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end of a pEl"IudlE;l' and ecrtainly this an-
nouncement is not made efforilessly. But,
in locking back over 5PR's six-year h
we take considerable satisfuction in know-
ing that it has achieved much of what was
intznded. It has, we believe, stimulated new
interest in the interactions of public palicy
with science and technology. It has docu-

of science policy. And it has helped give
identity to the community of schol
and thought feaders wiiting and spcakmg
an the subject. In marking this last issue
of SPR, we can only hope that it has also
helped tu illuminate the path for a succes
sor. [ CRT
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A Voice From Industry

On the day dfter our national electiois lasi
November, Dr, Arthur Bueche, Vice Presi-
dent — RAD for the General Electric Com-
punty, told a spellbound oudience ut the
Battelle Seience Policy Colloguitm what
the U5, should do (o bobster its wdiiitig
national technulogical efficiency.

His tormule is simple fo stule; not se
simple 1o implement. It calls Tor iniver-
sities, private industry, independent
lnbrratorics and the Govwernment to
Alop Compeling with e anather and
for euch to concentrate on doing what
he does best,

Dr. Bueche spells aut the specific role
that lie believes each of the lour insti-
tutions should play, He poines ont that
vigoreus compelition within ¢dch areq
must be encourdged to ensure domestic
technalogical elficiency.

lere is a trunscript of his talk,

EACH TO DO WHAT HE DOES BEST

Science Policy = Past

Let's start by summarizing — somewhat
bluntly = the unique era of science and
technology that has taken place since
World War 11,

First, we i the technical community never
had il so good as during those 25 years —
and we may never have il so good again,

. The growth of science and technology = in

both people and money — was speetacular
beyend anything cven Vannevar Bush or
James Conant could have predicted, The
accomplishmants — many of them — will
be a source of awe and pride to mankind far
25 long as he writes history,

Aiid all of this oceurred withoul really very
much coherent formal policy-making. We
made unprecedented invesiments in de-
fznse technology because of national fear,
Ve made Jnprecedented investments in

four B3 S Rofioy Rviows

space technolugy because of mational pride
(and maybe senw fear) = and because, Tor
i time, the Amecican people wanted and
enjuyed the thrill »f this adventure.

Our national “science and wechinology
policy’” was based 10 s6me extent on the
hope that the resulis of these defense and
space expenditures would inevitably spin-
of [ or trickle dewn and, pretty much of
themselves, salve the rather undefined
technical problems of transportation, urban
living, environmental protection, ard health.

The failure of the “spin-ofT and trickle-down
policy™ = it was moré of a hope than a
policy — is among the causes of our present
problem. We should have foreseen it long
ag0. As onc of my illustrious associates says,
most of those defense and space invesi-
ments were so specifically mission-oriented
that, if they had been managed 100 percent
efficiently, there would have been no spin-
off at all,

Science Policy — Present

In any event, today in the 1970%, afier those
25 years during which we never had it so
good, we find vast numbers of people sud-

~denly saying that science and technolegy

have led to unanticipated harm. We tech-
nologists are villains who must be subject
ta much closer control.

Also there are people — some at very high
places — who have the feeling that we
already have about as much basic scientilic
knawledge as we really nced, and the job is
simply to learn haw to apply it better.
“Technology transfer” is the buzzword and
is all you need 1o kivow or do,

Further, many who are outside the tech-
nical community looking in have become
convinced that the problems of society
demand “systems” solutions, and only “sys-
lems” solutions, especially if the systems
emphasize the contributions of the “soft
sciences'’.
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Meanwhile, inside the wehnical cummunity,
we are in the throes ¢t unprecedented
introspection, scli-doubt, some seli=pity,
agonizing reappraisal = and, if 1 haven't
already exhausted the cliches, we are scarch-
ing tor the i that will be pravided by
some marvelous new comprehensive Natjional

Policy for Science and Technology,

Science Policy = Fuure

Well, I'm cordident that we wil/ develop
new palicies that will heip technology solve
national and world proble Certainly we
con make inportant steps in this direction
throtigh siudies, longrange planning, task
lorees, commitiees, and other approaches
in whichi the thinking is likely to be
dominated by the thinking ol embers of
the 1eehnical community themselves.

But o this day-afierelection-day, perhaps

it is appropriate to remind ourselves that
hnology Policies
will be determined, basically, by some very
broad democralic processcs,

These days, when some people Llaim to see
science as an enemy of mankind — and
when i vocal minority suggests that we
need less lechnology, not more — 1 think
we need 1o remind ourselves Lthat our
tists and enginceis, jusl as our clected
officials, have been generally quite respon-
sive 10 the reguirements and desires of the
majority of the people,

Viewed in perspective, technelogy has been
remarkedly sensitive 1o the mood af the
publlic. And s 1hese moods — desires, wants,
needs — of the majority change, the direction
of techinulogy will continue to change
accordingiy.

This, it seems 1o me, should be a source of
reassurance Lo the vast share of our citizens,
those whao find it hard to be “against
progress’ bul who are alse concerned about
the many problems caused by the misuse of
technology.

The People Set Priorites

Technical progress is broadly blamed — as
we all know so well — Tor the fouling of our

air and the pollution of our sireams. Bul
loday's veological situation cannot be
wholly separated from the past desires of
people - from decisions made “demao-
cratieally" aver the yedrs in regird o what
the mujority thaught they wanied and
needed.

More than a gencration ago -- actually,
starting in the year 1940 — our own com-
pany tried sponsoring advertisemenis and
producing documentary films thal drama-
tized how pollution was even then defiling
aur lakes and rive
word, underwhelming, In the absence ol
public roncern aboul the envirenment, ii is
net surprising tha the technologists pro-
duced far peaple what they showed -- in tie
marketplace - that they wanled maost: the

The response wis, in a

monotonous, and more and more power 1o
keep these things running.

environmenial proolems — the people’s
mood has begun 10 chinge.

And technology = changing right along with
it, with or without a formal stazement of
policy.

Given assurance that the people really do
want an improved environment, that their
prioritics Aave changed, the scientists and
cngineers stand more than ready to reflcet
the tenor of the times,

Indoed, many of you have taken the lead -
over recent decades — in trying to commu-
nicate the problems, Bul you, as selentists )
and engineers in this country — [ike senatars
and congressmen = find it difficull 1o
accomplish very much that the mood of ihe
peaple does not support,

The same gereral consid
gavernment wrens to the
munity for support of its programs. The
challenge of a young, vigorous President

lo “'put a man an the moen within a decade™
produced a technolagical miracle, But it
simply would net have happened if the
people who carried out the space program

tians apply when

sende ley Bewavs hisg 178
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had not felt they were gewting broad sup-
purt and encouragement from an interested
American cilizenry,

Anotlier example: thirty years ago, when
secrel government directives decreed a
program Lo create a nuclear weapon, scien:
Lists andl engineers - as eitizens of 4
ation then wholeheartedly commitled 10
winning a war ~ produced another
miracle.

Let me, along this line, propase a hypo-
thetical question. ¢ is inieresting —
although perhaps idie = to speculaie on
what might happen now il nuclear physics
had somehow developed 30 years slower
than it did. Let's assume, for a moment,
that everyihing in loday’s worle is ju
it is -~ including the nation's vury different
involvement in a very difTerent kind of a
witl — and it will rot be for anather three
weeks, December 2nd, 1972, not December
2nd, 1942, that sunte people under the
University of Chicago stadium will demon-
strate chain-reaction uranium fission, Wil
we have a suceessful Manhatan project?

It's & hypothetical guestion - as | said —
and abviously unanswerable, But any con-
fecture about an answer sheuld recognize
ihat technology is remarkably democratic,
dependent on = and reflecting ~ the will
ind objective and mood of the majority
of the people.

In short, | believe technology’ tends o strive
loward whal most people wanr at any given
lime, And its record of success, when
it has been broadiy supported, is truly
amazing, '

S0? We're going Lo respond to the wants and
necds of people and to the pressires of ouf
democratic institutians, We're gaing to re-
spond to the realities of the times, What
are 1 alities of the times?

U. 5. Corpetitive Position |eopardized

Well, it seems o me that ona of the most
important of these “realities” is that we are
al a turning peint, as a nation, in haw we are
looking at our competitive free-enterprise
system, )

Four: b7y svicnie Rolicy Reviews

We have come 1o 1his turning point - this
crowroads - largely because of wehnulogy,
worldwide technology. Technology has be-
come a critieal factor in interng
petitive sue And the faverable inter-
mational competitive position of the United
usly threatened — threat-
ened as it has never been before,

ional com-

States js very seri

Qur “balance of payments” problem, the
seriousness of which is only beginning

be recognized by the public at large, is — to
a considerable extent -- essentially 1 ““bal-
ance of technalogy™ problem. Technology
7eapoen of nationz|
rpoc, in Japan, ir the
USSR, And our eompetitors don'l nec-
ossarily use our rules, Here a1 liome, the

has become a selective

policy = in Western &

principal eompetition for U, 5. industrial
companies today is not other domestic firms
but other nations, We're in a wvhele new ball
game,

And, of course, our own dumestic government
policy is reacting, sometimes badly, o this
new “balance of technology' situation. As
might be anticipated, domestic government
policy has become increasingly activist — 1o
stimulate growth, to climinate recessions, 1o
rcdislribl_;w income, to seck selective incentives
and penalties to guide the character of eco-
nomic growth — and thus technology — and

lo keep us compelitive as a nation,

&i

The problem — the enigma — is that much of
what we do 1o try 10 become maore com-
pelitive internationally 1ends lo make us

less competitive domestically. The end re-
sult, of course, is ihat we become less
conipetitive bofh domaestically and
infernatjonally,

ltem: The governmem teels it must bail
oul private companies thai get in trouble.

tiem: The gavernment feels it must jself
collect and disburse and itself wse more
and maore of the funds available for re-
search and development — not just for
defense or space, bul across the tech-
nology beard.

ttem: The threat of government R&D —
takeover Torces private industries into
cooperative R&D ciforts which, unless
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managed with exceptianal-skill, wili
reduce the competitive nature of
American industries which has pro-
vided so much of our national
Progress,
Policy for the Job Aliead
Our challenge, then, in secking a new
science and Lechnology policy, is
® 10 respond Lo the individual wants of
the people :

® 1o respond to the pressurcs of demo-

cratically consiituted instituiions

LR nitional technolegical growth
and progress that will keep us inter-
nationaliy competitive

& o do all this without losing the domesiic,
internal, individual spirit of competitive
free enterprise which has given us what we
seck o preserve,

The answer, it seems to me, is (o ensure
éncy — and

our natienal technological el

thus our international competitive position =

by dividing the basic, abviously dilferent,

elements of the total job into discrete assign-

raents for universities, private industry,
independent laboratories, and the
Government,

We must do everything we can to devise an
R&D structure that will reduce the waste
and confusion of government competing
with industry, industry competing with uni-
versities, and so on down the line, At ihe
sune time, we must do everything we can
lo ensure our domestic technolagical
i by providing every opportunily for
1o which parts

competition within ar
of the job have been assigned.

Campetition bewween universitics is nothing
new, especially on Sawrday allernoons
during the fall of the year, But their com-
peting with the people who play football on
Sundays and Menday evenings wauld likely
not be in anybody's best interests,

Independent laberatories -- in spite of the

satisfaction from competing against each
ather, :

o

it" label — surely {ind sirength and

| trust industrial technical competition is

taa much a part af our wiy at lile 1o reguine

discussion here today,

And even within and between goverpment
iew, if their missions have been logicaliy

age
agsigned,; | see no harm i the kind of com-
petition that niakes alf of us, as individuals
and weam members, do a better {ob,

I other words, our science and reclinglogy
policy must -= in the long run — be simphe
115 for sceking belter wuyvs to vnsure

\CH WILL DO WHAT HE DOES

t'd like 1o give you a few of one man's
thoughits abaut what | think e¢ach can do --
and should do == and will do best,

First of all, since we are walking about sci-
ence AND wechnology policy, we have the
distinction between those Lwo terms, With-
out becoming embroiled in any semantic
arguments today, let's just say that Ysci-
ence knows™ and “techinology does."

The Universities’ Assignment

Science is the particular provinee of the
universities in my mind, and they should
focus their efforts in that realm. They've

gotien off that track largely because priar-
ities in government funding of R&D have

teaded to distort the traditional university
{fucus on teaching and research, There has
been far oo mueh emphasis an mission:
orienied wark in the universitics, ard the
consequence is a major threat w the struc-

twre of pur entire system of higher education,

| believe the wniversities should drastically
reduce their short-range, wechnology-focu sed
work, 1t is quite possible for science to be
speculative - and long-range - and at the
same time relevant, You don't have 1o be
shori-range 1o be relevart.

Further, | think the universitics should
place more emphasis on new ideas in key
arcas rather than on developing large stables
ol gradume studems, They must rewns w
ithe objectives of quality instead of volume-
of-output (maybe societal trends will take
care of that!), and as a resull we might as

Seiviice Pley Rasae o K73
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well all recognize that the period of rapid
buildup of universities and graduate schools
should be a thing of the past,

Industry's Assignment

Technolugy is the particular provinee of
industry — lev it fulfill ihat role. Teeh-
nology sits astride society's continuing
struggle 1o make optimum use of limited
means 1o satisly our virtually insatiabde de-
sires. This process reguires making trade-of(s
o achieve the most efficient utiliza j
resources and is the foundation of industrial
expertise. As such, it has been a cornerstone
ol our traditional economic growth,

The profit system continues to be attacked
by people who den't understand the nee-
essity of capital Tormalion, Additonally
there is another = often unrecognized —
threat to indus compelition. This is the
idea that even though it may be somchow
aceeplable for industry 10 make 4 prafil
selling to individuals, it's wrong 1o make 2
profit selling 1o Lhe government or serving
general social needs.

It's OK 1o make a rewrn-on-invastment selling
a machine that improves the efficiency of a
manufacturing line, bul — according 1o the
mighty curious reasoning of some — il's
hardly cricket 1o do more than bieak even
(if that) in inventing and manufacturing and
sefling a macl that improves ihe efficiency
of health services,

The fact remains that profitability is still ihe

- best measure of social efficiency we have been

able 1o doevise,

Only the most intense continuing campeti-

lion — between industries = will assure the

development of the comprehensive measures
which industry will have 10 have in order to
make the inereasingly complex trade-offs of
the fulure — trade-offs that will encompass

such profound problems as ihe world-wide

distribution of resources as well as the pro:

tection of ihe environment.

Independent Laboratories’ Assignment

The nen-profit echnical R&D instilutions —
and the research-conducting foundations =

lour. B73 Scionce Ruliey Riviaws

are unigue in our society, and they are in.
valuable in helping make up for some ol
the deficiencics in our systen,

These independent institutions have a role
in supplying technical aid 1o businesses oo
small to underake work independently on
their own. In addition, they provide an im-
portant means of pooling efforts and seek.
ing alternate approaches 1o satisfyin i
These aspects of the work of the Baticlles
and their competitors are well knawn,

More imporiant, however, is the creative,
pioneering role of the non-prafit and
endowment-supparicd institutions in per-
farming research on social problems in
advance of sociely's general recognition of
aneed, These are the problems that are noi
yel well ensugh pereeived o atiract govern-
meni support - or thase that will be ignored
by universities because the required arcas of |
study cut across the traditienal departmental
structure of our institulions of higher learn.
ing. Along these lines, | think at ence of
the outstanding job you Battelle people are
doing on behall of developing natiors

abroad and Appalachia here at home.

Also of great importance, | believe, the
independent research institutions must lake

~ a major role in the process of seience and

technology definition, and restructuring —
and assignment of broad basic respon-
sibilities — ihat I've been 1alking aboul.

You, the Battelles, may be in thie best posi
dan.to provide objeclive advice and guid ince
in the job of policy determination now
confronting us as a nation, Why shouldn’y
you serve as an essential — and badly needed
= bridging mechanism between government
agencies and the industries aboui which

ihese agencies frequenily know all 0o

little?

Ini this regard you can give us, in industry,
jnvaluable help as we seek to increase indys-
trial participation ir Federal panels and
commiutees — the O5T's, NFS's, OMB’s

and newer ageneies < 5o thai we can make
our appropriaie contributions to the day-
lo-day wark of establishing science and tech-
nology palicy. We urgently need o increase
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government-industry rapport by encouraging
such things, for example, as reciprocal intern-
ships al managerial levels, particularly with
government agencies whose charters deal with
attacking major societal ills,

Of course, | rust the non=profit, independent
organizations will do all of these jobs |

have suggested Tor them competithwely!
Governiment's Assignment

Now, then, what is-the role of the Gavern-

“ment inall of this? Again, | offer one man's

opinion.

First ol all, it is Government's job 1o pro-
tect the viability of our science base, The
best way o do this is thraugh greaer sup-
port of university research - but, let me
emphasize, non-mission-ariented research
with emphasis on quality not guantity, The
DOD provided some sub-rosa support for
this kind of university science for many
years, and we must be eternally thanlkful
that it did. Now, however, as the National
Science Foundation's role increases — and if
asing pres-
sure to emphasize short-range, mission-
oriented grants — we have causc for serious
concern. Being aware of the need for
“relevance essential, but the fact is that
imply don't know enough to apply
n-arientation to basic science with
great certainty,

wo

It is alse the Governmeni's job Lo lead in
defining national technology requirements,
to appraise the adec

wire and mechanisms to meet the require-
ments, and to initiate changes in structure,
mechanisms, and allocations of resources
where the situations warrants,

Here arc some specific examples of actions
I think the Federal Government should
take in th

& Government should, with care, increase
its support of social seience R&D. Many of
our problems today are obviously more
social than technical in nature,

® Government should examine the laws
and aclions of regulatory agencies Lo ensure

that they do not -- ¢ither advertently or
inadvertently — stifle wechnolagical advance
in regulated industrics.

® Government should undertike risk=sharing
pragrams with industry on those very large
programs ol national importanee -- such as
the breeder reactor — which industry can-

not afford to undertake alone,

& Government should encourage - finan-
cially, if necessary — smuall industries to
collaborate in conducting R&D programs,
cither through existing non-profit organi-
Zations such as Battelle or through the R&D
efforts of trade associations,

& Government should encourage in-its-own-
house growth ol skills in technology transfer,
particvlarly in collaboration with industry;
for example, it should bring the proficiency
in this regard of the National Institutes
of Health and the Department ol Housing
and Urban Development up 1o the level of
the Atomic Energy Comniission,

In short, it is cssential for the Government

support, for technology to ensure that the
total national technalogical effor dequate
o protect our internationa: competitive
position.

We have talked of the “responsivencss' of
technology to the needs and wants ol prople,
Viewed this way, Government's role in the
technological process is to channel the public
wi/l into support of coordinated programs of
a size sufficient 1o improve the chances of
SUCCCS5,

Today's great challenge for Gaver=ment,
then, is to devise new and more effective
utional arrangements — to achicve some

energy, for example) that smothers some of

our best lechnical efforts — and make it
- possible for people to reap the full benefits

of our pation’s unparalleled seientific and
engineering skills,

In daing this job, our public servanis — those
elected yesterday by competitive, free-eleétion
processes — should not forget that the com-

Scicnce Polioy Heviews Toar B3



pretitive freeenterprise markeiplace permits limited io what the private scetor cannot
people o say what they think, and show what adequately do for itsclf,
they want, every bit as democratically as

- | guess that's what 'my trying Lo say when
I suggest that the basis {or any national sci- : -
ence and technology policy must simply be
that “each must have the oppertunity to do

search and development = jusi as Gavern- what he does besi.”

ment activity in every arena — needs o be

Fowr, 17
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Merjd' Thy Ways !

This fatherly gdvice to the scientitic/
technical community und to Geverninent,
industry, universities, und labor, is offered
by Buttelle’s Director of Planning us the
key o the rationdal application of technical
el scientific resources (oward the selution
of toduy's probleims.

.

The profound changes ushered in by the
19707, he says, call for o “renaissance” in
hwa greds. First, the seientificftechnical
communily inust lorce itself to become
miteeh mure acutely responsive und udupl-
alle to the needs of sociely, Second,
Guvernment, industry, und lubor must
torm workuble, realistic, und ellicient
Ycodlitions” with ane anaiher so it
science and technolugy can be pul io
betler use in the interests of §L.ankind.

Here is his exposition,

SCIENCE AND TECHNOLOGY AT
THE CROS5ROADS: WHO SHOULD
PAY FOR WHAT?*

by Gabor Strasser

Problems of Socicty

Changes, Today mure things are changing
Faster than ever belore, The leverage we
exert on our fate through technology and
ather means is unparalleled v man's

dctions §s fncreasing in number aind severity,
Nations all wver the world dare caught up in
Jteexdamindtion ol theit values and a re-
ordering of their privritics,

Disparitivs, Resowiey are sirgined by the
conibined elfects ol -population increase
dnd the everrsing expectitions of peoples
everywhere, There Iy 4 gap betwveen our
dspirativng and wliat we can aftord, A
present this gap Is increasing, For the sahe
ol worll order, sumehow we mist arrest

reserted ab the Annaat Meeling of 1he AAAS, .
Washington, 1.C,, December 24, 14972,

thiis ever-widening gap and then reduce i,

Thice abvious wiys i combination come
10 mind 1o accomplish this, One; we must
become maore seleclive in our aspirations
and more knowledgeuble about trade-olfs,
realizing that a choice 1o get someihing,
awtomatically {even il anly implicitly} pre-
cludes getting other things, due 1o vverall
resource limilitions, Two, through tech-
nology and other means, we must continue
lo strive for the ingenious and efficient use,
s well s the “recyeling” of ot ambient
natiril resources. Thiee, we should con-
centrale not only on how Lo make things
betler, but alsa un haw 1w use then
better; that js, we should be Tocusing as
much on the efficiency ol consumption as
we luive been on the efficiency of
production,

¥

We postulate national programs in the U5,
In such desirable areds as health care
delivery, education, economic development,
and the ameljoration of epvironmental
pollition or urban blight, among muny
others, Mast of these are deflensible in
their own right, 1 is when we try 1o pul
them all together that we run into trouble,
Fur example, the rativiales Tor such de-
sirable efforts are often in cunllict, Or, the
totil costs of individully desirable and
defensible Federal programs may exveed
not only the Federal budget, but the GNP
many limes over,

Taday, mare than ever, the catntry needs
to avail itsell ol the kind of ritional
approaches that the scientilic/technical
camnunity, in combination with orhers
could provide, in coming 1o wips with oni
pressing national problens i some
muttally consistent fashion,

The Ndtion Veraes the Scientitich Technical
Lxtate,  Unfortumately, we Tind ourselves in
this situation at & tme when (he nation as
i whode and the scientific/technical estate
e somewhaat at odds witl vpe anotler,
The anti-war movement ol sodiety unbairly

Segdn s [Dley Fegesss  loqar TG
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developed into an anti-science and
-lechnalogy mood. Also, socicty has
violently reacled Lo some of the deleterious
side effects of its own decisions {for ex-
ample, pollution, urban blight, toxic side
effects of herbi and pesticides, etc.),
When these have manifested themselves
through the application of technology,
society placed the blame on science and
technology. Thus Lhe technalogy assess-
men® conicept was born, Of late, it is
beginning to be recognized (hal it is wrong

technalogy for the negative consequenices
of socio-political, or socio-cconomic deci-
sions, even though science and technology
have been used in the process.

Problems of the Sgientific/Technical Estate

It would also be sheer fally to blame
sociely solely for the drifting apart of the
nation and the scientific/technical com-
munity, There may be some confusion
within the scientific/technical community
about the nature of its role within society
as a whole,

Why Science and Technology Are
Supparted. Most of the financial support
that the scicntifie/wechnical community has
ehjoyed in the past ean be directly traced
Lo some “market-pull”, whether stemming
from government or industry, This is lrue
of the entire spectrum of scientific/iechnical
activities ranging from Basic Research
through Applied Rescarch to Techiology.

I am willing to defend this assertion, if
you allow me o add the modifier of
"Targeted” 10 Basic Rescarch, This, In-
cidentally, rarely bothers the rescarcher
himself,

The llon's shiare of suppori for seientifle/
technical activitics comes from government
or industry, when two conditions prevail:

{1} When goals are highly science/
lechnology-dependent, and

{2) When the government or industry
believes that the scientiflie/technical coms
munity is able and willing o help attain
such goals,

foue BIT4 scionce Policy Rviows

Relying purcly on aliruistic rationales for
the financial support of science and tech-
nology would resilt in support that is com-
parable to what ather endeavors of our
Western cultural heritage are recelving,

such as art, music, or philesophy, Tor
example.

A Historic Perspective of Support for
Science and Technology. During the 1950;

. and 1960s about two-thirds of our entire

Federal budget was spent on national goals
and priorities in the areas of defense (DOD),
space (NASA); and alomic encrgy (AEC).
Programs 1 develop new sophisticated
weapons syslems, Lo gu Lo the moon, and
lo develop large-scale nuclear devices
critically deperded on seieniific and techni-
cal contributions. Yet, the bulk of these
huge expenditures went for *“nonscientific”
things, such as physica! plants, materials,
labor, production, ete. Only a “relatively"
small fraction was spent fu  science and
technology, per se.

Hence, scicnce and Lechnology have en- ;
joyed a unigue combination of two desir- i
able characteristics, They have been (1)

critical to the attainment of our national

goals; and (2) they have been “relatively”

inexpensive, For these reasons, support

vities has

grown at an unprecedented rate. There :
were no misglvings aboul such growth, and i
perhaps even less about the efficiency of :
the scientific/technical process as such, But

why should there have beer any? Not

infrequently a multimillion-dollar hardware

syslem production had lo wait for some
seientific/iechnical breakthrough which may

have cost, in sharp contrast, a mere one '

hundred thousand dollars — and aften

much less,

Need far Some Introspections, I is
imperdtive that we recognize at this junc-
tion that the generous past financial sup-
porl for our uctivities was provided by the
sociofpolitical system, nol because soeiely

neers as un unusuglly deserving special
breed, Most of the support was lorth
coining, because what the scientists und
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engineers had 1o offer was bath (1) “relu-
tively' inexpensive; and, even inore
impaortani (2) essential 1o the pursuil und
atluiiricnt of Lhose objectives which the
ngtion then considered ol primary

Chnpertance.

IT you question the validity of this as
tion, compare, Tor example, the monies
spent in the 1950s and 1960s an basic re-
search in electronics, with those devoled 1o
similar endeavors in anthropology.

Such facls must be recognized as well as

in view of gurront realitics, by
the seientific/iechnical community, before
the relationship that it enjoyed with the
rest of the nation for over two decades can
be recsiablished. This will be anything but
easy, since it calls for pnumerous realign-
ments within the scientific/techiical com-
munity which may conflict with the vested
imterests af its leaders,

entific/icchnical community upon cach
other for their mutuil benefit is past
history, present reality, and is a deman-
strable Taet for the future, However, the
pature of this relationship must be based
primarily on natienal needs, rather than
the other way around. Moie that this is
not a generic departure from past praclice,
even though the character of the relation-
ship got obscured by the highly
iechnology-intensive nature of most of
our major national programs during the
'50s and '60s.

sC

Turning Liability lida Opportunity.  As
alluded to before, wdiay there does exist

a ehasm between the nation and the
scientilic/iechnical estate, Rather than
treating this chasm as a Hability, we shoulkl
view il as an upportanity to be bridged for
the bepefit of the nation as a whule, as
wall sis aaf the scicntific/technical
community,

The Mature of Emerging MNational Needs

The Chuiging Nature ol Sociely'’s De-
pendence on Sclenee and Teelnology,
Whit we are experiencing loday is a

change in the degree, nature, and de-
pendence ol our enierging national and
industrial goals upon science and
wechnology,

While the solutions 1o most of our prob-
lems will continue to depend heavily on
science and techinology, Tor a while, at
least, they will depend fess than they used
1o, on new science and technology. This
5 s0 because what primarily impedes
progress laday is pet a want for nere or
betier science and technology. Rather it is
(1) to the inadequacies of our other
¢, and (2) o our in-
abilitics to orchestrate off-shell knowledge
from the various disciplines, 1o create the
kind of interdisciplinary approaches which
are required for the solutions o mast of
loday's problems.

Dispurities Among Our “'Endbling Mecliu-
misms®, Our scientifie/echnological capa-
bilities, when viewed as “endabling mecha-
nisms'’ have way oulrun in guantity,
quality, sophistication, and effectiveness
most of our other “erabling mechanisms'.
These include our abilities 1o (1) govern
ourselves, {2) to resolve societal confliels,
(3) 1o "agree” on what a better qualily-of-
life is, {4) 1o render law and jusiice, {5) 1o
decide the kind of education we need and
then provide it, (8) to determine the kind
of health care we should have and then
deliver it, (7) 1o resalve public versus pers
supal rights in a pluralistic society, (8) w
differentiate bewween and cope with
governmen i-imposed risks upon, and self-
asstimed risks by the individual citizen,

(9) 1w effectively arbitrate hosts of in-
dividually defensible, but when taken -
geiher, conflicting positions for some
commaon goud, and (10) to develop policies
and mechanisms whereby cffective resource
development and equitable public consum)-
tion could be brought into some better
balance, thus reducing disparities that
generate conflicls,

As o resull society began to view the im-
provement of these less-developed bt
essental Yenabling mechanisms' as more
imporiant than 1o concentrate on the

Senane fulicy Koansss foan PR
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further fine-tuning of science and tech-
nology.  Henee selence and 1echnology have
been nudged from eenter stage.

Luck of [nterdisciplitury Capabilitfes. Our
diffieulties in building interdisciplinary
teams, lo address problems whose solutions
are multidisciplinary in characier, have been
ireated extensively in the literature. Let
me jusl say that many institutional,
disciplinary, political, and other coalitions
will have o be realigned before effective
interdisciplinary capabilities cotild come
inte being. | expeci that many old “build-
ing blocks” will remain = even if in dif-
lerent combinations and with some modifi-
calions. Al the same time, some of these
blocks will disappear altogether, and same
necessary new ones will emerge, perhaps
for the first iime. All of this will probably
raise havoe with exisiing institutianal sys-
lems, and vesied interests.

Are We on the Threshold of a Needed
Renaissaneg?

The Need For, and Rewards of Adapta-

during the past quarier ol a century, Whal
we may be ng aboul is nothing shaort
of a needed renaissance.

Fires for sucli renaissance are Tanned by
obvious cconomic and social pressures,

AL llig same time they are dampened by
those who are most threatened by il; and
who, incidentally, are ofien in positions io
generaie the greatest inertia.

Yel, such renaissance Is one of the pre-
regiiisites to reestablishing a consiruciive,
effective relationship between the nation as
a whole and the seientific/technical estate,
As i rosull, the “marketpull” for selpnee
and technology (even if in different forms
from what we have been accustomed o)
could get a substantial boost. This would
be in the best interesl of not only the
sclentific/technical community, but also of
the naiion as a whele,

T 05T Seloiwe Toliey Fiviews

comminity, must admit o viewing the
developments with some apprehension,

I see, with increasing frequency, references
in the press to the eroding influence of our
Office of Science and Technology.

I wonder about the abilities of our scien-
tific/technical community to join forees
with other “enabling mechanisms™ and
disciplines, in light of the nature of the
dialogues between our National Academy
of Sciences and our National Academy of
Engineering.

ariginally created and staifed to provide a
“balance wheel" for the support of basic
research by the grant-maode operation,
attempting entirely different roles, unsuit-
able lor them, without appropriale and con-
siderable changes in their organization,
approach, and personnel,

| see universities elinging 10 obsoleie
technical (as well as other) curricula in
light of the needs of the '70s, without
miking sufficient headway in training mem-
bers Tor the kind of interdisciplinary toiams
that are badly needed oday and are
essential for lonorrow, '

Speculations on Qur Epitaph. One cannol
help but wonder i history will recall our
generation of scientisis and engincers as
the one which reached for and capiured
the moon — which brought lorth medical
progress, the like of which would have
been considered miraculous a mere
decade ago ~ and, whose elforis were
primarily responsible Tor the niore ihan
doubling of the standard of living in less
than one generation, All of these feats
derived from our scienlilic/engincering
lilents,

But what abotit our nonlechinical ialents,
vision, and flexibility as members of
society? Wil we also be recalled as ihe
generation which could not adapt 10 the
changes ushered in by the 1970s, and the
world had 1o wail lor the next generation
of scienlists and engineers 10 help it solve
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its problens?

Who Should Pay for What?

Without making some visible progress
woward the needed renaissance alluded 1o
before; it is difficult (o be speciflic about
who should pay for what, since we seem Lo
be lacking some rational and accepied con-
lext in which to do se,

Technology and Applied Research. 1L is
reasonably clear who should pay for tech-
nology, Namely, the user, One can also
argue that by and large he should also pay
for applicd research when it s viewed as a
necessiary endeavor Lo (il some gaps in
technology befure the latter can be pul 1o
use. This is a rather simplistic view, bui
basically, | believe, it is correct,

Al 1he same time we must realize that
today it is impossible to view technology
outside the combined contexts of goveri-
ment, indusiry, labor, and the ever more
complex markeiplace, All of these greatly
impact on decisions concerning what tech-
nologics 10 develop, Tor what purpose and
for what markets, Basically, the name ol
ihe gaime is compelitiveness on the worlz
market, which in wrn greatly depends on
productivity,

The ability of the United Stales (o excrl
substantial control over most of the
world's econoiviies is diminishing, With
trends toward reduced trade barriers and
vasily improved communications and (rans-
portaiion systems, the “shrinking” of the
world Is accelerating. Many old political
practices and geographic barriers are
coasing Lo constiain 'he current movemerit
loward a "more integraicd” world - a
world where no part remains otally un-
affected by what happens in most of s
other parts. Hence, atiempting Lo view Lhe
U.5. outside sonie world context is simply
naive, be this in the area ol science and
technalogy, or trade; or even life styles,

Under the label of MYankee Ingenuity"”
new coalitions must be formed (1) to im-
prove our productivity at home and (2) 1o
compete successfully on the internationil

marketplace. Unless we do both, we as a
people cannot conlinue with the lile styles i
o which we have beconie accustomed,

Insolar as the domestic seene s concerned,
the chironically low productivity increases
of the “service sector” (which now repre-
sents over 50 perceni of our wital nationul
labor force), markedly depress the nationa)
average, The productivity of the service
seclor simply must improve. Success in this
endeavor will greatly depend on innovation,
especially technological innovation — a
greal opportunity for science and
1echnology. '

Insolar as international markets are con-
cerned, it s generally recognized that our
best hope lies in technology-intensive
producis, especially where the process of
manufacturing has not yel become “routine”
or easily “copiable”. This, again, certainly
represents fertile grounds for scientific/
echinical opporiunitics.

The combined contexls | spoke of before
would create the milieu in which essential
natianal goals and seieniific/iechnical
oppariunities could be mare easily realized,
What are these combined contexts or
coalitions? Basically they represent changes
in the attiwdes of Government, industry,
labor, and market sclectivity.

In the case of the Government, many in-
dustrialists feel that some ol the current
antitrust legislation no fonger serves the
purpose for which it was enacied, while at
the same time it handicaps U.S. in-

dustry on Lhe international market. Also,
some small businesses cannot take collee-
tive advaniage of some R&D or other
resaiirees which praelice, ironically, may
be not agiinst but in the public interest,
Hence, why not re-examineg and change as
appropriale, Insofar as our patent laws are
concerned, allegedly some similar arguments
hold, One example is the numerous U.5.
patents which can be licensed only on a
nonexclusive basis,” There is great re-
luctance io undertake the turning of such
patenis into marketable and hopelully
profitable products on this bisis. The
proces Ky and expensive, ind unfess

sevee Pl Bciows oo #1743 i
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the entreprencur has some proleciion
against others moving in on him, lie will
be reluctant o proceed,

In the case of /ndusiry, genuine attempls
1o increase produciivily and become jess
reliant on “protectionistic™ measures and
“'subsidies” are called for. However, unless
the environment is conducive Lo Llurning

4 lair profil, industry cannot be expecled
to champian changes in this dircction.

In case of fabor, it musl realize that unless
we as individua's, as industries, and as a
nation remain c¢ampetitive, we will all fose
oul at the end. Such compelitiveness is
strongly deperdent on proeductivity. An
aclive adverzary atlilude about how pro-
duclivily increases should be shared (e.g,,
inerease in real wages) is fulile, as long as
we are having difficulties bringing about
such inereases in the first place. Other in-
creascs are usually inflationary and hience
non-real,

Insofar as markel seleclivity 1s concerned,
we should realize that there are eertain
industries within the U.S. where irrespective
of what we do, we could noi become
compelitive, We should wry 1o determine
where and when Lo "let go”, so that our
resources won't be wisled on a "losing
battle”, but will be spent on "win
situations",

These are the Kinds ol necessary changes
before we can rationally determine what
technologies 1o support, why, by whom,
and for what markets,

Busic Research. Who should pay for basic
research is a more complicated issue, bul
for different reasons. This activity is dilfi-
ctilt to relate to desirable end products, yei
it represents ihe wellspring for applied re-
search and technology. It is clear that one
cannoi “schedule a discovery” resulting
from some basic rescarch offorts, Hence,
rationalizing support for basic rescarch on
the busis of prospeclive payalf is not
feasible, Why, then, support basie research
with payolf in mind? '

First, if we sought support for basic re-
scarch on the basis of altruistic considera-

Todf BIFE Scienee Molicy Roviews

liuns (scicnce Tor science's sake) alone,

the support we could expect would shrink
to something thal the fine arts are enjoying
loday, as mentioned before, Second, even
though  we cannol rationalize basic research
with prospective payofl in mind, retrospec-
tive evidence, as Lo the ultimate wiility of
basic research, is in abundance, Here are
some examples: (1) Maxwell's well-known
work at Cambridge in the fast century
directly led Lo the development of today's
enormous and werld-wide electronics in-
dustry; (2) Townes' applied rescarch in the
use of molecular levels to build a highly
aecurate clock led unexpectedly 1o the
laser, with many proven and expecied ap-
plications for the benefit of mankind;

(3) obscure studies in polymer chemistry
spawned the nation's huge plastics in-
dusiry; (4) Fermi's studies in arlificial
radivactivily paved the way for atomic

mone and steroid chemisiries led o

birth control pills,

Also, as mentioned before, basic rescarch
and in wurn, for technology. Therelore,
without basic research our scientific/
technical progress would cventually come
o a halt. This would have dire eonse-
quences, since, in turn, cconomic rogress,
as well as Improvements in our standard of
living or quality of life, extensively depend
tpon seientific/iechnical progress,

Yet, il we were 1o ask: “How would we
divide X number of Federal dollars for
basic research among the variods seientific
disciplines”, | wonder if we could offer a
defensible answer, How mueh basic re-
seirch should companies underwrite, and
how shrld specific areas of investigations
be sclected? When is it appropriate for the
Federal Government to support basic re-
search and in what fields? These are some

of the ever-present nagging questions.

Whether or net a given basic research cffort
will “'pay aff” is uncertain, Hence, under-
writing it involves a risk. Whether or not
such a risk Is undertaken by industry, de-
pends on three things: (1) the estimated
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probability of the “payoff®, (2) the magni-
tude of the “payofll”, and (3) the accepta-
bility of the size of the required initial
investmenl, There are many instances
where all of these three requirements are
mel and as a resull industry spends millions
of dollars on basic research, Perhaps the
pharmaceutical industry is as good an
example as any.

But, what happens when a given oppor-
winity gels superior marks on the first Lwo
criteria, but because of the complexity of
the opporunity vis-a-vis the fragmeniation
of our induslrics, or because of the size of
the required initial investment, no ong
company, industry, or group of industries
can exploit the opporwnity? What if such
an opportunity is definitely in the national
interest? Should, then, the Federal Govern-
ment provide support? |If so, how? Are
there past examples? Was the phenomenal
improvement of our agriculiural pro-
duclivity one such example? Might the
fulure development and use of the nation's
integrated energy resources be another?
What might be other candidates? How

should we proceed?

Conclusion

H s difficult o see how significant

strides could be made in any ol these
directions without the renaissance men-
tioned earlier. This has two parts. The
first concerns the adaptability and re-
sponsiveness of the sclentific/iechnical com-
munily Lo the needs of society. The
second has lo do with improved coalitions
amang government, industry, and labor, vis-
a-vis better selected markets, so that science
and technology could be better used in the
interest of us alh,

In the meantime, decisions will continue to
be based primarily on political, fiscal, and
other special considerations, with insufficient
examination of substantive alternatives and
cansequences in terms of “opportunily
costs” and “marginal utilitics', when these
are viewed in the broadest possible soc
political, cconomic, technical, and i
lional coniexis.

IJ
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Parlaying the Benefits of Federal R&D

In the past few years, the expressions *'tech-
nology utilization’ and “technology frons-

percent). Only 17 percent of the R&D is
performed by Federal Government agencics

fer” have appeared with Inereasing fréquency.~ or laborataries,

More and more, Government agencies are
recogrizing the desirability of establishing
machiniery for translating their research
findings into useful products, processes,
or pragrams that fulfill public or private
needs bevond the {‘H‘Iglﬂul purpose of the
rescarcll,

In a speech last September, Dr, M, Frank
Hersman, Director of the National Scicice
Foundation’s Office of Intergavernmental
Science and Research Utilization, reviewed
the steps bemg taken toward t/n; develop-
ment ef ¢ nationul technology transfer and
utilization policy. His talk, reproduced be-
low, emphasizes the need for special efforts
by ‘the research community to work toward
technology utilization,

ssion deals prinarify with the Fed-
eral rofe (and particularly the NSF 's) in pro-
moling lechitolegy utilization. Yet, says
Dr, tersman, the desired impacts of tech-

‘nelogy on domestic problems cunnot be
brought about *“unless state and local goverir-.

ment, private industry, and the academic
community [alse] focus their attention on
the utilization phase of R&D,"

TECHNOLOGY UTILIZATION IN THE
PUBLIC SECTOR

by M. Frank Hersman

Introduction

The role of the Federal Government as a
producer of technology Is penerally accepted,
More than half of the rescarch conducted

in the United States last year — over 28 bil-
lion dollars — was funded by the Federal
Government,! *although most of it is per-
formed by private industry (over 70 percent)
or academic and nonprofit institutions (11

* All Tootnotes will appear at the end of (his
artiele,
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scan:h and dcvglmpmcnt (R&D), Lherc havg
been, until recently, only sporadic efforts
to achieve technological transfer and utiliza-
tion. No colerent national policy has
emerged for deriving the maximum possible
benefits from the technological innovations
produced by Federally funded R&D, partic-
ularly in bettering the social, cconomic, and
environmental aspects of national life, In
the last few years, however, there has been
a growing awareness of the need for such a
policy. ‘This paper pravides an overview on
what is being done to develop a national
Lechinology transfer and utilization policy.
A working definition of tecnnalogy utili-
zatlon will be propased and existing mech-
anisms and procedures for technology trans-
fer will br reviewed, Particular emphasis
will be placed on the policies and programs
of the National Science Foundation, includ-
ing those additional responsibilities assigned

“in the President’s Message on Science and

Technology in March, 1972,

Technology Transfer and Utilization
Industry operates on the principle that R&D
of itself is not enough, The end results of
research must be put to work, For the most
part, therefore, industry lhas a system

which integrates R&D with engincering, test-
ing, manufacturing, and sales. Such an
integrated and coordinated system does not
exist In the Government sector, excopt pos-
sibly for agriculture and technological prod-
ucts used directly by the Federal establish-
menl — primarily in the space and national
security fields.

