin SO, fof knawledge N
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adga Df such uncertainties is not likely to ¢
‘ tabllshed f@rms of scholarship, but what coul
- néw, t:ans:endent kind of discipline may -arise
‘o - téghniques used to recognize and incorporate ;
e &pr§blg®%§riégted and poliayﬁoriented_studiesi

.

It i particularly important to’ hlghl»
@r1éntéd'studles because the undérlying conce}
.1nst1tﬁtlaqal structures supportive of such 1dies > ‘be

_ glnningﬁt@ emerge. as .the central, although lkqst stable,
elemant .in the fﬁamewark available for adaptihg science to
sac;al rie ds. Thé;r CEﬂtfallty is n@t duesﬁ-'thelr present.

vagi (ve' and ger515tent need to assure rgal vapiiety of public
;olicy ‘choices and informed und@rstaﬁdiﬂq of them. This
fequlrament of a democratic so¢iety is especially ‘dif-
[ ficult t@ meet in those areas /of social ¢oncern where ad-
7 *] vances in science and technolGgy and their ready application
Q,Z tend to forgclose policy choices or else place the interpre-
tation of sdcial needs apd the deteryination of ways to meet
Rem 1in Ehé .hands of unwitting, if not unwilling, specialists
x‘ﬁd Spéfi@llitd agencies., :

""4

E

i\ . . A CONCEPTUAL FRAMEWORK

As knmwlfﬁ;; of thL warld and attéﬂtl@ﬂ to human

needs b characteristics of many social actiwities
- and 1Ct becoming 1nrreaSanly differentiated, re-
! fined, & ized.  Or the one hand, advanced- procedures
for scientif juiry aimed at discovering enduring ttuths
. are extendin scope, depth, jnd coherence of organized
kﬁ%wladga a ned expert . On the other hand, there
has  been entary concentration and focusing of major

SOCietaI "1s -making, leading! to specific capabilities
and responsi bi@;tlwc for large-scale initiatives and for

o _ formulatlnﬁ and Lioplementing effective policies in areas
}§ N "hitherto q@vff;:;rtf ,"sditiaﬁ or by momentary inclinations.
Ever more . ' ests and actors are being identified
or created’ ’ai clients, a3 well as beneficiaries,
' for appllzétLQ" l?ﬂtlflL knnwleﬂge
N ) JTh? strorgest ‘links hetween the world of action as
a potential client for knowledge -and -the world of scientific
< knowledge as an axpar c,nﬂ resource put science in the posi-
tion. of handmaiden to the recognized interests and objectives
te and public olients such as those concerned with
tion of hr:lth and national sovereignty. This is a
S S0 i1 211 7 and the
re, ‘expand. and-
k eh! soclety's
|
s
an
#
Q
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needs and the ways 1n which science cap‘hélp to meet them.

m

; The framework suggested in thé following schematic-
diagram (Figure I) is proposed for the purpose of distin-
“guishing three patterns of appllcatlan and locating seven
types of studies within a meaningful ccncept&él framework.

! ‘This interpretation of the e€herging structure ‘of intellectual
studies need not be oversimplified or unne&essarlly compli-

: cated. . f

E3

2 Most of these séeven types of studies have already
been referred to. Policy-oriented StﬂdlESf althcugh least
developed as a type, are closely linked’ to; and in a sense
surrounded by, the six‘other types of studies. These are
-distinguished one "from another by their primary commitments
and orientation. Discipline-oriented studies contribute to
the reservoir of basic scientific knowledge. Decision stud-
ies are closely tied to the immediate responsibilities and

. options of a client. Problem-oriented studies are concerned
with real groblems which lend themselves to scientific and
technological solutions, as distinct ‘from those social prob-
lems requiring reconciliation or policy choices.

The kinds of immediate knowledge involved here tend
to draw from the formalized problem-solving studies which
dominate the training ang pra:tlce of -persons functioning
as professional physiciars, engineers, agriculturalists, fores-,
ters, and so forth. Such studies, in turn, provide a basis for
carrying out feasibility studies closely tied to a public

client's need to assess the feasibility of its adopting one
or another solutlgn DiECipllnE studies are concerned with
gu;de the tutur& qf(th @f a discipline. They are the prin-
cipal arena for scholarly recognition. The present close

ties between such studies and discipline-oriented studies

probably account for the limited interest, thus far, in dis-
cipline oriented ‘stugies that are explicitly pursued in sup-
gort‘af policy=-oriented studies.

L

INSTITUTIONAL ASPECTS

- Fach type of inquiry requires its own kind of insti-
tutiaﬁal undérpinniﬁq;; Some, most notably those that are
hruble solving, are well established
toyms. Feasibility and decision
Flwarly Jnd cioéély dlient-related. Problem-

tod studiées may also rECéiVE the

'SGIVlnq and problem-oric
temporarfy support of stro

tions, whersas policy-oricntod studies and perhaps digcipline
studies as well must b b ¢ n more disinterested, 1Dﬁ§eré
term considerations an il Ahus ijz;nd on quite different kinds