Before exploring what the Federal Govern-
ment is or is fiot doing now to promote
technelogy transfer and utilization, some
exploration of the meaning of these terms
is necessary. Originally, “technology



O

ERIC

Aruitoxt provided by Eic:

i
i
B

transfer” meant the use of technology de-
veloped for one purpose in performing a
differcit function. Today, however, Lhe
term tends to have a more restricted mean-’
ing: the reuse of miterials, processes, ol
equipment developed with Government
support for some mational purpose in

order Lo achieve new public or private ends.

- Within 1his framework, a number of alter-

Aative meatings o the term “technology
transfer” have emerged, These relaic to
the ends souight in the transfer process.
These can be illustrated by the following
questions, each of which im different
approaches 1o poliey and program develop-
ment ranging over a broad spectrum:

— Is technology transferred when a
recipient of technical knowledge per-
forms feasibility studies and/or trial
applications and evaluations?
=15 lcchnalagy transferred when there is

ingle acceptance and eperational

application of a new technology?

= Or, is technology transferred when

there are multiple applications of opera-
tionally useful processes and products
(i.e., a market crealed or a problem
solved) ihrough the procoss of replica-
tion and diffusion?
In general, it is the third process to which
the new congern with technelogy transfer
is addressing itsell, To distinguish this
process from the first two, it is perhaps
better to speak of “1echnology ultilization™
when considering Federal policy on tech-
nology transfer, For the purposes of this
paper, therelore, technolagy utilization will
be considered the pracess by whicll existing
research knowledge Is transtated operationally
into useful processes, products, or programs
which Fullill aciual aor polential pub/:c: oF
pmtate needs,

The characleristic of successiul technology
utilization, herelore, is that it is toch-
nically, economically, and instiluijonally
feasible on a broad scale, The choice af

- this definition has onv important limitation:

the “'success rate”, initially, is likely to be
extremely low, Conversely, if transfer is

. 1he probability of success is m

deflined to mean merely the dissemination
of information or expansion of knawledge,
h greater,
In the following discussion of Federal
transier mechanisms and programs, these
distinctions must be kept in mind in
:malyzing th purp@sgs and degree or

Existing Policies for Promoting
Technology Utilization

The agricultural research and extension sys-
tem 15 the earliest form of explicit Federal
policy, program, and funding for tech-
nology utilization.2 The beginnings of an
active Federal role in promoling the applici-
tion of knowledge 1o improve farming
methods can be traced as far back @ 1862
10 the passage of the Land-Grant College
Act by which the states were cnabled 10
support the development of agricultural
and mechanical colleges. In 1887, ihe
Hatch Experiment Station Act established
agricultural experiment stations throughout
the country.

Nevertheless, by the beginning of the wwentieth
century many farmers had not adopted the
new Lechnigues and new varieties of prod-
ucts which colleges and experiment stations
had developed. It was not until the formal
establishment of the county agent system in
1914 that the new agriculture knﬂw[ed;ﬁe
pasgcd to Tl]L stagc Df tu;hrialagy ut

rgscan;h and gxtcnsmn ayﬂem Ig ;Engra[ly
cansidered a leading example in this country
of technology generation, transfer, and use,

Unlortunately, no other Federal agencies have
such explicit pelicies and mechanisms for
promoting technology transfer writien into
their enabling legislation, A few, however,
have gencral mandaies to perform transfer
functions, but these usually Talt short of thes
utilizalion stage.

The Atomie Encrgy Act of 1954, lor instance,
provides for making available to Industry the
results of AEC research, development, and
industrial operations,3 The Spaee Act of
1958 charged NASA to "provide for the
widest practicable and appropriate dissemin-
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ation of information concerning its activities
and the results thereaf.' Title [X of the
National Defense Education Act of 1958
charged the National Science Foundation
with the role of disseminating scientific
information, including the :Ievzlc:pmml af
new or improved mathods for makiny scien-
tific information available.3 Section 9B of
the Small Business Act makes it Federal
policy to help small business eoncerns
obtain the benefits of research aid de-
velopment perfarmed under Gover
contracis of at Government expe

Other agencies have an implicit policy for
prémcting technology utilization, The
recently restated mission of ihe Department
of Commeree includes the fostering of the
national economic development and tech-
nological advancement.? The Department
of Interior and the Department of Housing
and Urban Developmeni have identifiable
but varying efforts for disseminating R&D
Lo the private sector,

Emerging Framework for a
Federal Policy

Apart from the trend over the years to
charge individual departments with tech-
nology transfer functions, there has been,
within the past year, mtreaslng attention
jpaid to the need lor defining a national pol-
icy on technology utilization. Some of the
more significant statemv ats and reports in
this regard have included:

(1) The President's Message to Congress on
Science and Technology (March 16, 1972)
which stated: “Federal research and devel-
opment activities generate a great deal of
new technology which could be applied in
ways whick go well beyond the immediate
mission of the suppeorting agency. In such
ca | believe, tlie Government has a
responsibility to transfer the results of its
research and devclmpmcm activities to wider
use in the private sector,'8

(2) The report of the Committee on Inter-
governmental Science Relations to the Fed-
cral Council on Science and Tu:hnulmgy
(May, 1972}, which urges policies and mech-
anisms to increase the capacity of state and

Four, W73 Science Rilicy Reviews

local governments for the task of utilizing
Fed#illy d>claped technology and to par-
icipate fp ncenulating national R&D prior-
Thy Committee’s recommendations!V
ate directed oiéefiy toward the implemen-
tation of a balanwsg mtergovernmental R&D
effort through “flex:ble arrangements that
can facilitate ths transfer of science and
technology among Fedi.al, state, and local
government units and the people they
serve, 'l

(3) The policy recommendation of the Fed-
eral Council on Science and Technology for
Expanded Interagency Cooperation in the
use of Federal laboratories which received
general support from the Office of Manage-
ment and Budget,12 This proposed policy
would charge existing Federal R&D agen-
cies, consistent with ng laws and
established relationships with industry,
universities, and nonprofit institutions, with
utilizing their resources to define and solve
technological problems and to guide the
technical content of .palicy decisions re-
lating to such urgent national needs as
environment, poltution, transportation and
the like,13

(4) The General Accounting Office (GAQ)
(March 2, 1972)14 which recommended

(a) 2 Government-wide policy for tech-
nology transfer with guidelines issued 10
Federal agencies to implement a formal,
active technology transfer process, (b) the
Secretary of Defense establish policy and
procedures o encourage mare extensive
application of existing defense technology 1o
civilian problems, and (c) the establishment
of a technology transfer consulting team as
a central focus to assist Fedecal agencies in
the matching of technological resodrces with
pressing national needs, ‘

Approaches Toward Technology

Ltilization

branv:h End cgngresslgnal |ntcrcst in lhu de-
velopment of technology transfer policy,
the efforts of Federal agencies in this field
are still tailored to the basic mission of cach
agency, the nature of the technology it de-
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velops, its perceptions of the identity and
needs of the client users, and the resources
available,

Nevertheless, the efforts of individual agencies
at technology transfer have resulted in many
and varied instances of utilization with sub-
stantial benefits to society. The space pro-
gram, for instance, has produced weather

and communications satellites, and the atomic
energy program has produced a civilian nu-
clear power industry and a number of appli-
cations of radioisotopes and radiation i
medicine, industry, agriculture, and bio-
medical research, These are but a few of the
better known examples from what could be
an extended fist. The main purpose of this
paper is not to detail the benefits from tech-
nology utilization but rather to illuminate
the different approaches which have been
employed by Federal agencies to achieve
these benefits.

Typologies of Existing Programs for
Technology Utilization

Existing mechanisms directed toward tech-
nology utilization can be categorized into

four groups: clearinghouse, communication,
training, and charige agents. The first two

programs.” Examples of clearinghouses are
the Educational Resources Information
Center (ERIC) of the Office of Education,
the regional dissemination centers of NASA,
the National Technical Information Service
of the Commerce Department, the Smith-
sonian Science Information Exchange, and
the National Referral Center of the Library
of Congress,

The clearninghouse function is essentially
passive in nature, Where Federal agencies
use communications media, the documen-
lation and dissemination process becomes
more active. Examples would include the
Research and Demonstration BRIEF issued
by the Research Utilization Branch of the
Social and Rehabilitation Service of HEW,
BRIEF, an acronym for Bring Research
into Effective Focus, is a onesheet, two-
page roundup of a completed research
project intended for practitioners, Similar

Administration in its “Tech Aids” series and
in the joint AEC-NASA publication, “TECH
BRIEFS.”

More active yet, are the training activities of
a number of agencies which include con-
ferences, workshops, courses, and manuals.
The AEC, for instance, has an education
program to broaden the manpower base of
nuclear technology, The Department of
shops on technologically advanced systems
for producing housing. The EPA, in an
effort to prevent investments in obsolete
icipal waste water treatment and control
facilities, issues manuals on newly developed
technology which are distributed to engineers
invalved in the ¢~ “zn and construction of
such facilities. . -

The most active approach is through the use

of change agents such as the extension-
service county-agent system of the Agricul-
ture Department, The use of change agents
without direct backup is part of 5BA's pro-
gram and was employed in the short-lived

partment of Cemmerce,

In additien to the four basic approaches
described above, a fifth is emerging: per-
sonnel mobility. With the passage of the
Intergovernment Cooperation Act of 1970,
exchange of personnel between Federal
Goavernment and state and local government
as well as universities, an additional oppor-
tunity exisis for technology transfer, To
date, however, only 243 assignments have
been made !5 and few of them could be -
classified as directly related to technology
utilization objectives,

Technology Utilization and the National

Science Foundation

The fegislation creating the National
Science Foundation in 1950 directed the
Foundation to promote “basic research and
education in science”16 and to “'support
basic research in the mathematical, physical,
medical, biological, engincering, and other
sciences”. 17 Initial coneentration in the
physical and life seiences eventually broad-
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ened 1o include the social sciences. Re-
search utilization at NSF in the early years
wis the process by which research results
were gither incorporated into further basic
restarch in the same Tield or served as ihe
basis for some applied research activities.
Generally the process of scientific inquiry
is such tha: ihe results of one man's in-
viesligations are eagerly witched by others
in ihe same discipline and results are rapidly
disseminaied throughout the community
even in advance of publication in the scien-
ufic liwerature, Hence, no separate NSF
programs of research utilization were
deemed necessary or desirable,

The legislative mandate of the National
Science Foundation was expanded in 1968
o include support of research dircetly Ie-
lated to the problems of society. 18 "This
expanded authority, coupled with experi-
ence previously gained from problem:
oriented research, | he Foundation
1o engage more directly in locusing re-
search on sclecied environmenial and
sociyl problems and on the poiential

- Tmpacts of fulure wehnological develop-

ments, The program under which this
prablem-focused research is conducted is
citled Rescarch Applied to Natjonai

Needs (RANN), The emphasis on societal
problems gives RANN 1 strong user-
oricnation which is an essential element for
a successful technology wansfer and utiliza-
tion program.

Aclivitins supported by RANN scek to in-
ctredse understanding of social and environ-
mental problems and their underlying eauses
and o identify epportunities and means for
applying advanced technology for the bene-
fit of secicly. The scopas of the problems
being investigated inelude social data and
community structure, weather modification
and the environmemtal aspects of trace con-
minants, and earthquate ehginecring and
exeavation technology. Under the RANN
programs ihe users and producers of knowl-
edge do ot share the same objectives or
operate in the same environmenis as in the
case of basic rescarch -and, therefore, a sep-
arate bridging process of research utilization
is necessary, In order to facilitate the trans-
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fer and uiilization of the RANN research,.a
separale utilization plan is cooperatively de-
veloped, with the researchers under cach
project as an integral part of ihe grani man-
agement process, |n addition, the Office of
Intergovernmental Scienee and Research
Utitization (I5RU) recently has been charged
with responsibility of faciliaing RANN re.
scarch utilizatien. The RANN rescarch ugjli-
zavion functions of this Office reinforee

and complement ihe angoing inter-
Governmental grant activitics,

The Imergoveramental Science Programs of
the Office of Intergovernmental Science ang
Rescarch Utilization foster the capacity and
capability of siate and local governments (o
develop new and improved instiwtions and
mechanisms for the sysiematic application
ol science and 1echnology 1o Gavernmen i)
woblems, As such, states and their
political subdivisions wilt be able 1o utilize’

- better the RANN research findings as well

as other products and processes of public
technology. Under this program, N5F is
strongly committed 1o technology uiilization
in the public sector,

Since i1s inception, the Iniergavernmental
Seience Programs has supported almost

100 projects 1o assist staies and their polit.
ical subdivisions. This has involved aver

2-1/2 million dollars in grants 10 Govern-
mental agencies, academic instiwiions, research
institutions, and nonprofii associations and
organizations, The supporied projects in the
past can be divided into two basic modes:

(1) publications, worksheps, and conlercnces
directed at increasing Governmental awareness
and understanding of the potential of science
and technelogy in decision-making and pro-
grim operatiens and (2) analytical studies and
experiment or demonstration projecis direcied
at fdentilying and testing alwernative approaches
for instiwutional change 1o enhance the capa-
bility. of staie and local governments more
ellcctively to use public lechriclogy.

A number of siralegies for fostering insti-
tutional changes have been Tunded, and
these tend 1o fall into four broad categories
that describe the source or location of the
transfer mechanism or “brokerage” func-
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tien: the organization management mech-
anism within the Governmental structure, the
advisory-group mechanism exlernal to the
formal structure of Government, the univer-
sily exiension or public service mechanism,
and the industry-Government coupling
meclanism,

Under 1he erganizational managemenl cale-
gory, attempts are being made (o improve
institutional capacily and capability itsell by
supporting projects al the state and local
jevel involving both the exceutive and legis-
lative branches ol government, For example,
in the City of Tacoma, Washington, support
is being given to the Office of the City Man-
ager for full-time siafT assistance 1o integrate
technological innovations into city opera-
tions using actual problem-solving approache
The Office of the Speaker of the Assembly
of the State of New York has been given a
grant to cstablish an Assembly sclentific stalT,
a novel legislative mechanism to Tacilitate the

application of science and technology to legis-

lative issues, 20 In both cases a’care manage-
menl organization has been cstablished in the

Government units, which has funds to develop

partnership programs with industry, and with
academic, professional, and nonprofit groups,

The advisory group mechanism had been

thie most common sirategy for science and
technology assisiance at the state and local -
levels through such approachies as stale sci-
cnce advisers and/or govgrnor's science
advisory commitiees, The Foundation cur-
rently is supporting Lhe establishment of a

"Council ol Economic Advisars to the Stale

of Minnesota?! and a Scicn

naology Advisory Council for the City of
Philadelphia,22

and Tech:

Under ihe public service mechanism, proj-
gets range from the placement of individual
interns within Governmental agencies 1o an
cxperimental iechnical field-service pro-
gram, |n Massachusetls, upy wel and
praduale-school Interns are being placed
with individual program managers in one
line department to undertake applied re-
sealeh projects o help Governmiental prob-
lem solving.2? In Pennsylvania, an experi-
mental projeet is being undertaken o extend

N
Tk

o local governments the techpical services
of a university-based (Penn Stae), tech-
nology applications program (called PENN-
TAP);24 the program is modeled in part on
the agricultural extension system, Faculty-
student teams from Auburn University23 and
Oklahoma State University 26 are applying
interdisciplinary university resotirees Lo
specific eity and county problems chosen
by mutual agreement with the governmental
officials,

The indusiry-government coupling meehi-
anism may be particularly appropriate at
1the local levels of government, especially i’
ce iechnology and capability can assist
ting technology-related problems and
The National

acras
in mec
in city management itself

1% Science Foundatien is funding a demonstra-

tion project joinily with NASA 10 evaluate

the effectiveness of placing senjor industrial
acrospace personnel in key positions in four
gity governments in California wiih the full”
backup resource of one acrespace company

for cach city.27

In all of the above examples, the Inter-
governmental Seience Programs has been
supporting change agents within or exier-
nal to the government structure but foster-
ing appropriate institutional ar proceduril
changes within that structure, As noted
previously, the use of change agents is one
al the major 1ypologies for technalogy
utjlization, One of the other calegorics
noted was personnel mobility. Both the
Foundation as a whele and its'Office of
Intergovernmental Science and Researeh
Lhilization has made full use of this ap-
proach, Throughout most of its histery,
NSF has utilized the capability and experi-
ence of the academic community for l-year
assignmients o lead offices and manager
programs, Two of tie program managers
al' the small Office of Intergovernmental
Science and Rescarch Uiilization are on
maobility assignments to the Foundation
from state and local governmients.

Another program manager in the Office is
on detail from a Department of Delense
Rescarch and Engineering Laboratery io

i

assist In developing a strategy Tor the use of

Sciigrir Pohiy Riassss Lo 78



O

ERIC

Aruitoxt provided by Eic:

the DOD and other Federal laboraiories
both to undertake RANN research activ-
ities and to meet state and local R&D needs,

The Utilization Program for pramoting
RANN rescarch s the second companeni
of the Office of Intergovernmenial Science
and Research Utilization, Although enly in
the process of being formulated, certain
strategics and activities bave begun to mate-
rialize. Program managers recently have
been added whose sole responsibility is 1o
facilitate the utilization of RANN research
among primary users and to help shape di
semination and diffusion programs for dis-
pensing results Lo secondary users, Recog-
nizing that the best utilization programs are
those aimed at sharply felt needs, these pro-
gram managers are responsible in part also
for defining user needs and in ensuring that
these needs are fully reflected in RANN-
supported research activities. At this paint,
itis the intent of the Foundation to limit
the Office staff and to rely heavily on out-
side contractors for monitoring RANN uti-
lization activities,

Not all the utilization functions of the Na-
tional Science Foundation are undertaken in
or by the Office of Intergovernmental Sci-
ence and Research Utilization. The Office
of Science Infarmation. Serviee, for ox-
ample, has major respon oility for foster-
ing aclivities that fall into two of the cate-
gories of exlsling mechanisms for technology
utilization: elearinghouse and communica-
tion. This Office provides leadership in the
development and improvement of seience
communication, the scope of which has
grown and broadencd over the last 25 years.
The Office of Science [nformation Service
supports also the design and development of
improved primary and specialized publica-
lions, of literature-based information sys-
tems, and of computerized systems for
guantitative and factual data — all related

1o science and technology for infermation-
transfer purposes. Moreaver, Lhis Office
chalrs, provides exccutive secretariat sup-
port o, and undertakes management re-
sponsibility for, the Committee on Scien-
tific and Technical Information (COSATI)
of the Federal Council on Science and Tech-
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nology (FCST). COSATI is a standing com-
mitlee of FCST, whose objectives are to
covrdinate scientilic and technical informa-
tion programs of Federal ageneies and 1o
foster development of national sysiems for
information transfer. Thus, it can be seen
that the National Science Foundation is in-
volved in many of its oflices and programs
in technolagy utilization.

Conelusions and Future Directions
One esiimate or the effectiveness of Federal
programs for technology utilization states:

The existing efforts by Government agen-
cies lo transfer technology to industry are
fragmented, weakly coordinated, some-
times overlapping, not well knewn or
utilized by industry, and generally at a
level of effort substantially below that pre-
lerred for reasonable effectivencss,28

An overall formal policy at the Execultive
Office lovel is lacking io guide Federal agen-
cies mercly in the dissemination of scien-
tifie and technical information. An analysis

"ol existing policies and programs would

show:

* Few agencies have specific policies
covering technology utilization or specific
offices or individuals 1o coordinate ihis
activity, '

& While most agencics have programs for
reporting the results of scientific rescarch,
oily two systematically report, evaluate,
package, and disseminaic in other ways
their technology output.

& Very few agencies have a specific policy
to urge their personnel or contractors to
search the existing literature and take other
steps to identify and use relovant existing
technology prior to undertaking new
R&D, although individual researchers
clearly are free to pursue their own choice
of research methodology,

® Many non-Federal channels, such as
trade and professional publications and
societies and government Interest groups
tend 1o be underutilized by mosl agencies.

& Some Government-generated technalogy
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of powential use in the public sector as
well as 1o industry and education currently
is unavailable because of administrative

OF seCUrily restrictions.

Dospite the shortcomings, there are some
lopelul signs. The iseue of technology uli-
lization is finally coming into Tocus in the
Federdl Government. Follow-up action on
both the President's Message and the repoit
of the Commitiee on Intergovernmental 5Sci-
ence Kelations to the Federal Council on
Seience and Technology has begun, An ad-
hoe Inter-agency Commitiee on State and
Local Technology Sharing has been gon-
vened by the Office of Science and Tech-
nalogy (O5T) of the Exccutive Office of the
President. The goal of this commitiee,

’

State of the Union Message is the National .
R&D Assessment Program. How scienee
and 1echnology contribuie 1o national goals
, including improvement in e
L|ualuy of life, job ercation, and economic
growth, will be the subject of intensive
study. Through this program, NSF will
analyze overall national R&D patterns; the
ingentive structures and decision points that
have produced existing patierns for sup-
port, performance, and utilization of R&D
Jdn industry, government, nanprofit institu-
tions, and universities; and the implications
that the choice of options will lave in shap-
ing future R&D patterns.

This report has focused primarily on the
Federal role in prometing technology uti-

headed by Dr. Billy Caldwell of OST and con-[ization. Yet unless state and local govern-

sisting of all the major R&D support agen-
cics, is
. 10 develop an effective communica-
tion and coordination sysiem within and
depariments and agencies for those
5 that relate 1o staie and local

aclivi

governments, and to evaluate current R&D,

technology assistance and transfer
grams of the departments and agencies,2?

wgw

Twao additional programs are being ini-
tiated in the National Science Foundation
during fiscal 1973 year, both of which
were highlighted in the President’s State

of the Union Message in january of 1972,
Both of these have a major beraring on, and
could benefit from, the partlclpatmn of pri-
vate industry and universities,

The firsi is ihe Experimental R&D Incen-
tives Program. Through carefully con-
trolled experiments this program will
attempt to find incentives which ean in-
crease non-Federal investments and par-
licipation in R&D and ean beiter encourage
applications which imprave economic growth
and productivity or lead 10 the solution of
societal problems, The program also will
attempl to find incentives for joint re-
search beiween universities and industry

as well as the exchange of skilled prof
sional and technical personnel.

The other outgrowth of the President’s 1972

ot
Lo

ment, private industry, and the academnic
community facus their attention on the
utilization phase of R&D, no amount of
dissemination, communication, training, or
change agents will bring about the desired
impacts of technology on domestic
problems.

ThL Prcsidmt‘s Mcssage on Scien..c and

Adwscr in cm:lpcrauan W|Lh [Im Dfﬂ:L of
Intgrgﬁvunmcntal Relations, 1o serve as a
| PL)IHI fDi dISLLISSILJI'IS dmong VJFIDUE:
Federal agencies and the representatives of
state and local governments. These dis-
cussions, the Message said, should focus on
the follewing specific subjects:

(1) Sysiematic ways for communicaling
to the appropriate Federal agencies Lhe
prioritv needs of siate and local govern-
ments, along with infermation concerning
locally generated solutions to such prob-
lems. In this way, such information can
be incorporated into the Federal research
and development planning process.

(2) Ways of assuring stalz and local
gu;\vf:rnmenls adcquam access lo the techni-

and dexe[ﬁpmem centers, such as Ih se
which are concerned with transportation, i
the environment, and the development of :
new saurces ol energy.

s 13imy Berbissin lsuic RIT1
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(3) Methods whereby the Federal Guvern-
ment can encourage the aggregation of
state and loca] markets for ecriain
products so that industries can give
Government purchasers the benefits of
innovation and econoniics of scale. 3¢

Thus, Tuture Federal pulicy on technology
transfer is being dirccted 1oward oppor-
winities lor utilization, The R&D com-
munity should recognize that in this change
af direction, the new approach increasingly
is going 1o favor these who can i<l as
“science brokers" — 16 put existing knowl-
vdge 1o work, This does not mean that
basic and applied rescarch will halt, Uti-
lization strategy requires, however, that
some of the stimuli for research came from
a lively interest in the current problems of
sacicly.

This lively interest must arise at all levels
of gavernment and industry, [t may take
the form ol personal invelvement ol scien-
lists and engincers in the communities
and states where thoey live, whether on a
salarled basis, as in the four-cities pro-
gram, of o a volunieer basis, |t may re-
quire a readiness to mobilize special task
forces wlich pool the 1esources of several
slales, communitics, or industries to atlack
ecific problem such as solid waste re-
moval or recycling.

Ne one strategy for successful 1echinology

utilization is likely tu emerge, For this
reason, innovition and lNexibility will be
reguired in the mechanisms, institutions,
and processes dealing with transfer prob-
lems, As a general rule, hawever, iech-
nology utilization will be most successiul
when the potential users of the weehnology
are part of the problem-solving process
beginning with the identification of user
needs and ending with the utilization of
the rescarch and development of output 10
satisfy these needs,

As experience is gained in piloi and multiple
techinology applications, the knowledge about
utilization i1self can be transferred, As an
initial start in developing this body of kinowl-
edge, thw Office of Inwergovernmental Sci-

¢ and Rescarch Utilization of NSF in-
lends to fund analytical studics on the

pro of innovation in the public scelor and
the preparation of detailed case siudics on
actual 1echnology transfer (o state and local

governmenls,

In the meantime, the satisfacuion of the
pressing needs of society, wheiher it be
adequate housing, clean air and water, or
better delivery of health services, will de-
pend, Lo a great degree, on the ingenuity
shown by the rescareh community in
adapting its work to the challenging process”
of technology utilization,

FOOTNOTES:

L. Data in the paragraph are from the lollowing
twe publicationy:

4. Mational Science Foundation, B

© Development in Industry, 197
309 {(Washinglon, D, C., supl. ol Da
ments, U.5, Government Printing Office,
1973}

b. Mational science Foundalion, “Federal R&D
Funding Con to Rise", Science Re-
sources Studies Highlights, NSF 72-374,

11 August 1972, B

Bk

Infofination in this paragraph is drawn mainly
from the chapter A Briefl History of American
Agriculwre” by Dr. Wayne D, Rosmussen,
Historian, Economic Rescarch Service, U, 5,
Departiment of Agriculture, appearing in: Com-

imittee on Agriculture, U, S, House of Repre-

Four BI7) Schawe Aoy Baias

Men and Milestones in American Agriculiure
{Washingion, 1, C., Commiuee Print, U, 5.
Goverpment Printing Office, 1966),

Atomic Energy Act of 1954, as amended; P.L.
53-703.
4, Mational Aeronautics and Space Act of 195%,
as aniended; P.L, 85-568,
Mation 4l Defense Education Act of 1958, as
amended; P.L, B5-864,

6, Small Business Act, as amended; P.L. 85-536,

7. U. 5. Deparument of Commerce, Serving a
Growing E

Economy and a Growing People
{Washington, D. €, U. 5. Goverament Printing
Office, 1970), p. 5.

3E
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. Mixun, Kichard M,

The President's Me to Congress, March 16,

1972, Weekly anpllanun of Presidential Docu-

ments, March 20, 1972 (Washington, D, C.,
U, 5. Government Printing Office, 1973), p. 5.

Advisory Commission on Intergovernmental
Relations, "latergovernmental Talent
Sharing = 11'A’s Mobility Program is One
Yuear Old", Informaation Bulletin, No, 775
{Washingion, D. i i

10 July 1972), p. 3

J I'cderll Luunul Iur SL, ice 3 16. Mational Scjence Act ol 1950, as amended;

leuhy {FCST), I'ubli P.L. 81-507, Section 3{a) (1}

| tor Solving Ndllu igion,
D. L . Supl, ol Dm:um(ﬁls U, 5, qunmmcﬁl
Printing Office), p. 1. 18. Mational Science Act of 1968, P.L. 90-
407.
NSF Grant GT-
1. The Federal Government seck and 0. MSF Grant GT-32163.
incorporate the views of state and 21, NSF Grant GT-45935,
leeal governments in the formula- 23, N5F Grant GT-34579,
tion of those aspecls of national 23, N5F Grant GT-32

17. Ibid., Section 3(a) (2).

10. The first three policy recommendations are

as [ollaws: 34903,

science and technology policy re- 34, N5F Grant &G 010
lated to state and logal requirements 35, MSF Grant GT-34795,
and problems. 26, N5F Grant GR 34670.
2. Federdl agencies seek to identify sci 37, N5F Cantract CA-55.
ence ind lechnology applications ol . 7 7 7 7
their resedreh dnd deveiopmeni pros 28, Beekler, 0 wid, Exccutive Assistant tu the

Dircecter, (Hiice o Science and Tech-
nology, diaft Memorandum to Members,
U. 5. 5cience and Technology Policy Task
Group 1112, FCST Ad-Hoc Commitiec on
lnu:m.umnal Transier of Tuhnulugy

8 December 1971, p. 20.

grams which could be uselul 1o staie
and locgl governmenis,

3. The Federal Government actively
underldke 1o disseminaie o staie and
local governments ihe scientific and
techinological knowledge which it de-
velops relatzd 1o the Aceds of these 29, Caldwell, Dr. Billy E., Chairman, Ad-Hoc

. levels of government.” gency Commitler on Staie and

Ibid.; p. 5. hnology Sharing, MLmnr.mdum

11, Ibid., p, 4, io Members, 15 August 1972, p,

12, Carlucei, Frank, Deputy Dircetor, Office ol 30. Nixon, Richard M., Science and Techao
Management and Budget (OMB), memo The President’s Mus.m ta Congress
randum of 23 June 1972 to Dr, Edward E, 16, 1972, Weckly Compilation of Presidental
David, Jr., Chairman, FC5T. Documents, March 20, 1972 (Washingion,

D.C., U.5. Government Printing Office,

1972), p. &

13, David, Dr, Edward E. |r,, Chairman, FCST,
memorandum of | March 1972 te The
Honorable George P, Schulw, Dircelor,
OMB.

14, U, 5, General Accounting Office,
I|=u;rr:;mn;a the Use of Delense Teclinalo

t Urgent National Neads, A Report

¢ Congress by the Comptroller General

of the United Stales, 2 March 1972

(Washington, D, C., U, 5, Government

Printing Office, 1972).
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R&D in the Third World

“Advanced countries . . . should devote g
significant share of their R&D resources and
fucilities to projects specificully related to
problems of developing countries, They
should encotirage | . . the scientific poten-
tial ol the LDC's [less developed countries]
through aid, manpower training, and sci-
enl ificleuitural excnanges. ™!

So says Protessor Mostafa H, Nagi, demog-
rupher, saciologist, researcher, and teacher
al Bowling Green (Ohio) Stale University,
Dr. Naqgi holds degrees fram Caire Univer-
sity, Bowling Green, und the University
of Connecticut. His Ibaflmig experience
includes both graduate aid undergraduate
on the problems of developing

nations,

lir this paper, Dr, Nugi documents the
desirability of fastering scientitic capabilitics
in the less developed countries und outlines
some of the obstocles they face, His con-
clusion: The gup between the R&D capa-

s of the advaniced countries and of the
s beginning to narrow, but the LDC's
still need lots of help and encouragement,

POLICIES ON SCIENCE AND TECH-
NOLOGY IN DEVELOPING COUNTRIES:
RESEARCH AND DEVELOPMENT

By Mostafa H, Nagi

Science Paliey Criteria

UNESCO defines science policy!™ as “The
Sum of legislative and executive measures
taken 1o inerease, organize, and use the
national scientific and weennalogical poten-
tal, with objuect of achieving the
country’s overall deveispment aims and en-
hancing its position in the world”,

Few developed counries, if any, have 3
clear science policy. Rather, they have
an agglomerate of many science and

Gasic Dala and (

lopment of Asia:

et Bolicy Bsckae

fowir |

lechnology policies, more or less eonordinated
at the ceniter. This is an ineviwable result of
the large number of contralling fo 11
play. In the less developed countries
(LDCs), a eoherent science poliey s
probably more feasible and almost certainly
mare necessary because of the financial con-
trol of scientific activities and o{ economic
development by government

In the now advanced countries, lack of sci-
ence policy did not delay efforts to advance
science and technology. But in light of the
emrclly of resources of all types in the
LDC's, the advance of a country's scientilic
and technological effort is likely to procecd
more efficiently and wisely if such a policy
exisls, It is, therefore, wise to louk care-
fully into the present efforts of the LDC's
in order 1o ascertain the types of strategies
they develop for promating science and
technology,

Specific recommendations for an effective
science palicy abound.'*® However, cach
nation has Lo develop its own policy according
to its national goals and unique set of prior-
itics. Whichever route may be ehosen, “the
policy-maker must make every decision in
anxious awareness that to have 3 weli-

cil of eientific Unions, Oxford Llnwcml\
Press, London, England, 1971,

3. Riley, H, E,, “Research in Technology: Where
We Stand and What Meeds o be Done”, in
Prm.['['dlﬁg; af a Lunlcﬂ:n:' of Tucunnlg;.v

anal Science

57 -5, 1966, pp. 81-04,

A, Chagas, C., "Science and Teehnology in Latin
America, in Government, Science, and Inter
national Policy, 4 compifation of papers pre-

pared for the 8ih Meeting of the Panzl on

ence and Technology, U. 5. House of Repre-

senlatives, 1967, pp. 7-21.

5, Bamnsun j, azmn:;l ngr for Scitnce

f ul the Atamn; StanLlsh v, 16, 1955,
51-154, B :
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developed wwenticth eentury policy in the
twenty-first eenwiry will be 1o have an
underdeveloped policy™.2

The United Nations' Advisory Cammittee
for the Application of Science and Tech-
nology to Development? articulated four
fundamental obstacles 1o the development
of seience and technology in the LDC's.

These are:

(1)  The weakness of scientific instiwtions
in the LDC's

(2)  The "weight” and orientation of
advanced-country science and technalogy
and ts impact on the LDC's

(3) The prablems of access by the LDC'
to world science and 1echnolegy

(4) The obstacles Lo the application of
new tcchnr;:lc;sgiu:s' arising from underde-

lngulutl ns dealing with scicnge and iech-
r i cly new to dcvclﬂpmg

organizations, (b) educational institutions,
() rescarch and development org msa—

Lions, and (d) supporting scienti
technical service groups,

The Role of R%D

R&D is concerned with the increase of
knowledge and the adare® tion or inven
tion of products or processes, "R&D is
only part of the total innovation process,
and it is nat in itself a cause of ceonomic
growth. . .. R&D is but the first stage

in the process, and the importance is now
recognized of a continuous innovative chain
linking scientific research, marketing re-
search, invention, development, design,
tDQhI’ig,, first pmdu.:lmn and marketing

Manu facturing 5—15%

inistration for

ve of Official
: r {(Ed.}, Cambridge

, London, England, 1963,

Unijted Mations Sceretary General,
Technulugy for Develapment, Unit
New York, M. Y., 1963, Val. 7.

~
‘D‘ L

Research, 5--10%
advanced developmient,
basic invention

Engineering and ] 10209
designing the product

Tgnllngn manuldclunng 40--50%
engineering (getiing ready
for manufacwire)

SLArL-Up CXpenses

Marketing 10-25%
slari-up expenses

FIGURE 1. TYPICAL DISTRIBUTION OF
COSTS IN SUCCESSFUL PRODUCT
INNOVATIONS®

Figure 1 puts R&D in its proper per
As can be seen, R&D's share in the total
expense of innovation is quite small. This
cmphasizes the imporance of developing
strengih in all links of the ehain in order
that the rescarch bear practical appiications
for ihe welfare of ihe country B

Technological Balance of Payments

Figure 2 presents erude estimates of the
technological balance of payments for coun-
tries outside of the Socialist block. {Tech-
nological balance of payments compares 4
country's payments 1o its receipts ol tech-
nical know-how, licenses, and. patents.)
These estimates reveal anather dimension of
the gap between e rich and the poor coun-
trics. The advancad eountries' technalegical
receipls were about 99 pereeit of the warld
total in 1964, while the LDC's share was
barely 1.9 percent.

The United States’ dominant position in the
world of technology in 1964 is quite clear

lis Environment anc M.m.q, ent, U
partment of Commerce, 1967, 83 pp.

Sricgwe: Fidicy Kinnsas pingr B3
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Receipts, % of world total(s) Payments, % of world total(s)

USA. 1295
USA. 57% UK. 1%
Gcrm:m;i (F.R) 7 7‘45&1
"I:iragte - - 1%

UR : 12% g{l:cr Western 7
25%

European countrics

France

Other Western

LEuropean countrics 18% C s Japan 135
Japan : 1% Other developed countries 6%
Otier developed countrics 1%

Developing cotintries 19(b) Developing countries 8%
(¢} Excluding wansactions amonyg socialist countries and between those countries and
develaping countrics, ’

{b)  Receipts of developing counifies were negligible and in any case were less than
b pereent,
FIGURE 2. TECHNOLOGICAL BALANCE OF PAYMENTS:
ESTIMATES FOR 19649

from this country's share of well over half of  tes are low 1o begin with, and since high in-
riher- vestments are necessary for full use of the

the worid receipts (37 percent).
more, s af 1964, all developed and LDC's, latest scientific rescarch,
with the exception of the United Siates and
pussibly the United Kingdom, had adverse
wechnological balances of payments. This
means that few countries, developed or not,

The LDC's are being advised 1o concentraie un
the iranster of technology from the advanced

countries in the carly stages of their develup-

ment. But the transier of wehnology, though
ry, is not an alternative to the develop-
t of local science, Furthermare, the

¢ capability,

can rely only an their inten
discoveries. “In general, It would seem that
any country, even the United Statas and the LDC's mu have some sc;
US55.R,, must buy technology from abroad" .2 o C's must have some 5"',‘:“ . .
For the LDC's, this scems to be a4 wise use of || Ny 10 choose the most suitable technology
e S I for transfer. Also, scientific capabilitics will
be needed for pation and maodification of
P

nece

resources, since their technological capabili-

9. Oldham, €.D.G., Freeman, C., and Turkean, £, 1MPoried technologies,

ey Re This is particularly so since advanced coun:
5G4 e s . P .
ex, for the U.N, 1S pl;u:c—; little enf,nphasus on z@lymg the
srence on Trade and Develapment, Second  lechnological problems of the LDC's; many
sssion, TD/28/5upp, 1, 10 November 1967, spend R&D resources searching for synthetic

Four-M7Y Seionee Policy Rviews



stbstituies for the LDC's exports. TABLE 1. RESEARCH AND DEVELOP-
MENT EXPENDITURES A5 A PERCENT-
Expenditures on R&D AGE OF GNP: LES5 DEVELOPED
COUNTRIES COMPARED WITH
SEVERAL ADVANCED COUNTRIES

Expenditures un R&D require a gestation
period until the results are commereially

- exploited through innovition, The effect of
R&D expendilures on the growth rate of Countrs Yeu Fetuontage ol LAF
the cconamy s as yet 1o be determined, Covatbishis shs o
Lt it has been found Y ihat ihe percentage [ 20F .
of GNP spent on R&D is poorly correlated ihingary L lwa
. N - N . tinicd Buigda 18967
with the growth rate of the GNP in some in- o e Yot
dusirial states, This apparent lack of correla- e it
. ) . . afnan £t
tion may be related to the faet that R&D is o i
g B A s [HER Prins
but a part of the innovative process, It may 12 s .
ilso bu related 1o the faet that a great por. e D%
L _— . = Alabg i it
tion of R&D expenditures in some Western Hulisrd o
countrics is dedicated 1o delense and spage Mot P
. hatea, Hepuliic st 1hidi
research which may or may not provide et Wi
3 - i - s oapel s pius B
spinolf that can be used for civilian T .
. .
LI PN0s, = LN Eher
purp i . Tutbes . 1=Het
s = . [T T 11 o Tranind 14
In spite of many limitations! 1, availible s Tt
statistics on the R&D activities in various el e
= . : (HEHIITCY N ity
countrics can help us 1o aseertain gencral Cashn P
et Flysem ef -t e o iy fin 13 A Lt onin il
lr;f1ds. Ihese statist : pertain only 10 R&D et O i
and could nut be considered an aceurate henva Fings
. - . PO e vgen i s B
picture of a country’s overall scientific and ¢, ot Wl

technological efforts,
yaf
i)
i

expenditures o allow for
increases, a earcful examina-

Although there is yet no aceurate micthod

for deflating R

wage and pri

tion of the mast recent statistics available e e

can be useful, i R St gl Yot v, 10 .

The Tollowing ean be sscertained from the

comparative ligures in Table 11 {(2) There is a great difference among
, o o LDC's in the percentage ol GNP spent an
(1) The highly industrialized socictics R&D. Compare, for example, Cuba which

(U,S.ff\,, U R, Jupf'm, United Kingdom, spends 1.2 percent of its GNP an R&D

and France) spend a far greater per- with Venezuela, which spends only 0.1

centage of their GNP an R&D than deo

the LDC's, The latter generally spend

less than | percent of their GNP on R&D,  (3) The Communist countries {Czecho-

. o slovakia, U.5.5.R,, Hungary, and Cuba)

10.  Blucket, PMS,, “Science and Tech- spend a relatively larger portion of their
: nolegy ', Development Digest, v. 3, 1970, GNP on R&D, in comparison with both
developed and LDC's.

percent.

pp. 73-

1. Shapely, W. H., Problems ol Definition, An examination of the average rates of
Concepl, and Interprelation of R&D Sw- 0wy i current expenditures for R&D
ased on puapers presented al a S s o
session af the American Statistical Asse- in the LDC's would provide a clearer )
fatlo National Science Founda- picture of current effarts to increase the
59:36, December 1958, science and lechnology capabilities of

ciation Meetin
Q ’ . tion Report M
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TABLE 2. AVERAGE RATES OF
GROWTH IN CURRENT EXPENDITURE
FOR RESEARCH AND DEVELOPMENT*

Asrrigy Hiie

Tingniiry Feting ul Laliwth, o

LU, 1% s
g i=dn B D]
Figbiee ) Pa 0 PHabimi
[RIS TR irth
T o 70
Bl an? nT
Hing i i AT il gen
[RTT il 3T i
JL AN 2 RIS BTN
i s Exat)
[ i TR
Pl s 2r2
P g P FESTTT
(R iiu RIS T
Find s [
1405 10 Pt
Tticind (413
[0 1 HERT]
PlA wy

Hernari T b s el i

[N B i

[EETEN [RIER 34

Ty Pl iy =0 ERESHTINITN

EERIL LB Y

these countries,

As the figures in Table 2 indicate, many af
the developing countries’ expenditures on
R&D are growing much faster than those of
the more advanced couniries. A number

of the developing counlries have surpassed
the targets set by the United Natjons'
Advisory Committee for the Application

of Science and Technology 10 Development,
which proposed "‘ihal in the regaie, the
developing countries should aim to reach
research and development expenditure lovels
of 0.5 percent of GNP by the end of the
decade (1970). Given the assumption of
an aggregate GNP growth rate of 6 pereent
per annum, this would imply an average
annual increase of just over 15 percent in
real expenditures for research and develop-
ment over the decade”, It is evident that
the countries that have reached the 6 per-
cent annual growth rate have exceeded the
15 percent figire in average annual

increase, '

Lrivse licv Bavisac

Manpower Engaged in R&D

Somie experts suggest! ! that observation o
the allocation of human resources offers 4
More accurate picture of the real growth of
R&D in refation 1o the rest of the cConumy;
that allocation, of manpower is the only
accurate indicator of the input into the
various scclors of cconomy engaged in R&D:
and that it also serves as the only gage of
the share of the R&D pie allocated 10 funda-
menial research, applied rescareh, and devel-
opment. Table 3 shows the number of per-
sonnel in research and development elassified
as scientists and engineers, or technicians.

Table 3 clearly shows the gap that exists be-
iween the advanced countries and the LDC's,
The adv:
perceniage of scientific human resources 1o
research and development than do the LDC's,
This situation reflects ihe general shoriage of
scientists, engincers, and technicians in many
developing couniries, and ihe fact that many
of the ones they do have arc employed in
leaching positions in universities and higher
institutions. The ratio of technicians to
scientists serves as a rough indicaior of ihe
level of scien training, as well as the
degree of sophisticaiion of R&D. Few of
the LDC's in this 1able have a lower ratio

of lechnicians 1o scienlists than does the
U.5.A,, which is an indication of the lower

iced counuries allocate a far greater

LDC's.

For manpower purposes, UNESCO draws
the line between scientifically advanced
nations and developing nations at five
individuals engaged in R&D per 10,000
population, Among the LDC's listed in
Table 3, only Chile reaches that level,

The average rates of increase in numbérs of
personnel engaged in R&D in selected coun-
tries during the middle and late 1960' are
presented in Table 4,

As these figures indicate, many of the de-
veloping countries are increasing their per-
sonnel engaged in R&D much faster than
the highly advanced countries, This is a
reflection of the current efforts an the
part of the LDC's 10 enlarge their cduca-
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5y

TABLE 3. PERSONNEL ENGAGED IN RESEARCH AND DEVELOPMENT'

< dfe ingluded und

Statistical Yearbook, 1970, pp, 588-597,

B 1N

Persans with univeisity degree ur equival
the caiepofy “iechin
Mot including data tor productive enlerpris
Technicians inciude “ather personnel,”

ientisly anid engifcers,

Nut including datd fui social siences,
Data reldte 1o generd poverament sécior uhly.

A

et qualilications scwally pertaiming as tewhnicians

odirme Bho b s

Scientisis and Number of
Engineers per  Technicians Technicians
10,000 per 10,000 per Scientists
Country Year Population Population and Engineers
USSR 1969 368 -
1966 252 1084 0.
slavikia 1969 249 39.7 1.6
5t, Helena & Dependents 1966 220 240 1.1
Japan 1969 19.7 7.5 0.4
Germany, Federal Rep, of 1967 10.5 10,1 1.0
Franee 1967 10.2 14,7 .4
lsracl 1970 97" - -
Mangolia 1966 -~ -
United Kingdom(b«) 1968 19.3 2.4
e 1969 16" 0.3
1967 —
1968 -
1967 -
Philippinestd®) 1965 a6t
Zambia 1969 ENO
Cyprus 1969 1.9
Singapore 1966 .3 27"
India 1968 1.2 A
Karea, Rep. of 1969 1.2 0.6
Balivia 1967 1.1 - -
Lebanon 1967 10" 06" 06"
Balirain 1967 0.6 0.2 0.2
lvary Coast 1967 0.5 0.4 09
Malaysia 1966 0.4 1.2 29
Pakistan 1966 o4t = -
Irag™) 1969 03" 00'* 0.2
Madagascar 1969 0.3+ 4 0.3 4] 09"
pendents 1966 0.3 0.2 ' 0.8
1969 03" -
Botswana 1967 0.2 0.1 0.6
Ghana 1946 0.2 0.7 33
Jordan 1966 0.2 0.0 0.2
Cameroon 1967 0.1 0.3 1.8
Congo, People's Rep, of 1966 0.1 0.3 1.8°
Rwanda 1967 0.1 0.0 0.4
Sudan 1966 0.1 0.1 7
Upper Volia 1967 0.1 0.1

Tiusr BRIT)
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TABLE 4. AVERAGE RATES OF IN.
CREASE IN NUMBERS OF PERSONNEL
ENGAGED IN RESEARCH AND
DEVELOPMENT*

Luu;ir"y Peric Average Hite, 9
Kurew, Republie ot 196560 6.2
IEN 1896385-64 218
Hortsw,ing 1765 155
Lebanon 196366 165
| rangy 1963-67 u.3

196065 uatt
Ly prus 146564 53
Jugtan 196308 4.3
LisA, 1960163 EE A
Lhad 146568 141

Untited Kingdom 140468 413

FUamied i e UNE S0 SLigisiw al Yearhunk, (170,
L led Y Beleren.e 42,

TABLE 5. PERCENTAGE DISTRIBUTION
OF RESEARCH AND DEVELOPMENT
EXPENDITURES BY TYPE DF

ACTIVITY*
Crunisy Year lomdanenial Amilisd Deselopimens
[ERENE feitts hIE Hun
[P (R [ETN Bla ditn
fa Pid N iy
Lted hngdoae [T i Jied Him
Laris g gl R ara
i
(] (R
Safizas i (BT 3"
it HI®| A5 i
LRy
s (48 s %7
Ftick LIYET
C e i 122 [
g Hu tiy Aug
N s i 7ra
Tl Tt T ni siun

Fhemn BN SO St s Yesties 1 rp s s
cepat

12 l{n§scm M. 5., "Soviet and American Pal-

¢ and Technology': 5iudies
n, New Series, Vol. 11,

Niu: 3,

13. ?.:Ii;shu l:,, Suvzncg Palicy in l'u US5.R,.,

lewir BT scionee RBilicy Bevians

‘expenditures 1o fundamental rese

tions, It also re-

tianal and training i
Mlects the growing velume of students from
LDC's receiving their scientilic training in
the scientilic institutions ol advanced
societies,

Fundamunmi Rgi[affh. Applied Research,

Comparative tigures on the percentage dis-
tribution of research and development
expenditures by type of activity in sov-
eral countries are presented in Table 5.

As these figures indicate, the LDC's devoted
a large share of their expenditures 1o applied
research. However, some (Madagascar,
Lebanon, Philippines) devoted a sizable pro-
portion of their research and development
arch,

Infermation about the 1970 distributions of
manpower among government, industry,
and academia is presented in Table 6.

These data indicate that, for most of the
developing countries listed, the government
employs the bulk of the manpower engaged
in R&D. This may be aitributed 10 the
small scale of productive enlerprise, This
may be due also to the fact that in many of
these countries, higher education is con-
sidered a part of government; alsa, research
is, al best, only a part-time occupation in
higher education in most of the LDC's,

Summary

Science and technology pelicies are new o
most developing nations, However, the
LDC's have an advantage in that they are in
a position 1o develop coherent scienee pol-
icies. With limited resources and a social-
economic structure tending Lo inhibil the
casy adaptation of innovations, science and
technology policies have even greater impor-
tance in the LDC's,

In the development of sciemtific and tech-
nological potential, the main determining

; other than investment is likely to be
thc lack of qualified personnel. Although
considerable problems of definitions are in.
valved, expenditures on R&D a5 a perceniage
of GNP are ofien used for international
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TABLE 6. PERCENTAGE OF SCIENTISTS, ENGINEERS, AND TECHNICIANS
ENGAGED IN RESEARCH AND DEVELOPMENT BY SECTOR OF

PERFORMANCE”
.Sector of Performance
) Productive ~ Higher “General
Country Year Enterprise Education Government
Czechoslovakialtb) 1967 86.0 3.8 10.2
Us.A Ll ’ 1968 69.0 19.0 12.0
France(d) , 1967 61.6 233 15.1
Germany, Fed, Rep, oft?) 1967 66.1 15.5 18.4
Japan{¢) 1965 53.0 34.6 124
Cyprus!®) 1967 30.0 - 70.0
Philippines!®) 1964 18.0 12.7 69.3
Sudan 1965/G6 22.6 16.8 60,6
fvery Coast 1966 399 60.1
Rwanda 1967 . 19.0 51.0
Bolswana 1966 - 100.0
Congo (Brazzaville) - 1966 — - 1000
Ghana 1966 - - 1000
St. Helena & Deps, 1966 = - 100.0
Somalia 1965 - — 100.0
Upper Volia - 1967 - - 100.0
Bahrain 1967 - - 100.0
Bhutan 1967 — - 100.0

*Source: UN
(a) In tull
()
(€)

edjuivalent,

te all ficlds of swience
(¢) Not including daia lor socisl scienees,

ns of scientilic cffortis. Many of
the LDOC's includued in this study are increas-
ing their expenditures on R&D very rapidly,
This indicates concentrated efforts on their
part to reach and perhaps 1o exceed the tar-
gels sel by UNESCO for the seventies.

Gross expendilure on R&D is of course nol
the only eriterion of 4 nation's technological
progress. The lields in which the R&D is
carried out and relevance 1o ecconomic
growth, are also important, Distribution of
R&D expenditures among fundamental re-
scarch, applied rescarch, and engineering
developmeht are ather criteria,

This study points out that many of the

EN )

CO Statistical Yearbook, 1970, pp. 474-475.

ch and development centers,
e technology and human sciences,

" LDC's put more resources inio rescarch

than inte development. In ihis respect,
they seem 16 be Tollowing the Soviel pat-
lern rather than the Western pattern, ospe-
cially that of the United States, This ma
be due to the fact that in many of the
LDC's, science in the narrow sense is rela-
tively much more advanced than teehnology
or engineering. In many of these coun-
tries, seicnce growih cenlers are alse more
likely located in the Universities, where
mueh emphasis is placed on fundamental
rescarch, :

The relatively large proportion of expendi-
tures on fundamental research in many of
the LDC’s may appear unnecessary, since
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the results from fundamental research else-
where may be universally available, Fow-
ever, fundamental res is not always
withouit cconomic motivation just because
the financial rewirms may be uncertain or in
the far distant future, 1T properly orienied,
fundameiital research can be refated 1o re-
search lines relevint o developments in
technology,

ILis quite evident that many LIC's suffer
from critieal shartages of scientists and
engineers as well as teehnicians, None of
the developing couniries included in this
study reachied 1he fevel that distingt
between the seieni Ily advanced and the
less advanced ceuntries, with ihe exception
of Chile, However, examination of the
average rate of increase in personnel ci-
gaged in R&D reveals that some developing
countrics are inereasing their stocks of

ishes

- seientisls and engineers rapidly. The aver-

age rate of increase in some LDCs is six
timues as large as that in the Uniled Siates,
In some developing countries, education is
o some extentl in competition with R&D
for ihe available human and financial
resources.

Conclusions

Many LDC's have developed a national sci-
cnce palicy which js reflecied in their
present efforts to accelerate their R&D sctiv-
ities, 1 is reasonable 1o assume thay those
countrics that are currently engaged in
cxpanding R&D efforis have already made
some headway in increasing their scientific

R
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manpower. In the past two decades, many
of the developing countries sent 2 consider-
able flow of students o the universities of
the advanced countries, In addiiion, they
proceeded 1o build their higher cducational
syslems quite mipidly.

While many of the LDC's still lag behind the
adva I countries in their present R&D
capabilities, they are maximizing their effors
1o close the gap. It is premature to atiempt
io forecast the future; nonetheless, if the
present trends cantinue, the gap between de-
veloped countries and LDC'S which has
widened since World War 11 may now be
marrowing, :

How fast the LDC's will be able 1o catch up
depends largely un the attiwdes and assis-
lance of the advanced countries, These
cutintries should devate a significant share
of thelr R&D resources and facilities 1o
projects specifically related 1o the problems
of developing countirivs. They should en-
courage rather than disceurage the scien-
tific potential in the LDC', through aid,
manpower training, and scientilic/culiural
exchanges,

A final conclusion recognizes the painful
process of culwiral adaptation of scienee and
technalogy in developing countrics; how-
ever, there Is nothing e suggest thai the
existing cultural barricis cannot be over-
come. The LDC's seem 1o be willing to go
through ihis painful process, as is evident

in their efforts 10 build up their R&D

capab 5
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Current Literature

AFRICA

“Vast Potential in Resources”, Seience Policy, v. 1, no, 5, September/Qctober 1972, p.
2.7. .

Summarizes remarks of United Nation's officials at a meeting ol the Committee on
Nawral Resources held in Nairobi; according to these officials: (1) Africa has a
tremendous resources polential, with mineral resources discovered in Africa being
estimated a1 US $25 billion; (2) cnergy supplies are such that Africa might think
some day of exporting eclectricily; (3) petroleum is the most spectacular item in
energy development on the Continent, with 7 countrics cach producing more than
5 million 1wons annually; (4) the prospects for minerals exploitation are greater
than ever belare; (5) a major need, however, is 1o bring adequate water supplies 1o

rural and urban populations.

AGRICULTURAL SCIENCES

Wilkes, H. G., and Wilkes, 5., “The Green Revolution”, Environment, v. 14, no. 8,

October 1972, pp. 32-33, 35- 36 358-39,
Discusses the reasons for lhr: recommendations of the U.N. Conference on the
Human Environment concerning measures o preserve the rich inheritance of food
crops now being displaced by new, high-yield crops (ithe Green Revolution);
stresses that once the native-cultivaled strains are dropped in favor ol the inwo-
duced sced, the native varjeties can become extinet in a single year, and iL s
within these “primitive” sysiemns that the genetic wealth for future breeding lies;
sugpests two modes of preservation: on-site preservation, and the establishment of
gene banks of collected material,

ASlA

“Technology Transfer in Asia’, /ndustrio] Research, v. 14, no, 12, November 1972,

p 42
Discusses 2 plans suggesied by United Nations agencics directed toward helping
underdeveloped Asia strengithen R&D ability and reduce the technology gap with
more advanced nations: (1) establishment of an Asian Center for Technology
Transfer & Investment by 9 Asjan countries (Ceylon, Taiwan, India, fran, South .
Korea, Thailand, the Philippines, Pakistan, and Malaysia), which would serve as a
clearinghouse mr collection and dlalrlbullun of “the Lnut 1echinglogical develop:
ments and break-throughs”, and (2) aduption of an “Asian Aumn Plan*'

' which
seis 3 targets for 1980 to speed the Asian R&D cfforis, calling (a) for expendi-
tures by Asia of 1% of the GNP on R&D, (b) for duvelnp

| countries lo st aside
0.05% of their GNP 1o supply developing nations with scientilic experis, icch-
nology, and equipment, and {(c) for developed nations to carmark 3% of their
nonmilitary research to help solve urgent problems of developing counuries.

Aswa-Ampywang, 5. (Comp.), AIT Publications and Student Theses, A Preliminary

Edition, Asian Institute of Teehnology, February 1972, 76 pp. (Availabic from AIT

lelmy, P.O. Box 2754, Bangkok, Thailand.)
Comprises a compuierized listing of AlT publications grouped according 1o lype
(Le., reprints, research reports, technical notes, pr.iccedings, elc.), as -vell as a
listing of theses and dissertations; this list was compiled in response 1o the
recagnized need, pgrlmularly in developing countries, for instiwgtions to make
known their Jcsc:\u:h results in order 1o efteet LLuhnuInH transter within countries
as well as with other countries; detailed information is given on availability of the

Yoo M1




various types of publications.

ATMOSPHERIC SCIENCES

2987. "Committee Weighs Research into Climatic Effects of Technology at High Altiwude™,
News Report (NAS, NRC, NAE), v. 22, no. 8, October 1972, p, 2.
Delineates the objective of a study by a National Research Council commiiice: 1o
recomimend research priorities for effects of technology in the stratosphere, for an
Cxlensive assessment program being underiaken by ihe U.5. Department of Trans.
portation; outlines the issues 1o be siudied, among which are: guestions of
almospheric dynamics, physics, and chemisiry; the nature of prospective emissions
into the stratosphere: and bio ogical effects, on earth, of s ratospheric activities;
included in the arcas to be examined is the need for studies of the effects of

aircrafl nitrogen-oxides emissions on Lhe earth's ozene layer.

2988, “Controlling the Conirollers”, Nature, v. 239, no. 5372, 13 October 1972, p. 364,
Presents the recommendations of the Natjonal Advisory Committee on Oceans and
Almosphere concerning weather modification: namely (1) that the U.S, expand it
R&D program on weather modification and control; (2) that the US. end ali
military uses of weather modification, and conduct research, as far as possible, on
an irternational basis; (3) that a |ead agency be established 1o coordinate and
regulate federally supporied programs on weather modification. and that legislation
be devised to define the righis and responsibilities of citizens, the slales, and the
Federal Government in this area; describes the siate of the art of weather-
modification technology, and defines the type of research needed, for example,
basic research on cloud physics and R&D of the lechnology 1o mitigate hurricanes.

2989, “Weather Modification Reporting Rules Effective November 1", U5, Departrient of
Commierce News, Washingion, D.C. 20230, NOAA 72-145, 9 November 1972, 2 pp.

Announces thal the rules for reporling wealher modification activities to the
Commerce Department's National Oceanic and Atmospheric Administration have
gone into effect, implementing P.L. 92.205 which requires all non-Federal weather
modification activities in the US. and its territories 1o be reported 10 the
Secretary of Crmmerce; records will be madc public by NOAA 1o help avoid
duplication of effort and territorial overlapping of aperations,

2990. “ITOS-D Spacecraft Scheduled for Launch October 9", U.S, Depariment of Commerce
News, Release NOAA 72.135, 8 October 1972, 6 pp.
Describes the Mational Oecanic and Atmospheric Administration’s new environ-
mental satellite, 1TOS-D, wh is designed to provide information en atmospheric
and sea surface lemperatures and on global weather systems, in order (o improve
weather forecasting services.

AUSTRALIA

2991. "Policy for Australia”, Nuture, v. 240, no. 5386, 10 November 1972, p. 63.
Notes the increasing amount of criticism being directed toward the Commonwealth
Scientific and Industrial Rescarch Organizalion (CSIRO}, the chiel channel for
public expendiiure on R&D in Australia: cites industrialists’ major complaints, viz.,
that CSIRO is oo detached from practical and =smmercial considerations; siresses
the important part science policy questions w.i play in Australia’s December
clections, with the present Liberal government having already established 1he
Advisory Commitiee, and the Labor party pledging if elected, Lo set up a Ministry
for Science and Technology., -

2992, Diamante, M. R, “A Résumé on Australia’s CSIRO", Philippine Science Review, v. 13,

no. 1, January-February 1972, pp. 50-58.

Describes the organizational structure of the Commonwealth Scientific and
Industrial Research Organization (Australia’s premier national research bedy), the
nature of its scientific research, the dissemination of its research results, services,
and publications, and its financing; recommends, amorg other .things, that an
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2994,

2996,

i

al ufﬁt;:s, Iabemmrlcs and slations
ppines to d, ,sggn;h related to the vconomic needs of the

th n;\ughgul lhg- Phil
community.

AUSTRIA

“Austria: Federal Report on Research for 1972") Science Policy, v. 1, no. 6,
November/December 1972, pp. 1.7-1.8.
Presents highlights of the report, which reveals: (1) the total 1972 R&D expendi-
ure by Government and industry (~5.3,400 m, i.e., up 20.7% from 1971); the
distribution of Federal expenditure on R&D {with the Federal Minisiry of Science
and Research receiving the major share, 79.5%); and (3} the allocation of Federal
funds for rescarch and research promation (63.5% for rescarch work in higher
education centres and related establishments); outlines the objectives of Austrian
R&D policy: for example, to increase R&D expenditure 1o bring it up to same
level as that of comparable, industrial countries; 1o explore the possibilities of
fditional new methods of R&D financing; and 1o establish priarities for n,sq,an:h
to strengthen its infrastructure, and to modernize its management; deseribe lhc
functions of the Austrian GDvcrnmcnls “Overall Research Concept”, a mcdium-
and lenger-term master plan for promoting and financing research,

"Austria: More Money Wanted for Industrial Research”, Science Folicy, v. 1, no. 5,

September/October 1972, p. 1.4,
Reports the aciivities of the Induswrial Research Promotion Fund, which has asked
the Austrian Government for $40 million for next year; the Fund s Report for
1972 reveals that: total expenditure on industrial R&D in Austria rose from $1.3
million in 1969 10 $1.7 million in. 1971, increasing its share in the GNP from 0.41
"ta 0.43%; 253 projects were carried sut in 1971, with chemical research being
given top priority (24.5%), followed by engineering and iron and steel construction
(=19%); $5.6 million was spent on enviranmental protection (5.3% of all rescarch
premotion funds); notes the rend ioward increasingly complex and thus more
expensive projects, which precludes a firm's bearing alone the risk involved in
R&D; identifies industrial R&D prmnllLs the 1op three being (1) machinery, plant
and apparatus, (2) electrical engincering, and (3) chemistry.

BIOLOGICAL SCIENCES

Biologicul, Medical, und Environmental Research Program, Division of Biology and
Medicine, LJS Atumlc Wwrgy Commission Report, WASH-1211, 1972, 29 pp. (Avail-
iy and Medicine, USAEC, Wgslnnblu:m n.ec. '7(3545)

Quitlines research programs for life seientists in the Biology and Medicine Division’s
0 | program, which ranges in scope from the interaction ol radiation with
molecules of biological interest, to the movement of radioactivity in ceological,
meleorological, -and m::eanagraphic sysiems, as well as the radiation biology of
space exploration; the program involves expenditures of about $90 nillion per
year, with the largest porlion of the program being conducled in the AEC
li,Dmmricsj ;md lbaul ED% gulng to support Indl\'ldu.;l studies in university

“Buundﬂgg!u Cyulclsm Hiis lp;Lfrnaliﬂnal Bio Fr’ugram ,St:ff:ncr:? & Govermment Report,
v. 2, no. 13 15 L)Ece'mbcr 1972 pp 13

th use Qf L\rbu, mulltdl:clplnmny lLde o JIMI)‘{L all n:!m;mncnls Dl i 5|3u:|h<.
environment and the Interactions that vecur between llu_m. IBP managers contend
that the program can alrcady be judged a suceess, and J. F. Reed, chairman of th
U.5. National Committee Tor 1BP, describes it as “a very sm:mb beginning of .

new approach to science'; critics of ihe program charge that the 1BP is suvmg, s
a haven for second-rank scmnllsls and that the aewual work being dane is, in some
cases, inediogre; somc of the IBP; leading proponents acknowledge that these
allegations are essentially «correel, bul contend that such deficicngies do not
invalidate 1he entire program,
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2997,

2999,

BUDGET FOR R&D

"R&D Funds Are Bottoming Out”, Chemical & Engincering News, v. 50, na, 40, 2
Octaber 1972, pp. 19-20,

“Co
15

972

Analyzes trends in US. Government financing of R&D, presenting statisiics which

reveal that lotal R&D funding in wrms of constant dollare is today 9% less than i

was al its peak in 1968; points out that while industry’s R&D support has been

more firm, it has not been strong ensugh 1o compensate for the falloff in Federal

funds, '

ngress Increases NSF Funds for 1973, Physics Today, v. 25, no. 10, October
3.

Announces Lhe appropriation by Congress of 5616 million plus $7 million in
foreign currency for the National Science Fourdaion foi FY 1973, which,
logether with the funds for education and instiwgtional support now [reed from
impoundment, bring the total funding 1o $657.2 approximately $10.2 million
more than the amount reguested by the Administration; appropriations for
individual programs, such as the Science Education Improvemneni Program, were
also more than requesied. ;

BULGARIA

Brankov, G. (Ed.), Bulgarian Academy of Sciences Reference Book, 1969, Printing
House of the Bulgarian Academy of Sciences, Geo Milev, 36th Street, Sofia, Bulgaria,

196

9, 102 pp. (1,20 leva). .
Briefly reviews the histery and funciiens of the Academy, which was 100 years
old in 1969; naines the officers and members of the Presidium, and gives names,
ages, fields, and addresses of the 45 academicians and 57 corre ponding members,
grauped according 1o department (Physics and Mathematies, Technical Sciences,
Chemical Sciences, Geology and Geography, Biological Sciences, Medical Sciences,
Philosophy, Economics and Law, History and Pedagogics, and Linguistics, Litera-
lire and Fine Aris); includes information aboui the depariments, instilules, sec-
tions, laboratories, auxiliary bodies, and international organizational affiliations;
presents an index of Academy publications and their staffs, as well as an alphabeti-
cal index of names, : )

CANADA

3000. “'Robeit |, Uffen: How Science Policy is Made in Canada”, Scierice Forum, v, 5, no. 6,

3001,

Dec

“S¢
Sep

ember 1972, pp, 3-8, .

Cites a major recommendation of Canada’s Senate Special Commitiee an Science
Policy which culls for all gevernment depart s or agencies which can have a
significant but indirect ‘impact on the industrial innovative pracess while serving
their’ main missions o acquire the services of science policy adviseis, to delincate
such impacis when administrative decisions are taken and new policies are formu-
lated; notes the great interest displayed by members of the scieniific community
in serving in that capacity, describes the myriad problems a science adviser laces,
and autlines the [engthy sequence of events that must precede the implementation
of & new policy or program; includes statistics on federal expenditures on scientific
dclivities, and comiments on ihe latest wrends,

ience and Technology Organization In Canada”, Scjence Policy, v. 1, ne. 5,
tember/October 1972, p. 2.7,

Presenis highlights of a repori (Organization of Federal Sclence and Technology in
Conada: Science Abroad) by D, F, Daowning, Scientific Ceunsellor, British High
Commission, Otlawa; a prierity 1ask is 10 develop 4 global science and technology
policy; the order-in-council setting up the Ministry of Seience and Techndlogy calls
for.Minister of State to assist departments and ‘agencies ol the Canadian Govern.
ment in the formulation and development of advice with regard to: (1) the
oplimum investment in, and application of, science and technolagy in pursuit of
national objectives; (2) the organization of the scientific establishmeni in the
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public service of Canada; (3) the allecation of flﬁ:uu:ml personnegl, and other

Fesources o Canadian sziemifm en ors; and (4) the exteni and nature of

Canada's participation in international scieniific activities and the coordination of

related domesi

3002. “Canadian Science Ministry Passes First Birthday”, R&D Management Digest, v. 2, no.

6, December 1972, p. 8.

Reports on lh: activities gf th Ministry of State for Science and Technology,

' whose principal function is "io advise the government on all matters relating o
science and technology, and in particular on the best means of harnessing activities

in these arcas o the achievement of naiional goals™; the Ministry also “c nates

€o
scientific and technological programs with other fcd(.ral programs and policiss and
sceks 1o promole cooperalion with prcwm:ml governments, publie and private
agencies, and other couniries in the Tield of science and technology™; under way
are  in-depth studies of methods for compiling statistical infermation about
C ian research programs, supply and demand for highly qualified manpower in

Canada, and extiension of science and technology information systems,

3003, Garruthers, J., "Controversy in the MOSST: What Should Its Image Be?”, Science
Forum, v. 5, no. 6, December 1972, pp. 16-17.
Considers ihe discussion Laking place within Canada’s Minisiry of State lor Science
and Technology concerning the infermation role it should play; deseribes th
approach favored by some within the minisiry, i.c., diseussion of policy a
" lives before they are sent o the Cabinet for censideration, and the hearing
complaints and  suggestions from other agencics (unwusilies indusiry, and
scientific community, and the public in gcncrgl) before and not just afier decisions
“have been made; observes that this approach “seems to be the only proper way o
transform the ad hoc decisions by government. .. into the studied, integraied
policies and decisions thal are urgently necded tgday in s0 many arcas of s...nee
and technology'.

3004, “Canada Emphasizes Contracting-Out", RAD Munagement L)/gul v. 2, no, 4, October
1972, p. 11,

Rgpurh that under a new policy of the Canadian Government, a progressively
farger pordon of government-funded R&D is 10 be done by industry, to help
ensure that R&D results are translated more effectively into additional Canadian
industrial capability; at the present time, slightly more than one-hall of federally
funded R&D is done in-house, and slightly less than one-quarter in industry; the
Canadian Minisier of Siate for Science and Technology believes that industry can
strengthen  the Canadian economy and create jobs through innovative R&D
directed at the markei place.

3005. Punchard, ].C.R,, “Industry’s Second Thoughts on the Contracting: Dut Policy",
Science Forum, v. 5, vo, 6, December 1972, pp. 2223,

Diseusses the difficulties of wransferring R&D frem government in-house labora-
tories w industry, a move earlier urged by industry and recommended by the
Senaie Special Commitiee on Science Policy; e.g., (1) the difficulty of applying
the eriteria for rescarch in government ldbﬂrdl(}llLS o industrial R&D; and (2) the
lack of a stated level of Tunding to support R&D by industry; urges greater effort
by the government in pursuing this new R&D poliey, as a means of casing
Canada's cconomice, unemployment, educational, and ownership problems,

3006, Litvak, 1. A, and Maule, C. ]., “Science Policy, lnnovation, and the Small Firm”,
Seience Forum, v. 5, no. 6, Deeember 1972, pp. 9-11.

Briefly deseribes the findings of a 1971-72 survey of 39 technical entreprensurs in
small firms in the Canadian secondary manufacturing sectlor, conducied wiih the
aim of suggesting directions for future government policies; examings the recom-
mendations al the Senate Special Committee on Science Poliey in the light of
these findings, particularly the recommendations in areas which relaie fairly
direetly to the smﬂll firm stely: eg., (1) the establishment of a special commitiee
on the future; (2) increasing lndusuml R&D; (3} cooperation between government
and the .Jcndemn: and industrial sectors to mnudu their eomplementary roles in
the national science, technology, and innovation effort; and (4) assistance with
o R&D activities in Emmdmn industry.
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3007. Gibbons, M, “A New Study Tells Why Canadian Industry Lacks Inpovative Drive™, ;
Scfence Forum, v. §, no. 6, December 1972, pp. 26-29. . -
Reviews a report by P. L. Bourgaull, former member of the Seience Council of .
Canada, cntitled *lnnovation and the Structure of Canadian Industry”’; outlines
the objectives of the siudy, and summarizes (under the headings of investment,
markel, government and industrial import policy, and iechnology transfer) the
principal disincentives 10 innevation in Canadian industry, as ideniificd by the
sludy; among the factors affecting technological innovation in Canada are ihe lack
of the end-product capability necded 1o provide access 1o betier and larger
(domestic and foreign) markeis, the presence ol foreign {particularly
American) capital, wechnology, and management.
3008, "US First for Canada”, Nuture, v. 240, no. 5375, 3 November 1972, p. 7. . : .
Discusses plans for launching Canada’s Anik satellite (built in the US. by Hughes : -
Aircraft) Trom Cape Kennedy on a U5, Delia rocket, 1o be used solely lor .

domucstic telephone and ielevision communications — the first such saiellite to be
used in the world; paints eul tha, ironically, a comparable U.S. satelliie won't be
launched until ‘at least 1974; d-seribes the ground stations in Canada that will
receive and iransmit Anik’s signals, and points out that a sccond satelijie will be
launched in about 6 menths.

CHINA

3009. Tsu, R, “High Technology in China", Scientific American, v. 227, no. 6, December
1972, pp. 13-17. .

Reports from o personal visit (o China that there is high lechnology  there,

including spec ly the comptiers, eontrol sysiems, and instrumeniation that ;

make a modern industrial society funetion; reviews the scope of Chinese rescarch ;

: in solid siale clectronics, compuler systems, and semiconductor 1echnology; con-

cludes that ““given China's present needs and its form of sociely, the country’s

: industrial development may well be eorrectly 'balanced’ ”, natwithstanding its low
: per capita income and paucity of consumer goods, i
3010, Lubkin, G, B., "Physics in China”, Physics Today, v. 25, i10. 12, Decentber 1972, Bp- !
; "23-28. ‘ :
: , Reporis U.S. visitors' impressions that Chinese physicisis are eoncentrating much !

mare heavily on applied than on basic research, and - that there is a society-wide
atlempt 1o make the highereducation system more democraiic; deseribes the

activiti nnel, and [acilities ai a dozen of Chin’s advanced physics instituies
and universities; summarizes observalions of aetivities in astronomy, [uid
mechanics, nuclear physics, and high-cnergy physics. ‘
H
3011, Covault, C, “China to Launch Satcom ‘in Near Future’", Aviation Week & Space :
Technolegy, v, 97, ne. 22, 27 November 1972, p. 14,
Reporis an announcement by Dr, Tsien Wei-ch'ang, a member of a delegation froim :

China visiting the U.5. as guests of the National Academy of Sciences; thal China
will launch a communivations satellite in the near fulure; discusses the brief
history of China's space research and future plans, and describer  he activities of
the delegation in the WS,
3012, "More Cracks in the fee”, Nature, v. 240, no. 5375, 3 November 1972, p. 6.
Reports plans for a group of scientisis from the Peoples’ Republic of China o visii
the U5, at the end of Navember on the heels of a visit by a party of Chinese
: medical doctors; discusses the role of the Federation of American Scientists in
: ltying the spadework for this visit then turning over the host duijes lo the
National Academy of Sciences.

COMMUNICATIONS
3013, Kiass, P. )., “"Peritagon Expands Satcom Goals”, Avigtion Week & Space Technology, v.
97, no. 24, 1 December 1972, pp. 64-65, 67,
Describes the increasing role that communications satellites will play in achieving
the Pentagon's recently stated telecommunications objectives of maximizing -
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reliability, survivability, security, and cost-cffectiveness for both strategic and
tactical missions; discusses the Dcf«:n;e Dcp1r1n s v?cw: ;md pl:m; fnr milimry
salcom systenis, .md lh; C

UN Debates Curbs”, Science News, v. 102, no. 22 25 Navember

")
=
In

“TV by Batellite:

1972, pp. 341-342.
Dl\ﬂ;u;sus U.N, debates. ie curb the use of direct television brmdmsla from
satellites owing to concerns of many couniries {especially if the satcllite isin't their
own} over such aspects as the possibility of interference with their sovereign
affairs, the undermining of their national identity, and retardation .of their cultural
development; discu U5, op 1 1o such curbs, which stems from beliel in
ihe free exchange of infarmation and ideas.

“International Unit Hopes te Agree Within Year on Maritime Satellite”, ,ti viatian Week
& Spuce Technology, v, 97, no. 22, 27 November 1972, p. 16,

Points out that the Inlcrj_.,gvmlmgnml Maritime Lonsulmuvc Organization (IMCQ)

hopes 1o reach agreement on the plans and organizational arrangements for an
nal maritime satellite syslem for na’vigalit;m and position-fixing within the
l , despite U5, reservations that IMCO is moving- too rapidly; describes a
Soviel '3mpasdl before a recent 15-nation IMCO panel Lo set up the sysiem called
1, which the panel hopes o get approved during 1973 and created in
I974, agenda for next IMCO meeting includes discussions of plans for the first
phase, gathering staiisties and forecasting trafTic, possible service sharing belween
.immnaulif;al and maritime users, and the 1974 mec—ling.

L]
=
T

COMPUTERS

T
=
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Problems and Prospects of Fundamenial Research in Multidisciplinary Fields — Comn-
puter Science, Organisation for Economic Co-operation and Development, Science
Policy StudlLs 1972, 51 pp. (Available from OECD Publications Cenier, Suite 1207,
1750 Pennsylvania Avc., N.W., Washingten, D.C. 20006. Price $1.75.) '
‘ Reporis on an OECD survey having the aim of providing guidance 1o national
science admi
siimulate oriented fundamenial researzh, partieularly in new multidisciplinary areas
where the advancement of basic knowledge may be expecied to help in solving
major nallundl ar ngunmcnml pr qblv'ms mvcrs the scope and uu)ds lhc slam D|
the art,
mcummundaugn mnu,rnms Edur:man of spccmllsts who will wurk in lhls fluld
the organization of the rt:sc::lrch, and the allacation of funds; cmphasizes the r’de
for large-scale government support of basic research in the computer sciences field,
and urges a mullinational program with adeguaie funds, particularly for cducation
of specialists,

3017. “Support fur Europe's Computer Science Fleld", inside R&D, v. 1, na. 28, 11 October
1972, p. 3.

Presents fmdm;; of the Drganlsulmn for Economic Co-operation and Development
concerning compuler scieice in Europe; according to an OECD report, the status
al the compuier science field is not good, and OECD sces large-scale government
support of such ‘R&D as the only answer; the OECD repori emphasizes the
importance of this field Tor politieal, social, and industrial welfare, but finds that
lack of R&D effort is hampering implementaiion, and plans are being drawn up by
OECD 10 educate more compuier scientists; pul them o work on R&D,; and direet
government funds into this field.

3018. "Purge Sweeps Czech Science'’, New Scientist, v. 56, no, B14, 5 October 1972, p. 40,
Describes efforts of ihe Czechoslovak government 1o control its own Academy of
Sciences by taking away the Academy’s right to elect its own members and by
dismissing Jlrcady eieclcd membus puims out llmt some uf lim Luler Imvc been

O
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hoping that, by tighier control of the party apparatus and the administration of
the universities and academic network, it will still be able o use its noncontori-
ing scientisis and technologists.

ELOPING COUNTRIES

DEV
3019. “U.N.: Application of Scicnee and Technal

no. 5, September/October 1972, p. 3.7. .
Describes the matiers dealt with by ihe U.N, Advi,ory Commiitee during its 16th
sesslon in New York City, April 5-13, 1972; the Commiluee recommended adop-
tion by the Economic and Social Council of the World Plan of Actien for the
Application of Scienice and Technology to Development |SFR 5(2):2190] ; ameng
the conclusions is that more research is needed on industrial lechnology based on
raw malterials produced by agriculure, on “posi-harvest” technelogy, and on other
appropriate indusirial technology; outlines the Commitice's work program plans
for the next 3 years, which include: furthering the implementation of the World
Plan of Action and devoting increasing attention io the question ol appropriate
technofogy, including transfer of technology from developed to developing
countries,

tion of Science and Technology to Development”, Science Policy, v, 1,

3020. “Technology for Developing Nations™, R&D Management Digest, v, 2, no. 5, November
1972, p. 7. :

Reports on a survey made by R. Poats, an Agene
official, while on rescarch leave at the Brookings Insiitule; Poais asscsses the
opporiunities and [imitations surrounding technological attacks on key problems in
the major sectors of agriculture, industry, health, nutrition, population, and educa-
tion, and suggesis research prioritics and methods in the light of successful
examples in both bilateral and multinational development programs; he also recom-
mends more “joinl rescarch, experimental projects and traii programs”’, and
emphasizes the role of universities and nonprofit instituies as agents for providing
iechnologieal aid.

y of Iniernational Development

3021. Farvar, M. T, and Milten, |. P. (Eds.), The Careless - Technology: Ecology and
Intérnational Development, Record of the Conference on the Ecological Aspects of -
International Development convened by the Conservation Foundation and the Centre
for the Biology of Natural Systems, Washington University, December 1968, Airlic

Hnu(se, War;entan, Virginia, The Natural History, Garden City, New York, 1972, 1030
pp. ($25.00 3
Consists of fifiy papers, the great majority being specific case studies, presented at

a December 1968 conference on the ecological cffecis of development projects in E
underdeveloped countries, grouped under such headings as irrigation, health and i
-nutrition, consequences of drives for increased productivity, and environmental
degradation by other praclices; includes verbatim discussions; papers gencrally !

reflect the unfortunate lack of coordination of development activitles within 4
comprehensive ecologic framework. i

3022, Specialized Conference on The Application of Science and Technology to Latin
Ameriean  Development, Brasilia, Brazil, 12-19 May 1972, Final Report, General

Secretariat, Organization of American States, 1972, 178 pp. (Avallable from Orgariiza-
tion of American States, 17th and Constiwtion Ave., N.W., Washington, D,C, 20006,

Price: 50 cents,) .
Reports on the Conference convened in response 1o a political decision to give
impetus to a dynamic process intended 1o mobilize Latin America for the 1

systemaiic application of science and technology to accelerate the region's develop-
ment; broad lopics covered include: (1) the creation and development of tech- k;
nology (including such sublopics as education and training of human resources in
the arca of seicnce and technology and incentives (o scicntific and technalogical
research and innovatien); (2) technological innovation and transfer of technology;

(3) cooperation for scientific and technological development; and (4) specific
proposals for cooperation in science and lechnology among twoe of more Latin-
) American countries.
Q :__1
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3023. “The Presidents’ Prugram for the Educational, Scientific, and Technological Develop-
ment of Latin America 1968-1971", Américas, v. 24, no. 4, April 1972, pp. 5.1-5.48,
Presents the historical h:u;kg,ruund of the inter Amuluﬂn couperalive program, the

nbjl‘.‘LlIVC‘a and goals of the program, and the program sirategy; summarizes the

activities and achievements of the program over a 3-year period, in terms of the

numbu ul mulundlm,,l prujLLls undLr kLl‘I numbu nt thIDwshlps nw:rde

slgnlhcml .;Lhn:vemt:nl
Educaunnal and Scientific and TL‘l:hﬂDlDL,ICElI ngclgpmml Pmy.xms have madc o
Lhe process of Latin America inlegration,

3024, Science Policy in Latin America (In Spanish), Science Policy Studies and Documents,
No. 29, Unesco, 1971, 233 pp. {Available from Unesco F’ubllmlmns Center; PO, Bgs.
333, NLW i'r"c'jrk NY IDDIE PI‘ICL 53 SD)

Science FE!|ICY in Laun Amun:a whlch was hcld in Vifia del Mdr/,,n, ,g.u ChI|L
6-13 July 1971; deals for the most part with the activities, Dl‘gdl‘llﬁlllﬂl‘ll .md
FESOLICes lnvE!Iw;d in research and in technical cducalmn in 13 n
countries {Argentina, Bolivia, Brazil, Colombia, Chile, €o,

Peru, Uruguay, Venezuela, and - leral Ammca) includes recornmendations
adopted aL the CunFL’rcncE concerning such lopics as addilional resources for
Unesco activities in Lalin America relaling to science policy, international techni-
cal a5 l;mcr; fnr sclcnllfu: 4nd l"h'tal prgjc:ls .‘md lh(; pmju:t UNISIST (i.c.,

3025, Spurgcnn D., *A New Appmach to Farmgn Aid: The IDRC of Canada”, Bulietin of

The Atomic Si:IEHII_SLS v. 28, na. 9, November 1972, pp. 33-36.