-
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DEC ISIGN-HAK‘INC ARENA

Actively Cnnéerned
With "Public Problems'' —— —

B!’ ST e

"Intermediate” i |

Knowledge and St T S S

Study Processes . Problem-Oriented : ' VII. Policy-Oriented,
Studies "2 Studies

I. Prohlem-Solving

B e Studies ‘“‘?’E*Ei!fs%fffT‘f—fi.gaf—fa‘=aeSE
T T I1I. Discipline-Oriented
Cohérent Knnwledgé Professional ,S,ftpfdries. —
and Trainifg ﬂ
Trained Fxpertise = — — -
A ‘ SCIFVCEAB ESOURCES IV. Disciplipe Studies
- e ~ o &
N 5
. _{
atterns of Applicatior
ratterns o zatiar
A Established =——== =
& Provisional —=-— :
- . "
C Prospective = -----~--
FIGURE I: SCHEMATIC DIAGRAM OF INSTITUTIONAL NODES GUIDING
THE APPLICATIONS OF SCIENCE TO PUBLIC PROBLEMS
» » Al)
- o
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ﬁproblems as more b;aadl
g

of supportive arraqgementsi s,

Particular applications of kn@wleége to societal

the vitality of science resources as bodies of coherent

i:pr'Blems are also affected by the overall _pattern and balance
‘among these seven types of inquiry. Together they determine

knowledge and trained expertise capable of being linked by, -

means of intermediate knowledge with the decisich-making
arena involviny Patént;al clients actively con:erned with
public problems. : :

The emerging structure ‘of these efforts is a conse-
quence of an ongoing evolutionary process of differentiation
among institutional arrangements and of intellectual coordi-
nation aided by an overall understanding and appr221atlon of
this structure and its ramifications.

1. Problg@;ga ving studies are usually: conducted
by technical sgeglall ts established on a professional basis
or by scientists acting in that capacity for a specific cli-
ent. The techniques used tend to follow rather than antici-
pate new problems. They are those acquired in the course of

hasizes technical solutions to recurrent

a training which emphasi

problems. As prospective clients' perspectives and expecta-
tions expand, the professions may then draw more on.the sci-
ences, making use of thi=m on a multidisciplinary or even an

1nterd15c;p11ndry basis in order to advance solutions to the
perceived by the cMents. Thus the
ngineers new expect analyses and
plans wthh take account of eccnomfic, regulatory, and envi-
ronmental consideraticns. -

One way or anothevy, much o
cational and training institutions
aration of individu: for careers
routine, problem-solving for either
sector. “Moreover, ir a¢riculture and then mosf notably in
medicine, universities have assumed Cﬁntlnulﬂq responsibility
for problem-solving studl and applications through their
affiliations with agricultural research, extension services,
and med1cal mes they have also established
and taken re for applied science lafmratories

b -

s related to national defense
ewise with respect to. commun-
wven global development problems.

designed to
and are under
ity and urban ge
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chSéqUEncES of the pl#h, Such studies also include those

initial inquiries which, whether.done well or poorly, -effec- -
tively translate a perCElVEﬂ need into a particular set of

" technical problems expected to have an aaceptable leuthn.

As .a pfa:tlcal matter, the need to meet an energy.cr;51s,
for instance, may be per221ved as a problem of supply or ome

of demand. Depending on whichever approach is adopted, quite

different technical services may be drawn upon with corre-
Spangingly'differeﬂt §@lutiaﬁs advanced. - ' '
3. Dlscygllnerarlented studles center on those
intellectually challenging problems selected for study as!
the majar act1v1ty Qf a sc1ent1f1c dlsalpllne, Thé expecta—

understandlnq “and are @pp@rtune for thE appl;catlont the
discipline's primary techniques of investigation. Because

academic institutions are structured ‘to facilitate this pur-

suit, the contributions of scientists to policy-oriented
studies DF to decision studies’ teﬁd to be sporadic,and se-
lective. : "Targets of opportunity" are seized when)\they are

only likely tq result in credible and useful, albeit some-

times unarth@dax,‘apmllgatlons of science to publlc prablems!

iLH

. 4. 0l ciE 1in® studies aim to reflne the analytic
techniques and fundamental theoretical structures that are
the hallmark of a particular scigntific discipline. Because
the reward systems within each discipline encourage individ-
uals and lnStkﬁutiQﬂg to advance such ‘studies dlrectly or
through discipline-oriented studies,' the disciplines tend to
be correspondingly less attentive to their potential contri-
butions to the other kinds of studies included in this schema.
Dis ClpllnF studies involving- philosophers and historians of
science in 1ndeé;ndgnr analysis, 1nterpretatlan and criticism
of the techniquds agd foundaticn assumptions of g science
discipline may ﬂvvni&a*u tosbe kept apart from the relevant
dis Clpan&SDfLEDFEj studies. . ~ .

K g .
g Ptbble—nLlHntEd studied have emerged in re-

to the neé&d to éntl(lpafF and address complex .socio-
technical pIth&mg that are recoghized as inappropriately
solved, if not insoluble, within the framéngk of the partic-
ular techhigues and doctrines of any one ptifESSiDﬂ or disci-
pline. Tha aim {5 to acquire knowledge that is
relevant and imposrtant even though it would be gzpmatufe t@

advance speclfic solutions. ‘

("
Tl

w
jo

i

s, the aim in both problem-go
urlies is to supply optimum so
than to expand options a
Lode Flgjji)nx J—.‘Q}C’L,Ldtt‘d 'wit"

- Neverthe]
pr tlﬂm‘gfiEﬂtEﬂ
als % problems
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. the environmental and other impacts of techﬂalagi:al pro-

whlle thes problems fall between dlSClpllnES, t
amenable to lntEfdlSClpllnafY inquiry. Thus f
Qér51sts that such inquiries will suﬂceea lf r
of relevant 1ﬂtel1éztual traditions can

W
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H
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While sudh representat;an may be atnacessafy con
tion, to advance solutions in complex situations, it is
certainly ' not a sufficient one. A synthesis of knowledge

.from different _disciplines requires study environments that

have praeved extraard;narlly difficult to secure.

Recognition of the need fox problem-oriented studies
has ‘outpaced our capacity to meet the need. The Congress
has recognized this need in the coritext of concerns. about

grams. Present impact assessment efforts tend to be an ad-
junct of predamlnantly problem-oriented approaches, althaugh

" -their potential contributions to polisy-oriented studies’ are

at least equally significant. A limiting factor is our in-
stitutional- capagity foj}cﬁﬁductinq problem-oriented studies.
Institutions of hlqdét gflucation and research have proved
remarkably unadaptable, althoudh not unresponsive. The RAND
Corporation is often«ited as a major and most promising
institutional model. (Comparable institutional developments
related to non-military public probléms display much more
variety, ranging from i National Institutes of Health, the
late New York City < Ea:.! Instittite, ‘and independent contrac
tors or university affiliated centers working on problems of
urbanlzdtion, transportaz 1Mn energy, education, etc., to

- private foundations such as those

of the Raakefrl];: ndJ;lnn hddlng to do with the conquest

"iﬂtéfmédiate“ knowl-

Typica fo
edge crucial-t 2L »r public problem re-
quire substant: 11 t, the unpredlztab;llty'
of the kinds o ons i y to be.reinforced by problem-
orikented studi te in lally insecure commitments to
such a quest. 1t I ns of no gpecific profefsion
or science dis o ssured/IA-advance. Theé many
attentive acti ;ptlglscliénts or beneficiaries
are ocqually unsnrs o terest in whatever solutions
may bea ECEbh&nn.gq, Ini?wrutliﬂal arrangements for problem-
oriented studics are ot sccurely established and may be in-
herently unstablc or swulncrable to Ex}léitatluﬂ

1
( =
i
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6. D 151cn‘studles* aim to 1dent1fy an& analyze
icy options available to a particular decision-maker
r. specific circumstances. This is a task for legislative
executive policy planning staffs. They must weigh the
sts and benefits of the.options in terms of the responsi-
ities, needs, and resources of the respective policy-
makexs The. damlnant considerations are more likely to be ,
- -Vlegal, palltlcal-'and economic than scientific or technlcaf .
‘even though the particular public pfablem and the available
options ‘may be clasely tied to various highly technlcal
factors or SClEnthlE considerations.

U‘u !
e

.'1"2

s The nature GE such studies usually requires that..
they be done by a few persons in a very short time. Thus
they must be cbnducted on the basis of knowledge available
from clearly pertinent policy-oriented studies or previously
ingorporated: into the understanding and perceptions of the
participants and those who will use the decision studies, .
perhaps by means of retrospective assessments or ftraining
exercfses.

K 7 ) The quality of decision studies thus depends to a

{ . large extent on thé prior edu:g%igg of those who conduct
them and on the general state ¢f policy-orieénted studies in
the p&ticular area. It is also enhanced by the development
and use of new forms of p@llcy deliberations and consulting
relationships involving systematic awareness of decision

processes and the importance of relatlng them to present
choices and long-term goals. .

7. Policy-oriented studies-rare the least developed
type of study contributing to the application of science to
public pfablm s. They are easier to describe prospectively
than to identify in practice. The intent, as in the work of.
-such ad hoc efforts as the Ford Foundation Energy Project,
and the Commission on Criticall Choices, is to advance knowl-
edge and understandimg of the facts and possibilities closely
assoclated with such decisions.

= .
} " Although the work of the academic/ science disciplines
tends to be GfiEﬂtLd more towards problem-s )lv1ng and the

advance of the disciplines than towards p dem~-
onstrations of the social Fhéﬂq&% resulting. from scientifie

q - o L3
F—
a *« While this kind of study is often descr "'Qllry
' study" that term is not 1 her or

COﬂtflbUtlﬂg to the

fusion with other
i and public problem-

application of zc*ﬁ”
solving and here

&®

f

‘-;gr
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\vnowledge ani the new technclagles and relatéd 1mpacts on

alues and policy preferencés have stimulated the demand )
for policy-oriented studies. The related extra curricular -

initiatives of scientists have done much to demonstrate the - .

feasibility of éut? studies. . . . ¥
b1 . f oo N -

Thus far such studies have usually been conducted on
an ad hoc basik or as an adjunct to preblem-oriented studies.

" As yet there are rélatlvégy few institutional mechanisms ff

specifically designed to encourage and’ facilitate policy-
Grienteé studies on a systematikc, impartial, scholarly, and

timely b&sis. - .
) Neveithelessf thé‘ger:eiveﬂ nged for such. Capﬁblll—

ties has no doubt ¢contributed to the,creation or,growth of
such unusual 1nst1tutlo%5 as_the BfOlengs Institution, Re=
sources for the Future, and the”Institute of Medicine. It
has also given rise to other recurring, proposals for inde-
pendent and credible centers for studies of national,policy
alternatlves, including the sugqested instltuﬁg for Congress.

in many respectgahav1ng to dc~’
authority, and ac;buntablllty
~onstructive common’ concern
ces of Qredlble,:independent;
about the dimensions of forth-'

glated choicés and about thé knowl-

yETe]
4

coming policy issues and
edge and procedures that will bé most useful in resolving
them. .
. - T
50ME IMPLICATIONS

'

At present the distinctive types of studies and con-
necting links here identified arggeasier to distinguish in
pflﬂélpl& than in practice. Although the same centers of
inquiry often perform more than one function, the separation
of institutional commitments is important. Figuye II, with
its illustrative assignment of studies related to national
energy problems and policies illustrates the llkely ambigui-
ties-in the categorization.of any .particular inquiry and the
confusion of functidns. These are to be expected when the ‘
task 1is to antlecipate and accelerate emerging patterns of
intellectual a:tivity and institutional evolution.

The central thfﬂw of this paper is that polity- )
oriented studies are a qing as a distinct form of indepen-
dent intermediate- s aFlﬂQ u@ss1blp the third of
the three patterns of R, and ¢ in 7
Figure 1. This Schema alau rtain distinctions
within and betwoen ggﬁfﬂﬁwﬁ e likely to become

/
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Thus far such knowledge of how best to use resources
and to husband them has been demonstrably inadequate, con- ‘
sidering the total asplratlons of humankind. The structure
of interdisciplinary inquiry discussed in this papefr suggests
that there ig a discernible. syolution in the structure of
knowledge and its agpllcatlons that cag helg overcome this
inadequacy. More can be done to accel&fate the process.