Describes Canada’s new |r‘llL‘I‘ﬂEllIDﬂd| Development Research Centre; its purpose, as

sel aut in the Act creating i, is “to initiate, encourage, support, and conduct

research into the problems of Lhe developing regions of the werld, and into the

means for applying and adapting scientific, lechnical and other social advancement

of these regions’; lists some of Lhe 68 projects, approved (with a $9,363,637

funding), such as rural dcvclupmcnl in Latin America, family planning in Mali,

rool crop production in Trinidad, technology in Thailand, and mululmgual
development information handling,

3026, Levin, N,, *Israel and the Developing World", Bulletin of the Atomic Scientists, v. 28,
na, 9, November 1972, pp, 37-43.
Peints oul that lsrael, jisell a developing nation, is providing others with techniecal
aid that, while a snmll fraction of Lhe $13 bl“ll;!n lolal worldwide invésiment in
aid o dL‘VLlelﬂg countrizs, is having a greal impact; ciles cxamples of actlions
sincé 1958 by some of Isracl’s 4000 advisers toward development of 90 countrics
in Africa, Asia, Lalin America, and the Mediterrancan basin; notes that Israel's
lLLhI’IIEdl assistance program (% 10 million dnnmllly) is coordinated by the Ministry
ign Affairs and that hall the budget is spent in Africa; discusses financial,
.1dm|n|5lml|vc psychological, and political problems tied to mutual aid among
developing nations and how Isracl is circumventing these.

EARTHQUAKE RESEARCH

3027, Wade, N, “Earthquakc Rcsearzh. A Cunsrmucnce of the Pluralistic System”, Sciengf

Fr ms cunﬂmnng views an dupllmlmn and averlapping research by the Nallc\nal
Occanic and Almospheric Administration’s Earthquake Mechanism Laboratory
) EML) and the Geological SLIIVLyh National Center {or Earthquake Research
MCER); according to the General Acecounting Office, “'the fragmentation of
Federal responsibility and the lack of national goals have made it extremely
ilficult, ., tw launch a coordinaled allack on the nation’s earthquake problem
and e Dblaln maximum benefit from available resources™; the NOAA and the
Survey insist that parallel research {not overlapping) is being conducted, and that
this does not constitute wasteful  duplication  of effort; suggests that the

O
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be resolved through detinition of program goals in the slalenen:
of the fiscal 1973 budget and through the iedefinition of the respunsibilities o

«the various agencies invoelved in cat thquake research expeeled 1o result Irom in
Offjee of Management and Budgel study.

COnbroversy 1

3028, Wade, N., “Earthquake Accurd and the Test Ban®, Science, v. 178, no. 4056, 6
October 1972, p. 38. ‘

Describes plans to place US. seismic devices on Soviet oil to Turiher resgarch wh
carthquake prediction, a5 part of the U.5.Soviet agreement on envirosmental
rescarch; notes that ihe potential of these dovices as a means af detecting
underground nuclear explosions has aroused speculaiion regarding the significance
of the agreement; presents views of prominent geophysicists who consider it
unlikely that these devices will reveal information about Soviet nuclear tests nut
available by other means; points out ihat the U.s, has, however, propased in
exchange of wismic reseaich information as a means of colving the on-siie inspeg-
tion issue which stalled negotiations on the Test Ban Trety, and suggests that
exchange of earthquake information could lead 1o discussion of methods of
dewecting underground nuclear explasions. i

EAST GERMANY

3029, “Water Resources Policy for GDR", Science Policy, v, 1, no. 5, Sepiember/October
1972, p. 3.4. .

Describes the water supply situation in ihe Gesman Demecratic Republic, which
has the most oversirained water position of all indusirialized countries, the average
per capita waler supply available amouniing to only 850 cu m/yr, compared to a
world average of 12,000; poinits out that with 80% ol the lotal supply being used
by indusiry, of which 40% is used as cooling water, thermal pollution of rivers and
lakes s a serious problen; hasizes that “the key io any sensible waler
resotirces policy is proper cleaning of the water after it has been used™s deseribes
in  experin aunched by the Minisiry of Enpvirenment Conirol and Water
Resources which was intended 16 encourage cconomy in water use as well as 10
control water pallution, '

ECONOMICS AND SCIENCE

3030, Rescarch and Development and Economic Growihif/Productivity, Papers and Proceedi
of a Colloguium; National Science Foundation Report NSF- 2-303, 1972, 79 pp.
(Available from U.S. Government Printing Office, Washington, D.C. 20402, Price: 75
cenis,) ,

Section A presents 4 papers by ceonomists who have writien extensively in the
field, all coneerned esseniially with the various aspects of relationship and con-
tribution of research to economic growth, and all indicating, in general, that the
cantribuiion of R&D 10 cconamic growih is high, while acknowledging the need
far further defini

ition of this relationship; includes a biblisgraphy; Section B
reports on the discussions at the Colloguium which addresseel 4 mdjar questions

{as did the papers), concerning what is known about the relationship between
R&D and economic growth/productivity, haw good is the state of the art on the
subject, wheiher we are i a posilion 1o judge whether the U.S, is under or
overinvesting in R&D from an cconomic growth/production point of view, and
what might be the logical sieps in furthering such knowledge so as o reduce the
area of judgment,

3031, Gups in Technology: Analvtical Report, Organisation for Economic Co-operation aiid
Development, 1970, 300 pp. {Available from OECD Publications Ceiter, Suite 1303,

1750 Pennsylvania Ave., N.W., Washington, D.C. 20006, Price $8.00),
Provides data for the OECD countries in 4 key areas related 1o sciende, 1ech-
nology, antd the cconomy: L Educution - examines the educational and uCeup.-
. tonal characteristics ol the labor -force, currem educational eftarts, and the
‘ signilicance of the “brain drain'; 11, R&D -- compares the level and struciure nl
R&D efforts in the US, with those i industrialized OECD COUNLTIGS; exdiings
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R&D in the science-based industries, the coneentration and size slructuu of R&D
in the Business Enterprise Sector, and basic rescarch dnd : ogical gap; [,
Technological Innovatien - S‘JC%CI’IbEs OECD countries' performance in the origing-
tion and diffusion of innovaiion, and the relation between diffusion of innavation
and productivity increases; |V, /nternationdl Economic Exchunges — examines the
influenee af scientific and technological capabilities on inwrnational econarmic
relationships in QECD countries.

Johnsen, ), D. (Ed.), Survival and Growti: The Small R & D Firm, Proceedings of the

First National Conference Dealing with the Problems of the Small Firms in the

Research and Development Industry, Washington, D.C., 1214 June, 1972, N5F, 5BA,

and DOC, in cooperation with The American Unwersltyi 1972, 300 pp. (erw P[I\fau.

Enterprisc Center, SBA, Hamilton 209, The American Unlvcrmy Washingion, D.C,,

regarding dleldhlIlly ) .
Presenls papers delivercd at lht Conference, and reviews discussions beiween
representatives of government and indusiry concerning the problems of the small
technical firm and the possibilities for growih; general preseniations dealt with the
problems of growth facing the small R & D firms, the preseni and fuwure role of
these firms, and their impact.on science, technology, and the cconomy; panel
preseniaiions focused on such concerns as the problems of selling R & D o the
Federal Government, meeting the research demands in non-Federal fields,
strengthening the small R & D [lirms and new opporiunities for them, and ihe
small R & D firm in today's environment.”

Schott, F. H,, “The New-Priority Problem”, Techneology Review, v. 75, no. 2,

December 1972, pp. 39-43.
Contends that new accounting as well as new echnology is needed to achieve the
new social goals; discusses |mph:menmuun ol new natienal priorities and their
|mp|lcauuns for economic E,rawlh. examines the preseni GNP accounting system
"in which so-cafled growth is stimulated doubly: the more you pollute, the IT\DTL
you grow, and thc more you then offset the adverse effecis of pollution, the more
you grow again’; describes an alternaiive svstem for aggregale economic outpul
accounting proposed at the National Burca. of Economic Research which would
consider gross and net outpui as independent variables for determining growih,

Place, ].B.M., "Wanted: A Changed Environment for the Mining Industry”, Carigres-
smnulR uld v. 118, no, 165, 13 Qetober 1972, pp 517863-17864.
Discusses 7 prgblcm areas facing the U.S, mining industry: scarcity of new ore
bodics and declining ore grades; environmenial protection; labor; politics; capital
requirements; economic, fiscal and monetary policies; and world 1 Lariffs;
dcscnbes the efforts gf the mining indusiry 1o solve these pl’Qb|Ll‘i”i§ warns of
caction to alarmism by envirenments ists, and offers suggestions concerning
needed Government actlons (e.g., lax incentives and depletion allowances) and
needed policy changes,

EDUCATION

Doty, R., and Zinberg, D., "Undergraduate Science Education: An Overview",

Armigricdin Seicitist, v. 60, no, 6, November-December 1972, pp. 686-695.
Assesses the averall experience of science majors in the US., and considers the
character of the environment in which they are likely to work as well as the
supply and demand piclure Tor science graduates or their carcer prospects; offers
suggestions Tor the improvement ol science education, coneerned with the stige-
wre and content, and with the experience of rcsmrch and the need for courses
that relate science 10 technology, the envirenment, and public policy.

Millard, R., Sweeney, K., and Eklund, N., Planning and Managemeni Practices in
eation: Fromise or D/Iemma-“’ Pruc:cdmgs of the National Forum on New
Planmn;, and Management Practices in Higher Education, Denver, Colo., 26-28 )anuary

-+ 1972, 218 pp. (Available (rom Education Commission of the States, 300 Lincaln

Tawcr, 1860 Union 5L, Denver, Colo. 80203, Price: $3.50,)
Presents the talks delivered at the National Forum which opened with an address
on the problems of higher education leadership in the 1970's, and continued with
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the presentation of overviews and cautions regarding goal seiling and evaluation,
planning and resource allocaiion, and exccution and operation; other addresses

deal with the in Lions of existing planning and management syslems, straiegics
ta meel the inevitable demand for cost swdies and oiher analyiical reporis in
relationship with resource allocations, the trends and developments in higher
cducation, and the external presstires — by State ahd Federal governments and the
public = ihat call for improved planning and management practices: includes an
appendix cantaining abstracts of systems’ descriptions presented ai the Forum,
"Broadening the PhD", Naiure, v. 239, no. 5371, 6 October 1972, p. 299,

Discusses an informal report, Broader Education for Graduates, by a joint com-
mittee of “the Science Research Councit and the Social Science Research Council
which identifics opporiunitices for developing more broadly based PhD courses that

would be “intellecivally as demanding as the tradiiional PhD . .. but more direcily
ariented towards industrial careers”; according to the Commitlee, this type of PhD
course is essential for meeting the need “io use Lhe enormous resources derived
from the discoveries of science and the developments of technology in ways that
give the maximum benefit and the minimum harm to the community".

Blandford, B, A., and Trexler, |. C., Expected First-Year Graduute Eprollment in

Secience and Engineering, Fall 1972, Report of the Higher. Education Panel, American

Council on Educatien, Survey No. 10, 11 August 1972, 24 pp. (Available from the

Higher Education Panel, ACE, 1 Dupont Circle, Washington, D.C. 20036.) :

" Presents resulls of a survey of 91 institutions graniing docioral degrees in science
or engineering; according to the survey, an overall increase of 2% in first-year
science and cngincering graduaic enrollments s cxpected this fall, bui the
projected trends dilfer according io type of institution and field; the “top tweniy*
instiutions (so designated on the basis of their selection by NSF fellows and of
Federal R&D funds awarded) expect declines in enrollments in all major science
and -engineering fields; “developing” institutions {those which first awarded
doctoratcs in these fields in 1960 of later) expecet enrollments to drop in physical
sciences, social sciences, and engineering and to rise in other major calegories;
other instilutions expeei increases in all major categories excepl engineering,

Lipsitz, L. (Ed.), Technology and Education, Educational Technology Publications,
inc., Englewood Cliffs, New Jersey, 1971, 179 pp. ($5.95)
Presents a compilation of 18 ariicles dealing with the various clements comprising
the arca of educational engineering iechnology, ranging from definitions of educa-
tional 1echnology to instructional media, sysiems, mass media; ihe computer, and
programmed instruction; also treated are the politics of educational objectives
(how they are set and why, wiih suggestions as to how they might better be sel),

and the impacts of technology on education.
Reidel, C. H., “The University: An Environmenial Perspective”, Vita/ Speeches of the
Day, v. 39, no. 2, 1 November 1972, pp. 45-47. .
Considers th2 reasons for the universities’ general lack of response to the need for
environmenial programs, suggesting ihat the reasons stem from ihe environ-
mentalists’ “scemingly paradoxical demand for ‘action’ while insisting that man-
kind is already hopelessly doomed”; calls for 3 recommitment of universities ia
invalvement with current problems and the nceds of sociely, and assesses the
cffeets of such involvement on academic life styles; oullines changes in ihe
universities which will be necessary to deal with future problems, e.g., environ-
mental degradation, ameng which are: the removal of arlificial barriers beiween
disciplines, depariments, and colleges, the rebuilding of broken ties belween
teaching, research, and services, and new meihads of budgeting and administration
that create Interdeparumental cooperation,
Hags, F. G, and Ketchum, G. M., How, When and Where Does the Engineer Learn
About Values? Preprint of paper (No. 72-WA/T5-5) presented at the Winter Annual
" Meeting of The American Society of Mechanical Engincers, New York, N.Y., 26:30
November 1972, 5 pp. (Avallable from ASME, United Engineering Center, 345 E, 47th
5t; New York, N.Y. 10017. Price: $3.00: $1.00 to ASME members.)
Discusses the inadequacy of ihe traditional mciked of requiring a distribution of

courses-in nonengineering subjects (e.g., liberal ars or the humanities and social
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sciences) as a means ol injecting value considerations intw the engineering cur:
riculum; describes several aliernative uppmgchcs among which are interdisciplinary
project courses, “disputed questions” courses, and a general infusion of the
awareness of vglucs i the infrastructure of the engincering courses themselves;
stresses  the responsibility of the engincer for ithe consequences of his work,
parteularly those affccllng public health and safeily and the environment.

Torda, T. P., An Inierim Progress Report an the Education and Experience in

Engineering (53) Program, Preprint of paper (No. 72- WA/TS 3) presented at the Winter

Annual Meeting of The American Society of Engi , New York, N.Y., 26-30

November 1972, 5 pp. (Available from ASME, United Engumu &,Ccnu.r 345 E, 47th

5L, Mew York, N Y. 10017, Price: 53.00; 51 QG 1o ASME members.)
Presents the reasons for the du'c:laprm,m of the E3 program (supported by the
Mational Science Foundation) which offers a radical deparwre from conventionil
and undergraduate curricula and methodology available in engineering colleges;
describes the Tocus of the first year of ihe S-year program, viz,, the development
of many of the proposed concepts which are included in the program: discusses
some of the resulis achieved during the planning year and some of 1he experiences
during the first few menths of implementation.

Bruner, K., Weeks, K., and Kern, P. (Comps.), /nternational Education Resources: A
Summuary of OF-Funded Research Projects und Reports Available Through the Educa-
tion Research information Cenler, 1956-71, U.S. Department of Health, Education,
and Welfare, Office of Education, 1972, 370 pp. (Available from U5, Government
i Office, Washington, D.C. 20402, Price: §3. 50.)

Provides a comprehensive listing of projects with international 3 aspects or dimen-
sions funded by the U5, Office of Education, which includes the foliowing
calegories of international education: foreign area studies on sysiems,
education in social and economic development, foreign students, an ibliographies
and directories of international education resources; Pari | contains 450 annotated
references; entries in Part |l, arranged according to (1) countries or territories and
(2) rggioﬁsi gives bibliographic information only, cross-refercnced by geographic
area,

ENERGY CONSERVATION

Hammond, A. L., “Conservation of Energy: The Potential for More Efficient Use”,

Science, v. 178, no. 4065, 8 December 1972, pp. 1079-1081.
Stresses the need for conserving ene and identifies the major end uses: (1)
transporiation and (2) space heating in residences and commercial buildings;
suggesis measufes io reduce energy consumplion in these two areas: c.g., improved
siructural design, beller i tion, improved design of space hcaun;é uniis, ihe use
of more efficient furnaces by industry, and a shift to rail transport’ (both passenger
and freight) and urban mass transit; points out ihat the potential for conserving
energy through more efficient use appears to be enormous, but that financial

¢s and other means of changing attitudes and habils in energy use will bo

necessary 1o realize ihis polential,

The Potential for Energy Conservation; A Stafl Study, Exccutive Office of the

President, Office of Emergency Preparedness, October, 1972, 236 pp. (Available from

U.5. Government Printing Office, Washinglon, D.C. 20402, Price: $2.00.)
Presents projections of energy demand for the next 15-20 years, and the sources
of supply 1o meet thal demand; suggesis thai conservation measurcs can reduce
LS. energy demand by 1980 by as much as 7.3 miliion b/d of oil (equal to about
2/3 of the projecied ol |mpurls fnr Lhal year); identifies the most significant
realizable measures o cffec on: (1) improved insulation in homes; (2)
adoption of more efficient | 1|m§ systems; (3) shift of intereity freight
from highway to rail, intereily passengers from air to yﬂund travel, urban
passeingers from aumnmblles Lo mass transit, and consolidation in urban freight
movement; and (4) introduction of more officient industrial processes and
equlpment.

Paschkis, V., Cutling Buck Energy Consumption ... Why? Hew? Preprint of paper (No.

Scivnice Poliy Bavieds  Foor BI73



O

ERIC

Aruitoxt provided by Eic:

3047,

- 3048,

3049,

. 3050,

e E

iy

72-WA/T5-7) presented ai the Winter Annual Meeting of The American Society of
Mechanical Engineers, New York, N.Y., 26.30 November 1972, 9 pp. (Available from
ASME, United Engincering Center, 345 E. 47th S, New York, N.Y. 10017, Price:
5$3.00; 51.00 io ASME members.) _
Discusses the energy crisis, and the laciors which dictaie a reduction in ehergy
consumption {dwindling fuel resources, pollution, and the finite naiure of the
carth’s heat sinks); describes the inequalities in energy consumption {both inter-
nally and nationally): eg. (1) the US. has by far the highest per cipita
mption, and (2) the population with the highest income has a far higher
i energy consumiption, in the household, in industry, and in ransportation:
discusses’ the arcas where energy savings are possible, and examines the ways in
, 'gi'hich such savings can be achieved. :

Hammond, A. L., “Energy Needs: Projected Demands and How 1o Reduce Them”,

Science, v, 178, no. 4066, 15 December 1972, pp. 1186-1188.
Discusses projections of vast increascs in chcrgy demand, noting that they jre, in
gen based on previous trends in overall economic and population growtih, and
are likely to be accurale only il past irends continue cssen ally unchanged;
describes studies of the demand for eleetricity, under a variety of aliernative
assumptions, which indicate ihat rising prices, as well as population decreases, may
teduce the demand for power; discusses various proposed measures for promoting
energy conservation among which are: higher prices, tax incentives and subsidics
{or their removal), changes in building codes 1o require mere insulation in houses
and heat-reflecting glass in office buildings, and restriction of adveriising that
encourages énergy use,

ENERGY — CRISIS

Chapman, D., Tyreli, T., and Mount, T., "Electricity Demand Growth and the Energy
Crisis", Science, v. 178, no. 4062, 17 November 1972, pp. 703-708.
Presents an analysis of electricity demand growth predictions made by government,
industry, and university researchers, which suggests that ihe demand growth has
been averesiimated; outlines the faclors influencing the demand for electyi
(population, income, encrgy prices, and total energy demand), noling that these
factors are themselves apparentily departing frem long-established patierns; presenis
clectricity demand projections derived on the basis of differing assumptions as to
population, income, and prices; suggesls research 1o clarify the nature of substitu-
lion between energy Torms, as well s the growth of each energy ferm and of total
cnergy use,

Boyer, V. S, Bertolet, A, D,, and Fitzpatrick, R, V., indusiry'’s View of the Future
Supply and Demand of. Efectric Energy, Preprint of paper (No. 72-WA/TS-8) pr
| E

at the Winter Annual Meeting of The American Society of Mec al
York, N.Y,, 26:30 November 1972, 8 pp. (Available from ASME, United Enginecring
Center, 345 E. 47th St, New York, N.Y. 10017, Price: $3.00; $1.00 10 ASME
members,)
Stresses the imporiance of an abundant supply of electric energy o the well-being
of society, and discusses the growing demand for eleetric pawer in ihe residenifal,
commercial, and industrial seciors; describes the delays laging the cleciric wiility
industry due 1o protracted regulatory reviewing processes and environmental
opposition, and calls for suppori fram regulatery agencies and society in general (o
aid the indusiry in meeting ils commitments; explains the i dustry's commitment
1o research, claiming thal through increasing R&D, the industry will be able 10

supply growing demands in an environmentally aceeptable manner.

Freedman, 5. 1., Technical Alternatives for Energy Mandgement, Preprint of paper (No.
72-WA/[Ener-6) presented at the Winter Annuai Meeting of The American Society of
Mechanical Engineers, New York, N.Y. 26-30 November 1972, 11 pp. (Aviilable from
ASME, United Engincering Center, 345 E. 47th S1, New York, N.Y. 10017, Price:
$3.00; $1.00 to ASME members.)
Summarizes the encrgy sources available.and the limiting aspeets of cach; describes
the current energy situaiion, emphasizing the need for more iechnology which can
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provide the means Lo supply sufficient energy al cconomic and enviranmentally
acceplable costs; identifies the 4 basic oplions in the encrgy and power
ficld (more efficient generation, use of new energy so
use, and controlled energy use); discusses means of exercising these oplions,
through the use of more efficient encrgy conversion lechnulogies and the
ment of processes lo use new cnevgy sources (nuclear, Tusion, ga
geothermal, and solar).

3051. Cook; E., “Energy for Millenium Three”, Technology Review, v. 75, no, 2, December
1972, pp. 16-23. : . '

Examines the past and future of man’s uses of energy resources, describing how
constrainis such as capilal investments and the ecology will delermine future
criergy sources; claims that saciety musl replace its “mined-energy economy™, and
while it contlinues lo scck adequate replacement systems through scientilie and
lechnological efferts, it nceds 1o consider reducing both its appetite for epergy and
its numbers; conlends ihat “man must ultimaiely return to renewable sources of
energy’” which would be solar radialion or nuclear fusion, both of which face
severe constraints,

3052, Dinneen, G, U., and Caok, L., O/ Shale und the Energy Crisfs, Preprint of paper (No.
72-WA/Fu-3) presented at the Winter Annual Meeting of The American Society of
Mechanical Engincers, New York, N.Y., 26-30 November 1972, 9 pp. (Available from
AS United Engineering Center, 345 East 47th Sureel, New York, N.Y, 10017.
Price: $3.00; $1.00 to ASME members

Describes the extent of this resource, eurienl and developing icchnology for
producing and utilizing shale oil, and ihe economics and potential of shale oil as
an energy source; describes a planning program being implemented by the Depart-
ment of Interior to lease for development a limited number of publicly held oil
sharg’ tracls,

ENERGY - ENVIRONMENT

3053, Schurr, 5. H. (Ed.), Energy, Economic Growth, und ithe Environmeni, The Johns
Hopkins University Press, Baltimore and London, 1972, ($10.00)
Contains papers presented-al a Forum conducted by Reseurces for the Future,
Inc., in Washington, D.C,, 20-21 April 1971, grouped under 3 broad iopics: (1)
ecanomic growth, (2) energy growth and the environment, and (3) problems of
public palicy; ihe papers deal specifically with the reconciliation of growth and
enviranmient, the environmental cost of economic growth, the effects of environ-
mental restrictions on energy costs and availability, and reconciliation of energy
; and environmental goals; includes an appendix which examines the trends and
: patterns ol energy consumplion; indexed. :
; 3054, Barus, C., On the Limits to Eiiergy Release and Implications for Present Policy,
x Preprint of paper (No. 72-WA/TS-1) presented at Winter ‘Annual Meeting of The
; American Society of Mechanical Engincers, New York, N.Y., 26-30 November 1972, 8
pp. (Available from ASME, Uniled Engineering Cenler, 345 East 471h 51, New York,

N.Y. 10017 Price: $3.00; $1.00 10 ASME members.)
Examines the possible consequcnces of the release of vast ameounis of waste heat
from power plants (e.g., scrious climate modification, increase in global temperi-
ture, and melting of the polar ice cap); and discusses tire limils o crergy release
sel by the finile capacity of heal sinks such as the atny-sphere, the oceans, and
the landseape); emp s the responsibility of enginecrs o plan for such limita-
lions, nd considers possible modes of approach to a limit in the light of current
trepds, published prediclions, and the problem of meeting human needs; suggests
that a new departure in the design of the world’s energy production-distribution-
allocation system is urgent to avert a new kind of energy-humanity crisis, and that
U.S. planning for an orderly and equitable iransition 1o a fixed-cnergy-rate
tconomy is already overduce.
3055, Hillman, R, E., "Effect of Power Plants on Coastal Ecology", Littoral Lines {Battelle),
No. 1, September 1972, pp. 12,
Q Describes the growing concern over the future of coastal zone areas, aroused by
ERIC
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the increased building of both steam-powered and nuelear gengrating plants in
these areas; discusses ecological impacts of hot waler discharges, construciion
activities, the wse of biocides in the waterinlake structures, entrainment of
planktonic organisms in the iniake water, and the minule releases of radioactivity
from nuclear power plants.
"Plains  Energy Complex: Debate Quickens”, Science News, v, 102, ne. 16, 14 Ociober
1972, pp. 244-245, :
Discusses arguments offered by ihe environmentalists and the energy companies
concerning the construction and development of a toal reserve in Montana and
Wyoming, which has the petential of becoming the |3 gest single nawral resourges
project in the world; environmentalists are mainly concerned with the unanswered
questions of reclamation, and with water use should the utilities apt far coal
gasification planis at the mine mouth, which would use far more water than would
power plants - in an arca that is semiarid and water short; while the utilities puiit
10 the energy crises, o ihe jobs a ¢ processing complex would provide, and 10
an improved economy for the area in general. )
“Converting Fuel Oil Inte Low-Sulfur Gas” /ndustrial Research, v. 14, no, 12,
November 1972, p. 37.
Describes the potential of a fluidized-bed Tuel-oil conversion process being studied
by

sso Petroleum Co. uwnder an Environmental Protecijon Agency contract;
according to the EPA, the process shows promise for reducing sulfur oxide
emission from large pawer siavions burning high-=sulfur fuel oils, and is expected (o
have a cost advaniage over other sulfur-removal methads; the woial development
program is aimed toward conversion af a 100-Mw power siation in the us,,
which, il successful, will open the way 1o widespread adoption of the process.

“Environmental Review”, Nature, v. 240, no. 5380, 8 December 1972, p. 318.
Discusses Lhe question facing the Aiomic Energy Commission, of whether the
environmental review of individual nuclear power stadons should include the
environmental eff associated with prodicing and fabricating the uranium fuel,
reprocessing the spent {uel rods, and gelting rid of thé radioaciive wasies; describes
a survey published by the AEC of the environmental cosls associated with the fuel
cycle for a model light-waier-cooled reactor plant producing 1,000 MWe,

Nuclear FPower and ihe Environment, prepared by the International Atomic Energy
Agency in cooperation with the World Health Organization, 1972, 83 pp. (Available
from tniernational Atomic Energy Agency, Kirniner Ring 11, P.O. Box 590, A-1011
Vienna, Austria,) _
Describes’ world energy resources, future world ene gy needs and the role of
alomic energy in miccting these needs; deals with radiation protection standards,
the safe handling of radisactive materials (including wastes), and nennuclear
impacts on the environment, such as those arising from plant construction and
thermal discharges; ouilines the effects of the use of atomic energy an the
environmeni, as compared with fossil fuel; concludes that it s necessary thii ihe
nuclear industry excreise careful control to minimize @iy possible risks = while
maxiniizing benefits to the public - and keep the public informed about them,

Schlesinger, J. R., “Power Production, Health and the Environment", AEC News
Releases, v, 3, no. 46, 15 November 1972, pp. 10.14,
Discusses the prablems facing further development of nuelear fission as the
primary source of erergy for the future, and relates the ndclear generaling
facilities and the alternalives 1o the broader national ehergy picture; asscsses the
overall health and environmentil impacts of energy usage, particularly ihe effocts
of nuelear energy use,

ENERGY — FUEL SUPPLY

Theobald, P. K., Schweinfurth, 5. P., and Duncan, D. C., Energy Resources in the
United Stales, U.S. Geologieal Survey Cireular 650, 1972, 27 pp. (Available from U.S,
Gealogical Survey, Washington, D.C, 20242,
Prescnis estimates of US, resources of coal, petroleumn liquids, natural gas;
uranium, geothermal energy, and oil from shale, generally bised on geologic
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projections of Tavorable rocks and on anticipated frequency of the energy Tesource
in these rocks; total resource base estimales are: coal, ~3,200 billion wns;
petroleunt liquids, ~2,900 biflion barrels; natural gas, ~6,600 trillion cubic feel:
uranium resources in conventional deposits are estimated at 1.6 billion tuns of
UBDE, inlormation on the resources of heat in potential geathermal energy SOUrEes
cie but the total resource base is believed o be greater than 1022
ail shalc is estimated 1o contain 26 trillion barrels of oif, but none of this
resuurce is econamic s yel

"Energy 5tudy Most Comprehensive Yet”, Chemical & Engineering News, v, 50, no.
51, 18 December 1972, pp. 4-5,
Discusses the National Petroleum Council’s completed study the “US. Encrgy
Dullunk“ which (1) -H'lsl'Y?LS cffects of changed economics and Governme
1 Lhe rgy situation, (2) develops a ringe of demand supply
plU]EElIUI’IS through 1985, (3) assesses financial requirements and balance of trade
effects, (4) surveys broad trends beyond 1982 10 2000, and (5) recommends
ies to improve the U.S.'s energy posiure; the NPC sees cmly 3 options apen o
the U.5.: (1) restraint on energy demand and growth, (2) much greater reliance on
energy imports from foreign sources, or (3) increased emphasis on development of
domestic energy sources; NPC estimates that U.S. indigenous fuel resources could
atisfy demand Tor energy 1o 2000 if they were called upon to do so.

Yaffee, M. L., "DOD, Airlines Face Energy Crisis", Aviution Week & Spuce chh=
nalﬂgv v. 97, no. 21, 20 November 1972, pp. 54-57.

Discusses the growing fuel shortage fa the Defense Deparument and US.
rlings, peinting out that there are no short-term solutions other than paying
higher prices or |mparllng muore, and that if the situation continues, by 1985 the
U.5. will have to import over 50% of its overall required petroleum fuel; lists the
amounts of various fucls consumed by Lransparmuan 1d auilines |mem:nda-
tions of the Trangpmmmn Department’s inwwragency transportation-cnergy panel,
among  which (1) work should be conlinued on improving propulsion
efficiencies lhmugh further R&D on such things as staged combustion, controlled-
temperature-rise combustion, and premixed combustion systems; and (‘3) additional
work should be initiated on “new” combustion systems (such as nuelear
combustion).

“New Oil From Old Fields”, Technology Review, v. 75, nu. 1, Uclober/November
1972, pp. 58-59.
Points out that despite the failuie lo discover new oil resources, U.S, oil added per
unit of exploration investment has been relatively stable, w 5 have
drepped and development costs per added unit have smrcd explains the reasons
for this: primary production realizes iny 1/5 10 1/3 of mlal oil potential in any
giwﬁ i| llw pclrulcum mduslry is lhu: ablg lu ;;’pll.\llzc on mnmdlwc

: reccwcrcd in lhc prlmm} th. H
iction is m.xd(,. as o Imw ItJn}S Ih;se domestic oil reserves will last, but it is
suggested thal “'the domestic oil industry should not be counted out too qumkI\,”

“The Oil Companies, the Energy Gap — and the Deep Thinkers", Congressional
ord, v. 118, na. 5, 5 Gtzmbu 1972 pp 51707 17078 (Reprinted from David L,
C\:-mrnmls on th role af pclrolLum in lhr US energy scheme, pointing out that
75% of U.S, energy requirements are derived from oil and gas, and siressing the
urgent need for the U5, to markedly increase not only its capa ly for erude ail
and gas praduction, but also ils refin nd transporiation capal

“Future of Coal”, Nelure, v. 240, no. 5383, 29 December 1972, p. 516. .
Describes a report by the British coal industry which arg that coal is an
indispensable part of any future European energy plan, and suggests that an energy
policy for the enlarged Commen Market should be based on 3 points: (1) that oil
from the North Sea should be used 1o displace imported oil rather than other
indigenous energy sources; (2) that natural gas should be conserved by resiricting
its use for premium purposes; and (3) that nuclear power should be developed at
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the most econemic rate, keeping its long-term poieniial in mind.

ENERGY — NATIONAL POLICY

3067. McLean, J. G., “The United States Energy Outlook: |ts Implications for National
Policy”, Vital Speeches of the Day, v. 39, no, 3, 15 November 1972, pp. 72-75.
Sumimarizes Uie energy situation, emphasizing that while the U.S, long=term cnergy
position is reasonably sound, serious energy probleims may be experienced in the
medium term *(through about 1985); outlines the major problems that musl be
faced, such as thase associated with the need to import large volumes of foreign
oil and gas to meet U.S. encrgy requirements, launching the effort necessary o
expand U.5. nuclear power and coal outputs, and the need lo generate the huge
capital investments required to increase emergy supplics: discusses the cconomic
and forcign policy implications of U.S. dependence on foreign sources of oil and
gas, and outlings actions which must be 1aken, faremest of which is the develop-
ment of a comprehensive national energy policy,

3068, "Towards a National Energy Policy™, Scicnce Policy, v. 1, no. 5, September/October
* 1972, p. 26.
Presents details of a 12:month, $2 million Energy Policy Project, established by
the Ford, Foundation, New York, 1o be headed by 5. David F emarn, [ormer head
of the Energy Policy Staff in the Executive Office of the President, with Professor
Gilbert While, Direcior of the Institute of Behavioral Scicnees, University of
Colorado, serving as Chairman of the Board of Advisors; the project will explore
the policy aspects of the possibilities of more efficient encrgy use, the role of
energy in everyday life, the siructure of the energy indusiries, the environmental
impact of encrgy use, land-use planning, the management of Federal encrgy

resources, and tax policies. )

3069. “U.S. Energy Policy Project: Study Plan", Sciance Policy, v. 1, no: 6, November/

December 1972, p, 1.6. . .

ldentifies the 5 major arcas of study 1o receive prierity under the Energy Policy
Project: (1) the quality of life, (2) encrgy and life styles, (3) cfficiency and
conservation, (4) international outlook, and (5) scenarios of the future; respec-
tively, these studies are intended to: (1) cover soclal benefits/costs of energy use,
environmental problems, and policy issues, and the encrgy use/standard of living
relationship; (2) develop new data on how individuals use energy, o show the
future effects of energy poliey (or lack of i1); (3) provide policy makers with a
better understanding of  the opportunities for greater efficicncies of energy use in
the indusirial seclor; (4) provide an analysis of the sceurity of energy supply,
economic and foreign policy issues; (5) consider future worldwide encrgy demand
and cxamine U.S, relations wilh producing nations, developed consuming nations

(c.g., Wesiern Europe and Japan), and the less developed nations, 7
3070. United Stutes Energy: A Summary Review, U.5. Department of the Interior, January

i 1972, 72 pp. (Available from U.5. Department of Interior, Washington, D.C. 20240.)
: Emphasizes the need for a nalional energy policy, and for specific guidelines for
! formulating this pelicy; reviews national objectives such as environmental quality,

CONnsumer proteciion, conservation, national security, and international trade which
arc increasingly being considered in the provision of adequate energy supplics;
presents a basc forecast of energy demand in the year 2000 (by major sources and
uses) modified to show the effects of a high and a low range of nuclear energy
development, and a forecast of demand for energy resources in the near term
(1975), intermediaie term (1985), and long term (2000); summarizes the results of
detajled studies on energy resource and supply problems for the individual fuels
(electric power, coal, gas, petroleum) as well as other energy sources (solar, fusion,

tidal, fuel cells),
3071. “Energy Supply Planning Crucial”, /ndustrial Research, v. 14, no. 13, December 1972,
: p 31, '
| Presents the opinions of C. Starr, Dean of Engineering & Applied Science, Uni-
versity of California at Los Angeles, regarding the encrgy crisis; 5tarr emphasizes
Q ! that the important requirement now is Lo develop policies for future energy needs,
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and that considerable data are needed to answer such questions as whose resotirces
will be used, where power will be generated, who shall receive the pollution from
such activities, and what s the relationship between enerpy use, quality of life,
and public hL.:ILh dangers; Starr indicates that although his studies show sulficient
fossil fucls available for near-term demands, fuiure demands will call for nuelear ur
uther Torms of energy, and asserts that “given the right decisions, the impunding
energy crisis . . . can be avoided.

"Energy: New Policy Seen”, Washingion Science Trénds, v. 29, no. 2, 20 November

1972, p. 29.
Comimerce Sceretary P. G. Peterson announces that in early 1973, the Nixon
Administration will propose a new energy pulh_y and a “eomprehensive'” approach
to the energy problem; Peierson siresses the “crucial” role of R&D in finding new
and balanced answers to reconcile environmental, safety, md energy needs; hic also
cxpresses Lhc hope that the U5, will not c:unccnlralc on 'more exolic Iurms of
new energy", noting that the U.5. has large coal reserves, and that many proposed
r«:sc.lth programs relating to this fuel supply ‘are manag,ahlg, nel excessively

xpensive, and within the state-of-theart'”

“Government R&D Plans in Energy Field”, /nside R&D, v. 1, no. 37, 13 December

1972, pp. 2-3.
Discusses the U.5. Government's new crergy program, details of which will be
spelled out by President Nixon early in 1973; according io reports, the Emph.l':-ls
will be on coal liquelaction, solar cnenty, gmlhcrmal sources, dnd new cxcavatin
techniques for coal and gas, and indications are that the Office of Management
and Budgel agrees, but is slashing dollar amounis {e.g., $56 millien lor nuclear
fusion R&D in FY 1974 cut to $41 million); cxpccled lo spark debate are
recommendations for gaining aceess Lo energy raw maierials, among which are the
use of nuclear explosives 1o loosen gas locked in the Rocky Mountains and
offshare leasing: for il exploration in the Atlantic continental shelf.

Sporn, P., The Socia! Organization of Clectric Power Supply in Modemn Sacieties, The
M.I.T. Press, Cambridge, Mass., 1971, 145 pp. (56.95)
Compares the histories ;md cvaluates the lechnical performanee of public and
private_power in the U5, and in other countries; discusses their responses 1o
emergencies, and other aspects of public inlerest; presents some of the problems
which lic ahead in the elecirical supply lnduguy and comments un ihe relative
ab |Il|(.‘5 uf prlvalc ;md publlc pt:wcr mmpamgs to cope \mh lhcm makes sn:vcml

clcclru;al pnwcr UlIIIUCS in the US,; H observes thal pulmcs ;md Lgchnalggy du net
mix well,

Lippert, T. W., *As to Technical Prinr’ity, the Ad ration has Assigned Top Spet to

the Liquid-Metal Fast Breeder Reactor”, Reseurch/Development, v. 23, no. 11,

November 1972, p. 1.
Presents the pros and cons of the LMFBR expressed by the AEC and environ-
menlalists during hearings held by the Joint Commitlee on Atomic Energy 10
check on any possible hangups in the breeder reactor program; describes the
probable cost of the Oak Ridge demonstration project lo develop a breeder of
manufaciuring capability, and the funds expecled io be contributed by the
Gavernment, the utilities, and the successful bidder for ihe contract (G.E.,
Wcslmghgusc or North Amgrlcan Rockwell); noies the Commitlec’s insistence that
the lead reactor manufacturer promise to heavily subesntract to the other two —
fecling that all three will be needed to build the scores of LMFBR's that must bL
on the utility networks in the carly 1990's,

ENERGY — NUCLEAR

‘Hammond, A. L., "'Fission: The Pro’s and Con's of Nuclf:ar Power”' ,SL’IEN{:E v. 178,

no. 4057, 12 Qctgber 1572 pp. 147-149,
Discusses the overall characierislics of nuclear fission a5 a source of CACTEY,
mgelhu’ with is polential advanlages and disadvanlages; notes the grawing con-

cern in the scientific community about concentration on nuclear power and the
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consequences of its large-scale use; outlines the chiel concerns: operating hazirds
{particularly the chances of a serious reactor accident), the difliculties of safe-
2u the fissionable materials used as Tuels, the problem of long-term storage
of radioactive wastes, and the wulnerability of nuclear power systems 1o iech-
nological failures, to natural disasters such as carthquakes, and to human actions
such as carelessness and sabotage; delincaies the advantages of nuclear fission over
traditional sources of cnergy: (1) reduced air pollution; (2) reduction of mining,
and of the : associated water pollution land disruption, and human injuries; and (3)
lowered transportation costs,

“Remarks by D, L, Ray at the Conference on Water Quality Considerations, Atomic
Industrlal Fnrum Washlngmn D.C., 3 October 19727, AEC News Refeases, v. 3, no.

Mr Ray, a new mcmbu of the US, Atomic Energy Commission, outlings his
personal plans and ambitions lor the AEC, placing high priority on achieving
publlc understanding of nuclear energy; dLSt:rlbLS concerns over the eivironmental
impacts of nuclear power plants, in particular, the effects of thermal discharges
and dung:,r of radiation exposure, and ihe need for further research 1o determine
impacts and the best iechnical approach toward mlugdung

them.

Doub, W. O., "The [nternational Nuclesr Market”, Remarks before the Executives'

Club uf Chlcagn AEC News Relegses, v. 3, no. 48, 29 November 1972, pp. 7-11.
Mr. Doub, Commissioner, U.5, ALDmu; Energy Commission, reviews international
devclgpmcnls which are hrlngm;_, about a radieally chankmg world energy market
for the U.5,; discusses the expanding international nuclear market and the capa-
bility of Lhc US. 1o deal with increasing nuclear industry competition from
abroad; notes the U.5. monopoly on uranium enrichment mchmqms but points
out that 5 nations are polential compelitors based on the emerging gas centrifuge
technology; predicts a bright future Tor the U 5. liquid-meial-cooled fast brecder
reactor in world trade.