The key 1s the emergence of policy- QILEﬂtEd studies based on
an increased capacity to identify and take account of crit- A
ically important policy-relevant EClEﬂElfli knawlpdqe and

- technical facts, and the use of such udies 1n the processes
of making and 1mplementlnq public policies.
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) AL
CONCEPTUAL EITFI*'I’LTIEE IN PROBLEM-ORIENTED RESEARCH:
FORMULAT NG THE "HOLTISTIC" QUESTION*
. ¢ .
. P. Wolt ;
J. Rossini -
o
. In jround paper for Workshop A, WOlf posed
the Bolistic question as "ill-defined," one about which there
18 considerable uncertainty as to desired outcomes and the
steps necessary to achieve them Policy questions, e.qg.
energy policy, are typically Df this order, and methodoloqles
for policy analys ;i's such as tec ~hnology assessment share 1n
this ambiguity. ' Although scientifically interesting just
because of these f,upléﬁlties, %ﬁ ill-defined problems fall
outside the boundari of "normal science" as Thomas Kuhn »
“(1970) défiﬁés it. Rather they occur at pIFPdIaqumath stages
of scientifi flﬂﬂmbﬂt or. at points of "paradigm crisis." 2/
e

"'*nl

holistic guestioning, th

ifie "goodness" that directs
n rc on tractable problems --
ge ripe fo 1l as being refractory, problems
nf this order by thelr interdisciplinarity.
They appear tec rent order of cognitive skills
tham those of & dom iricist-reductionist) paradigm,
skills we presently annmt ‘cise with systematic mastery.
The holistic guesti thus ins an open one

With this as starting point, the discussion moved off
in all directions summary offers some reflections on the
talking points as reporting thedir substance.

LS
Nuestioning ) .
holistiec question we can proceed along
nts on the opening guestion take such

Wolf
one, ROS o
rt Knapp, fzﬁa\1§vw LnL?D, Ann Maney, Richard Rettig,
Arthur Weoiner, and Carol Welsk.
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4/« For example, "l%¥ is characteristiceof the holistic approach
- that it views the humaﬂ being as an organized unityghnd
seeks to understand ious phenomena of human behavior in
terms of the=underlyi organization. Thus the concept basic

for holistic Engir,‘lmn is that of ﬁquﬁlzatlﬁﬂ oF Jintegration .

(Angval 1948: 178). i
-/ ) S - g
5/ Mitroff and Blankenshd 1973: 3397 define "whole systems"
" as those where "tHe I vior (performance) of each of the
components cannot be d or evaluated apart from the
whole system of whict a part. These are contrasted ™~
with "atomistic ,sys which the opposite conditions
and procedures apply r
-
b/ Wittfogel (1963: 1iii) calls for a "macro-analytic
) fevaluti@n" ' 1 fo big-structures conceptg"
ainst Marxism. Apart from

couched his phrase; what
1 1 Lopments 1s a demand for
ngillLdl prfrlglmu as wail as intellectual substance.

"Holisfic and quantitative” mlqhtlba its manifesto:
]
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MOTIVATION AND REWARD STRUCTURES:~ WHAT ARE THEAINCENTIVES
’ AND RISKS IN DOING PROBLEM-ORIENTED RESEARCH?*

fa ¥
3

Ronald Corwin

Ki%a%ﬂ< 2 - Sherry Arnstein

Three questions guided the workshop in its discussion. This
summary is- @iganizéé around those gquestipns--the bullets
indicate the group's responses. 5ix recommendations resulted
Erom the discussion. . = ‘ : ' :

DISCUSSION Ei‘ﬁ I
5, < *

1. What Are The Differences Between Multldlsclpllnary And
Interdisciplinary Approaches To Problem-Oriented '
Research Projects? Are There Different Risks And
Incentives For Each?

8 Both multidisciplinarity and interdisciplinarity are
viewed as means and not an end to problem-oriented
research. While interdisciplinarity is harder to
achieve, it will increasingly be required as scien-
tists become more involved in studying complex
societal problems. They in- :lve a different under-
standing of how the problem is to be defined and how
the research is structured. Multidisciplinary re-
search tends to fragment a problem into different
parts which ¢an then be studied separately by repre-
sentatives from the various disciplines involved.
These separate studiés are then assembled into a
final report. consisting of discrete chapters contrib-

; uted by the various team members involved and fre-
quently includes some after the fact overview and
final chapter(s) grafted on by the principal inves-
tigator.. Interdisciplinary research 1is more team-
oriented, and its primary distinguishing features

*  Ronald Corwin (ChaLfY, Sherry Arnstein (Reporter), Kenneth
Beasley, Donald Gerwin, Lowell Hatterv, Kenneth Heathington,
and Vernon Root.

Donald Ml(hael, John McKinney,
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Do These IncentiVes @and Risks Vary Within Different

,:-‘?.

L

Yo e

1.“"

Organ;zaticnal Environments? Are There Techniques Of

Dveréam;ng The Rlsks And Enhancing The Incentives?

~-interdisciplinary reggarch efforts, there is some evi-

= . B

The ince ;ives "and rlsks for engaging in problem- ’ “
oriented research vary not: only among but.within )
-discrete-organizations. Land grant colleges, .for’ ~ . *°
example, have a lang—estab%;shed norm for applied

research while traditional c@lleges have more .-
generally favored basic knowledge development. More- C%

over, although much attention has been directedvtoward ~. ' s\
the problems of the universities in generatlng&gggd .o

dence that prlvate r@search firms also experience
difficulty in mobiliZing lnterélsclpllﬁary teanks.
These difficulties within private research groups are
seldom talked about openly or reported in the litera- .
ture because interdisciplinary studies-are a major P
marketing strategy used by the firms WHlEh are, in - . , '
fact, mosgt fréquently praduﬁlng mult1d15c1pllnary h 3
studies.’ + , . ‘ N Tt ety

L4

Certain departments within a university are much more e
prone to_encouradge interdisciplinary work than others. -
Since interdisciplinary efforts emphasize a shared

approach toward studying a problem, only those inhdi- s
viduals who enjoy this sort of exchange would be likely

to seek out this kind of work. 1In the laissez-faire
enviranmént @f the uniVPfSity, howeverf the v&luntéers

.An 1mpartant detOf affeitlng a uﬂlver51ty department =]
attitude’ toward interdisciplinary research centers

upon how that activity mighg affect-the departmental .
budget.- If a faculty member participdtes half-time

in an interdisciplinary project and his or her de- -
partment does not retain full authority over that 7 _
member's salary and some percentage of the overhead B
allotted to contract awards, then the department
perceives a negative influence upon its qeneral re=
sources, both in personnel time and dallars

Another factor aff~cting the depaftmental attitude is
the promotion or qure review of a faculty member
engaged in interdisciplinary research. If department
heads and facultv do not directly review wOork per-
formed outside ofé4 the departmént then that effort f‘w;;

may be perceived as "lost" or "wasted" time for "the
faculty member under review. This perception. could

rog "
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‘Sselecti techniques to work on the Eolu;ion. “Multi- -
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- model, for

.the driving
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blénds the varlaus cagtributlons S0 that n21ther the
identity nor the dlSElpllﬁafy background of*the

individwal authors-cdan be determined. Instead of - .
‘dividimg the tasks along traditional disciplinary . - -
lines, -the research team jointly structures the prcblem
- and draws on appropriate tools and techniques

-~from each of their fields, sometimes inventing new

methdds to cope with those questiorns whlch 1nev%§ably
will cross dlsclpllnary 1ln25. : .

¢

These two apprgacﬁes .may be characterized as the .
"coexistence" model where they cgaperate without
conceptual integratibn and the "collaboration" medel*-

where they jointlyy specify the problem and jointly

=% . Cote . N A

disciplinary, research offers greater centive 1? '
terms of its potential ‘for evaluating”each reseatcher' s
:ontrlbutlon to the final product. The researcher is
able to gain more ‘recognition for his or her study

dince the contribution represents a disciplinary effort.

Departmental endorsement of multidisciplinary: pfojects
is usually nwuch..easier to obtain as-the researcher in
most cases is not. regdired to be absent from the de=-
partment location, and the contract dollars for the
study can be directly channeled. through the departments

involved. Int9fd1%c1pllﬁary research, however, offéers
more risk in this area by nature of its consolidated
or joint research process “and product. Theé interdis-

ciplinary framework tends te wash out the 1dent1ty of

_the_cantr;butorv‘and,fharefore,lt is very difficult

to evaluate each individual dr disciplinary effort.

Inbggme cases, however, the incentives for inter-
disciplinary regearch outweigh this. risk because the
research offers a more realistic approach to the
problem and its results thus tend to bd more useful.
The ability to interact fully with otHer disciplines
dn a problem- orlented task also presents a motiva-,

2t1®ndl 1nrhnt1Vﬁ for those resaarrhets who are ln—
terested in learning from othex. _disciplines. Yet ‘the-

hlerafrhE%bg level of Joph'stlcatimn of’ the g@th@d—
ologies involved Ln an 1nt'1d15¢1plgnary effort also
affecta the > 1 m@de of Qpoéthﬁ. The
"meshing” pvarc = thus runs-_t H>f one discipline
dominating *the others. The e 's input-output

example, when pIEELﬂtéd tﬁ a team can
appear so powerful that the team cbnverges around the
model with little recognition of how much data and
Information are ~xcluded 1if the model is adopted as
techndgque of the study.
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. be balanced by evaluatlcn from external reference

. . -groups.  However, in many cases where interdisciplin-
T ‘vary Effgrts are involved, the department does not’
" fully recognize: ,or endorse either the journals or:
érgaﬁlzatlons which m}ght.serve as this balanc;ng
review agent. Publication in interdisciplinary
journals, ' for example, does not satisfy the "publish

or perish" ‘requirement of many ‘departments which will =+~
withhold promotions and tenure unless! the faculty

member has published in the traditional prQEESSLQna;

oL disciplinary. journals. ) . HC ' -

§oe . -

[

It shauld be noted,  however, that the hiring and ’ -
. -promotion value system of thé_unlver51ty are coming
under close scrutiny by. theﬁﬂepartments and faculty
1themselves as well as the administrators, students,
aﬁd in same :ases, Duﬁ51da fundlng sources. There

“idg peer review skstem: 351hforces ‘the status quo and fj .
v-all t@o then res flLtS the departmentg frDm 1nngvat—-“ s

apgraaches (su:h as short- term proge:ts between de-
partments or colleges, team efforts, and recryitment
of outside talent for limited duration of studies).
*
Some academics and program managers perceive extended '
interdisciplinary . research activities as a serious ;
_ threat to a researcher's disciplinary knowledge base
- .If the researcher cons 1stent1y works on problem- ’
oriented tasks -and does not: "re-tool" within his or
.her discipline, the methodologies and insights that
are brought to bear-‘on the research project may grow

out-df-date with the more recent addition of method- o Q
~ology and theory within the disciplinary knowledge
base. There is a perceived trade-off here between

using a given level of knowledge (which may be a year . -
or two dut-of-date) -in order to do policy-relevant
Eesear:h, and developing upét@atheaminute§fésearch