"Atomic Industrial Forum Study of Nuclear Power Programs”, Manpower Comments,

v. 9, no. 10, Navember 1972, p. 4.

Prescnts the recommendations of the Forum, an indusirial organization of the
nuclear power industry, which resulted’ from the Forum’s year-long siudy of
nuclear power programs in the U.S, and abroad and the consequeni nced for
enriched fuel; the Forum rccommends that the U.S. begin al once ta construet
uranium-enrichment plants that would cost $7 billion, pointing out that the AEC
operates only 3 enrichment plants, which today supply mast of the free world's
uranium fuel for nuclear power, and stressing that “‘as nuclear power is growing,
the uranium produced by these plants cannot carry us beyand 1977'",

“General Conference of the International Atomic Energy Agency Holds 16th Session at

Mexico City”, U.S. Department of State Bulletin, v. 67, no. 1741, 6 November 1972,

pp. 539-342.
Presents a statement made before the conference by Dr, |, R Schlesinger, Chair-
man of ihe Atomic Energy Commissian, in which he reviews the efforts of the
U.5. o develep an energy policy and to come 1o grips with the advantages and
disadvantages of nuclear fission, and discusses the role of the International Atomic
Energy Commission in sceing that nuclear energy is safely managed by those
nations using it.

Lewis, R. 5., ““Citizens v. Atomic Power"’, New Scientist, v. 56, no. 821, 23 November

1972, pp. 450.452.
Describes the questions raised by intervention of citizen groups in the AEC's
reactor licensing process, l.e., questions concerning the right of an industrial
establishment, particularly the nuclear power industry, to impose a now tech-
nology with unresalved health and safely problems upon a communily without its
consent, and the nonexistence of a long=range energy policy other than the nucledr
palicy Qf the Ammlc Energy Commission; discusses the v .uits -of the enviren-
mentalist efforts, c.g., the cstablishment of stricter safety stundards, and describes
AEC reactions to cmzcn intervention in power-plant-licensing hearings.

Gravel, M., “False Claim about Nuclear Electricity Referred to Federal Trade Com-
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Ramey, J. T., “New Concepts in the Siting of Nuclear Power Plants”, Congr
Re

wral Record, v. 118, no, 163, 11 Qctober 1972, pp. 517462-17466.
Sharply crilicizes a Westinghouse Corp. advertisement which claims that the
nuclear breeder reactor "will produce essentially no radioactivity”, and calls for a
Federal Trade Commission irvestigation of the claim; presents 3 scientific papers
(2 by Dr. ). W. Golman, codiscoverer of the lissionability of uranium-233, the
olher by Dr. H. O. Allen, winner of the 1970 Nobel Prize in phys ¢s), which
refute Westinghouse's claim,

cord, v. 118, no. 169, 18 October 1972, pp. E8820-8822.
Reviews the energy crisis facing the U.S. and the status of nuclear power; dis
s0ime new concepls for nuclear xes, including

power-plant site comples
centers”, offshore sites, and power-plant parks, and briefly assesses Lhe pole
new energy lechnologies such as fusion power, solar energy, geothermal cnergy,
and tjdal power,

“Nuclear Interests Win Round in Battle Over Nuclear Safety”, /nside R&D, v. 1, no.
32, 8 November 1972, p. 4.

Reports a finding of the Advisory Commitlee on Reactor Safeguards, a nongovern-
mental commillee of experis, that the current design of power reactors *‘can be
operated without undue risk 1o health and safety of the public”, which represents
an endorsement of the Alomic Energy Commission's criteria for emergency or

i
back up cooling systems; the AEC, however, will conlinue Lo tighten up safety
criteria for reactors,

Gillette, R,, "Reactor Safety: AEC Concedes Some Points to fts Crities”, Science, v.
178, no. 4060, 3 November 1972, pp. 482-484,

Describe, he AEC's more caulious stance regarding the adequacy of emergency
core cooling sysiems; discusses new operaling guidelines proposed by the AEC's
regulatory stalf, prompied by criticisms by safely researchers in natjonal labora-
tories and by members of the Commission's staff [SPR 5(3): 2663-2667| : outlines
the 3 main changes in the g ines: (1) the maximum temperature that reaclor
fuel will be allowed 1o reach will be set on a “case-by-case” basis i which
avoidance of embrittlement of the metallic fuel is 1o be the main concern: (2) in
no case will reaclor 1emperatures be allowed to exceed 2200°F, a reduction of
100° Trom the previous limit; (3) setling of the temperature limits for individual
reaclors is now supposed lo lake into account the likelihood that the closely
packed fuci rods might swell from excessive heat during an aceident.

3086. Ramey, J. T, "New Concepts in the Planning and Siting of Nuclear Power Plants”,

3087,

AEC News R

Ramey, ). T., “Planning and Site Crit
Problem”, ALC News Refeases, v. 3, no. 40, 4 October 1972, pp. 11-17,

ses, v. 3, no. 40, 4 October 1972, pp. 5-10.

Describes the factors contributing to the impending energy crises, and the power
plant siting difficulties stemming fram public concern over the environment as well
as from growing cempetition for availabie land and water resources by other
segments of our society; summarizes the present stalus of nuclear power, and
discusses new concepts in the planning of power plants in terms of advances. in
nuclear technology, such as dual-purpose nuclear plants (for generating electricity
and desalting saline water), and energy centers as agroindustrial complexes, off-

shore siting, and power plant parks; briefly describes advances in technology of
encrgy fuels outside the nuclear field.

Keys to Solving the Power Plant Siting

Describes the dimensions of the siting problem and outlines a 4-point pragram
proposed by the Federal Interagency Power Plant Siting Group for resolving the
energy/ervironment conflict: (1) longrange planning of utility expansions on a
regional basis at least 10 years ahead of construction; (2) participation in the
planning by Government civironmental agencics and private organizalions and
notice to the public of plant site locations at least 5 years in advance; (3)
preconstruclion review and val of all large power facilities by a public ageney
at the state or regional level, or by the Federal Gavernment if the states fail (o
acl; and (4) an expanded program of rescarch: describes ing legislation now
before the Congress, and the role of R&D in resolving the problem.

3088. Lewis, R. 5., “Bailing Out the Breeder”, Bulletin of the Atomic Scientists, v. 28, no. 9,

e
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November 1972, pp. 3132
Paints out undesirable features of the AEC's commitment o the liquid-meual-
cooled fasi breeder reactor as the only means of resolving the U.S, energy crisis:
(1) the AEC functions as both promoter and regulator of atamic power in
onstruction of the $700 million LMFBR demonstration plant at Oak Ridge, (2)
the taxpayer pays mosi of the bill and takes most of the risk against project
failure, (3) the clectric wility industry has liule 1o lose if the demonstration
program fails, and stands 1o gain “a great bonanza”; describes the Breeder Reaclor
Corp. {BCR) and Project Management Corp, (PMC) created 1o run the experiment,

“Plowshare Prospects Survey”, Washington Science Trends, v. 29, no. 8, 27 November

1972, pp. 43-44,
Presents opinions of participants in the American Nuclear Society Meeting held in
Washinglon, D.C., in November, regarding the fuilufe of the “Plowshare” propram;
indications are that the cnergy-environment crisis will play a major role, but
energy shortages could be the determining factor in bringing Plowshare 1o
market”; greatest interest now centers on vasi supplies of natural gas for which
such nuclear explosives may be ‘the only effective method of extrs ion, but
various aitendecs identified possible roadblocks: the availability of fissionable
materials and vast legal problems stemming from envirenmental concerns: ihe
International  Atemic Energy Agency indicated g willingness 10 serve s an
intermediary belween potential suppliers of nuclear explosives and stales which do
not possess nuclear weapons, while the US, Atomic Encrgy Commission has
supported legislation to put the Plowshare program on a commercial basis,

"U.5. Nuclear Industry Demands Enrichment, Data”, New Scientist, v. 56, no. 822, 30

November 1972, p. 509. ’
Discusses a report by the U.S. Atemic Industrial Forum which draws attentian to
atomic cnergy-industry worrics cancerning the fuiure ability of the present U5,
uranium-enrichment policy to meet the demands of both the US. and Europe:
discusses the national sccurity problems asseciaied with development of an
adequate policy, emphasizing that industrial incentive must nol be hampered by
unnecessary scourily restrictions o enlarge and improve the US, capacily to
enrich uranjum.

NERGY RESEARCH

I
[nd
Iy

Spencer, |. D., and Linville, B., Bureau of Mines Energy Program, 1971, U.S. Bureau '
of Mines Information Circular 8551, 1972, 102 pp. (Available from Publicaiions
Distribution Section, Bureau of Mines, 4800 Forbes Ave., Pitisburgh, Pa, 15213,
Summarizes more than 100 basic and applied “clean energy” research projeets
eonducied in 1971; describes various riovel approaches 1o problems in energy
production and use, as well as improvements in technology; includes an appendix
which lists 201 publications associated with the work described in this report plus
several publications issued before 1971, :
Hottel, H, C, and Howard, J. B., New Energy Technology — Some Facls and
Assessments, M.1T. Press, Cambridge, Mass., and London, England, 1971. (Clothbound,
$10.00; Paperback, $2.95) )
Describes the technological status of energy and fuel in the US., assesses the
technical and economic adequacy of existing and proposed processes (and their
consistency with developing standards of environmmenial quality), and suggests
where additional effort — research, development, dernonstration plant — is needed;
examings most of the various methods of crergy production now in use or likely
“lo come into general use, including fossil fuel-to-fuel conversion, nuclear power,
and central station power from fossil fuel, and provides background information
on such relevant topics as energy transportation and storage and the prospecis for
using solar energy.

Patterns of Energy Consumption in the United States, Office of Science and Tech-
nology, Executive Office of the President, January 1972, 220 pp. (Available from U5,
Government Printing Office, Washington, D.C. 20402, Price: $2.25.) '

Presents the findings of a study conducted io provide detailed information on how

==
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, dealing only with energy consumption in the recent past
- making no pr ons ol energy demand -~ and focusing primarily on the
thldLl‘IlIill commercial, and industrial seciors, with somic ailention 1o the transpor-
Lation secior and cl!lumcy of fuel utilization; u;«;urdln;ﬁ 1o the study, 1ol system
cfficicncy in the W.5. is quite low (15 1 50%); major findings include: (1) space
heating for residential and commercial establishments is ihc largest single end use
of encrgy ather than transportation, with residential being the largest af the iwo;
(2) air conditioning, while amounting 1o oniy 2.5% of total energy demand, hus 4
Emwlh rate of 10.2%fycar; and clectric space heating has an efficicney mlmg of
95%, if the conversion of fucl io eleciricity is discounted.

3094. “Center Views Energy Prablems on Global Basis", Chemical & Engincering News, v
50, no, 45, 6 November 1972, pp. 23-24,

Describes th ivitie al Center Tor Energy Manugement and Power
which s commilled not only to advancing the technology of energy conversion,
but "also 1o Lmlnmg people 10 manage effectively whaiever form the energy
industry assumes in the Tuture; discusses a major task of the Center, viz., 1o
gxamine hoth the social and 1echnological impacts of cnergy prgdug.ugn and
utilization,

ENERGY — UNCONVENTIONAL 50URCES
Cherry, W. R., and Morse, F. H., Conclusions and Recommendations ot the Solur
gy Panel, Pr:prmt of paper (Nu, 72-WA[50l-5) presented at the Winter Annual
Meeting of The American Society of Mechanical Engincers, New York, N.Y,, 26-30
November 1972, 12 pp. (Available from ASME, United En;;.mcmn& Cenu,r 345 E.
47th St,, New York, N.Y. 10017, Price: $3.00; $1.00 1o ASME members.)
IdLnuﬁca 3 arcas where solar encrgy muld supply significant ameunt of ihe U.S,
energy need: (1) energy for heating and cooling, (2) the production of fuels, and
(3) the generation of electrical puwer; describes the approximate stale of dwglup—
ment of the various solar u jon techpigues, identifies the major problems o
. be overcome, and indicates the expecied impact of solar encrgy applications;
i concludes lhdL with aquuqlg R&D suppori over the nexi 30 years, solar energy
- . could provide up to (1) 35% of building heating and cooling needs, (2) 30% of the
Nation’s gascous fuel, (3 10% of the liquid fuel, and eveniually ( ) 20% of the
cleetrical power needs of the U.S. — all wilh « minimal effect on the ervironment
and a subsiantial savings of nonrenewable fuels,

3096, Hammond, A L., “Photovoltaic Cells: Direct Conversion of Solar Encrgy" Science, v.
178, no. 4062, 17 November 1972, pp, 732-733.
Evaluates the potential of solar cells for generating electricity for terresirial use,
and deseribes the applications bung studied (c.g, a solar-powered house, a
centralized generating station, and, in the long-term future, large nrblung power
stations that would transmit energy back o earth); identilics the major hindrances

lo the use of solar cells in errestrial applications, namtzly the problems of
recucing the cost of solar cell arrays more than “100-fold, increasing their useful
lifetimes, and developing methods Jor the storage of cnergy; points out that
although the development of pholovoliaic power requires major federal funding,
the polential resource is indeed large.

. : 3097. Hammond, A. L., “Magnetohydrodynamic Power: More Efficient Use of Cnal”

30095,

SEIEHEE v. 1‘73 no, 4059 27 C!ctuhcr 1972, pp. 385 387

Live means of mnvulmg (;Qill Lo r:nmvt:'ri pmnts aut lhm the hlgh r;lflumn,y
: attainable with this technology would lead to reduced consumption of fossil fuels
’ and markedly reduced thermal pollution, and that this echnology offers one of
the best methods of eliminating sulfur oxide and reducing nitrogen oxide cmissions
from coal-fired power plams; describes th limited rescarch being eonducied, and
the problems thal remain 1o be solved, 1e cconomics of the process and the
endurance of the gencralors (parllﬁuldrly their resistance 10 highly corrosive
residvas of combustion); suggests thal efforts 1o improve the use of coal as
worihwhile, and urges increased Government suppori of research on MHD in the
U5,
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3098. Maugh, T. H., Il, *Fuel From Wastes: A Minor Energy Source”, Science, v. 178, no.
4061, 10 November 1972, pp, 599-602, .
Examines the feasibility of canverting solid organic wastes o synthetic fuels,
citing the major drawbacks: (1) the difficultes of raarketing low-value cnergy
resources; (2) the insufficient amounts of swiwble waste materials available; (3) the
difficulties of cullecting sufficient quantities of wasie io ¢ operation of 4
conversion plant eeonamically acceptable; and (4) a Jow fuel yield in terms of
percentage of annwal consumption; describes the development statwis and rescarch
being conducied on the 3 major conversion methods (hydrogenation, pyrolysis,
and  biogonversion), of which the hydrogenation process may show the most
promise, although its economic feasibility remains 1o be determined; concludes
that while conversion” of orpanic wasies o fue is an ideal means of waste

disposal, it is probably an unfzasible means of averting an energy crisis.

3099. “Hydrogen Figures in Many Energy Proposals™, Chemical & Engineering News, v. 50,
no. 40, 2 October 1972, pp. 33-35, '

Presents gencral data on cosls of passible US. energy systems, and deseribes an
energy sysieny using hydrogen, called the Eco-Energy System (EES); outlines the
allernatives {varianis) used W study the -cconamic viability of the EES, most of
which use a nuclear power plant as the primary source of energy; the consensus
among energy-system researchers s ihat hydrogen systems could someday be
cconomicilly and ecologically superior o current cnergy syslems,

3100. Maugh, T. H., I, “Hydrogen. Synthetic Fuel of the Future", Seierice, v. 178, no.
' 4063, 24 November 1972, pp. 849.852,
Assesses the potential of hydrogen, not as an alternative primary energy source,
but a5 an energy carrier in siwations where transfer of energy A electiicity s
inefficient, impractical, or impossible; ibes the most promising areas of appli-
cation, cg., in transportatien (automobiles and aircraft) and for transinission of
energy over long distances; discusses the advaniages, stressing the nonpolluting
characteristic of hydrogen, and the Rhigh efficiency of hydrogen-fucled ENgines;

considers some of the problems (c.g., those associated with storage af g it
hydrogen and reducing the cost of liguid hydrogen), and examines some possible
solutions. :

3101, Lessing, L., “The Coming Hydrogen Economy”, Fertune, v. 86, no. 5, November
1972, pp. 138-142, 144, 146,
Examines the petential of hydrogen as an energy source — a Tuel which wil be
“relatively cheap, marvelously abundant, and entirely clean”, and which might be
in use within a decade; describes the possible applications (e.g., in the heme, in
the automobile, and in aircraft), and the barriers o iis use — chief of which is the
exiaggerated -fear of explosions; outlines the advances in hydrogen icchnology
resulling from space R&D and discusses the problems that remain o be solved

(e.z., high cost, fuel logistics, and slorage),

3102, “A Permancnk and Limitless Encrgy Source for the Warld”, Cemer Report, v. 5, no. 4,
October 1972, pp, 89.
Presenis a report based on recent pr

,,,,,, entations of R. Ross (physicist at the
Lawrence Livermore Laboratory, California) at the Center for Democratic Institu-
tions; the report explains the nuclear fusion process and delineates its advaniages:
(1) the fusion process is kind 1o th ccosystem, since it produces no radioactive
ashes, produces only minimal rad lion, burns no fossil fuels, and releases no
noxious producis; (2) fusion fuel rescrves are virtually inexhaustible; and (3)
fusion eould not be saboiaged; the repart also suggests that a2 bold and decidive
cnergy policy should put fusion as the next slep beyond the fission reactor,
supplementing it at the earliest possible date, and describes several alternativas for
financing the multibillion dollar effort required to develop fusion energy,

ENVIRONMENT — BIBLIOGRAPHY

The Environmental Film Review: A Critical Guide to Ecology Films, Environment
Information Center, Inc., 1 September 1972, 155 pp. (Available from Environment

Informatien Center, Inc., Film Reference Depl., 124 East 39th 51, New York, MY,
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10016. Price: $20.00.)
Consists of two major parts: A Review Seclion which contains all film reviews
according lo 21 major environmental categories, beginning with air pollution and
ending with wildlife; and an Index Section which permits location of films by
subjeet, indiistry, sponsor, and Litle; provides detailed information on use of the
guide, which employs a star rating system (* = above average, ** = exceptional, a
list of film distributors, and ordering information. ' '

ENVIRONMENT — INTERNATIONAL COOPERATION

the AdmlﬂlSU‘EHVE Commitiee ‘
ence on the Human Envimnmcnt Smckhulm chdcn 516 ]unL 1972, 87 pp.
lA\huIabIc by accession number (F‘B 211-133) iind litle frnm Natianal chhnlml Infor-
maunn Service, Springlield, Va, 22150, Price $3.00.|
Outlines lhc currenl environment-related activities of the U.N. system (in such
areas as the planmnb and management of human scttemeiits for cnvironmen

quality, the environmental aspects of natural resources management, and develop-
ment and the environment) and gives examples of the wend toward multi-
disciplinary approaches; deseribes the cnvironmental orientation of the UN.
system — the functions and perspectives; presents the ACC’s conclusions, which
|nclud\, (a) énvimnmmml |;5ucs are fzu;cls gf dcv«,lﬂpmem .md ihc o slmuld

al prLsem are not cc;w:rm or ar ||1:1ch:qual,cly i;uw:lcd, .md an inte
approach io many questions of the environment is needed; (c) an interr
approach 1o cnvironmental questions depends on the political will and deci
the Member Siates,

tional
s of

{ndernationdl Orgunizational Implications of Action Proposals, Report of the Secretary-
General to United Nation's Conference on the Human Environment, 5-16 june 1972,
39 pp. |Available by accession number (PB-211-133) from Nationai chhmgal Informa-
tion Service, Springfield, Va. 22151, Price: $3.00.]
Describes the need for new approaches 10 management of environmental problems,
and presents 10 criteria for international organizational arrangements in the
wiranmental field, such ast (1) “it is more logical 10 consider a network of
dional, murmlmnal funetional, and sectoral organis ons with appropriaie
rinkages . .. than to think in terms of a global 'super ageney’ *'; (2) “environmental
problems am:‘l situations vary greatly among nalions and any organization arrange-
menls conlemplated must necessarily bear this fact in mind®; outlines the new
functions required at the international level, the broad institutional alternatives,
and the requiremcnts for and administration of imternational enviranmental funds.

International Organizational |mplicutions of Actian Froposafs: Addendurn No. 1: Views
of the Preparatory Comnittee for the Conference, Presented at United Nation's
Conference on the Hu onment, 5-16 June 1972, 8 pp. | Available by acce
number  (PB- EII -133) tile  from Mational chhm;dl Information  Service,
Springfield, Va. 22151, Price: $3.00. |
Reprints Chamcr I ("International Grgﬂni;’.ﬂﬁ@nnl Implications of Reeomimenda-
lions for Action by the Cunf rence") of the Preparatory Commiltee's report on
the diseussion at its 4ih session, o facilitate consideration of this subject at ihe
U.N, Conference; examples of the opinions expressed follow: members ol the
Preparatory Commiitlee stressed the need 1o take into account the regionil nature
of many environmenial problems and of the measures required 1o deal with ihem;
lhcn: was general concensus on the need to establish, within the UN,, an
broad and conlinuing policy direction for
eld af human envirenment, and that it would be
g al lh‘n umc: lhe prCEISL fum:.lmns 115 uf rcher;u of

_Cunﬁ,rcn;; far Agllun at Lhu mlu lmuuml |LVL|

Identification and Cenirol of Pollutants of Broud [nternational Significance, presented
at United Nation's Conference on the Human Envirenment, Stockholm, Sweden, 5-16
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lune 1972, 101 pp. [Available by accession namber (PB-211-133) and title from

Mational Technical Information Service, Springfield, Va, 22150, Price: £3.00.]
Considers all aspeets of pollution, examifes the nature .ind exient of pollution
problems in industrial and developing countries, tabulates the characteristics ‘of
major pollutants (including their cffects on man and the environment), and
identifies major pollution problems; outlines the areas where internatienal coopera-
tion in pollution contral would be bepeficial and the specific areas of needed
actioit; offers 23 recommendations regarding actions 1o be taken by the govern-
ments of the Member States and by th arganizations in e U.N, sysiem, which
underscore ihe importance of acquiring and disseminating knowledge for assess-
ment of pollutant sources, pathways, exposurcs, and risks - and the need for the
development of monitoring and rescarch programs 1o provide that knowledge.

Educational, Informational, Social, and Cultural Aspecis of Enviranmental Issues,
Report of the Secrctary-General to the United Nation's Conferénce on the Human
Enviropment, Stockholm, Sweden, 5-16 June 1972, 36 pp. [Available by accession
number (PB-211-133) and tide from National Technical Information Service,
Spingficld, Va, 22150. Price; $3.00.] :

Relates man's development with the desire for 2 decent envirenment, and describes
the social and cultural rools of the envirormental cri is; ouilines the general
manifestations of envirormental problems (the ecological crisis, the population
explosion, the deterioration of human settlements, ele.); defines the objectives of

aclions Lo improve the environment {e.g., © maintain and restore the biosphere, to
imprave the quality of | e '

C, o promote the development af the "whole man”);
presents recommendations for national and international action, dirccled 1oward
inclusion of enviranmentrelated subjects in school curricula, training of specialists
in environmenial management, and cstablishment of an international program of
lechnical and financial assistance o further these aims,

Development and Environment, Report of the Secretary-General to the United Mation’s
Conference on the Human Environment, 516 June 1972, 70 pp. [Available by
accession number (PB-211-133) and title frem National Technical tnformation Service,
Springfield, Va. 22151, Price: $3.00.] .
Presenis a briel summary of the Report an Development and Environment {ihe -
"Founex Report”) which resulted from a meeting of a pancl of experts at Founex,
near Geneva, 412 June 1971, and which essentially comprises a statement of
environmental issues in the development process, particularly those of developing
countries; offers recommendations for national and international action, directed
loward the integration of environmental goals with development policies, and
loward establishing an appropriate balance hetween environmental concerns and
development, through assistance of the UN, and ather regional organizations in
organizing rescarch, in training personnel, in arranging for information exchange,-
and in providing increased technical and financial assistance; includes 3 annexes
presenting the complete Founex Report, the general vicws of a Working Party on
the chiel environmental problems in developing countries, and a sSUMMmary report
on regional seminars on development and environment (held during August and
September 1971), ‘
“U.5. and US.S.R. Sign Memorandum of Implementation of Environmental Agree-
ment”, US, Department of State Bulletin, v, 67, no. 1738, 16 October 1972, pp.
451-455.
Presents the text of the Memorandum signed at Moscow, September 1972, by
representatives of the U.S, and the Sovicl Union, providing for joint research in
environmental areas such s air, water, and marine pollution, enhancement of ihe
urban environment, effect of ehvironmental changes on climate, and earthquake
prediction,
"“Five-year Field Program to Establish a Satellite Geodetic Survey Network; Completed
by U.5., Canada, and Great Britain”, LS. Department of Commerce News, Releasé
NOAA 72-134, 11 October 1972, 2 pp. .
Describes the highly aceurate satellite geodotic survey network linking Canada with
Alaska and the Continental U.S., established as part of -a program 1o help
modernize the present geodelic network dating back to 1927 and based on
measurements made s early as the 1800,
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ENVIRONMENT — MAN INTERACTION

Preiser, W.F.E., and Reagan, ). T (Eds) Environmental Design Perspectives: View-
paints on the Frafuyan d Research, Man-Environment Systems: Focus
Series, Association for the ,tudy of nvironment Relations, Inc., and Callege of-
Architecture, Virginia State Polytechnic Institute and State Unnvcrsnty, 1972, v. 1, 151
[4:3 (Avallahlg from Association for the Study of Man-Environment Relations, Im:
P.O. Box 57, Qrangeburg, N.Y. 10962,)
Prcscnls articles by individuals associated with the College of Architecture at
la Tech, grouped inle 3 topical domains: design education, professional
ce, and environmental design; the firsi section deals with Ldllﬁﬂlmlml objec-
tives and approaches in the Virginia Tech College of Agriculiure; the second deals
with such subjects as transporiation, environment, urban growih policy, and
computer-aided design; and the third ¢ with such topics as man-environmem
research and environmental design,

Boyd, R., “"World Dynamics: A Note”, Scienee, v. 177, no. 4048, 11 August 1972, pp.

516-519. .
Offers an alternative to Professor J. Forrester's computer-based predictions |see
SPR S(’I) 2042], which reveal that Forrester’s world moddl is quite sensiiive to
changs in as surnpuans starting with an essentially similar model bui incorporating
a “technalogy variable”, a set of beliels as to the effect of technological progress
and assuming a quicker decline in population, produces an optimisti
world p&pulatmn levels off at 15 billien within a ceniury, progress in recyeling
technology halts the mnsumpunn of natural resources completely while there are
still quite large roserves n:m;umn;a, the quality of life begins ta climb, and
pollution never begins the rise prodlc[cd by Forrester’s model; concludes lhal the
World Dynamics simulation alone “is far from useful as a pulmy tool",

Turk A Turk J and W|ttcs I. 1., Ecology, Pollution, Enviromment, W, B. Saunders,
0)

ngs lhc rmu lypcs of pmllutmn — agricultural, radioactive, thermal ,

©ete. = and the paris of the environment they affect - air, water, Iand and peop c_,
cxplains fin each ease the necessary scientific basis, and uses v;vuyd.xy Laamplas for
illustrative purpases

Bourne, A., Pollute and Be Dumned J. M. Dent, London, 1972, 216 pp. (£2.95)
Examlhcs the environmental darﬁﬂgc going on in ihe world, which is in |.1FgL
measure the result of technological development; asks qucslmns about the
motives of man and his-ingrained disregard of things environmental; coneludes that
man has noi yet come o terms with his environment, nor with himsell as an
arganism dependent on its environment, ’

Beckerman, W., “Environmental Policy: The Contribution of Economics”, OFCD

Observér, no. G0, October 1972, pp. 34-36.

Discusses lhc application ﬂf cconomic theory 1o identify (1) the sense in which
pollution constilutes a problem and (2) the type of solulions which miglit be
found, and offers some examples in specific areas; c.g. (a) the social cosis of
pallulmn which are cxlernal to the pelluters; (b) optimum choice in the rate at
which society should discount the future, considering the long dLIay befor
cffects of pollution may be felt and the uncertainty about {

that almost all the major features of Wie civironmental problem can bc greatly
clarified .in the light ol exisiing economic theory, although iere are some diffi-
culties that would have 1o be worked out.

Man's Impact on the Globul Emvironment: Assessment and Recommendaiions for
Action, Report of the Study of Critical Environmental Problems (SCEP), MIT Press,
Cambridge, Mass,, 1970, 318 pp. ($2.95)
Summarizes lhc; findings and specific recommendations developed by the various
Work Groups of the Swdy concerning the climatic and ccological effects of man's
activities and the implications of change and remedial action, and presents the
reports of 7 SCEP Work Groups; also offers general recommendations, in brief: (1)
the development of new methods for gathering and compiling global economic and

statistical infermation; (2) a study of the possibility of 5cu|ng, up international




physical, chemical, and eccological measurement suandards to be administered
through a monitoring standards center; (3) an immediate study of global manitor-
ing o examine the scientific and political feasibility of integration of existing and

planned monitoring programs,

3118, Planping dnd Management of Human Seitlemeiis for wironmental Quulity, Report of
the Sccretary-General to the United Nation's Conference on the Human Environment,
Stockholm, Sweden, 516 June 1972, 40 pp: |Available by aceession number
(PB-211-133) and title from National Technical Information Serviee, Springlicld, Va.
22150, Price; $3.00.]

Explains the need for action in the area of human settdements and identilivs the
objectives of such action, viz., 1o achieve minimum acceplable environmental
conditions in such arcas as shelier, employment, and fulfillment of biological,
social, and cultural Aceds; emphasizes the need for a comprehensive approach 1o
the settlements problem and examines the key aspecls, including population
growth and distribution, industry, transpori, water supply, sewage and wasie
disposal, as well as health and well-being; offers recommendations for national and
international action: e.g., adoption of i comprehensive ehviranmental development
approach; establishment of national population policies, ian s, ete.; the
achievement of public participation in formulating and implementing such policics;
establishment of international services and facilities 1o support dction at the
national level; and an international program far enviroamental improvement areas,

ENVIRONMENTAL AGENCIES

3119. Walsh, j., “"U.N. Environmental Program: Despite Hitch, Coming on Sirong”, Scieace,
v. 178, no. 4066, 15 December 1972, pp. 1183-1185, 1226, :

Examines the underlying issues of the controversy between Maurice F. Suong
(presumptive head of the now UN., Epvirepment Program) and the " UN.
Secretariat, viz., yuestions aboul management of the Program and about control of
the Enviranment Fund; reports that the controversy is now apparently seitled and
that Strong will be nominated as first secretary of the EnviFanmeni Seer iatl by
U.N. Secretary General Kurt Waldheim; discusses other matiers of eoneern, such as
the proposed location of the Secretariat in Nairobi, Kenya, and the opposition of
the UN. specialized agencies who view the Environment Sccrelariar s i
competitor for funds; deseribes the type of assistance that Lhe Secretarial is likely
1o give individual countries, stressing that the focus will be “glabal environmental
problems” — that is, problems thai trafiscend national boundaries,

o
[

0. *“'EPA Moves to Upgrade R&D Management”, Chemical & Engineering News, v. 50, no.

51, 18 December 1972, pp. 14, 16,
Discusses a General Accounting Office study which sharply criticizes the Environ-
mental Protection Agency's and predecessor agencies’ management of Federal R&D
and demonstration programs for curbing water pollution; for example, GAQ noted
that millions of dollars earmarked for demonstrating new or unproved waste-
treatment methods have been spent instead for demonstrating “new” uses of
lechnology that Ras been in widespread use for many years; GAO also cited
unwarranled delays in approval or denial of new or ongoing projects, inadequate
project monitoring, and delays in disseninating projeci reporis; points to EPA’:
efforts 1o implement GAD recommendations wiih significant progress already
made,

21. “EPA Assesses Pollution Control Benefits", Environmental Science & Technology, v. 6,

Lad
ol

1o, 10, October 1972, pp, 882-883,
Deseribes the organization of the Environmenial Proicction Agency's Implementa-
tion Research Division (IRD), and iis purpose: "to carry out an interdisiplinary
multimedia' program of studies that will hetp EPA implement i1s environmental
protection responsibilities”; delincates ta of IRD's 4 branches: (1) the
Economic Analysis Braich is charged with fin ing-ways (o pin down the costs and
benefiis of pollution control; (2) the Ecological Studies & Technology Assessment
Branch concentrates on research needed by EPA o evaluate environmental impact
statements; (3) the Standards Research #ranch works on the development of
Q : betler methodology for evaluating environmenial standards; (4) the Sysiems
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Pratect the Enwmnment" National [ourndgl, v. 4, no. 5, 9 De

Evaluation Branch identifies incentives and rolated fiscal inducements io promote
pollution control,

EXPRO 73, Oflice of Research und Monitoring Extramurdf Program Information
Bulletin, Fiscal 1973, Office of Research and Monitoring, Environmentdl Protection
Agency, Oclober 1972, 253 pp. (Available from Resource Management Branch, Office
of Research and Monitering, U.S, Environmental Protection Agency, sthmgmn ne.
20460.)
Presenis general guidelines for developing grant or conlract projects, briefly
describes lhe Office of Research and Moniloring's grant and contract activities,
offers guidelings for submission of grant applications or contract proposils, m]d
pm\udr_s a comprehensive listing of research, development, and demonstration
projecis planned for funding during FY |973 grouped aceording to various
program areas such as health effects, ecological ullm. Uransporl fawsesses, applied
sgicnce and technology, and solid wasle wechnology.

ENVIRONMENTAL LEGISLATIQN

Walsh, J., "Environmental Legislation; Last Wmd from Congress”, Scicice, v, 178, no,
4061, 10 November 1972, pp. 593-595.
Describes some of the major provisions and controversial features of environ
control bills passed shortly before fimal adjournment of the 92nd Congress;
major bill is the Federal Water Pollution Control Amendments, whieh Brings :llmul
a shifi in enforcement criteria from wa ity standards (o effluent limitations;
ranking next is the Federal Environmenial Pesticide Control Acl (with a $24.6
billion authorization) which includes a provision for government reimbursement of
manufaet irers of any others holding supplics of a dangerous pesticide banred from
— 2 provision which environmentalists Teel will inhibit use of the
Suspumnn mechanism Lo protect public health and the environment and will
prevent enforcement Qf th law; other last-minute legislation includes a coastal-
zane management bill, a law to regulaie ocean dumping, and a neise control act,

Hollings, E. F., “The National Coastal Zone Management Act”, Cangressional Record,
v. 118, no. 155 13 October 1972, pp. 517875-17876.
Describes chief provisions of thc National Coastal Zone Management Act, §, 3507,
which will provide up to $200 millien over ihe nexi 5 years to help th glalw:s
protect, preserve, and restore Whe quality of iheir coastal areas; the Acl, which is
: designed 1o complement the proposed National Land Use Policy Act L\Isa provides
states with national poliey goals to control those land uses which have a direct and
significant impact on coastal walers, :

“Water Pollution Law — 1972 Style”, Enmvironmental Science & Technolegy, v. 6, na,

13, December 1972, pp. 1068-1070,
Describes the costly Federal Water Pollution Control Act Amendmenis of 1972,
passed over the President's velo and modeled closely after the clean air b|||
including an $18 billion autharization over the next 3 years for publicly D\vncd .
wasle treaiment works — 3 times mare than that requested by the President for -
the same time period; presents calendars and tabl picting standards and
pollution level schedules through FY 1983 and autharizations thruugh FY 1975
under the new act (P.L. 92-500).

Barfield, C. E., "Water Pollution Act Forces Showdown in 1973 Over Best Way to
cember 1972, pp.

1871-1882,
Examines the policy issues engendered by a last-minute amendment to the Water
Pollution Control Act of 1972, which exempted the Environmental Proteetion
Agency (EPA) from filing impact staiements on most actions it will take under the
new water bill: (1) whether EPA is bound by the Naiional Environmental Policy
Act (NEPA) requirement for impact statements from all Federal ager
whether NEPA, which has been used 1o challenge dozens of Federal proj
should also be available to challenge specific pollution controls that Congress
mandated; presents the arguments for and against the amendment (by agency
heads, environmentalists, indusiry, members of Congress, et al.), and describes the
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bases for these arguments,

In Productive Harmaony, U.S. Environmental Protection Agency, Septémber 1972, 13
ble fram EPA, Office of Public Affairs, Washington, D.C. 20460,)

: the purpose, content, and form of environmental impact statements as
required by the National Environmental Quality Act (NEPA); describes how and
when the statements are to be made, the role of the.Council on Envirenmental
Quality, and EPA's impactstalement review process; reviews legal aclions and
court decisions concerning violation of NEPA's Scction 102(2){C).

@ Resource Alternative, Preprint of a paper (No. 72-WA/NE-6) presented at the Winter
Annual Meeting of The American Society of Mechanical Engineers, New York, N.Y,,
26-30 November 1972, 9 pp. (Available from ASME, United Engineering Center, 345
E. 47th 51, New York, N.Y, 10017, Price: $3.00: $1.00 10 ASME members,)
Presents a briel history of the National Envirenmental Policy Act of 1969, and
traces the evolution of jts “alternalives” section in Congress and in the courts;
describes the events leading o court action against the Department of Interior for
failure w0 camply with the “aliernatives” section of ihe Act: discusses the impact
nf the eourt’s decision in that case {viz., “that Federal agencies must consider not
only the alernatives but also the environmental impacts of those aliernatives™)
and ihe impact of other court actions on the content of major encrgy-refated
environmental statements released by the Interior Department and the AEC during
1972,

Gage, S. )., Impact of Environmental Statements on Consideration of Nuclear Power us

EUROPE

“For A 'European’ Science and Technology Policy”, Embassy of Switzerlund Builetin,

v. 12, no, 3, November 1972, pp. 31-33, :
Presents comments concerning Lhe urgeni need for a common European scicnce
policy, for example: “the coordination and prometion of scientific research and
technological development; at Community level, should indeed be one of highest
priorities of the cnlarged Community”’; “A gradual awakening 1o the inadequacics
of technological development , .. has recently caused social demands to be slanied
towards R&D goais capable of better meeting the social needs shared by European
countries (health, transpori, icleccommunications, etg.); “in order 1o cope with

these varied needs. .. the Member Cauntries. .. will find it advaniageous to pool
their efforts in.lhe R&D field"; stresses the Community's need to pravide itsell
with the machinery to shape the decisions that will form the common R&D policy
and the organs and resources necessary o implement them.

Europegn Scientific Caaperatian: Priorities and Perspectives, Science Policy Studies and

Documents, Unesco, no. 30, 1972, 32 pp. (Available from Unesco Publications Center,

P.0. Box 433, New York, N.Y. 10016, Price: $2.50.) ;
Deseribes the organization of the Budapest Meeting of the Commiltee of Govern-
mental Experts on Science Policy selecied by the Governmenis of ihe European
member states of Unesco; presents the Preamble (which includes a tentative list of
the promising areas and possible modalities for cooperation) and the 5 specific
recommendations adopted by the Commitice, which deal with: (1) the prospects
for further European scicnce cooperation; (2) the planning aspects of science
policy-making; (3) the management aspecis of science policy-making and the
efficiency and cffectiveness of R&D; (4) the forec ng aspects of science policy;
and (3) the international cxchange of dala on the profile of R&D efforl in
European Member States. ’

“Upheaval Ahead for the European Commussity”, Nature, v. 239, no. 5371, 6 October

1972, pp. 297-298.
Considers the management changes that may result from enlargement of the
European Community in January 1973; cites the failure of Euratem and the
inadequacy of present arrangements for 2 common agricultural policy as examples
of the shorisightedness and mismanagement on the part of the bureaucracy in
Brussels; siresses the need for a common R&D nolicy, agreement an technical
objectives, coordination, and common planning, 1o assure orderly development of,
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3132, Friborg, G. (E
West European Science stearch CDLH‘IEIIS hcld at Aarhus Dcnmark 9:11 Frhruarv
1972, 301 pp. (Avallabli; frgm NFR l:dlu;'rml Service, Wennu Gren Center, Box

Rcvmws th activities of lhe c:mmuls and prﬁLnlh papers delivered a1 the confer-
ence which provide: (1) brief .'unlyscs of the CDUHEIIS fn::m Jdmmlg,il m,
scientific, and science policy points of view; (2
' councils today and in the 1970% with special reference Lo their 5|gm1n..uug for l‘n,
universities, research institutes, and the community at farge; and (3)an analysis of
the 5g,|cnl|f"r; and practical uspeects of collaboration among these councils 1oday
and in the Tulure; includes an appendix which describes the organization of ke
councils.
“Common Market Expands Suppurt for R&DY, Industrial Research, v. 14, no. 1,
October 1972, p, 24, :
Du:nbus a new |mm seience md li:t.hnﬂhjgy {:crln:y ad;plgd b\ um Cumnmn

.
e}

purﬂ rLSEﬂlEh 1o lcchmcdl IﬁﬂDthan and whn:h calls for-the Vc.sldbhshmunt of a-
Eurapcan Research and Devclapmcnl Agency wlhose lop ily lask will be 1o
underwrite industrial innovation and development projects, slullng in early 197 3.

3134, “Eurogroup Defense Spending Up by $1.5 Billion for Coming Year”, Aviation Week &
Space Technology, v. 97, no, 24, 11 December 1972, p: 22,

Describes the concern that prumplcd an increase in defense spending for 1973 by
10 of the European members of the 15-member North Atlantic Trealy Organiza-
tionn, namely, (hat too large a portion of the total defense dollar is being 5pénl on
)’kﬂl'ly operaling costs, and oo litlle on investments in modern cquipme
- portion of the increased ur ing will be spent for ificant aircraft and missile
procurements; the countries. comprising lhe Europroup are the UK, laly,
Belgium, West Germany, The Nelherlands, Denmark, Greece, Luxembourg,
Norway, and Turkey.,

S ) : 3135, "How to Find a Europecan Spm:e Policy’', Nature, v, ZQG, no. 5376, 10 November
- o : L 1972, pp. 61-62.

’ D| sses the barriers lo a common space poll(‘;y for Europe, among which are: (1)
dimgccmmt on the nwd for zm |ﬂdeL‘-ndLﬁL Iaumhmg liu; ity; (2) mnslrusl |n th

snmpl; admmisuauve prublu 5
Rescarch Organisation {ESRO) and the £ mpcm Lauucher Devduplmnl Or&.nmsl\-
tion (ELDO}; suggests that ESRO and ELDO be completely merged, rather than
merely united, and that member countries be compelled to agree thal membership
would forbid c:cmlr;‘igung out parts of the program with which they did not agree;
L stresses that withoul a thorough, independent study of the basis on which a
{ program. of work might be established — and political approval of llu. completed
study — a European spact program is hot likely to emerge,

3136, “Progress at Last™, Noture, v, 240, no, 5377, 17 Noevember 1972, p. 122
Discusses a pmpgsul made al a meeting of European acruspace mifiisters Lo creale
a Guropean Space Agency which would be responsible (1) for iunmn&, all the space
projeels that eome under the European Liuncher Duvclppnu.nl Organisalion ,md
the European Space Research Organisation (ESRO), (2) for running cach country's
national program, and (3) for any European involvement in the post-Apollo
- : project; also anpnounces plans Tor ESRQ (o implement Phase B of the industrial
s R ‘ studies for the post-Apullo sortie laboratory, with West Germany, Belgium, ltaly,
: and Spain indicating a willingness 1o fInanee this stage of the studies,
3137, "pPost-Apollo Participation Still in Doubt"”, Nafure, v. 240, no, 5386, 10 Nuvcmbtr
1972, pp. 64-65.
Assesses prospects of Europe’s invelvement In the U.S, space program, as well as
. the future of the European Launcher Development Organization ([LDD), notes
7T A C ) ©the kick ol agreement eonecerning ELDO, (1) with Britain and Germany leaning
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toward purchase of American- launchers - in view of failure of ELDO' Europa
program, (2) with Germany urging abandonment of the program in favor of
participation in the U.S. program, and (3) with France insisting on development af
European launch facilities; estimates initial cost of European participation should
be about £250 million in order Lo be effective, which would preclude continued
support for ELDO; emphasizes that with each delay -in reaching a decision, the
extent of European participation designated by NASA becomés smaller,

3138. Klass, P. )., "OTP Proposes ESRO Pick U.5. Aerosai Partner”, Aviation Week & Space
Tec/nology, v. 97, no, 16, 16 October 1972, p. 16,

! Examines the possible implications of the Office of Telecommunication Policy’s
; (OTP) endersement of negotiations on an acrosat arrangement between the
: - European Space Research Organization (ESRO) and the Communications Satellite
Corp., of with any other U.S. company interested in such a partriciship; QTP
officials believe the endorsement gol the sialled aerosat program going agaln; some
industry and government ebservers, however, believe that OTP has strengthened
lhe bargaining position of ESRO on the production-sharing ratio for the space-
borne portion of the acresat system, and that ESRO might demand a 50/50

production sharing as the price of acceptability of a U.S. partner,

3139, "Overseas Competition Ganging Up®, Astronautics and Aeronautics, v. 10, no. 11,
November 1972, pp. 14-15. '

- : Presenis highlights of a report by an export commitiee of the Commen Market; of
: chief concern te the LS, is the commillee’s recornmendation for establishment of
' ' a single aircraft-engine enterprise in Western Europe and two enterprises producing
airframes with the aim of supplying European requirements with European aireraft
and giving U.5. manufaclurers more competition worldwide; government subsidies
for -aircraft production is urged, bul the exact amount of government participation -
in these evalving aircraft and airlrame cnterprises has yet Lo be determined; tha
committee also recommends that the Communily encourage and finance a
judicious program of applied research related 10 overall civil aviation necds.

3140. "European Energy Policy: Difficult Political Problems Pased”, Science Policy, v. 1, no.
6, November/December 1972, pp. 1.5-1.6. .
Presents views cxpressed by G. de Carmoy in his paper on 'The Palitics of
European Energy Policy”; according lo. de Carmoy, “perhaps of even greater
concern [than energy nceds and how 1o meet them] are the political problems
implicit in proposals for the emergence of a realistic European cnergy policy from
the callcction of widsly differing national policies that now exist"; a large parl of
de Carmoy's paper is deveied 1o presentation of basic statistics relating o the
contribution that is being made, or could be made, by various forms of energy
(e.g., coal, gas, nuclear) in terms of size, capital, and control, which de Carmoy
believes is prerequisite 1o the definition of policy goals as may be occasioned by
lechnological and geopolitical considerations; de Carmoy briefly surveys the energy
policies of the main European industrial countries, and coneludes that Britain has
the most faverable energy balance sheel, while France has greater control, i.e., the
government controls the entire energy scctor, :

3141, Vergudse, D., “Europe and the Environment: Cooperation a Distant Prospect”, Science,
v. 178, no, 4059, 27 October 1972, pp. 381-383, .

Desciibes insticcessful efforts o develop a common environmental action program

for Europe by supranational institutions, including NATO and OECD as weli as

the 3 European Communities — the EEC, ECSC (the European Coal and Stesl

Community) and Euratom; discusses the factors which act as stumbling blocks 1o

any common European policy (c.g., nuclear or space): reluctance of countrics like
France and Britain to participate fully in the work of OECD and NATO;
dissension within the ECC between the commission (the exccutive body of the 3
European communities) and the eouncll of ministers (the "walchdog” of national
imemsll,s and independence; lack of common air and water-quality standards among
countries,

3142, “Rhine-Basin Countrics Vow to Clean Up River”, Chemical & Engineering News, v: 50,
no. 47, 20 November 1972, pp. 8, 11. '
Qo Describes the Inereasing pollutant levels of the Rhine River; and the actlons to
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correct the siwwation promised by the 5 countrics served by the Rhine (France, W,
Germany, Luxembourg, the Nclhcrland,, and Swilzerland), at a meeling caIIu‘J by
the Netherlands' government; these countries also requesied that the international
Rhine protection commission draw up a list of chemicals that either should be
banned from the river or be subject 1o cantrols,

3143. Orski, C. K., “The Future of European Intercity Transport”, OECD C?Li.servcl na. 60,
October 1972 pp: 27-33. .

Describes European countries’ plans for large-scale program lo improve and expand

Lheir mu.rr:m, transporlation sysiems, which include improvements in rail service,

mn&“uclmn mf mndLrn 5upcr h. ] ind the building of rew airports as \wll

g aircrafi fleets; illustrales the comparative

advgnmgg: of different lranspurL mndc% and describes several  wransportation

systems being considered (e.g., advanced high-speed rail sysiems and unconven-

tional ground transporiation systems); stresses the need for a balanced and
iilegrated transparl system for Europe as a whole,

3144, “European Molecular Biology Laboratory”, Scierice Policy, v. 1, no. 5, September/

October, p. 3.3.
Announces a decision 10 establish the Laborawary, reached al a session of the
intergovernmental organization for coordinating Europcan rescarch in molecular
biology - (European Molecular Biology Conference established in 1970): delegates
from Austria, France, Germany, lsrael, Nclherlands Sweden, Switzerland, and the
U.K. |mmcd|amly annuunccd their governmenis’ intention lo participate, Denmark
and aly expressed support but were unable, as yel, to signily their assent, while
Greece, Norway, and Spain announced that Lhcy would be unable o join in the
P beginning; principal tasks of the Laboralory (to be localed ai Heldelberg,
: Germany, with two out-stations a1 Rescarch Centers in Hamburg and Grenoble)
will concern the development of instrumeniation for melecular biology r search,
and providing a center at which scientisis'can underiake sugh research as visitors.

FINLAND

Kaurnen, P., and Linna, M., "Sclencc Policy and [nternational Research Cooperation in
le;md“ Sucme Falify, v, 1 no. 5, September/October 1972, pp. 1.1-1.2.
Discusses the distribution of research input in Finland, which amounted 1o aboui
. i 300 mitlion marks in 1969 (divided roughly on a SDISD basis between the public
; and privaie su;lf)r) and Is estimated at aboui 380 million marks in 1971; describes
s Finland’s science policy program which is focused on increase of lhu. reseairch
mpul the increase of planning, the developmenti of tesearch conditions at
i instiwtes of higher education, the improvement of scientific information services,
i and the increase of inlernational research cooperation, and also emphasiz :
; need for increased inpul in technological research; summarizes current efforts in
i international research cooperation and outlines fulure prospects,

' 3146, “Finland: Increased Research Expenditure”, Science Palicy, v. 1, no. 3, September/

Ll
e
L

October 1972, p. 2.3.

! Presents highlights of the Finnish Industrial Board's program, which predicts that
technological research financed by public funds will by considerably increased in
the period 1971-80; cmphasizes lhc role of efficient wchnological R&D of new
products and production methods in securing economic growth and fnternational
compet vumss' proposes a 15 1o 16%/yr increase in government funds for
research in the 1970s, which would raise Finland's researeh input lrom 0.9% of
GNP in 1970 1o 1.8% by 1980,

FORECASTING

3147, Martino, ), P, "“The Role of Forecasung in Technology Assessment”, The Futurist, v,
6, no, 5 October 1972, pp. 210211,

[xpln' s the kinds of technological forecasts required o carry out cach of the

procedural steps for technology assessment: (1} identifying and reflning the subject

10 be assessed; (2) delineating the scope of the assessment and developing the data

O
: it seicree Polky Bamss Do B0



Q

ERIC

Aruitoxt provided by Eic:

3148,

3149,

3151,

3152,

four P73 seionce olicy Rovioas

allernative strategics 10 solvee ihe selected problems with the

) fying the parties affected by the selected problems and the
iechnologies;, (5) Lifying ihe impacts on the affected: parties; (6) evaluating or
measuring the impacts; and (7) comparing the pros and cons of alt ive
straiegies; concludes that “only through technological forecasts can, .. benefits
and cosis be identified carly enough that there is still time 1o make a meaningful
choiee”,

Khol, R., “What Good is Technological Furecasting?” Machine Design, v. 44, no. 30,

14 December 1972, pp. 114-120, ‘
ldentifies two basie Torecasting techniques: trend extrapolation and ils subsets
(such as envelope curves, growth analogy, ¢tc.) and Delphi, which is simply
somicone's subjective opinion of what will happen; d
tions: exploratory and normative; presents the differing views as 10 the value af
forecasting (ranging from “i's a waste of time” Lo "it's the greatest) and as 1a the
best methodology (with military forecasters Tavoring irend exirapolation, industrial
forecasiers favoring Delphi, and others favoring'a combination of miethodolog
other views expressed emplasized ihe need for technology assessment, which
walild require forecasting.

Salancik, G. R., “Choosing Technology for a Better World™, The Futurist, v. 6, no. 5,

October 1972, pp. 208-209, .

* Discusses the 250 responses received lo a quesiionnaire prepared by the Institute
for the Future requesting members of the World Fulure Seociely to rate 12
technological developments according to desirability, and Lo judge how they would
affect 10 selected values; high on the list of desirable developments are cheap and
clean clecirical power from thermonuclear plants, increased world agricultural
production, and mass cconomic fertility control agents in waier and food; these
were deemed 10 contribuie mostly 1o such values as a prosperous |ife, family
security and care, and accomplishment, -

base; (3) ideniifying
technalogy; (4) ider

Perspectives on Benefit-Risk Decision Making, Report of a Colloquium Cenducted by
the Committee on Public Engineering Policy, National Academy of Engincering, 26-27
April 1971, National Academy of Engineering, 1972, 157 pp. (Available from Com-
mitlee on  Public Engincering Policy, National Academy of Engincering, 2101
Constitution Ave., Washington, D.C. 20418.) : .
Identifies the categories of decision making discussed at the Colloquium: (1) risks
determined by individual option {e.p., sporis, smoking, use of seat belis); (2) risks
determined by individual option somewhal limited by governmenial action (e.g.,
medical use of drugs, building codes, safety regulations); (3) risks determined by
gavernmental action (e.g., air pollution, n energy) — the categary of most
inicrest 1o participanis; presents ihe 14 papers submitted 1o the Colloguium,
which cover such lopics as: benefii-cost analysis in sociotechnical systems; legal
mechanisms for risk-benefit analysis; risk, safety, and the role of gavernment; and
econamic laclors in benefit-risk decision making; includes a bibliography,

FOREIGN AFFAIRS

Second Consolidated Plun for Forelgn Affairs Research, Prepared by the Subcommittee
on Foreign Affairs Rescarch on the NSC Under Sccretaries Committée (USC/FAR),
August 1972, 61 pp. (Available fram Office of External Research, U.S. Depariment of
State, Washington, D.C, 20520,)
Describes the USC/FAR research objectives, which include: (a) improve the bases
of choice in foreign affuirs; (b) imprave external foreign affairs research on the
People’s Republic of China by increasing the exchange between ihe government
and the academic community; (¢} develop common approaches for USC/EAR
Member Agency support of palicy studies with multiageney interest; (d) improve
Government support for the USC/FAR Member Agency use of Soviet studies
conducted in the privale secior; presenis an overview of the plan for FY 197273,
by regions, funclions, types of rescarch, and purposes of rescarch, as well as thie
overall funding levels,

Weintraub, 5., “Foreign Private livestment and Development”, (45, Department of

(4]
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State Bulletin, v, 67, no, 1745, 4 December 1972, pp. 657-660

Quotes an $86 billion book value of U5, investments abread, the rale of growth
over the past 4 years bcmg 32.7% for Ihe developed count ics and 26. 9% for Lhe
developing countries; points oul that U.S. policy is to encourage invesiment only
where it /s wanted and Lo promote seillement of the inevitable investment disputes
by |mparlla[ procedures rather than by host- governmenl appeals o natienalistic
emotion; stales the U5, phllamphy thal private investment can promote develop
ment, and offers rebutials 1o 8 specific arguments against invesiment in developing
counlries.

it

"Closing the Pursc Str’mgs", Nature, v, 240, no. 5386, 10 November 1972 p. 64
Describes those areas of French sclenlific research affecied by go
trim the 1973 budgel of the 5-year plan for scientific research; reporis lh:l[ both
basic research and medical research faired well, especially in regard (o funds
allotied for equipment, while the budgel for the programs of high lechnology was
raised only slightly, and the budget for the aid to development programs, designed
Lo balster industrial research, is to be cul from Fr, 210 million in 1972 1o Fr, 154
million in 1973,

"French ‘Concerted’ Research Activities”, Sclence Policy, v. 1, no. 6, November/
December 1972, p. 3.4.
Describes  France's “‘concerted activities”, which conslitule a special form of
governmenl ass ¢ lo research, and Lheir purpose = to promole fundamental
and applied rescarch in a fow prmrn.y sectors, in particular, by the award of
rescarch coniracts fo public and private laboralories; poinls oul their chief
advantage, viz.: (1) they. permit a flexible and rapid form of finance and escape
Lhe r|k_|d|ly and :.IDwncss nf administralive and budéﬁlgry pragcdu 5; and (2) they

15 & [ Eqﬂmralmn belween |’n|n|5[r|;5 prwalu and

“French Studying New Launcher”, Auia’tian Weﬁelr & Space Technology, v. 97, no. 24,
11 December 1972, p. 19.
Describes I’LSLElI'Lh being carried out by the French government on.a new 3-stage
launcher desig ich 1t will propose as Lhe standard Eun:pczm launcher vehicle if
the Europa launc rogram is dropped by the upcaming European Space Confer-
ence; describes the compenents of the new vehicle which ofTicials say will require
a 7-year development pcrmfl and would probably be aperatianal around 1979,

GOVERNMENT-SCIENCE lNTERAETIDN

Esch, M. L., “The Scientific Community and the Federél Policymaking Process”,

i‘angressignul Record, v, 118, na. 162, 10 Octaber 1972, pp. EB464-8466. ’
Discusses two key issues facing lhn scienlific communily and the Congress: the
need for more cl’l’ccllvcly integrated inputs from the scientific community, and the
need o reallocate R&D in faver of civilian lechinology; emphasizes the need for a
coherent national policy to deal with these issues.

Logsdon, }. M, “Towards a New Policy for Technolegy: The Outlines Emerge”,

Technolagy R'L'vlr:w v. 75, no, 1, October/November 1972, pp. 36-42.
Reviews past U,5. lechnology policy, and describes the bases for current concern
af the Government with that poliey: (1) the belief that Federal R&D should be
mare relevant lo domestic problems, and thal the civilian agencies of the Govern-
ment should thus bear a much larger share of the Federal R&D, budget; (2) the
conviclion that there is a definile, link between investment in R&D and increases
in produclivily, successiul international economic compelition, and new employ-
ment opportunities, and that the U.S, is underinvesting in mduslrlal R&D; cullines
the new lechnology palu:y, which calls for a closer linking of Federal R&D wilh
national goals and priorities, i.e,, belter application of U.S, scienlific resources in
meeling civilian needs through =1 new partnership ., , ane which brings Logether
the Federal Governmenl, private enlerprise, stile and local governments, and our
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3158, The National Technology Program: Ulilization of Industry, Aerospace Research Center,
Aerospace Industries Association of America, Inc., December 1972, 28 pp. (Available
from Acrospace Research Center, Aerospace Industrics Associalion of America, Ine.,
1725 De Sales 51., N.W., Washinglon, D.C, 20036.)

Presents briel rundown of the forces e the recent decline in U5,
Government support fer R&D, its impact, and the Government's efforis (o deter-
mine the role of technolagy in satisfying national economic and social needs;
summarizes President Nixan's message an the importance of science and iech-
nology, providing bolh commentary and analysis; discusses the 3 basic economic
problems identifid by the President (international trade, productivity, and
employment) from the viewpeint of realizing the petential ecenomie cantribution
of industrial 1echnology; examines means Lo ulilize industry in solving these
problems, identifying the barriers and ways to reduce of elimin them; diselisses ;
3 major cases where excessive Federal legislation is currently aciing as a barrier 1o
privale innovations; offers detailed recommendations in each area, as well as broad i
policy recommendations, : ;

3159, Lyons, R, D.,"Science Adviser to Nixon Leaving for Industry Job”, New York Times,
3 January 1973, pp. 1, 25. :

Announces the resignation on January 2, 1973, of Dr. Edward E, David, Jr.,

Presideni Nixon's Science Adviser, after 28-1/2 months in that post; gives the i
probable reason as David's disappoiniment al not being permitted o influence
Federal R&D policy in any substantial way; cites reporis that *a realignment of . L
the Office of Science and Technology and other high-level technical groups is in :

. the offing", .
3160. “Senator Kennedy Strengthens His Influence’, Nature, v. 240, no. 5375, 3 November

considerable influence over science policy in the U.S.: c.g., appointments lo

ani
chairmanship of commiltees that have given him a strong ce in scientific :
legislation; noles thal Kennedy's influence over congressional scienee affairs was

increased even further with his appointinent to the Board of the Office of
Technalogy Assessmenl, and reports that Kennedy's ehiel preoccupation in 1973,

: a from geuling the OTA moving, will be with the National Science Palicy and
P ies Acl, which was passed by the Scnate in 1972 but failed in the House of
: - Representatives.

3161, Lewis, H, |, “Kennedy's Bill on Civilian Science, or How to Sguare the Pentagon?,

sppsg Newsletler, v. 3, no. 8, Oclober 1972, pp. 144,
Presents oppesing views on Bill 5. 32 |"The National Science Policy and Priarities
Act of 1972", sece SPR 5(3):2744 and 2745), expressed by E. E. David, Ji.
(presidential science adviser and dircetor of the OST), H. G. Stever (director of
; NSF), P. Handler (presideni of NAS), R. W. Heyns (vice president of N5B), and
severdl members of Congress; opposition 1o the bill centered chiefly an the huge
: transler of authority that it entails (from OMB to N5F) and concerns over 1he
re

ircction of NSF efforts from basic to applied research! views tanged from: the
present system of decentralized R&D in the responsible departments, with leader- - ;
ship from OMB und OST, is "on balance the besi solution”, w "NSF i « .
reasonable locus' for. research in civil scien . 1o suggestions for ereation of

an entirely new ageney for civilian-ariented | :

5 i

3162, “Economic Conversion Bill Causes NSF Split", Chemical & Engineering News, v. 50, :

no. 41, 9 October 1972, p, 14, ’

Presents conflicling views of the National Science Foundation's management (in

effect the Nixon Administration) and the National Science Board (NSF's policy- ;

making ‘group) on the meriis of Sen. [, Kennedy's economic conversion bill :

(5.32); in twestilying at house hearings, NSF direcior Stevens asserted Lhai S.32 :

T isn't needed because programs already exist gl NSF, and clsewhere in the Govern-

i ment, 1o do much that 5.32 propases; while NSB vice-chairman Heyns indicaled :

that N5B would have no vielent abjection 1o enaciment of 5.32 if provisions were ’

Q made to ensure that NSF's basic scicnee obligations would not be jeopardized. :
ERIC
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3163. “ACS Takes a Stand on the Econamic Conversion Bill", Chemicul & Engineering News,
v. 50, no. 4, 9 Qctober 1972, p. 7,

Citles a statement by American Chemical Socicly president M. Tishler which

confirms the Sociely’s support of the House version of the “MNational Science

F‘Dliv:y and F‘rigr ies Acl Df 1972" paruzuldrly th prmlsmns calling f i inﬁlgdscd

pcnsmn rlg_,hls of SCIEI‘I[I515 and cngmccrs

3164, “Need R&D Incentives, Removal of Antitrust Constraints to Regam Technological
Lead"”, Research{Development, v. 23, no. 11, November 1972, p. 8.

Presents highlights of an address by Smnfmtl Research Institute president €, A,
Anderson before the Town Hall of California; the SRI head blames the growing
antiscienee and technology. feeling in America for the loss of technalogical
momentum of commitment to R&D and the resulting decline of U.5. technical
superiorily; suggesls iax incentives to stimulate the flow of additional money
toward research, and calls for major-scale Government contracting directly with
American industry for R&D as a means to hasten solution of wechnology-based
problems; encourages reexamination of the prevalent business attitudes whn;h
indicate a reluctance to take part in nnnpmpncmly technological proje
that more R&D is essential if the U5, is io maintain its technological fea
loday's fasi-moving and changing warld.

3165, "Scientific-Industrial Complex”, Indusirial Research, v. 14, no. 13, December 1972,
p 27.

Presents the views of C, Anderson, president of Stanford Research Instiwdie,

regarding industrial R&D; Anderson emphasizes that “without the establishment of

a scientific-industrial EDITIF'IE)- the U.5, faces a steadily wgrscning lrade balance in

future decades with dire results for the domesiic cconomy'’, and suggesis that a

major realignment is required in the relationship of the U.5. Government and

industrial R&D; he advocates such steps as: (1) significant tax bene
invesiment in, R&

D; *(2) increased direct contacts between government and
industry for R&D needed 1o solve natienal preblems (mcludlng the energy prob-
lem): and (3) relaxation of antitrust prohibition against appropriate forms of
cooperation in RégD

3166. “Industry to Have Strunger Voice in Federal Policy on Science and Technology”,
Inside R&D, v. 1, no, 30, 25 October 1972, p. 1.

Dlscussrzs the |mp!n:al|un5 for |ndu5lry of the establishment ol ithe new Seience
and E gmccrmg Lnum:ll hc.adc.d by Blll Bdhur, prcsldl.nl of Eh:ll Labglalgrlcs lhc.
Council wil

heavily orlented toward aa:.ldemn: goals, zmd W|II acl as a plpglme 1o} lin WhIlL
House on needs-and problems of industrial R&D; in addition, the Office of
Science and Techialogy is likely 10 be QVLrshadDWCd by the CDunEil parti
since its head, E, E. David, has resignedufrom OTS to accept a universily post

316¥, “Congress Takes a Tougher. Stahce on Advisory Committees', sppsg Newsleiter, v. 3,
no. 8, October 1972, pp. 4-5.
Discusses provisions of the Federal Advisory Commitiee Act {passed 9 November
1972), which are much firmer than those of Exccutive Order 11671 |SPR
5(3) ‘7755] the Act calls (1) for the President o respond publicly 10 the
rcmmmcndntn rs contained in the public reports of presidential advisory com-
mitlees; (2) tor the listing of all reports submitted by all Goavernment advisory
committees, unless oikierwise expected; and (3) for all meetings, unless exempted
by the pruvisi@ns of the Freedom of Information Act, 1o be open to public
pariicipation; the Act does not apply 'lo persons or organizaiions which have
contractual relationships with Federal ageneies, nor to advisory commitiees not
direcily established by or for such agencics", '
3168. Werner, j., “Science, Business and Government: The Chemistry Can be Right", Viial
Speeches of the Day, v. 39, no. 3, 15 November 1972, pp, 87-89.
Describes the need for government and ‘business 1o employ seience more offec
tively and more: productively in determining prierities and formulating solutions
for ihe vast problems facing the US. and the world; asserts that without science
and technology we will be unable to solve stich urgent questions as these concern-

O
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ing environmental life support systems in ecology, depletion of maeriai
energy resources, the use of nuclear cnergy, housing, and transportation; discusses
the urgent need w0 provide the President, the Cabinet, and 1he Congress wilh a
nding of the scientific

lhey receive and the decisions they must make, and proposes establishment of a
Technical Council which would operste at the interface of government and
industry,

3169. “Proposed Technology Council Would Ajd in Decision-Making Processes”, /nside R&D,
v. 1, na, 29, 18 October 1972, p. 3. -

3170. Shapley, D., “Science Shuffle”,

3171,

The
The
U.s.

Announces a plan w0 make wcehnical expertise of major industries available &
government, sel forth by |, Werner, president of GAF Corp. (New York, N.Y.);
Werner proposes a Technology Council, made up of Chiel executives of
Technology-based companics, which would operate at the inicrface of government
and. industiy 1o aid in decision-making processes, and 1o help government solve
prablems arising from technology. :

, Science, v. 178, no. 4065, 8§ December 1972, p. 1077,
Ouilines the major moves likely 1o be supgested by the Nixon Administration ii
an atlempt al major government reorganization: (1) transfer of some AEC activi-
ties (notably the civilian pawer program and programs o nonnuclear sources of
encrgy) Lo some other arganization with overall responsibility. for a national onergy
program, which is 10 be placed under the proposed Department at Nawral
Resources (DNR); (2) placement of the NOAA under DNR's purview: of most
interest to government scientists s the make-up of the proposed departments,
with: (1) enviranmental, geophysical, and energy research being grouped under the
DNR; (2) efforts in health, education, and occupational safety under the Depart-
ment of Human Resources; and (3) materials research, industrial process standards,
innovation encouragement, and technical information dispersal under the Depart-
ment of Economic Affairs.

FPresident's Proposals for Executive Reorganization: ReformfRenewdl for the 70 s,
Domestic Council, Executive Office of the President, 1971, 25 pp. (Available from
Government Printing Office, Washingion, D.C, 20402, Price: 35 cents.)

Reviews the hisiorical background of the’ proposaiz, describes the need for
execulive reorganizalion, and oullines the basic rationale for reorganization; the
President has proposed the creation of 4 new departments (Nawral Resources,
Human Resaurces, Economic Affairs, and Community Development) Lo teplace the
existing Deparuments of Agriculwre; Commerce; Health, Education, and Welfare:
Housing and Urban Development; Interior; Labar; and Transporiation; describes
the responsibilities of the new deparumenis in such areas as energy, water
resources, atmospheric sciences, health, agricultural administration, transportation,
and urban administration.

3172, Lewis, H. ]., “On Buﬂg. tary Axes and Damocletian Swords", sppsg Newsfetter, v. 3,

no, 9, Noveimber 1972, pp. 1-4.

Discusses the limitations on spending likely 1o be imposed by the Nixon
Administration in 1973, and examines the implications for the national research
community which is doubly vilnerable because: (1) almost all of the US.

“scientific research is funded from the “‘discretionary” portien of the budget

(estimated at $55 billion in FY'73) from which all cuts {estimated at $20 billion
annually) must come; and (2) most euts may be in expenditures, rather than
appropriations, and thus constitute a Government refusal ‘io honor obligations
undertaken by its contraciors and granices; describes the Government’s trend
toward support of research producing visible benefits 1o the economy and the
guality of life, and a policy decision with OMB 0 partally decouple researeh
support from support of academic instilutions,

3173. "Defense Research Hit Hard by Congress”, Science & Government Report, v. 2, no.

16, 15 November 1972, p. 6.

Tiait MZE seiedice Boli

Discusses the reasons for the sharp cut in Congress's appropriaiions for military
sciences (by more than $60 million): (1) complaints that DOD made little effort
to avoid duplication of work i contracts with academic institutions and industry,
of in its owr laboratories, and (2} the beliel that expansion of researeh funding by

z aspects of the gamui of recommendations
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3174,

3176.

3177

3178,

3179,

74

other agencies and the privaie sector lessened the need for Go ent support of
basic science; notes the view of the deputy dirccior of the Office of Science and
Techrology thai the defense rescarch reduction is a sarious loss which no other
agency is immediately prepared to take up; presents a lable showing Federal R&D
obligations for all agencies, which reflect an overall increase of some 7% from
1972, )

Magruder, W. M., "Techrology, Mational Goals, Aerospace, and Our Society", Congres-

sional Record, v. 118 no. 165, 13 October 1972, pp. 517886-17889,
Outlines Hcliviliés initiated by the Nixon Adminisuati@n which will dircetly affect
health of the acrospace industry {e.g., Phases | and |1 Economic Policies, inter-
national agreements on monetary u\chdngc rates -and social programs, chviron-
mental controls, cte., and revenue sharing); describes Government cffmu 16
promaole lec nnlaglcal change by stimulating innovation -and productivity 1I1|Du;_,h
programs like - ihe Technology Opportunitics Program; discusses the cconomic
]usuhcauons for Government investment in urban R&D, and reviews u:(;hlmlugmll
irends since the close of World War 1], stressing the present trend toward civilian
R&D,

"NTIS Offers New Service = Instant Retrieval of 300,000 Gevernment Reporis”, U.5.
Depariment of Commerce News, 15 November 1972, 2 pp.
Annotinces that the Mational Technical Information Service has inaugurated an
advanced information retrieval service (NITSearch) to provide immediate access to
more than 300,000 government technical reports; the service will be available o
the public on a fee basis, and will help users review Governmeni-funded R&D
reporis collocted since 1964.

"Minerals Research: Mining Schools Fm;llly Hit Pay Dlrt buenu;‘ & Gm’t‘rnmgnl

Report, v. 2, no. 15, 1 November 1972, pp. 7-8.
Announces the dpplDV;ll by Congress of an amendment Lo the Mining and Minerals
Policy Act of 1970 — which authorizes appropriations to the [ntlerior Department
of $25.2 million in FY 1973: (1) 10 assist in establishing research instiwrtes at tax

. supported schools; and (2) 1o support a broad range of R&D p that wil| be

conducted by academie, indusirial, private, and governmental investigaiors; outlines
ihe kinds of Federal Tunding authorized (which could amount io $40 I’I’II”IUH
within 5 years), and observes that, although some uncertaintics lie ahead,
appears likely that the legislation "signals a guantum leap” in the |mpmlnncc n(
the Interior Department's Bureau of Mines as a supporler of outside rescarch,

HEALTH AND SAFETY

“Remoate H Care Site to be Selected”, Machine Qesign, v, 44, no, 30, 14

December 1972, p. 18.

Announces MASA's plans for ficld testing a remole-healih-care system for lf-ng—
duration space flights; deseribes the clements of the system and outlings the major
considerations in selecling a test site: (n cumplelc cooperation of the community,
boih citizen-patient and the medical prafc ssion, Lo use the system and work with
the medical personnel dperating the equipmeni; (2) minimum population of
10,00u; (3) availability of medical and technical personnel; (4) wiliingness of 1he
communily Lo siupporl cost of operating leasible elements of the system after the
initial 2-year period; and (5) lemem clmnlc lo minimize requirements for
unique hcallng ur «:ualmg if succsssful will alm pluvidl:
infor
carth, .

"Centre for Sussex”, Nuture, v. 240, no. 5380, 8 December 1972, p. 316,
Describes plans fur establishing an aytonomous interdisciplinary medi
centre with ity own building at the University of Sussex: rescarch activities will
involve the biolagical sciences, biemedical engineering, behaviourial and socio-
environmenial aspects of patient care, psychosomatic faclors in discases, as well as
medical ethics and law. ’

Kenward, M., "Numbers in Safety’, New Scientist, v. 56, no. 824, 14 December 1972,
n. 620, ’

cal research
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clers Lo lwo recent reports from the Science Policy Research Unil at Sussex
University which propose a methodology of cost-cffectiveness determination that
aims at guiding the government and industry 1o where they should spend moncy

on human salet |

the value of the life of workers in different industries v
widely, if money spent on safety is a criterion; notes that cosi-cfTecliver is a
belter guide lo where salely maney should go "than the irrational approach of
responding 1o disasters by spending insane amounlts of money to ensure that they
never happen again, while obvious risks that can be readily reduced are ignored”,

HUNGARY

3180. “Hungary: Research Programme for 1971-85", Science Policy, v. 1, no. 5, September/
October 1972, p. 3.5,

Summarizes the rescarch 10 be conducted in the fields of study responsible 1o the
ry-General of the Hungarian Academy of Sciences, as specified by the
ian Cabinet; the fields ol study so specified the siudy of so
in living organisms, development of administration, and the soeialist
cnlerprise; also summarizes rescarch in the fields of biologically active compounds
{responsible 10 the Minisier of Heavy Industry), and oplimum macro- and micro-
onvironiment for man (responsible o' the Minister for Construclion and Town
Flanning). '

INDIA ,

g 3181. "India Will Develop Own Satcom”, Aviation Week & Spdice Technology, v. 97, no, 24,

11 December 1972, p. 20.

Annaunces that the Indian space research organization is aiming for a 1982 launch

date for a communications satellite which it will develop itself and place in orbit

with its own launch vehicle; the poal of ihis major national space cffort is 1o

establish a communicalions. network 10 reach a greater portion of the Indiun
: population, 80% of which is now incommunicado

INTERNATIONAL 5CIENCE ACTIVITIES

3182. Brown, L, R, “New Supranational Institutions”, The Futurisi, v. 6, no. 5, October
1972, pp. 197-202.

Discusses the needs for establishing supramational institutions to deal with those
problems in fields ranging from nuclear weapons 1o weailier modification which
have become oo large for any one Rnation 1o deal with properly; describes possible
foimats for international institutions governing the explofiation of ocean résources,
for dealing with the world's envireriment, Tor regulating the inicrface beiween
global corporations and naiion-states, for supranational research institutes, and for
3 United Mations Disaster Reliel Force; suggests aclions io imprave the effectives
ness of the U.N, '

3183, "At OECD: Meeting of the Committee for Seientific and Technelogy Policy”, OECD
Oluerver, no. 60, October 1962, pp. 40-41,

Outlines the work programs developed by the OECD's Commiuee Tor Scieniific

and Technological Policy, including: (1} statistical work on R&D; (2) R&D in the

service sector; (3) development and utilization of social sciences: (4} completion of

studies on the *research system'; (8) organization of information, comiputer, and
communications systems; (6) stimulation of innovation in private and public
sectors; (7) management and control of Lechnology (ifnvolving technology assess-
ment); (8) international couperation in’ R&D; and (9) scicnce and lechnology for

developing countries; presents the agenda of ithe Committee’s meeting (held ai
OECD headquarters, 12-13 July 1972); the main item Jor discussion was the

program of work for 1973, and 1he Commitice decided Lo sel up guidanee and
coordinating groups to further the work of programs (1} and (5) above; high
priority was also accorded 1o the international exchange of research warkers,

[
e

o 8. Huntley, J. R, Mun's Environment and the. Allantic Alliance, 2nd Edition, October
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° 3185,

3186,

3187,

3188,

3183. Gahill, F. B., Marine Resource De
1972, (Available from National Sc¢
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76

1972, 62 pp. (Available from U.5, Department of Sute, sthingmn D.C. 20520,)
The first edition of the booklet [published in June 1971 and revicwed in SPR
4(4):1470] has been updated 1o include the 1972 activities and agreemenis:
includes 3 Challenges of Modern Seciety as well as new developments and agree-
ments; includes 3 appendixes presenting a CCMS Chronology (1969-1972), a fisting
of NATO/CCMS public 15, and the U.5./Federal Republic of Germany Bilateral
Agreuﬁcnl an the Expcrlmemal Sufﬁly Vehicle,

e, Report on the international Conference
on Publlc Affmrs Lausanne- Dm:hy, Switzerl id, 16-17 March 1971, 79 pp. {Available
from The Conference Board, Inc., 845 Third Ave.,, NMew York, NY 10022, Price:
517.50,) -

Reporis on the 2-day Conference on Public Affairs which was designated 1o
promote the exchange of views between European and American business Icad
on methods of dealing with social pr‘éblcms affecting their countries; the format
called for presentation - each rm;:rrun;5 by American businessmen: * describing
company policy, practices, and experiences In the areas of urban, environmental,
educational, and governmental affairs with responses each afterncon by lhc
Europeans; 4 issues were identified as being of overriding imporiance — problems
relaied 1o pollution contral, cducational needs, urban decay, and government-
business communications = and parlicipants' views on these are summarized.,

“Accord with Poland”, Nalure, v. 240, no. 5386, 10 November 1972, pp. 67-68; also

in U5, Department r;fotutf Bulletin, v. 67, no. 1744, 27 November 1972 p. 642,
Announces the signing of a broad agreemeni on cooperalion in science and
technology by the governments of the U.S. and Poland; although the agreement
lacks a commitment from cither sovernment 1o spend money or undertake specific
programs, it broadens the scope - 4 the present cooperation between the LDLJHII‘IL‘.S
clevating 1t from the level of “ad hoc” arrangemenis beiween in io
formal agreement, specifically ihe agreement pmwdcs for such activities as ]mm
R&D projects between instit tions in the two couniries and the sharing of results
and dala from seientiflic studies. ;

Memorandum of Understandinig of the Joint Soviet-American Conference on the
Problem of Leukeptia and Tumor Viruses of Animuls and Man (Mescow, 17-18
November [972), U.5. Department of Health, Education, and Welfare, Public Health
Service, National Institutes of Health, Bethesda, Md, 2()014 1972, 9 pp.
Sets forth the main arcas of cooperalion in eancer research agreed o by the iwo
countries, as well as instruments of cooperation which include the exchange of
health professionals, of rescarch reagents and scientific specimens, and of scientific
information; additionally, both delegations agreed upon the necessity of establish-
ing a U.S.-U.5,5.R, Subcommittee on Cancer Virology.

Craddock, C. (Comp.), Edrth Science [nvestigations in the United Siates Antarctic
Research Progrum (USARP) lor the Peried | July 1971 — 30 June 1972, Natiomal
Academy of Sciences, National Rescarch Council, 1972, 44 pp. (Available from
Commiitee on Polar R‘cs;aruh, National Academy nfSclanccs 2101 Constitution Ave.,,
N.W., Washinglon, D,C. 20418.)
Pregt.nls summaries of US. work along with those of reports prepared by other
nations, as a service to Antarclic researchers throughout the world 1w help them
kELp mﬁ:rmgd about the activities and publications of their eolleagues; he infor-
mation was obtained through a questionnaire survey; foreign nations reprcsungd
include Ausiralla, Norway, Sweden and Switzerland; carth science
reported include geological, Emphysmal gcmhmncal biolog i
occanographic studies, geologlcal mapping, and operation and maintenance of the
Geodctic Satellite Dbscrvamry at McMurdo,

" IRELAND

velopment, Report to the National Seichce Council,
ce Council, Dublin, Ireland, Price: 50 p.)

Presenis a consensus of experts in the various marine ficlds concerning ihe
development of Irelund’s marine resaurces: (1) lack of coordination is inhibiting
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the development of resources; (2) lack of basic data is preventing urgently needed

planning and forecasting; (3) fishing, transport, and hydrocarbens are ideniificd as

the areas of greaiesi polential; urges the cstablishment of a *Marine Development

Board”, the function and constituiion of which would be the subject of Govern-
: ment decision, and suggests thal statuwory auiherity would contribule 1o its
R effectivencss,

ISRAEL
.. 3190. “United States and Isracl Establish Binational Science Foundation”, U.5. Depariment
of Siaie Bulletin, v. 67, no. 1739, 23 October 1972, pp, 485-486.
& Reports major provisions of an agreement cstablishing the U.S.-lsracli Binatianal
Science Foundation, designed 1o promote and support cooperation beiween the

and |srael in research in science and technology for peaceful purpases on .

2¢ls of mulwal interest”; the agreement calls for each nation o provide the
lent of $30 million in lsracli pounds for the Foundation’s endowmient; a
J-member Board of Governars (5 appointed by each country) will determine the

areas for cooperative research, the research programs, and the Fourgeilian's
financial and managerial policies. - .

JAPAN

3191. Nakasone, Y., “The Way Ahecad for japanese Science Poliey”, Nature, v. 240, no.
5378, 24 November 1972, pp. 187-188,

“Japan's Minisier of State for Science and Technology claims that fapan should
restore the balance between the neplected biological sciences and the favored
physical sciences and engineering: indicates thal Japan hopes to place special
eimiphasis on the promotion of the life sciences as a national project, while
strengthening research offorts in other fields; contends that the “soft” sciences
(the science of controlling science and technology) will have 1o be encauraged
more strongly in the fuwre; notes that the Japanese Seience and Technology
Agency (5TA) is preoccupied with technology assessment methodelogy develop-
ment; reviews the roles of (he 5TA.in formulating and coordinating national
scienee and technology policy and in promoting "big science™ in Japan, :

3192, Ochi, Y., "The Organization and Activitics of the Science Council of Japan™, Nature,
v, 240, no. 5378, 24 November 1972, pp. 188-191.

Dr. Ochi, president of the Science Council of Japan, traces the history, organiza-
lion, functions, and activities of the 210-member Council beginning just alier
World War I} when i was founded-as "the representaiive body of the scientists of
Japan both in and out ol the country”; refers particularly to its contributions an
problems of radiation effects, atomic energy, and problems lacing science and
lechnology in and afier the 1970'; reviews long-term planning by the SC,
including recommendations for the establishment ol pumerous specific new
institutions fTor the basic sciences. '

3193. “*Can R&D Spending Improve Exporls’ Sales?”, /nside R&D, v. 1, no. 29, 18 Octaber

' 1972, p. 2.
Reports major findings of a Jupdness study (covering Japan's 16 major industries)
which indicates that large R&D sutlays are onc of thal country's keys 1o large
export sales; the findings include: (1) the 5 indusirial groups who spent the most
on R&D as percent of sales (i.e., chemicals, elecurical, precision machinery, rubber
products, and transpoitation machinery) were the most successful in seliing their
products; {2) on the average, these graups spent 2.4% of cach sales dollar on R& 13,
while all 16 groups spent only 1.22%; Japanese analysis conclude that there is a
direct relationship between R&D spending and international compelitiveness,

3194, Katsunuma, H, "Unrest in the Japanese Universities”, Nature, v, 240, no. 4378, 24
November 1972, pp. 193-194,

Sumnarizes the causes and results of the recent student troubles at Tokyo
University; poinis 1o the stresses in university administration resulting from rapid,
Q revoluiionary developments in the physical, biologi 1, political, social, and infor-
’
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mation scicnces; credits student uprisings with effecting reforms, increased student
participation, increased curriculum flexibility, more appropriations for 1eaching
and research, greater emphasis on international relations, and greater awareness of
social needs.