-

within a discipline which may have no

, ‘ icy rele-
vance at all. -Although these differendt chgices may"
appeal to different kinds of- 1ﬂdlv1duals, the uni-

F versity reward system often encourages the latter ‘and.
2 thus inhibits the interdisciplinary or policy-relevant
Jg ’ research process. It is argued by some that the
university has no business engaging in 'this kind of
research at all. kather, the role of the university ‘
T _ * is indeed to build the krowledge base which can be
: applied elsewhere to fé,gnﬁnjd problems

-
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@ Some t:adltlanal dlSElpllnés have preg%réd*a Bégment
L of their population for warklng in a #iverse gangé
T o of organizations, and thus these varibus caree? '
" choices were viewed as an “acceptable" or "1egltlmaté"
use of “the disciplinary knawlédge. Others ~-- such. as .
economics or scclolcgy -= were strongly Drlenteg

- What Academ;c Trends Seam TQ Be Affect;ng These E;sks
S T And Incentives For Intérﬂl5c1p11nary Resedgrch?

toward preparing students for university career

‘are just beglnnlng to make this switch toward,l

imizing d rse careers in nonacademic. settlngs.

This switch, caused for the most part by the declin--

gi _ - ing academic market, makes it unreasonable for

T current unlver51ty faculty ‘to- continue to .try to
create replicas of themselves. Eventually it may
create a new value system within the students as to
which kinds of knowledge are more useful and relevant

for realistic career selection and preparation.
3

g;t-

Wi Some professional schools -~ in business administra-
’ % tion and social work, ﬁor example ~-- have attempted
to prepare.a student for a wide range of roles and,

' tasks which often requixe gathering knowledge and in-
formationfrom diverse sources.. .Yet the tralnlng‘far
these students often represents a strictly multidis-

J ciplinary approach; that is, the student is provided
lectures and zeadlngf;lsts on the different parts of
a subject but is not®offered ‘the synthesizing or
‘holistic analysis which address the problem-solving
3 ‘process. It is left solely to the student (or
) eventually to the business manager or social worker)
to put the various components of data and informa-
tion together. Nevertheless, the professional schools
may be more conducive to futurc interdisciplinarity

than the discipline departme.uts. They are already
<j s problem- Drlented they are c ne tually prescriptivg
= and normative in’ their approa. ., they have a map of
= the outs;Ee world to which thelcurriculum is related;

. .,they already have numerous disciplines appointed: to

the faculty; and they seem to be 1ﬁcrea51ng the
number of electives @ffered to studerits. =

Blends of traditio l dlEElpllnEa are beginning tg
emerge -- such as ial psychology, physical chemis-
try, etc. -- whish are viewed as a further refining
of the reducdtienist process rather than a trend to-
ward lﬂtéfdlSilpllﬂa ity. These blends, coupled

with rapid growth and new discoveries, often repre-
sent a way fQr rising faculty members to gain status

and prestige Within a fairly narrow time span.

&
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'iﬁgérdlsc1pl;nary*grabiemfarlented research is

receiving more adtention now than it did ten years
ago and, likeimiost conceptual .ideag, it takes time
# to achieve what Donald Schoen téjms "ideas in-currency.

L3

RECOMMENDATIONS  * - v

L While Warkshag B did n@t attempt to reachﬁﬁansensus
on .recommendations: fop reduclng risk and increasing ;ncénasﬂ -
‘tives for Piﬁblem*ﬂfléﬁtéd research, various action prapgsa;s
weré,dlscussed Th included the fgllaw1ng
® The AAAS cguld play a leadership rale in fostering

problem-oriented-research. This leadership ro}e might
include such actions as éﬁansafing symposia, iéviting
original policy science articles in Science magagineg
and giving recognition to interdisciplinary journals
by reprinting selécted policy artigles, - [

/ @ The) AAAS could Qanglder changing its nape to The
American ASSDClatlDﬂ far the Advancement Ef Eazlety
1

® Universities intereéted in- f@steiinq intérdisciPlinary
problem-oriented “stydies. could make it clear that they:
support this kind of research by introducing a funda-
mentally different agﬁroa:h to tenure and promotion
-reviews for those faculty members who do participate
in interdisciplinary prbograms. For example, they
could require departments to offer to involved
faculty members such incentives as reduced publica-
tion requirements and acceptance of publlcatlan in
‘k‘ - intérdisciplinary. journals®, .- > =
® %Vergltléﬁ could encourage departmental part1c1pas
n in problem-oriented research by providipg extra °
¢ .0 overhead dollars for those departmeg;g whlch are
' ' "Wllllng to engage in lnterdiscu:llnar’ '

e Departments could encourage anglved faculty by.
providing such incentives as reduced t¢aching load,
- reduced publication requirements, extra sécfétarlal
support, and exltra Eabbatlcal time. -

! g
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.‘Universities interested in fnsterlng 1nt isciplinary
resea:ch might consider introduction of he innovative'

incentives amplayed by the: Transpgrtatlan Center a§
the Un;verslty of Tennessae. Theze include;

A line 1tem supp@rt in the Uﬁlverslty budge fg
.. the inst;tute.

v .