‘Shima, H.,, “Japan in Space”, Nature, v. 240, no, 5378, 24 Nuvcmbu‘ 1972, pp.

215-217.
Dr. Shima, president of Japan's National Space Development Agency, outlines past
and iulun development of japan's space re arch which has aken PLIEE
exclusively at Tokyo University, beginning in 1935 describes the types, missions,
and orbits of the 4 satellites whn;h Japan now has i |n orbit; discusses the importing
of U5, space technigues into Japan and the fulure of U.S.-Japan launch
collaboration.

"“Japan Strives for Satcom Launch in Mid-70s", Aviation Week & Space Technolagy, v
97, no. 24, 11 December 1972, p. 19.
Announces that the Japam.se space industry is striving 10 establish an independent
salellite launching capability that would allow ihe country to launch its first
communications . satellites by 1975 or 1976; deseribes a 3-stage launch vehicle
currently under development that would provide a capability w put practical,
working satellites such as salcoms inta geosynchronous orbit.

Hidaka, K., "Oceanography in Japan’;, Nuture, v. 240, no. 5373 24 Nuvcmber 1972,

pp. 207-209,
Prof. Hidaka traces the history of the development of oceandgraphy in Japan from
its inceplion a cenlury ago to the present; describe iarly Japanese hydrographic
studies, Antarclic expedilions, rescarch vessél a s, and the occanographic
work of a number of Japanese investigators b;ﬁ;:rc and alwer Warld War |l
includes a discussion of the Ocean Research Instiute at the Universily of Tokyr.,
as well as the oceanographic work at a number of Japanese universitics,

=

“The National Research Centre for Disaster Prevention”, Nuture, v. 240, no, 5378, 24

November 1972, pp. 200-201.
Presenis the 4 main purpases of Japan's National Rescarch Centre for Disaster
Prevention (NRCDF): (1) promation and coordination of disasier-prevention .
research involving several government agencies; (2) establishiment and management
of a large-scale instrument for research relating to disaster prevention; (3) develop-
ment of basic, universal siudies on the prevention of disasters: and (4) eollection
and collation of information relating Lo disaster prevention; describes the Centre's
activities in pursuing these objectives, such as earthquake rescarch, weather-cantrol
experiments, and forecasting of floods and droughts by means of compulter
simulation,

"Prablems of Selling Technology 1o Chma“ Inside R&D, v. 1, na, 30, October

1972, p. 2.
Reports that Japanese experts returning from China sce problems in selling tech-
nology to that nation because: (1) the Chinese show a strong desire for sell-help;
(2) they are likely, o they get hold of a certain wschnology, 1o study it and
develop spin-off technigues; {3) the idea of paying for technology is fercign to the
Chinese way of thinking; ;md (4) China has no system for protecting industrial
properties; describes an aggressive program initiated by the: Japanese 1o sell tech-
nelogy 1o China, in spile of the problems, and notes 1hat na technology will move
to China unil Chinese-and Japancse work oul deiails of how lirms will be
compensaled.

LAND USE

Urban Growth and Land Development: The Land Conversfon Process, Report of the
Land Use Subcommitiee, National Academy of Sciences — National Academy of
Engineering Advisory Committee to the Department of Housing and Development,
1972, 53 pp. (Available from Printing and Publishing Office, National Academy of
Sciences, 2101 Constitution Ave,, Washinglon, D.C, 20418.)

Reviews past unsuceessiul cffmrls io -define a national urban growth and land
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development policy, suggesting a key reason for Lhis lack of success — failure L
develop a realistic set of assumptions concerning population growth, distribution,
and land consumplion;” comments on past assumplions, and briefly states the
conse:sis of the Subcommilice concerning a realistic sel of assumplions for
present and future policy makers: presents general -analysis of the land conversion
process, and ils impacl on select urban growth issues (on land prices, housing
€osts, cic.); suggests criteria for al ion of Federal funds for urban growth and
land conversion purposes, inilia by the  Federal Gavernment of selected
demonstration projects, and further research needed,

MANAGEMENT OF SCIENCE

Managemeni of Resedrch and Development, Papers presented at a Seminar Organised
b/ the Scientific and Technical Research Council of Turkey, Istanbul, Turkey, 4.8 May
1970, 329 pp. (Available from QECD Publications Cenier, Suile 1207, 1750
Peansylvania Ave., N.W., Washington, D.C. 20006, Price: $5.75.) .
Presents 12 papers dealing with such Lopics as: techinological advance as a factor in
Turkish development plarning, resource allocation for R&D in the U.s., nationmal,
R&D policy a5 a social innovation, promoting the “D" in R&D, foreeasting and
planning as they relale 1w policy . sciencos, new problems in science policy, the
aspects of science development, the implications of theoretical studics for decision
making in R&D management, industrial innovaiion and science policy in less-
developed countries, )
Mencher, A. (Ed.), Management and Technology: Vel | — An Angla-Americun
Exchange of Views, Science Policy Foundation Special Publication - Series, 1972,
Inforlink, Lid., 2 A Statien Road, Frimley, Surey, England, September 1972, (£4.05)
Presents 8 papers by eminent men-in the world of science, management, and
business in the U.S.: 1. Some Hypotheses on ihe Management of Rescarch and
Development, 2, The Evaluation of Management Systems, 3. Impact of
Accelerating Technological Advance on Business and Industry, 4. Management and
Sociology of Innovation, 5. Venture Capital Activities and the Large Carporaiion,
6. Technelogy and Business, 7. The Canfusing Computer, and 8., Successiul
Technical Innovations; the book is based on discourse/discussion meetings held al
the Amurican Embassy, London, during 1969-71 and aliended by Brilishi business,
managemenit, and research execulives as well as academics from indusiry, business,
government, and the universities, and includes discussions reflecting current British
opinion, . .
Gaston, |., “Social Processes in Science”, New Secientist, v. 56, no. 823, 7 December
1972, pp. 581-583,
Discusses the role of the social processcs of competition, cooperalion, diserimina-
lion, and coopiation in inwractions between individual scientists and groups of
scieilists; cites examples of diserimination (Nazi Germany and women in science)
and cooplation (hiring promising proieges as as ants); dwells on different aspecis
of competition in science (stimulation, waslefulness, national differences, variations
among research specialties, and variations in responses by different scientists);
notes that competition and cooperation amang scientists or groups are not
mutually exclusive, and that cooperation is probably the more previlent of the
Lwo, .
Laserson, G, L., arid Sperling, J., The Survival of R&D in American Industry, An AMA
Research Report, 1972, 32 pp. (Available from Ameriean Management Associalion,
135 W, 50th 51, New York, N.Y, 10020, Price: $7.50.)
Presents findings from 242 questionnaire replies indicating that the biggest prob-
ferns Taced by R&D managers are mbtivating people, instilling a sense of urgency,
and keeping morale and oulput high; suggested sojution: educate non-R&D people
1o benefits of R&D and improve self-image of R&D staff; respondents noted lack
of understanding of R&D by lop management, and suggested continuing educa-
tion; conclusions were (1) R&D is going through a traumatic period bul surviving,
(2) industrial R&D is not adequately org d and planned, (3) the recent
cconomic pinch may benefit R&D in the long run, (4) the impact of “social”
needs an R&D s growing in jmportance, requiring new mechanisms for planning,
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funding, and exccuting R&D.

3305, "NSF Predicts Rise in Industrial. R&D”, R&D Management  Digest, v, 2, no. 6,

December 1972, p. 1. | ) )

Presents projeclions on . industrial R&D which are based on a Mational Science
Foundation Survey of top R&D officials in 50 corparations; NSF predicts that (1)
company-funded R&D will increase by ~25% belween 1972 and 1975 1o ~$ 14
billion annually; (2) the number of scientists and engineers employed in company
R&D programs is expected 1o inerease from 240,000 in 1972 o 260,000 by [975;
(3) industry expendiwsres for basic ressarch are also expected 0 increase (from
$480 million in 1972 10 $600 million by 1975),

3206. “Myths About Industrial Research”, /nside R&D, v. 1, no, 35, 29 November 1972,
po4

Outlines 5 myths identified at a meeting of chemical manufacturers (in New York)
by E. B. Barnes, president of Dow Chemical USA, in urging more  industrial
rescarch: (1) day of big inventions is past; (2) rescarch cannol be marniiged o
produce resulls; (3) rescarch should be isolaied from all other functions jn tie
company; (4) research is service bureau; (5) you can wrn research on and off like
a faucel; ai the same meeting, Presidential Science Advisor, E. E, David, stated
that the Administration was not convinced that ax incentives for £&D would lead
o increased industrial R&D effort,

3207. Industrial Research [nstitutes; Guidelines for Ewgluation, United Nations Industrial
Development Organization, 1971, 81 pp. (Available from Industrial Institutions Sec-
tion, UNIDO, P.O. Box 707, A-1011 Vienna, Austria, Price: $2.00,)

Qutlines procedures for assessing the effectivencss of Industrial research instilyies
through both gquantitative and qualitative approaches: Chaplers 1-5 are concerncd
with criteria for which quaniitative information can be collected, and cover
financial position, - work carried out, development of technical capabilities, and
provision of facilities; Chapters 6-9 deal with subjects that can be evaluated
subjectively (i.c., general administration, selec f

n of program areas, administration
of technical activities and personnel administration), but a methodology is pro-
posed that will assist in making the ratings more meaningful; Chapter 10 proposes
4 comprehensive technique for the overall rating of management and the perfor-
mance of an industrial research institute.

3208. “New-Type Professional te Guide Industry Growth”, Machine Design, v. 44, no. 27, 16

November 1972, p. 4,
Discusses the need for specialists trained in a variely of disciplines (from engincer-
ing to sociclogy) in order to become “broadly expert at m iging the application
of science to society”, as set forth by Dr, §, Rama, vice-chairman of the board of
TRW, Inc.; Dr. Ramo predicts a new peak in business and industrial growth, along
with a growing demand for scientists, engincers, business administrators and other
university-trained personnel, but stresses that industry will need *'the inter-
disciplinary man" 1o solve the interconnected, interface problems of today (eg.,
urban rapid transit, improved medical care, the building of cfficient cities, and
pollution control),

3209. Roy, R., “University-Industry Interaction Patterns”, Science, v. 178, no. 4064, 1

December 1972, pp. 955960,
Stresses the necd for greater cfficiency in the US. R&D syslem o increase the
R&D oulput without major increases in resource allocation, and identifies one of
the most wasteful aspects of the sysiem, viz., the weak coupling between the
university and industry (or government); describes the types of universities wherein
research requiring coupling could best be conducted; autlings criieria for successs
fully translaiing university-ind

ry research into products, developed by thase
involved in nne successful coupling cffort: (1) demonsirated scientific experience,
capability, and competence, plus a novel approach or idea: (2) demonstrated
performance of the university sector in industry-related research; (3) proximity or
ease of communication between the urnits involved; (4) industry employees work-
ing in the university at least part time; and (5) strong university management.

3210. Clark, R..D., “Can the Chemical Industry Afford Research?”, Chemical Technojogy, v.

2, no. 11, November 1972, pp. 656-659. '
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Contends that “the chemical industry hus outgrown its need for resegrch™, and
illustrates by tracing the decreasing benefits of internal R&D 1o 4 small modern
chemicdl company as it grows into a large corporation; shows that the latter can
Heense technology cheaper than it can develop it, and that the typical large
corporation is nol even organized W lake advantage of research,

MANPOWER — TECHNICAL AND SCIENTIFIC

3211, Falk, C. E., “R&D Manpower for the Future: 1, A Comparison of Various Projec-
tions", Research Munagement, v, 15, na. 5, Seplember 1972, pp. 13-23.
An abstract of this article in the last issue [SPR 5(3):2798] points out that it
identifies the principal variables that will affect future employment opportunities
for scientists and engineers and predicts no significant improvement in the short-
range supply/demand picture; the abstract then states that projections indicale a
scrious shortage of scientists and engineers by 1980 — a statement which ihe
author objected 1o as “almost direclly contrary o the views of the article™; 5PR
stands corrected; the article does indeed indicate an average polential oversupply
up o 13% (or at best an equilibrium) of science and engineering doctorales by
1980, with possible shortages of non-Ph.D. chemists, physicists, engineers, and
carth scientists, '

3212, "Manpower Issues in the Professions and Higher Education”, A Reprint from The 1972
“Manpower Report of the Presideni, 1972, pp. 103-138, (Available m U5, Depart-

ment of Libor, Manpower Administratian, Washingion, D.C. 20210.)
Describes the reasons for the changed job market for professional personnel und
he decreased demand for college and university facully members (c.g., Govern-
ment cutbiacks in expenditures for the defense and sp programs and for R&D
aclivilies, and increased supply of professional and technical workers); notes the
increasing demand for health workers, and examines the outlook lor renewed
growth in averall professional employment, which is expected o be pretty good in
the long term, except for Ph.D.'s, where the supply is expected to exceed demand:
discusses the recent unemployment problems of scientists and engineers, and the
expecled renewed growth in scientilic and engincering employment because of the
crucial role of these professions- in the scientific and technological progress
essential to the U.S.'s ccoremic well-being, solution of its domestic problems,
and o the natiopal defense. (The full Manpower Report of the President is
avaitable from the U.S. Government Printing Office, Washinglon, D.C. 20402,

i Price: $2.25,) :

3213. Price, D, de 5, “Boom Ahcad in Technical Employment™, Science & Gowernment
Report, v. 2, no. 16, 15 November 1972, pp. 4-5.
Describe s the fluciuations over the t several years in the E
Demand Index, produced by Deutsch vans, which-at p t indicales o
sharp upsurge in tific and weehnical employment in the néxt 2 years;: discusses
the policy implications of the fluctuations in the Index, warning that the booin in
employment is likely 1o be followed by a highly destructive bust unless policy
makers find an “antidote"; and suggests that “what the health of both the science
and 1he engineering sectors of R&D employment need for a policy is forces i
will let the index recover 1o a reasonable level and then insulate it more off;
from the sudden change of signal®, '

3214. "Present and Fupure job Prospecis of Engincering and Technology Graduates”, Engi-
neering Manpower Bulletin, no. 23, October 1972, pp. 1-4.
Presents highlights of the placement status of the 1972 graduates, citing statistics
which indicate that despite the recent slowdown in hiring, there was no general
shortage of jobs for graduates from engineering and technological programs at any
* level and that starting salaries of engineers were higher than those of practically all
other new graduate groups; includes a summary of the views of placement
direclors concerning fulure job prospests, obtained through a questionnaire, the
i ity of whom expecled continuing improvement and excellent prospects for
) 1973 (with civil and mechanical chgineering offering the best opportunities amang
]: lk\l‘c s the larger curricula) and predicted outstanding prospects for 4-5 years hence.
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3215. "Demand for Engineers Continues to Climb”, Muchine Design, v. 44, no, 26, 2
November 1972, p. 4.

Announces llhll the dumnd for techinical manpower continued 10 move upwird in
July, with the E ntist Demand Index (maintained by Deutseh, Shea &
Evans, Mew York re ment advcrllﬂng specialists) registering 80.7, up 13 5 from
ILJI’IE technical recruiiment activity in the West was markedly hrghcr while that in
the Midwest remained stable; galns in acrospace were noted for the first time in
many months, and improvement in cleclronics was also noted.

3216 “Federal Programs Aid the Jobless”, Chemical & Enginecring News, v, 50, no. 40, 2
Qctaber 1972, pp. 21-22.
Describes deficiencies in eurrent Governmental programs designed 10 aid up-

employed scientists and engineers and the debate as o the extent ol thei

presents a bricf rundown of the programs, including the Tm:hnulngy Mobiliza

.md RL(‘Tﬂ[ﬂGymLﬂ[ F‘rc‘gmm lhE Vulunltcr Engmcus SEILH , .md Technicians

ibes the sut;g:;\ of Tu,hnglngy Ull||;{ FIU]L‘LL (TUP) a nauunwnch;-
program being run by the National Socicty of Professional Engincers with funds
from the 1.5, Department of Labor; suggests that this success is partially due Lo a
unique feature of the program, vi prior job commilmenis by prospective
meleus before the engincers begin academic training; points oul that even the
intense fevel of academic training given will not make these engineers immediate
experts in the new field, but will prepare them for on-the-job training; particularly
successful are 2 of the more advanced TUP programs — forestry and safety
engineering.

3218, Nichols, R., Women in Science and Enginecring: Are fobs Really Sexless? Preprint of
paper (ND 72-WA/T5-2) presented at the Winter Annual Meeting of The American
Society of Mechanical Engineers, New York, N.Y., 26-30 November 1972, 16 pp.
{Available from ASME, United l;nglnu:nnb Center, 345 East 47th 51, New Ygrk, N.Y.
10077, Pricc: $3.00; $1.UU lo ASME members.)

Reveals that, despite laws providing equal opportunities for women, discrimination
still exists bulh in position and pay; ciles statistics which show that women are
more disadvantaged occupationally than they were 30 years ago, L, in 1940
women held 45% of the muf\: sional and 1echnical positions, whereas in 1969 the
percentage was only 37%: points out that enrollment of women in the fields al
science, and engineering in particular, is still limited, and suggests such things s
better guidance and encouragement of females with seientific apmudL al the high
school level, are urgently needed to get more women invelved in engineering and
science and other traditionally male occupations.

3219, *R&D Still Minor Source of Company Chief Execs”, /ndustrial Research, . 14, no. 11,
October 1972, p. 24.

Presents the key findings of a study of the backgrounds of presidents af corpora-
lions who took office or remained in office from IBES o carly 1972 whic
indicate that marketing and fimancial men bothi finis 1ali the first choice’
for presideney, pmducliun men ook third vlace, and R&D pecople, aléng with
chemist exceutives, Tinished next to 1ast (all difﬁ:rmg from pist trends); discusses
the reasons for the changes in the kinds of presidents companies select, such as
mosl companies’ emphasis on marketing more competitively and Dp\‘:r‘illnjﬂ more
productively.

3220, "Plight of Soviet Scientists Draws Concern', Chemicul & Engmz'enng News, v. 50, no,
50, 11 December 1972, pp. 12-13.
Reviews the actions of nen-Soviet scientists, especially those in the U5, in protest
3 L the lack of freedom of Soviel scicntists, particularly the Soviet Jewish
3 scienlists who are also harassed when thay ;\LLmel to emigrate Lo lsracl; observes
O that most of aclions are on a privale, nonorganization basis, and Dﬂly 3 US.
E lC - scientific organizations have laken an official stand on the U.S SRS s policy.
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METRICATION

DeSimone, D. V., "A Metric America: A Decision for the Engineering Community and

for the Nation™, Mechunical Engineering, v. 94, no. 11, November 1972, pp, 35-40.
Duseribes the approach used in a 3-year meiric siudy and the pegsurement
systems considered; cites examples of the incredsing use of the mieirie system in
the US,, ind outlines the consensus on Ygoing metri (1) increased use of the
metric system is in the best interests of the U5, (2) the nation should change 1o
the metric system through a coordinated national program; and (3} the transition
period should be 10 years; stresses the urgency of more vigorous participation by
the US. in world standards-making, citing legislation already int d (HR
8111) as a significant slep in this direction; the metric study report recommends o
coordinated changeover program “that provides for flox ility and encourages the -
variols seclors of society 1o deal with their particular problems voluniarily,
elficiently, and at a n imum cost™.

"Metric System Study Passes Senatc”, BioScience, v. 22, no. 10, October 1972, pp.

612-613.
Describes Senate Bill 5, 2483 authorizing 4 study of the metric sysiem to be made
by an | l-member National Metric Conversion Board with a mandate to formulale
within 18 months a comprehensive national conversion plan, which would mike
the metric system the predominant but na® exelusive system of weights and
measures in the U.S.; outlines the background and committee and flaor actions
concerning the bill.

NATIONAL SECURITY

Marsh, R. T., “"National 3ecurity”, Astromutics & Aeronuutics, v, 10, no. 12,
December 1972, pp. 32-34.
Outlines the topics that will be discussed at the AIAA's 91h Annudl Meeting in
special se s on pational security, including authoriiative discussions of coming
stralegic systems, salicnt methods of weapons development iind their economic
implications, new design avenues lo meel slanding requirements, and the value of
military R&D 1o the public's everyday needs and activities,

Fincberg, R., “'United States Continues Work on CBW?", New Scientist, v, 56, no. 822,

30 November 1972, p. 501. )
Reports that research in the U.S, on lethal chemical weapons has nearly doubled
in the 3 years since President Nixon disavowed first use of such weapons, mainly
directed towarel perfecting a new method of delivering nervz gas, called the binary
system; describes U5, foot-dragging on the implementation of internationa CBW
laws while ‘it continues what the Army calls “defensive” CBW rescarch,

“"Chemical/Biclogical Warfare”, Congressionul Record, v. 118, no. 163, 11 October”

1972, pp. 517478-17482.
Reprints 2 articles by R, A, Fincberg and by D. 5. Greenberg, which serve as the
basis for an informed critique of the CBW program; the authors underscore the
Nixon Administration’s contradictory stance: namely, its announced support of
international agr s 1o ban the use and stockpiling of chemical and biological
materials, while continuing the U.5. CBW program on a large scale, and present
facts 10 back up their claims that the program is still flourishing.

NETHERLANDS

“Scientific Council for Government Policy”, Science FPolicy, v. 1, no. 5, September/

October 1972, p. 2.4. :
Describes 1he organization and purpose of ike Netherland's Science Council a3
spelisd out in the Framework and Terms of Reference of the Counc the Council
i5 lo operate as an_independent advisory body on new developments in socicty,
responsible 1o the Primc Minister, and its purpose ist (1) to identify and draw
attention o botilenccks in long-term development; (2) to define the nature of
major long-term policy problems; and (3) to indicate policy allernatives; with
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3228,

respecl Lo studies in the sphere of research on future development and lang-term
planning in both the public and private seclors, the Framework calls for the
Council, within ils own province, lo advise the (;uvurnmml an: (1) the elimina-
tion of siructural cquacies and the furtherance of specific studies, and (2) the
|mprnvm1m1 of communications and coordination.

NORWAY

“Norwegian Research Organization”,. R&D Managemeni Digest, v. 2, no, §, November

1972, p,
Identifies Norway's principal research councils, pointing out that their activity is
argan al, consultative, and financial, and they perform no research work: wwo

of these CQLIHEIIS include representatives of government, research institutes,
business, and industry, while the ot comprises members from government and
rescarch institutes only; expenditures for R&D in Nerwegian univers research
institutes, and similar institutions amount to more than %100 million annually, and
of the total expenditures for operating purposes in R&D in 1969, 25% was spent
for basic research, 31% for applied rescarch, and 44% for dcv;lapmcnl

OCEAN — INTEENATIDNAL ACTIVITIES

“A New Law for the High Seas”, Technology Review, v. 75, no. 1, October/Noveniber

1972, p. 64,

"~ Describes the need for coniol of activity in and on the open seas, and outlines a
proposal for an international authority to provide that control, advanced by Arvid
Pardo, Malia's Minister for Occan Affairs at the U.N,; the Authority would be
LDn;crncd with * ‘the credible maintenance of law and order’ on the oceans, the
safeguarding of the ndwral siate and quality of the marine environment, the
promotion of research and the dissemination of scientific knowledge, the dr:vr.'l:m-
ment of technology for the penetration and use of the oceans, the coordination of
the uses of the oceans by different nations and the orderly management of ocean
space beyond national jurisdictions”; the authority would have complete powers to
license vessels for rcsaan:h ﬁshing, mining, elc., and could, in case of dis-
obedierize, revoke a nalion’s llccnsc

“Agreecment Reached on Dumping at Sea’’, Nz:?[ur'é, v, 240, no. 5377, 17 November

1972, p. 120,

Annnunccs agreement on an international convention 10 prevent the dumiping of
persistent and toxic wasles and ties the dumping of less 1oxic wastes (o a permil
system; the convention covers all intentional dumpirg, not the disposal of wasle
from vessels or aircraft if such disposal is derived from normal operations, waste
arising from off-shore exploration and exploitation of mineral resources, or any
military machines; meet are planned for 1973 to discuss the operation. and
policing of the pact, which will come into foree when 15 countries have ratified it,

Identification and Control -of Pollutants of Broud [nternaiional Significance:
Addendum No. |: Dralt Articles of a Convention on Ocean Dumping, submitted to the
i Nation’s Conference on the Human Environment, Stockholm, Sweden, 5-16
]ur‘i‘ 1972 16 pp [Avallahle hy ;u;r;cssmr'l number (PEEI' 133) ;md title' from

Prgsgmg th text Df’ 21 draft :lru::lc; 'radugud by lhe InLerE,chrnanmI Meeting
on Ocean Dumping, held at Reykjavik, Iccland 10-15 April 1972, and attended by
represcittatives of 29 States; in general, um:h:r these articles, :3&'1 Party to the
Convention pledges (a) to take effective measures individually and collectively to
prevent pollution of the sea by the dumpmg of harmful or hazardous substances:
(b) to prohibit dumping of any matter in the sea exceptl as the Convention will
allow; (c) to designate an appropriate national authorily lo issuc the special
permits for dumping required by the Convention; (d) to apply the measures
required to implement the Convention 1o all vcsscls ‘and. aireraft registered or
loading in its'territory, or under its jurisdiction (as in the case of fixed or floating
platforms) within the confines of international law; and (¢) to promote measures
1o prolect the marine environment against pollution: includes 3 annexcs listing the
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substances considered harmiul, i outlining the provisions 10 be considered in
estublishing the eriterin Tor the issuance of permits lor ocean dumping,

OCEAN — US, ACTIVITIES

Ir., The Politicy of the Oceun, University of Washington Press, Seattle,
n, 1972, 390 pp. (514.95)
¢ e ives on recent policy development in ocean afTair
of scientilic, technological, ccanamic, legal, sacial, and politiea
sman interaction; presents anccdotal studies in s ¢s of=coastal
multinationil ocean exploration, evolving law of the sed, Jnd
marine resource development; assesses the capacity of modern gavernment to deal
with the problems and issues ing lrom inleractions of science and v
with our saciety and its institutions, offers proposals o improve the governimental
decision-making process relating 1o science and technology, and ouilines a new
management-rriented role for the U.S, Vice-President.

. with a blend
ors involved in

the ocea
LS nbnage

Noone, |, A, “New Federal Program Secks 1o Aid States in Conirol of Coastal-Area
Expluitation”, Nutionaf [earnal, v. 4, no. &, 9 December 1972, pp. 1889-1898,
Traces the progress of the Coustal Zone Management Act of 1972 thraugh the
Congress, from time of its intraduction o the time when it became a law; outhines
the next steps in the national coastal planning program: (1) preparation of
guidelines by the National Oceanic and Atmospheric Asseciation; (2° application
by the 30 coustil states for planning grants; and {3) actual implementation by the
states, with some of the responsibility falling o focal governmeiis; preserits
sunimary of current coastal-zone activity and perlinent state laws in the 30 coastal
slales,
Glover, J. R, "Comments Concerning the Coastal Zone of the United States”,
angressiondl Record, v, 118, nw. 172, 8 November 1972, pp. £9258.9259,
" Represeniative Glaver stivsses the importanee of the 1l Zone
Act of 1972, and de the efforts of NMew York Stite's Nassau
Cotinlies 1o develop a constal-zune management program; reprints the L
. Klein, county exccutive of Sulfolk County, which disc
nting all coastal in their quest for sound management of
the coastal zone, including the need fur science/technology information transler to
vide clear and unmistakable information needed for sound
5,

PHILIPPINES

Orille, F. T., "Produce More Through Research and Development”, Phifippine Science
Review, v. 11, nio. 5, September-October 1971, pp. 20.22.
how the Phi cs can increase agriculural productivity threugh
research and development; eiv oning behind the lollowing 4 suggestions for
accompli : b activities should be more optimally coordinatea
and integrated, (2) public ch institutions should supporl or sustain re-
scarchers maore adeguately, {3) rescarch should be more rly anchoered on
mal development needs, (4) rescarch results should filter dawn to e Yrasa-
roots level, :
Santillan, F. L., *Let Us He's Develop Research and Invention™, Philipping Science
Review, v, 11, no. 5, September-October 1971, pp. 12-16.
Reviews the goals and values of scientific research and technologicis invention, and
quotes David Lilicnthal that "the purpose of research then, largely determines
whether it s [ikely 1o further human well-being, or threaten Lo destroy it'";
presents an overview of the na scope, and values of research and invention in
nitunity development and serviee, citing as xamplss the p
i s-g-vis R&D in the (desire 1o devole

-

—
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Revicw, v, 13, no. 1, January-February 1972, pp. 41-44,

Discisses |L=mrch activities in science taaching that are dirceted toward ascertain-
ing how and in what concrete ways science and math education contribute 1o
national advancément; poses specific issues in this regard, such as (1) Whai are the
objeetives of improving science  Jucation in the Phi |r1pim;—s?i (2) How do these
relate to Philippine national ar  educational goals?, (3) Are science curricula
refevint to needs of Filipino students?, (4) How can science cducation pravide
needed knowledge, skills, and attitudes for development?; suggests
shortcoming is lack of auention o means for evaluating whether changes
Philippine science education are accomplishing their purpose,

3237, Salcedo, )., |r., “'Scienice Curriculumi in Graduate Education”, Philippine Science
Review, v I‘l no. 5, September-October 1971, pp. 3-7.

Dulllncs the cffﬂrls of the National 5cience Development Board al the Philippines
to deal with the dléDerDl’lIDndlL relationship between the total number of
graduates in all fields and in the sciences on the graduate level; techniques include
sponsoring a Science Talent Searclh to select ymrly 1wardcua for undcrg. aduate
scholarships for 2 B.S. degree in selecied fields in science and engincering, award-
ing graduate fellowshi ling grants-in-aid 1 cover expenses for the
proparation of graduate theses in tb physieal and life seiences,

3238, Lesaca, R. M., "What is RP's Policy on Environmental Poellution”, Philippine Science

I"ewuv v: 11 no. 5, Sgptgmbt‘:rDctDer 1971, pp. 8-11.
Pll‘lL National W:m,r .md Alr Fullullt;ln

new planls prmr 0 lhmr construction and Dp:rau ;
procedures for handling complaints, public hearings, clmllgns, and |)rﬁ‘aLLUUUH of
vialators,

32349, lbe, L. D., “A Report on the Philippine Atomic Energy Program”, Philippine Scicnee
Review, v, 13, no. 1, January/February 1972, pp. 7-18.

Desceribes the pmblems considered by the Philippine Atomic Energy Commis..on

in planning a program of atomic energy development, and outlines the major

phases of ihe program decided upon: (1} acquisition and operation of a nuclear

rescarch reactor; (2) establishment of a center for nuclear R&D; (3) manpower

development; (4) promotion of the usc of radioisotopes and application of nuclear

tcuhmquu, (5} cstablishment and enforcement of radiclogical health and safety

; and (6) special studies and projects; outlines the activities planned for

thc 1970's, presents tables giving statistics on grants and training course programs,

and reports on the actions taken to implement each phase of the program and the
progross made.

3230, Wulff, G, "RP — A Possible Stronghold for Natural Products Research®, Philippine
Eumlu‘ Rmuuw V. 11 rio. 5, September-ﬂctuhu 1971, pp. 17-19.
Asks whether it is pnsslbl: for a country with. IlmltLd finances like the Philippines
o play an important part in science research internationally, and if so, whether it
is justifiable to spend money for this surpose at the expense of pressing needs in
the social sphere; describes how the Philippines can play an internationally leading
part in onc area of chcmistry — natural products che ry; cites the benefits ot
Iﬂng term investments in education and research in this limited area {economic
provements, improvement in gual’.y of siudents and professors, prevention of
n, stimulation of young peaple’s interest in science, and improved
standard of living).

PLANNING

3241, White, B., Source Book of Plar *nng Information, Shoe String Press, Hamden, Conn,,
1971, 63 Z pp. ($18.00}

comprehensive bit iography, which is not a mere listing of blhllﬂgl‘aphm

O ‘ |nf¢3rm.1ugn but which descrbes the whole environment withini which planning

E lC . takes place; covers such lopics as thr; history of planning; modern devclopment of

Aruitoxt provided by Eic:



planning; the structure of planning (praclice, education, research); the pattern of
information usage; development plans and reports; 5lal|5um and documentary
sources; journals; and guides to the literature; includes a detailed index.

POLLUTION - AIR |

3242, Sawyer, R. F., Atmospheric Pollution by Aircraft Engines and Fuels — A Sunwey,

Advisory Grout& for Acrospace Research nd Dcvglup t, AGARD Adwsory Report

No, 40, March 1972, 33 pp. (Avai f 'al Aeronauties and Space
Admmlslrnlmn Languy Field, Virgini 365)

Reporis llu: findings of a survey of 45 organizations in the Ll 5., UK, France, The

Netherlands, Belgium, Gerinany, and Naly during March lhl‘DuEh Augusl 1971;

describes 27 current or polential problem areas for investigation, and uullmgs

related research work; identifies the 5 most pressing problems: (1) cagine emissi

characteristics, (2) test procedures, {3) nitric oxide formation, (4) carban

; rdrocarbons al low power, and (5) effect of high altitude emis

sions; recommends Lhal rch be encouraged in all 27 arcas, although in some

cases only a betler definition of Lhc naturc of the prublgﬁ‘l as oppused o a

solution, may be required.

3243, “Down to Earth Space Physics Caleulates Car Cleanlinass”, New Scientist, v. 56, no.
824, 14 December 1972, p. 641, ]
Describes the progress made at the Massachusetis Institule of Technology in
creating a model capable of describing and quaniifying the processes through
which the 3 major air pollutants (hydrocarbons, nitric oxide, and carbon
maonoxide) are formed in an enging; noles that the resea chers have received. an
- NSF grant of $44,600 lo continuc for another year and exlend the analysis 10
other iypes of engines, including the Diesel, Wankel, and stratified charge engines;
discusses how Ford has already put MIT's mndcl io wc:rk

3244, Swartman, R. K., Ha, V., Julicn, M., and Whitney, D. ]., **The Solar Era: Part 5 — The
Pallution of Dur Solar Encrgy f ME‘E/?SI?ILU/ Engmeermg, v. 94, no. 12, Decenber
1972, pp. 23-26.

Describes the benefits of solar radiation, viz., il provides light, food, and oxygen,

"and has many bencficial effects of health; discusses the ﬁnsaible exireme conse-
quences of air pollution, including another ice age, melting polar ice caps, massive
carcenogenic ultraviolel radiation; underlines the drastic lack of the accurate
worldwide and Icmg term solar radiation measurement needed (o formulate a
hypolhesis concerning ihe fulure and scéurity of the environment; points out that
although air pnlluum. prnbably can never be entirely eliminated, it ean and must
be reduced to a rational minimum, and government, industry, and the public must
make the =ffort and pay the price necessary to accgmpllsh this reduction.

POLLUTION - ND§SE

3245. The Economic Impucl of Nojse, U5, Environmental Protection Agency, 31 December
1971, 104 pp. (Available frgm U.5. Government Printing Office, Washington, D.C.
'3@402 Price: $1.00.) C

Presents the results of a survey, which deml;mstratc that substantial costs are
led with noise and its bdt(‘mtnl, i | costs such as those
associated wilh equipmer. redesign, righls-of-way, and nol insulation; hléhlnghls
the need for rescarch into Lhe relationship beiween noise, its ahﬂlemﬂnt and iis
impact on such factors as employment, productivity, prﬁdu«:tlun cosls, properily

values, and health, as well as research using economic principles to |dcnt|fy and s

aﬂalyzc the most cost-effective solutions 1o noise; discusses Federal and private -

expenditures for R&D on noise abate:nent, rcvéallng that these are quite small
compared with expendilures for water 1nd air peliution control; _includes an
appendix giving statistical data, and a bibliography.

3246. "EPA to Launch Noise Control Program”, Environmentul News, 6 November 1972,

Lo 2pp.
) C . . . o
$ Discusses new legislation {signed into-law 28 October 1972) which gives the

E lC T Environmental Pmtcctlgn Agency the primary role in mntmllmg noise, and
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anfounces the [irst aclion programs to be carried out under the law = a major
study of airport noise and the development of noise standards for 15 and
molor carriers in interstate commerce; under the new authorities, EPA 1l
1y for coordinating all Federal programs in noise research and control,
and while the Federal Aviation Agency retains the authorily to set aircrafi-noise
standards, EPA is required to recommend 1o FAA any regulations it feels are
necessary. :

3247. |ohnsen, K., “Cungress Leaves Noise Control to FAA", Avigtion Week & Space
Technology, v. 97, n

17, 23 October 1972, pp. 19-20. : .

Outlines last-minute actions laken by Congress, before adjournment, on the pro-
poed Environmental Mofse Control Act, namely, the Congress (1) vested clear
conir.] over the issuance of all aircraft noise standards and regulations with the
Federal Aviaiion Administration; (2) eliminated a provision restricting supersonic
R&D flights within the US.; (3) eliminated a ban on the landing at U.S. airports
of supersonic aircraft; and (4) climinated a requirement that the Secretary of
Transportation submit a report lo Congress, by July 1973 on methods of financing
retrofitting of jet transports 1o mect FAA noise standards. R

POLLUTION — PESTICIDES

Jukes, T. H., “DDT Stands Trial Again", BiaScience, v. 22, no. 11, November 1972,
pp. 670-672. .

Reviews the statements given at a consolidated hearing on DDT in Washingion,
D.C., August 1971 — March 1972, which permitted adequate examination of the
charges and countercharges that had accumulated and fulminated during and after
hearings on DDT in Madison, Wisconsin, during 1968-69 (e.g., allegations that
DDT in the occans would inevitably cause the extinction of many species of
raptorial and fish-cating birds, and by movement through the feod chain would
exlerminate varjous marine species, and that DDT was a carcinogen); concludes
that the testimony at the hearing is sufficient "“to demolish scientifically meost of
the myths regarding the ill-effects of DDT”.

POLLUTION — PROBLEMS AND CONTROL

Price, F. C., Ross, S., and Davidson, R. L. (Eds.), MeGraw-Hill's 1972 Report on
Business & ihe Environment, McGraw-Hill Inc., 1972, 540 pp. ($14.95)

Presents a compilation of environment-related literature selected from MeGraw-Hill
magazines and newsletiers, and other authoritative sources, as an aid to all whe
must deal with eavironmental problems and control (e.g., chief exccutives, process
and pollution-control engineers, sanitary and civil engineers, consultants, and law-
makers); Chapters 1-3 deal with, policy, laws and standards, and provide informa-
lion on how to manage an cnvironmental program; Chapters 4-7 concern the
technology of clean air, clean water, and solid waste, and consider recycling and
reuse; Chapters 814 consider the major industrial segments (c.g., cars & fuels,
chemieal process industries, energy and gemerating industry), and how they are
coping with their problems; Chapters 15-18 concern solutions 1o industrial noise
pollution, the problems of municipal waste treatmeni, methods of measuring
pollution, and special problems (e.g., oil spills, fogging, and odors) and solutions;

Wallich, H. C., ""How to Live with Economic Growth", Congressional Record, v. 118,
no. "!)Ef!j 9 October 1972, pp. 51722217225 (Reprinted from Sorlune, October 1,
1972).

Considers various means of controiling envirenmental pellution without unneces-
sarily .stifling cconomic growth, and offers some suggestions; proposes that a
system of pollution taxes be instituted, contending that as long as resources
remain free, industrial polluters have ne incentive to abate the pollution beyond
the external and somewhat ineffective controls which society places on them.



3254,

ERIC

Aruitoxt provided by Eic:

3256.

POLLUTION — RADIATION

The Effects oir Populations of Exposure to Low Levels of Tantizing Rudiation: Sum-
v uid Recommendations, Advisory Commitiee on the Bielogical Effects of lonizing
i C on of Medical Sciences, National Academy of Sciences-Nationdl
1972, 3 pp. (Available from Office of Information, Bureau of
dialogical Health, 12720 Twinbrook Parkw.y, Rockville, Md, 20852.)
Discusses the need, with the advent of nuclear energy, for standards for the major
categories of radiation exposure, based insofar as possible on risk estimates and on
cost-benefit analyses; predicts i

a,, in the foreseeable future, the major con-
tributors to radiation exposure of the population wili conlinue to be natural
background and medicul cxp 3 suggests that man-miade and medical exposures
can be reduced without impairing benefits, and that, 1o this Exlent, exposurcs
permitied by the current Radiation Protection Guide arc oo high: sets Torth some

neral principles concerning all sources of radiation, including guidelines for the
nuclear pewer industry, which is of particular corcern to the general public at this
time,

stirmate g Rudialion Doses in_the United States: 1960-2000, Report
prepared by an interagency Special Studies Group, 1972, 150 pp. (Available from U S,
Government Printing Office, Washington, D.C. 20402, Price: $1.50.) )
Provides estimates of rad urces covered include: the

: 5, lear power facilities, and TV
orsumer products; the estimates reveal that medical radiation
utes ~90% of all meimade radiation doses, while nuclear power
sources account for much less than 1%,

POLLUTION — WATER

Westman, W. E., “Some Basic Issues in Water Pollution Control Legislation™, American

Scientist, v. 60, no. 6, November-December 1972, pp. 767-773.
Examines conirasting perspectives (technological and ceological) on the regulation
of effluchis which underlie current debates on water pollution legislation; sum-
marizes the major differences bewween the two viewpoints, particularly in the
approachy, Lo such key legislative issues as water-quality goals, modes of treatment
and classification of pollutants, mede of monitoring the _success of pollutant
removal, and legal point of control; offers a conclusion, suggested by the framing
of the ccological, approach, viz, that workable methods of disposal are available
which would permil the climination of discharges inie th- waler or air by
recycling materials to the fand. .

Miller, 5., and Lewicke, C., "“The Business of Water Pollution", Emvire..mental Science

& Technology, v. 6, no. 12, November 1972, pp, 974-979,
Presenis a report dealing with the roles of: (1) the companies in the growing waler
pollution control industry (the views of company spokesmen as to the company's
role); (2) eq ent suppliers and their trade association, Waste Water Equipment
Manufaclurers Association; and - (3) cansulting engineering firms and technical
experts who basically are members of the Water Pollution Control Federation,

“EPA Promises Tough Enforcement of New Water Pollution Law'ﬂ Chemical & Engi-

neering News, v, 50, no. 45, G November 1972, p, 17.