Salary phys overhead on a staff of 110 whlch goes
to the Institute; :

Reimbufsement to the éepartmEﬁt for the‘séiéry of
Faculty participation in instltute studles is
recagﬁlzeﬂ by th§%§epaztment as one out of fif-
teeri. évaluation ifems considered for pramctlan
d téﬁﬂféﬁréVléWE.
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" ... natural tegectlcn mechanlsmsiare trlggéréd

-___in universities when such 1ﬂterdlsclpllnary

problem-oriented arggnlaatlans are. created.
Strong support fxom gfr.administration, lots of

money, and a strong leader may serye as an

immunoguppresent, but a h%gtgry of such- Grgfn_

{zatidhal efforts,’ wnuld have to be entitled .
YA Histgry of Failure’ o Y e
. Don Kash i
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) . PROBLEM~ORIENTED RESEARCH PROJECTS
LEADERSHIP, MANAGEMENT, COMMUNICATION FACTORS*
| S R : " "Leslie Rugg | = , T Jj
} SRS N ) “ Raymond Woodrow ) .
, - , : - »
_ ‘ - _ N
v _ ' | SENERAL PDIN'IE ' ;'
" / In the discussions of thi s working group, it<was

/understood that interdisc plina :y esearch}meant interdis- ‘\
‘‘ciplinary, public problem-oriented policy .research. - Stimu-

KA ius statements and questions for thls group included the
fDllaw;ng ) ixx%gs;; 7

U5

(X‘?. . . quality interdisciplinary research

! s performed in spie of the traditional

f’ university environment, not because,of it."1l/
P = ‘j B —

‘ / . L - . *
} , [1‘! What are the differences between manage-
N ment of interdisciplinary researchkh and Z .

: traditi'ogal redparch? - ‘ |
L. When doe® a university :agiit "hard" money,

- _ to interdisciplinary research rather than
T ' relying solely.-.on outside sources?

The group recognized that strictly speaking, inter-
disciplinary research per se does not eguate with problem-
oriented researah For éxample, pf@blem -oriented research
in fields like enq;neerfhg and agrlculture is not interdis-
ciplinary. At the same time, there is much interdisciplinary
research that is not problem=-oriented, such as environmental
studies, international studies, and urban studies. -

Two key areas of emphasis emerged fram the discussions.

Better ways must be found fof.pr viding incentives’ to univer-

4 sity faculty to partivipate in long-term interdisciplinary
. research. Traditional unLVE{Slty reward structures, which i
are almost universallly tied to @iscipliﬁe~arieﬁted departments,

* —_— —

‘\%E!: ; * w e j ) =
*- Leslie Rugg (Chair
Blankenship, Harc
bon Kash, Ann Macalus
Christopher Wright. f

¢ ) .
aymond ondr@w~(Reportefl,_Vaug”ﬁ
stnut srnard Cohen, Walter Hahn,
avid Rose, David Schuelke, and
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“'do not provide this motivation. Better ways must also be
fDund tc encaurage 1nd1v1dual faculty member partl cipa

‘ publlE prabl&m -oriented research. S

‘ob;taclz and to develop a respect for the contributions

The project director is :rltlcaily ifmportant to the

success of the operatjion and utilization of 1mterdlsclpllnary

research. Teadership and' the ability to prgméte the project
and ‘communicate:its results both lnte nally and externally
may be more important attributes Df“a otential director

_relatlve to a, successful outcome, than is outstanding scien-

tifice :ampetence. i . T s

The discussion of the workshop group can be organized
as responses to three broad questions about interdisciplinary,

)
I .;= .,
el (-ﬂ

,7,2, 5 o N
. : MANAGEMENT CONSIDERATIONS .

What are the important managpment can51ﬂeratlons {?
regarding interdisciplinary research?

Interdisciplinary research, as compared to multi-
disciplinary research, requires consis tent working, problem-
focused interaction amcng team members. to achieve (1) a

shared understanding of the problem definition, (2) the tech-
nlqueg avallable fDr studylng the problem, and (3) the iﬂfar!

Thls 1nteract10n is éEPEClally 1mportant in the beglf’
start-up phase of the project as team members must ledrn how
to communicate with each othpjgﬁesplte disciplinary ja "gon

each di pllne may make.

N ®

Since an important part of the research’process is
the pf@blém definition task, considerable attention must be
given to the plaﬁﬁlnq stage of the-research prajést and the
selection )4 diseciplines which should be involved in the *
study. However, it is this planning stage which is most
difficult to fund and justify and which most often falls to
low priority in the time schedule of magy project managerpa
who are committed to the pfOﬁéctg in process.

U'I\

¥
’hé dissemination and utilization phase of inter- L
disciplinary research involves not only publication and

dl;ﬁleutldﬁ of a report, but alao interaction by the tedm
members/ and - the project director with those persons who are
1d€nt§f:9 users or potential decision-makers in those
areas “indef study in the project. The decision-making pro-
cess usually 1s compris of many pecople and th;nds over a
. If the feaeargh prduEt is

wide range of dc

L
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brought to the attention o e .persons most capable of
implementing the research s. Often, even in first
rate- intérdlsclpllnary policy research, inadequate time and
money is allocated for thls Phasgl Active dissemination of
**““*ﬂ@#*fheﬁre&aiés—ésﬁfu;thez_W scouraged by the lack of status °*

within an- academlé communlty assaclated with such activities.—

The académlc emphasis is placed more solely on objectivity -
;‘ and excellence, rather than also on potential usefulness and
% . actual utilization of research.

to be effective then the results of the research must be
thos
E} 1nc

N\ ' ' The management\of interdisciplinary research r ir
an administrative "flexibility" relatlvely yhique within th
more traditional env;ranﬁﬁnt of the university. The abilit
to offer such amenities gs secretarial support, editorial .

-~ assistance, travel and iggfessianal meeting subsidies 1is “\-
an important factor in.this concept of flexibility. The
assurance that suchnamenitles can be given .are some Df the

('centlves ta faculty members to engage in non=- tradltlgnal
action-oriehted research.

L]
ORGANIZATIONAL DESIGNﬁgDNEIDER@ ONS

. How necessary is organizational design to the
management of interdisciplinary projects?‘-Is it enough
‘Just tg have a group of good researchers working on a proj-
ect together in an interdisciplinary mode?

The Tole of the project director is critically
important to the management of interdisciplinary research.
He must skillfully exercise his entrepreneurial, conceptual,

managerial, and LDmmunlcatlan talents, as well as a continu-
ing sensitiv1ty to the needs of th? team members. Yet often
the prDjecﬁ director is managing a team of rgsearchers who
are assigned to the project on only a half- fr guarter-time
basis. The loyalties and energi'es of these fesearchers are
thus divided between the project and the dephrtmengs or
~divisions which they represent within the project. A deci-
- sion must be made as to whether the director and team wish
to-concentrate only on a short-term projects Qr to develop
a long-term capab%lity within the selected problem area.
If they choose the latter, an organizational basis will be
required which can offer the same rewards and incentives
\ ) to the team members that they receive from thelr own depart-
ments. : T

a

m [Ew

tin
of problem-oriented research pr@j@ﬁts is the lack.of long-
term support for programs which could develop the capability
for doing research in specific problem areas. Unless a
university administration is willing to invest a sizeable

* an important consideration affec J the maﬁagement ?/‘

#

i
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ampount . Gf resources to provide pragram suEPart, an action S
“"which is ‘idcredsingly improbable in a time of rising costs
within the university, the team of researchers wishing to

do problem-oriented, interdisciplinary research must rely on
_project funding from outside sources, primarily the Federal. '
Government. The organizational ﬂes;gn must provide some
_f;exlblllty for absprbing the transfers of personnel and

resources, wWhich are involved i1 tiproject..managements.
The project manager therefore requlzes strong admln;stratlve
support to minimize the energy and time involved, in starting-
up and .winding-down projects.funded from separate sources?’

==

A research group funded through short-term project
awards rather than long-term program support does not have
the opportunity to develop what might.be called "the sur-
vival instinct." At the initiation of a short-term project,.
this "instinct" is missing, and the project does not develop
the organizational base required to survive in a larger com-

. petitive interorganizational . environment. Instead, the
project team goes straight for the product (reseafch results)
and then disbands. Some of the people move on to other short-
term projects and the process begins again. The management

.appraaah requlfed ln the absenue of thé surv;val 1nst1nct “

declslon maker s or ﬁthér Clleﬂt s needs. It dlscourages £
long~-term approaches which would require team interaction

with users or implementers of the research beyond the dura-

tion of the project life itself. '

LEADERSHIP CQNSIDERATIDNS

What types Dfﬂgﬁf ns st likely to become
involved in intkrdis ciplinary research within the university .
environment? How is leadership developed. within the project
team? ‘ ’

Many interdisc
their main impetus from ¢ qingle or qroup of senier 1ndl—
viduals who have alrgady established their academic reputa-

ions within a discf»linary field and who have then decided
ffa move into a prablem-oriented research area. These senior
Jmen and women have the capability of attracting a group of
younger faculty members.who desire to have the opgortunity
of both working with the senior person and doing research
in a problem-oriented arca rather than focusing on a specific
disciplinary approach. As this younger faculty becomes
more exposed to the university reward systems, the pz@feas

i 1 risks involved in sponding, a great amount of time in
problem-oriented resea: srome mére apparent. Without
some form of built—-in organizational reward system, which
equad’s the <departmental incentives, the younger faculty must




- choose between working in the problem-oriented area or

¥ * - N =
“ “ .

.returning to more traditional disciplinary research in order

to develop their own university status. The._reputatién or
endorsement of the senior team is often not gufficient to
ga;n departmental recognition of the value of interdisciplinary
¥ . - - = .
-This "major founders" approach to interdisciplinary

’ reséarch programs is much more entrenched at some universities

than ofhers; in most cases, it is those universities which

have stronger departmental ties that are more likely to.- ~
develop this approach toward interdisciplinary research as’
opposed to establishing an organlzatlonal basis far program
support. -

Different characteristics are required for the
leadership of ghe interdisciplinary research project through

its separate phases, and it may be useful to change leader-

ship at dif&fereént phases to more correctly match these
characteristics. The start-up phase needs a manager who can
both attract individual researchers and who can provide an
environment conducive to breaking down barriers and analyz-
ing the different aspects of the research problem through a
team approach. After the investigation has been completed
and the report is beginning to develop, it ‘may be useful to
bring both a fresh perspective to the research task and to
synthesize the separate findings in a more interdisciplinary

and interactive fashion. The  project leader at this stage
also needs to be an aggressive promoter of the research
product -- interacting frequently and directly with potential
users -- if its results are to be lncarparated in the dec1=f
sion-making process. - - 7 B

INAL CONSIDERATIONS

The warksha? group did not have adequate time tog
address fully whether these gquestions are, in fact, the best

.'ones to ask. The need for interdisciplinary policy research

taking place in differentyrsettings was generally taken as a
given. It was recognized that the case supporting the need
requires additional analysis and, presuming that such analy-

'sis strengthens the wview that the need is great, additional

advocacy of EFferth& 1ﬁterﬁlgc1pllnary policy reeearch

Another recognized . need is for a better understanding
and a greater general awareness of thesinherent rejection’
mechanisms w;thln universities that inhibit interdisciplinary

research.
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The workshop gtoup had as a stimulus ‘and guide for
discussion a brief statement prepared by its chairman. The
statement focussed on attributes and characteristics of the
policy sciences. It stated that: + '

"As a result of our deliberations we may
conclude that the answer is not to be found
in structural changes of our existing research
nd problem-solving organizations. It is the
objective of this workshop, howeyer, to ex-
O

o

ore alternative organizational designs rang-
from the conception of radical new organi-
~=igns to the adaptation and re-
~urrent institutions as called
plore the1r organizational and
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