Presents remarks by J. R. Quarles, Jr., the Environmenial Protcclion Agency's
counsel and assistant administrator for enforcement, in a specch before an
American Bar Association National Institute meeling; according 1o Mr. Quarles,
EPA's plans for enforcing ihe new water pollution control law to include the
establishraent of precise, detailed abatement requirements that will be enforced
through streamlined legal procedures and heavy penalties for violators, and ihe
EPA is already acting lo implement the regulation which requires not only all
industries bul alse all municipalities to obtain discharge permits,

FOPULATION

Johnson, W., “Population Growth: The Businessman”, Vital Speeches of the Day, v.

e v
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38, nu. 24, 1 Qctober 1972, pp. 758-759.
Discusses the problems resulting from overpopulation, such as increased pollution,
depletion of natural resources, and an increased demand on the economy; outlines
other factors which contribute to these problems, eg. affluence, technology
(csgccmlly faulty technology), and wasiefulness arising from the belief that world
ludes that these factors will have 1o be dealt with
immediately, and zation of population will make - casier .., effors to
overcome , f:mllulu:m and overuse of natural resoyress'’; urges ﬂrung support of
pgpulalmn cumml measures by businessmen “for their owa profit and the good of
the nation”

=

“A Hint of ZPG”, Nature, v. 240, no. 5381, 15 December 1972, rjﬁ 375.

9 months of 1972, the birth rate in the U5, fell 1o 75.3 births per thousand
women of childbearing age = a raic which, it maintained, would result in an
dvuragc af 2,08 children per family, or just bC|DW the 2.1 Icvcl nceded for zero
growth; indicates that even so, U.S. population will continue to grow
to 320 millien; calls aitention 1o the new Chicago Biomedical Center for Popula-
tion Rescarch- and the 26 Ford Foundation grants for studies of population
policies,

Reporis that the U.%. Government has released data showing that during the first

PRIORITIES FOR R&D

Lecht, L. A., Changes in National Priorities During the 1960s: Their Implications for
1980, National Planning Association, 1972 53 pp. (Available from National Planning
Assnmallon, 1606 New Hampshire Avc , Washinglon, D.C. 20009, Price: $1.50.)
Analyzes spending pailerns and |dcm|flcs the shifts in prioritics oceurring in the
"US. during the 1960s, which for the most part involved arcas in which govern-
ment spending — I,lrgt:ly Federal — was the predominant element (e.g., national
defense, R&D, imernational aid, and agricultural suppert); major indications of the
§ludy |m:ludr; (I) |f lhl: spcndmg pallerns Df the 196@5 CDﬂllﬂLlL for an[hEl

gn arcas and lhgsc csllmat:d to bc rcqmred to ;u;h vc gcmls ( 7) the prublem of
prioritics will continuc to be an important issue in the 1980s; (3) the pace of
cmnomm ggwlh m thc 197Ds WIII hc the rngsl |mpartanl smglc varmblc deter-

“Research Foundation Rtvamps Grants F‘ulu:y , Cr.omical & Enymeumg News, v. 50,

no. 50, 11 December 1972, pp. 15-16.

d'r:n

Reports that the Engineering Foundation has revamped its grant policy to bro
Lhe lypes of projecls and project areas in which the New York City Organ
is accepling proposals; oullines the project areas specified by the new pgllr;y,
which fall into 2 groups, covering innovative approac to the solution of major
national problems and development of engineering principles and techniques for
the future,

“Federal R&D Taking New Directions”, Astronautics & Aeronaulics, v. 10, na. 11,
November 1972, pp. 10-11.
Reports Natlﬂﬁ;ll Scicnee Foundation findings which indicate an upward trend
since 1970 in Federal support of R&D, with the Federal R&D obligation 1otal
expected to rise from $£15.5 billian in FY 71 and $16.8 billion in FY 72 1o an
all-time high of $17.8 billion in FY 73; the relative allocation of funds shows
some shift from developrment towards basic and applied research, with the deveiop-
¢ of the R&D 1o1al continuing the long-term decline ;md with indusiry
continuing Lo take the largest share of R&D funds by a wide margin,

Mﬂl‘rlsuﬂ 1. A., ""Science Policy Studies in Multidisciplinary Fields”, Science Forum, v.
5, no. 6, Dc:emhcr 1972, pp. 23-24.,
Reviews three reports that have resulted from detailed siudies of the problems of
and praspects for fundamental rescarch in multidisciplinary fields: (1) Materials —
stresses the weakness of this repory, eg., it is merely a supcmiml summary of
several exisling publications, and is based on 3:year-old questionnaires which do
not reflect the morc recent fundamental change in the support of materials

i
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research in the U.s,; (2) Compurer Scicnee (see Ref, 3016) - stggests that this
WL represenits o pled tor more balineed development with greater emphisis un
basic research; (3) Brain and Behawn reconumenids (this repoit as J wl
capsile treatment of multidisciplingey research - the repurt praviding u definition
of the field, o shart discussion of i1y timeliness and prontise, an fssessmenl ol
brain rescarch at various levels, o description of the benefits of such research w
sociely, and a summary of the dilficultics of encouraging multidi linary research
in Edrope.

“Federal Support: Boon for Academic Chemists”, Chomical & Engincering News, v, 50,

no, 47, 20 November 1972, pp. 12-13
Presents the results of o Federal interage
through FY 1972) which discloses which a us suppart which types of research,
and the refative prioritics among subdisciplines of chemistry and theii growth
rates; datd presentied cover principally basic research and same applied studies, but
specifically lude develupmental work; presents tables depicting speiding on
chvmistiy research by agency and rescarch area, which reveal a $14.8 million
imcrease in Federal support for ehemisiry research over the d-year period,

“N5F's RANN Group (Research Applied to National Needs) Has $87 Million in
FY-73", Researchf Development, v, 23, no. 11, November 197 p. 18, .
Outlines major aspecis ol the RANN program: (1) funds are 1o be dividee, mastly
through  Academe, among resea on carthguakes and weather modiiication
biomedical analysis, urban engineering and excdvation technology, and on cnergy
ees and lysis, with energy research geniing the lion's share; (2) $20
million e has been allotted 1 the National Science Foundation and the
National Bureau of Standdrds for an experimenzil R&D incentives program, which
reflects the Nixon Administration’s desire 1o "unlock™ niore R&D in the private
seclor, o balster employment and the balaiee of payments; and (3) the entire
RANN program is expucied to require abaul 500 additional professor man-years;
dlso, M5F's charter his been amended io permit performance of technology
assessment, and 55 illion has been allotted for TA Tfor FY 73.74,

Shapley, D., “COPEP 1o Rock RANN's Boat”, Science, v, 178, no. 4057, 13 Ociuvber
1972, p. 145, R
Presents details of a swudy on the program of Research Applied 1o Natioral Needs
{RANN), 1o be conducted by the National Academy of Engincering’s Commitiee
on FPublic Engineering Policy (COPEPF) am the request of the National Science
Foundation (NSF); the study will examine through 6 panels the goals, programs,
and administration of RANN; outlines individual priority arcas 1o be considered:
energy, human resources, community development, natural hazards and disasters,
growth and environment, and an area termed “largets of .opportunity”, the task of
the panel covering this arca being 10 crassexamine other passibilities and proffer
. Tresh viewpoints; suggests that NSF's r st for the study was prompied by the
Foundation’s need for advice on apportioning the funds allotted for the program
{current budget about $70 million, with prospects for a significant increase next
year)!

survey {covering the period FY 19

=

R&D CLASSIFICATION

Lord Rulhschild, "'Forty-{ive Varivties of Research (and Development)”, Nature, v.
239, no. 5372, 13 Qctober 1972, pp. 373-378,
Lord Rothschild presents his personal views about the terminology used 1o
describe R&D, and the need for clarification and classification of the various Lypes
of ruscarch; presents o glossary covering 45 types of rescarch, which includes
comments on the use of the various terms.

RESOURCE MANAGEMENT

"Gigantic R&D Effort Needed in Resource/Environment Tangle, not Short-Term Solu-
tions, Teeanological ‘Miracles”: Du Pont Chief”, Research/Development, v. 23, no. 12,
December 1972, p. 6.

in
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Prosents dnighlights of o specch by € 8,
Compuamy, in which he wiges sciontists an
making  sociocconomic  decisions congern:

taovernment ... should consider that steps HLln 8} rulm.x‘ B Al
place new straing on sgiree resources’, and 4 vast amount of R&ED = o oded o
extend the basic understanding of e and resatrce systenas TR

noand  utilizdation of atural

maderials o improve the efficiency ol exir
canging lom nuclear posey @

resourges, and 1o eaplore bisic energy svatoms
geothermal and solar power,

3267, Loviresmentul Aspects ol Nutural Resewrces Manggement,  presented at United

Nation's Conference on the Human Environment, Stockholm, Sweden, 516 June

1972, 101 pp. |Available by accession number (PB-211-133) and dtle from National
Technical Inform Service, Springlield, Va. 22150, Price: $3.00,]

Reviews ‘the major issues that have aroused worldwide concern for the hunuin

environment, and led 1o reconsideration of the traditional concepis of resource

management; discusses the d for an inegrated approach 16 resource mandg

ment, and outlines the principal clements of this approach: offers recommendi-

tions for national and imernational action, grouped according 1o seclions ol

eco! omic aclivity (such as agriculture, fu|L515 wildlife, water, and energy); sum-

s (lor the convenience of governments) recommendations for international

action, which are concerned chiefly with: (a) international support for rescarch,

study, and demonstration projects; (b) establishmenl of cooperaiive stirveys of

munitoring sysiems; (c) the adoption of measures to ensure tansfer and exch. inge

ol infurmation; (d} ihe need for inteiaational agreements; and (¢} supporting
measures such as training and wechnical and financial assistance.

stimated Use of Waler in the United States fn 1970, UL, Geological Survey Circular
, 1972, 37 pp. (A\m”abk from the Director, U;” E;ul@)slgiﬂ Survey, Washington,
. 20241)

Reveals 1hat U5, consumption of water from surface and groundwaier suurces in
1970 averaged about 370 billion gallans per day or 1,800 palions per I per
da pproximale increases over & in withdrawals ul waler for the 5 principal
uses: (1) public supply (domestic, commercial, and industrial), 13%; (2) rural
(d,m:stir: and live 13%; (3} irrigation, 8%; (4) self-supplied industiial
(mainly in electric-uiility thermo clectric plants), 25%; and (5) hydroelectric power,
22%.

i:

3269, Elements of a National Materials Policy, A Report of the National Materials Advisory
Board, National Research Council to thc National Commission on Materials Palicy,
Au;,ugl 1972, 66 pp. (Available from Natiunal Commission on Materials Policy, 2025
M Street, N.W. , Washington, D.C, 20506.)

lelentifi issues and pmblems in 7 rajar a
srenl and durable national materials polic
ies and problems affecting future
environmental proiection policy for
substitution,  syathesis, and  design; (4} est
processing: (5) governmental incentives s; (6) International implications
of materials puolicy issues; and (7) power and [lacilitivs; the Commitlee con-
cludes llml the industrial future of the U5, must be based on more abundant
resources and direcied away from dependence on mate in short
supply, and that the alternative "is progressive detericration in the mincral posi-
tion of the US.".

a5 central 1o the formulation of

( ) abundunces of mineral com-
iry supplies; 'mphuuuns of
aterials pulm (3) recycling,
ctive  mietalturgy  and  miineral

3270. ''Further Work on a Natiena! Maierials Policy”, Congressionul Record, v. 118, no, 161,
9 Getober 1972, pp. 517225-17229,

Reprints an analysis and a summary of a weck-long Engiiuering raundnmn

Rescarch Cunfcrmcc un Snmc Selecied Programs of National Malerials Policy™
held av Henniker, N.FL, 31 July-4 August 1972; was called to discuss and review
roisstes of cnmun lu the Commission on Materi; :
considered, ingluding central government planning and m.mun Hm p
ties of recycling, dnd the opportunities ard responsibilities of indusiry in the

materials area.
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3271, “Electrunic  Materials: Rescarch Dircetivns; Procurement Prablems”, News Repuort
(NAS, NRC, NAE), v. 22, 110, 8, October 1972, p. 4,
Reviews the major findings of a comniiitee of the National Resech Cotiieil's
Materials Buard, which examined (ve status of solid-state electionics Lechinology in
relation 1o present and prospeclive ticeds vol -ed by Defense Department engineers,
and in relation to possible civilian appluati s of this techialogy; the work led o
2 reporis: the Commitlee's report on Muteridls ane Frocesses for Electron Devices
and @ NMAB panel report on Yield of Llecironic Materigls und Devices: the panel
reporl recomimends special atlention 10 improved specification and procurement
practices, interagency sharing of semiconductor reliability and c¢ost information,
and improved coordination of present industry and Government efforts 1o
estublish procedures for assurance of high seliability in semiconductors,

3272, Valery, N, “Place in The Sun for Heliv:n”, New Scientist, v. 56, no. 822, 30
November 1972, pp. 496-498, 500,

Reviews the history of the development of helium technology and conscrvation in

the U5, which appedred, until reccnily, to represent a far-sighted policy;

examines the reasons for abandonmen: of ihe policy and the collapse of the

helivm market; lisis the uses of helium along with relative amounts needed:

predicts that with fts cxisting massive reserves of commercial helium and its

chormous investment in helium technology, the US. will be in a ma apaly

position when the helium-based cleetricity boom occurs, and suggesis some options
open to Eurepean helium users,

SCIENCE POLICY BIBLIOGRAPHIES

3273. Current Literature on Science of Science, Research Survey and Planning Division,
C5IR, v. 1, no. 10, October 1972, 18 pp. (Available from Research Survey and
Flanning Division, CSIR, Rafi Marg, New Dclhi-1, India.)

Contains 53 annoiated references 1o science policy lierature published chielly
during 1972 in 21 journals, listed under 26 headings, including basic rescarch,
science and lechnology standardization, science and polities, and individual
counlries {e.g., China, Mexico, Nigeria, and the US5.R).

SCIENCE POLICY STUDIES

3274, Gldwell, L, K., and Siddigi, T. A. (Comp.), Science, Technology, and Public Policy: A
Guide to Advanced Siudy, Indiana University, School of Public and Envirenmental
T, April, 1972, 512 pp. (Limited number of copies available from Iadiana
University, School of Public and Environmental Affairs, 400 E. Seventh 51,
Bloominglon, Ind.-47401.) )

Presents outlines of wopies, yuesiions, and readings intended 10 serve as guides 1o
the study of selected- aspects of public policy for scicnee and technalogy, and their
impact on soeiety and public affairs; presenis extensive bibli graphies corrclated
with the outline for ¢ach tapic. The material is ofganized according 1o 15 major
lopics, grouped under 3 categories: |. Science and Techinalogy as Sacigl Forees -
the 5 topics in this section introduce the student to the study of the cifects of
. science and {echnology in modern sociely, and afford a background foi the
remainder of the course; 11, The Organization of Science and Technolagy - the 3
lopics comprising this section examine the way in which ihe technosciontific
enterprise of modern sociely is put together, but with emphasis on the machinery
of government-science refationships (rather than on such relationships as ‘hase of
seienice and. technology 1o manufacturing, commerce, or agriculture); 111, Pulicy
FProblems of Science und Tecimolagy — Scicnce Policy Studics — main facus of the
5 lopies coraprising this section is on problems generated by the growth of
technoscience, and the pélicy issues thal arise as a consequence of these problems

and of the efforis of society to cope with them.
D, "Research for Policy”, Minerva, v. 10, no. 4, October 1972, pp.




policy, in view of the inercasing influence of governments and their increasing
investment in research; points oul that while ruch of the published docirine
aviilible o those who spend public funds o rescarch has been derived from work
on the development and application of new rechnolo s abuut policy
(including technological policy; actually “emerge from a different sort of process
— a continuing debate, to which research workers contribute on | termis with
many others, and in which they seldom apply the findings of their research in
direct technological sense’; discusses this css as it applies o social policies,
and considers the types of research workers best suited to conduct policy research,

3276. Awmalytical Methods in Government Sciciice Policy — An E valuation, Organisation for
Economic Co-operation and Development, 1972, 89 pp. (Available from OECD
Publi s Center, Suite 1207, 1750 Pennsylvania Ave,, N.W., Washington, D.C.
ce: $2.00.)
Presents a report of the OECD Committee Tor Science Policy, which: (1) describes
same of the essential feaiures of policy making and of science and technology 1nat
must be considered by analysts; (2) describes the opportunities and dangers in
using analytical techniques; (3) discusses specific iechniques = their uses and
abuses — and summarizes the advantages and disadvantages of various approaches:
(4) discusses the use of analytical techniques in organizations; (5) pi
conclusions, which underscore the need for effective use of analytical technigues
to assess the myriad impacts of seience and technology, to make chaices ;
alternative programs, and lo harness science nd technalogy more effective
grealer number of national objectives.

SCIENTIFIC INSTITUTIONS

3277. Nationul Academy of Scicnces, Nutional Academy of Engineering, Nutionul Reseurch
Council, Ann:l Report, 1968.1969, 15 February 1972, 414 pp. (Available from US.
Government Printing Office, Washington, D.C. 20402, Price: $2.00.)

Contains five sections which' report: (1) the activities of the National Academy of
Sciences (NAS) committees; (11) the activities of the National Academy of Engi-
neering (NAE); (111) the activitics undertaken j intly by the two. Academics; (1V)

international activities of the overall organization; and (V) the aclivities of the

lational Research Council (NRC); the Natonal Research Couneil aciivitics are |

described under 5 broad headings: (1) Questions of Public Policy, (2} Services to
Government Agencies, (3) Applications of Science and Technology to the Public
Welfare, (4) Furtherance of Research, and (5) Manpower and Education: includes
-5 appendixes covering, for example, the meetings and organization of NAS and
NAE and the organization of NRC, and provides a selected bibliography of
NAS-NAE-NRC publications (1968-1969),

3278, "Orgnizing Organization”, Science Policy, v. 1, no. 5, September/October 1972,
p. 3.6.

Points out that, until new, no mechanism has existed in the US, through which
individual scholars, scientists and pregram staff of institutions of learning could
eriticize proposals of national agencies, even though such proposals are offered on
their behalf; now, however, a body known as Organization Response is maintaining
a register of professional interests in the purposes and general functions of
educational institutions which can be used 1o invite review of and comment on
plans which may affect their policies and social relations; the hope is to minimize
the possible consequences of plans by exposing them to consideration by those
who have carefully thought about such institutions, their social invelvements, and
their unmet responsibilities.

SOCIETY — SCIENCE INTERACTION

3279, "Science and Society: Follow-up of the Brooks Repori”, OECD Observer, no. 60,
October 1962, pp. 13-14,
Presents highlights of a seminar on the problems of science and society (held at St.
Q . Faul de Vence, France) organized to aid in the realization of the Brooks Report's
EMC recommendation of new social priorities for scientific reséarch; pariicipating were

Aruitoxt provided by Eic:



50 scientists representing o wide variety of disciplines; the most discussed prubilem

involves the locus of the decisivn-making process, and questions were raised as 1o

who is 1o decide how the priorities and resotrces should .be s ied, whether

scientists participate and if so how, and how cuallaboration on s=jci policy can~
be broadened 1o involve the general public; the seminar also underscored the need

for improved commuiication of scientists with the decision makers, with those

kinowledgeable about social conditions, and with he public at large,

3280, "Science and  Society: More Information Needed™, Scivnce Policy, v. 1, na, 5,
September/Octe ber 1972, p. 6.2,

Andlyzes the discussions which took place ar the Colloguium “Science and
Society "™ held at Saint Paul de Veree, France, in June 1972, and which focused on
4 topicst rescarch and the university, the ldealogy of science, science ind the
authorities, and science in economic and soclal development; presents a few
impressions conveyed by the discussions: a number of specialists on the subject of
science and its pleoce in sociely - fe., certain historians, socivlogists, and even
science administrators == have difficutty communicating with scientists with any
attitude uther than dogmatism; the greal majority of scientists are much aware of
present problems, but are disconcerled by theit size and complexity: all agreed
that there is & need for adequaie information — a didlogue between the scientific
community and sucicly.

3281, Horgan, ], D, Teclniviogy und Human Values: The Circle af Action, Preprint of paper
(No. 72-WA/T5-4) presented at the Winter Annual Mecting of The American Society of
Mechanical Engincers, New York, N.Y., 26-30 November 1972, 7 pp. (Available from
ASME, United Engincering Cenier, 345 £, 47th $1., New York, N.¥Y. 10017. Price:
$3.00; 51.00 10 ASME members,)

Describes the divergent views regarding the impact of technology {eg., it i
nentral”, it dominates man and may even desiroy  him”’, ‘super-
humanizing’ rather than o dehumanizing cffect”), and considers the inerrelation-
ships of technology and human values; delineates the respon bility of the engi-
neer, i.e., o ponder and disseminate the possible effects of his innovations on the
human-value system; considers possible a s which could enable man 1o come
lo terms with technology, and suggests that the coffectiveness of these actions will
depend strongly on how well man has come Lo understand the interrelationships of
technology and human values,

3282, Alber B, and Barneu, M. (Eds.), "Environmient and Society in Transition
(Scientific Developments, Social Con :quences, Policy Implications)”, Internationat
juint Conference of the Amwrican Geographical Sociely and the American Division of
The World Academy of Art and Science, April 27-May 2, 1970, Annal the New
York Acudeniy: of Sciences, v, 184, 7 June 1971, 699 pp. -

Presents papers and d sioris by the 100+ Conference participants: Part |
consists of 41 papers under 5 headings: (a) Space and Earth Sciences, (b)
Biological and Medical Sciences, () Physical Sciences and Engineering, (d)

Anthropulogy, Sociclogy, and Psyehology, (c) Economies, Political Science, and

Law; Part Il presents transcripts of discussions by the 5 working groups: (a)

Cuitivating Resources, (b} Population, Health, and Family, (¢} Scientific Knowl-

ge, Education, and Communication, (d) Decision Processes, (¢) Economic and

Sacial Palicy; Part UI covers the World University Program; Part 1V includes Glenn
Seaborg's dinper address, "The Positive Power of ience”’; and Part V gives a
Summiary and Conclusions by the Conference ca-chairmen.

3283. Llavoie, F. )., "Look Who's Gétting Involved”, Muchine Design, v. 44, no. 26, 2

MNovember 1972, pp. 82.88. =
Discusses the fincreasing invoivement of enginecrs in demonstrating for and speak-
ing vut on issucs that affect them, and for zauses bolh sell-serving and for the
common good; describes the activities of several organizations dedicared 10 increas-
ing the social responsibility of engineers and scientists, such as: one which opposes

-

the 58T and favors a curb on ABM deployment, another which is dedicated 1o

) improving the environment, and others which protest against the Vietnam War and

U the development of ever more destructive weaponry: also nolable is the establish.

: ment of a “Clearinghouse for Professional Responsibility”, through which profes-

\I}C‘ ’ sionals can lodge complaints, without fear of backlash, against any of their

hoadr BT Sepdwe Police Beama



3284,

3288,

ERIC

T

compariivs’ pullLlEE or products which they feel pose a threat o public health m
safety.
“Selling the Public on Science; NSF Backs Big Sales Pitch", Science & Governmenr
Repori, v. 2, no. 17, 1 December 1972, p. 5.
Presents brief summaries of the projects being funded by the National Scienee
Fnund.uiun undur a4 'p gram designed 1o allay public fears of science and drum up
i ¢ch; among these are: {1} a project 1o

Ldldmé the benefits ¢ b oto man and society; (2) g project "o

bring to the community ... a new awareness of what science is doing and what it

can do in the fuwre in meeting envitenmental problems'; and (3} a project for

the development of programs #med al communicators, the scientific community,

decision-makers, young people, and the gereral public, wh,n,,h may involve publica-
. tion of a journal (tentatively entitled Science and Media) whase need arises from
% “increased uncertainties in understanding the exaci role science can play”

Haberer,. )., “Politicalization in Science™, Science, v. 178, no, 4062, 17 November
1972, pp. 713 725,
Reviews 1he emergence of science from the “ivory tower” to the paimt where, “in
both its intermal affairs and ir s relations to the rest of society, science has
become deeply immersed in political problems, issues, and processes™; discusses the
factors influencing the nationalism and internationalism of the scientilic com-
munity, c.g., World War | whicn cd a rift in the international scientific
community and a shift toward nationalism; ecxamines the professionalism ol
; , the implications, and the results, siuch as the stronger lies between nee
and souu.ly brought about by the dependence of pmﬁ; fonalism on large-scale
societal investments and public support of scientific institutions; considers the
ramifications of a science-government partnership, and the role of science in the
making of public policy, and outlines fundamental questions that must be dealt
with, primarily concerning the impacts and consequences of the science-politics
interface.

v. 3, no. 9,

Navembcr 1972 pp
Discusses .he parlmul.xr relevance of science fiction 1o th field of science,
lcghnalugy, and public policy, giving examples: (I) it often reflects two mm
assumplions of science” policy (thal some choice is available ameng alternative

future. and that it matters how this choice is exercised), and can serve w hlghhghl
the need for technelogy assessments; (2) it can serve to enliven the imagination of
H 'cntc. pulxﬁy analysls by smnes lhat dcsr;rlbc the impact on government and
s nuclear fusion plants, undersea
mining and ha "alu:m ‘weather mnlrgl and communications satellites; (3) it serves
1o reflect general social atlitudes fe vard science and tec hnology; and (4) it can
serve as a medium for engaging students in the basic questions of choices,
pri@rit’lcs, and values inherent in science policy issues.

, Impact of Science on Sacietv, v. 22, no, 4, October-

3

“Nnbel } Musc abuut S(;u:n’

Nobel Prize winners on how scientific research and
ané the common tarcad being a strong plea frr commion
sense in applylnb our resources and capabilities 1o convert invenlion into rational,
essential uses; authors are E. P, Wigner (Ethics in the Relfationship between Sclgme
and Sr;n:n:u,')i . bergen ( ocicly Needs to Organize the Structures and Uses of
Science}, G, Natta (Scientific Progress and the Human Conditien), F. M. Burnet
(The Implications of Global Homeostasis), A. Szent-Tyorgyi (I{nawlgdgu Intel-
ligence, and Their Sane Use}, and R. Cassin (Science and Human Rights),

“Avoid Military Research, Casimir Tells Physicists”, Physics Today, v. 25, no. 12,
December 1972, p. 75.
Reviews a speech by H.B.C., Casimir, president of the European Physical Society,
on the relationships beiween science and tcchnology delivered at the September
IUPAP mecting in Washington, D.C., and presents some of his recommendations,
c.g, that ncademic scientists should not work on military technology, and Lhat
industry should not attempt to influcnce basic research programs in the

FECNE I SN 1 R I .
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"Physics and Soc

“means of co

- artifi carth satellites for direcl television broadeas

universities.

/", sppsy Newsicrier, v, 3, no, 8, October 1972, pp, 10-12,

Presents cxcerpts from an address by H.B.G. Casimir 1o the XIV Anternational
Congress on the International Unjen of Pure and Applicd Physics: Casimir
emphasizes the increasing dependence of physics on the products of advanced
technology, and describes this interaclive system of physies and technology as a
science-technology  spiral; he also exnresses concern about “the influence of
scicnce-based technology not only on the waging of war bul also on the destruc-
lion of the environment and the nature of human relations™, and suggests that the
“best chinces for gaining control over the ominous [science-technology] spiral tie
in a plurality of comrols, in an independence of the several pai licipaling groups
£, indusiry, the acaderaic community, and the Military ], and in openness”, viz.,
free discussions and publications.

b

Schrocer, D., Physics end lis Fitth Dimension: Svciely, Addison-Wesley, Reading,
Mass

1972, 378 pp. ($4.95)

Presents an extensive historical suivey of science and culture, which lends to
support his view that the split between the scientfic and humanistic cultures has
existed since ancient times: provides an analysis of a multitude of interactions
{both friendly and hostile) that have occurred between science and sociely by
nples; among the more recent interactions are: ideological
C radioactive dating, the development of nuclear weapons,
nuclear medicine, s¢ience funding, science in the universities, NASA, and the
energy crisis; alse examined are atlempts at ideological coniral of science by Nazi
Guermany, as well as some ples from the US. and the USSR,

control of sg

Shapely, D., "NSF: Engineers Policy Group Urge: More Sofiware for RANN", Scienice
& Government Report, v, 2, no. 18, December 1972 pp. 4-5, 7; see also Scicrcr, v.

178, no. 4067, 22 December 1972, pp. 1270-1273

Presents highlights of a report by a National Academy of Engineering Commitice
which condueted an extensive evaluativn of the RANN program; the report calls
for considerable redirection or reorientation, cmphasizes that “applied social
research ... is as critical to the solulion of many of our society'’s problems as
technical research”, and urges work aimed at overcoming instilutional, policy, and
legal barriers o the effective delivery of such services as health, education, urban
transpartation, and lire and police pratection, among others.

SOUTH AFRICA
“University Agriculture”, Nuture, v. 239, no. 5372, 13 October 1972, pp. 361-362.

usses the confusion and questions concerning the incorporation of South
an depirtments of Agriculture into the university structure (by April 3,
1973), a recommendation by -a Cahinet Commitice which has now been adopied
by .the Cabinet; chiel concerns are the high cost of waining agricultural students
{because ol the low staff-s:ident ratio) and the question of how students are Lo be
subsiaized In the fulure; it is hoped that a review of university finances now being
coriducted can clarify the issues, if the commission conducting the review reports
s0O00, .

SPACE = INTERNATIONAL COOPERATION

“U.S. Gives Views on U.N, General Assembly Ttems on Quter Space”, U.S. Department
of State Bulletin, v, 67, no. 1746, 11 December 1972, pp. 683-692.

Presents the lexts atements by 2 US. Rep tatives to the U.N. on specific
draft resolutions; G, Bush discusses the Earth Resources Technology Satellite and
the posi-Apollo programs, comments on the legal aspects of UN, space rclated |
wark, and voices U.S, objections to a Soviet propasal to resirict the use of
artifici ng; R, C. Tyson cxplains the
U.S. negative vole on a draft resolution (2916} incorporating such restrictions: he
also points =ut in connection with a resolution (2914) on. international action for
the miugation F the harmful effects of storms, that much research is needed




d practical; ingludes the texis of
1 2917) dealing with the U.N,
role in international cooperation in the peaceful uses of ouler space,

before artificial contrel of storms becomes safle

3294. “U.S. to Provide Launch Assistance for Peaceful Satellite Projects”, U.S. Department
ol State Budleting v. 67, no. 1741, 6 November 1972, pp. 533-534.
Presents an announcement of a new policy whereby the U.S, wiil provide launch
assistance 1o inferested countries and international organizations for those satellite
projects which arc for peaceful purposes and are consistent with obl s under
relevani infernational arrangemenis; presents a White House fact sheet giving the
conditions of the new policy. )

Harvey, M. L., Harvey, D. L., and Ciccoritti, L. C., U.5.-Sowviel Cooperdiion in Spdce:
A Documentary Accounting, Monographs in International Affairs, 1972, (Available
ffom Direcior of Publications, Center for Advanced International Studies, Washingion
Rescarch Division, Stite 811, 1225 Connceticul Ave,, N.W,, Washington, D.C. 20036,
Price: paperback, $4.95; hardcover, $5.95.)
Examines and analyzes recent developments and current treuds and prospects for
U.S.-5oviel spdce ccoperalion against the background of a comprehensive
accounting of previous efforts at cooperation extending back to the tnternational
Geophysical Year and continuing through the Eisenhower, Kennedy, Johnson, and
carly Nixon Administrations; interrelates space policies of both nations with their
basic foreign policies and abjectives and with their cfforts to advance science and
technology, and to use science and technology as instrumenis of palicy; includes
exiensive dosumentation.
3296. "U.5./USSR Planners Agree on Joint Manned Space Mission', Muchine Design, v. 44,
no. 29, 30 November 1972, p. 18. -
Presents the timetable for the joini mission, agreed upon by the U5, and the
Soviet Union in Mascow in October 1972: (1) Soyuz target launch date — 15 July
1975; (2) Apollo to have 5 launch opportunitics - - beginning 7-1/2 hr after Soyuz
lifts off and extending into the 5th day after the Soviet launch; describes the joint
crew-lraining sessions scheduled 1o begin in the U.S. next summer, and continue in
Russia next fall; also describes plans for meetings of the 5 joint working groups at
the U.S. Manned Spaceflight Center and in Moscow.

3207, Winston, D. C., "Germans Threaten Withdrawal from Launcher Development™,
Aviation Week & Space Technolagy, v. 97, ne. 20, 13 November 1972, p. 17.
Describes conflicting views of West Germany aid France regarding the European
Launcher Develpment, Organisation (ELDO) program and fulure space part
f tion with the U.S,, the Germans opposing further finding of the so far unsuccess-
ful Europa launcher series and favoring development of payload packages and
cooperation with the U5, in the post-Apollo program, with the French supporting
development of a European launch capability independent of the U.S.; suggests
that Wesl Germany's withdrawal from the ELDG program would probably be
keyed (o a firm U.S. commitment to launch European space payloads, particularly
the German-French geostationary communications saicllite, Symphonic, in the
second half of 1974,

B
[
[Xa]
!J"L

SPACE — PROGRAMS AND GOALS

3298. “Beit Tightening in the Office of Space Science”, Naiure, v. 240, no. 5378, 24
November 1972, pp. 177-178.

Qutlines project delays ‘and cancellations in NASA's Office of Space Science due

to "acute and chronic shortages of money" resulting from, among other things,

the ure of 4 launchers in 1970 and 1971; deseribes some CONsequEnces,
including elimination of the Grand Tour mission to the outer planets, delay of the
first 2 scheduled launches of the High Energy Astronomical Observatories,
deferrment of the Interplanetary Monitoring Platform series, jeopardy of the
advanced Orbiting Solar Observatory launches, and paring of the Venus-Pioncer
missions. :

Q . 3299. Gillette, R, “The Aftermath of Apullo: Science on the Shelf?” Science, v. 178, no.

E MC ) : 4067, 22 December 1972, pp. 1265-1268.
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Discusses the efforl that will be required 1o colleet and proeess the data, to care
for all the photographs, and 1o analyze, preserve, and catalogue the collection of
maen rocks and soil oblained during the Apollo missions, and deseribes the
concerns of lunar scientists that these will net receive the study and protection
from contamination and deterioration whick they deserve 3 to 5 years hence when
public interest has waned and NASA wiil be funding new ventares; cites a Lunar
Science Institute report which cmpliasizes that the end of Apollo “leaves” the
scientific tasks undertaken . .. substantially unfinished™ and recommends sieps for
the care and study of the funar samples.

3300, Gregory, W. H,, “Future Moon Probes Qutlined", Aviation Week & Space Technology,
v. 99, no. 25, 18 December 1972, pp. 53, 56-57.
Reviews recommendations for future lunar missions as listed in a report by the
Lunar Science Institute (rather than NASA), cove £ a polar orbit noniandi
mission and remote. sensing from lunar or longer range suggesied missions
include a polar landing, rev site, extended mare exploration and
highlands sampling, and cx arside uplands, younger ringed
i volcanics, “lava sequences, arcas of transient aclivity, and varied rille
iins; includes recommicpdations from the repor:, such s the esiablishment of
N an Apolle photographic archive and non-NASA advisory commitices,

SPACE — SHUTTLE

3301. “Shumtle: Real Work on the Design Now Underway”, Astrunautics & Aerenuutics, v.
10, no. 11, November 1972, pp. 8-10. .

i the design and program plans for the National Acronautics and Space
dministration’s space shuttle which were discussed by NASA's Space Sysiemis
Commillee in a meeting held (1) 1o review status reporis on the shuitle; (2) o
make the Committee's recommendations on such items as Lhe major thrust lar
NASA in the 1980's, slternative design approaches, and the feasibility of a shuule
vehicle test program; (3) 1o review the need for a space tug; and (4) to discuss the
specific manned-spaceflight proposals for the NASA_FY 74 budge1,

3302, Yardley, J. F., “Space Transportation", Astronautics & Aeronautics, v. 10, no, 12,
December 1972, pp. 30-31.

Quilines the discussions Lo be held in the Space Transportation segment of the 9th

Annual Meeting of the AIAA in special sestions foc i on the space shuule

sysiem; discussions will present an overview of the space-shuttfe design, plsns far

its development and operation, the status of fis techrology, and program benefits,

;

STATE AND LOCAL 5CIENCE ACTIVITIES
3303. Action Now Parinershios Putting Technologv lo Werk, Teport on National Action
Conference on - Intergovernmental Science and Technology Policy held in Harrisburg,
Pa, 223 June 1972, 33 pp. (Available from Peninsylvania Office of Science and
Tr:—chnu!ug})a Department of Commerce, Room 400, South Office Building, Harrisburg,
Pa. 17120.)
Presents the action resolutions advanced by the Conference: I. State and Local
Representation on Science and Technelogy Councils; I1. Strengihening State and
Local Cavernment through Applied Science and Technology; Ill. Federal-Siate-
Local i'arinerships in Applied Rescarch and Development; 1V. Making Technology
Available to All; V. New Instiutional Arrangements for Public Service; VI, Using
Federal Laboratories in Dom~s'ic Programs; and VIl. The Public Interest Groups —
A Vehicle for Action: the resolutions provide a framework for development and
use of public lechnology 1o deal with such problems as power plant siting and-
" power Tailures, flood conurol, public lransportation, air pollution, and solid wasie
control, and specific recommendations are offered for implementing  these
risolutions.

3304. “Bridging the Application Gap", PT/ News, July 1972, pp. 1.2,
y : Describes the organization of Pyblic Technology and its purpose (to act as the
]:lk\[‘c X R&D arm of lucal and state government), and defines its basic functions: (1) to
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give cities, countics, and stales opportunitics o share the costs and benefits of
R&D programs; (2) to stimulale the developmient of new lechnological solutions Lo
their problems; and (3) 10 inform its subscribers about new solutions that have
been developed by state ana local governments; outlines the steps taken by Public
Technology to bring about a profiiable relaiionship bewween local governments and
private industry in their suppert of R&D,

3305, “USCM Adopts Resolution on R&D", PT/ News, July 1972, pp. 3-4.
Presents the text of a resolution adopled at the 40th Annual Conference of
Mayors, which supports President Nixon’s efforts Lo use science and technology an
behall of U.S. city, county, and siate governments; calls on the Congress (o
appropriate al least $250 million in new R&D grant-in-aid funds to enable stale
and local governments to launch R&D joint ventures with and through their R&D
arm, Public Technology, Inc.,, and the private secter.,

3306. “PTI Aids NSF in New Incentives Program', PT/ News, August 1972, p. 4,

Describes Public Technology's efforts to provide the National Science Foundation
with guidance from local and statc governments as part of the Foundation's
Experimental Incentives Program; at a meeting sponsorcd by the N5F to discuss
the. innovative process in the public seclor and the epportunities for incr |
R&D expenditures, local and state government officials concluded that the public
services seclor offers excellent opportunities for both public and private
investment.

SWEDEN

3307. Hawkes, N., "SIPRI: Prace Research Institute Losing Old Staff, Pondering Role”,
Science, v. 178, no. 4058, 20 October 1972, pp. 286-288.

Describes the work of the Stockholm International Peace Research Institute
(SIPRI), which consists chiefly of careful examination of masses of military
information solely from public sources, sorting out fact fron: propaganda, and
preparing collections of this information; lists major SIPRI publications including:
an annual yearbook (a guide o world military expenditures), a G-volume study of
chemical and biological weapons (now in process), and a paperback version (now
in preparation) of the Arms Trade with the Third World (published in 1971);
discusses the poor sales of these pulblications, the failure to get the SIPRI's ideas
across, the dilemma which SIPRI may face in deciding whether to dirccl iis
information 1o “decision-making clites” or the public at large, and staffing
problems.

SWITZERLAND

3308. “Some Problems of Science Policy in Swiicarland”, Science Policy, v. 1, no. 5,

September/Qctober 1972, pp. 1.7-1.8, -
Presents the views of Science Council President Karl Schmid, who discusses the
feasibility of a national research policy for Switzerland, and describes the bases for
opposition to science, higher education, and research policies; views on various
problems include: (1) to cope with the rapidly increasing number of university
students, “creation of additional student piaces must be the b of [higher
education] policy in the near future™; (2) for a large number of medium and
small-sized firms ., . the importance of research by and for industry was not yet
sufficiently recognized™; (3) results of research carried out al universities must be
made generally available”; (4) the “new concept for Federal rescarch prometion
based an economic consideration” recently Jeveloped would be an integral part of
Swiss Seience policy; (5) “in a country in which 70% of the expenditure on
research is financed by private enterprise, a ‘national research policy' which
implicitly includes defining the aims of researck cannat be drawn up without
reservations, and it would be more realistic 1o &y to work out 2 set of coherent
principles for promotion of research by the Federal Gevernment',

) 3309. “Extract: Swiss Science Council”, Scvience Poliey, v. 1, no. 5, September/October
EIKTC 1972, p. 1.8. -

PAruntext provided by enic [
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... 3313, “Physics and Physicists

the findings of the Council with regard 1o Swiss science and eduyca-

(1) in all probability, Swiss science and research policy will soun
phase, with passagt of a bill containing new provisions for education
b and calling for increased action by the State o develop rasearch; (2)
the Confederation should wssume gredter responsibiility in regird to higher educa-
tion; (3) the Confederation will need to expand it research eommitments, to
ameliorate shortcomings or underdevelopment of major sciemific sciplines; (4)
the Confederation needs w0 do still more in promoling research from the stand-
point of nomic and social considerations; (5) promotion of rescarch solely o
advance scientific knowledge should be accompanied by increased promotion of
rescarch 1o serve the pubilic interest,

Summ
tional po
enter a n
and re

TAIWAN

“Taiwan is Breaking Japan's Grip on Its Enginccring", Chemical & Engineering News,
v. 50, no. 4, 9. .October 1972, p, 7.
Reports  Taiwar's réaction to [apan's ciear intent 1o recugnize the People's
Republic of China: the Republic of China government in Taiwan has ruled -out
further awards 16 japanese firms of engincering/consiruction coptracts above
$20,000 - unless the firm's bid is at least 20% under those of non Tapanese
competitors,

TECHNOLOGICAL INNOVATION

Chisholm, D., "Innovation in Action: Research and Development®, Viral Speeches ot

the Duy, v. 39, no. 4, 1 December 1972, pp. 103-107,
Describes the R&D laboritory as a “people machine for crealing iniovations
and delineates the siep-bysiep system  approach Lo suocessful  innov
emphasizes that “since R&D is an investimient in the future, success cunsists of
meeting lomorraw's needs, working under omorrow’s conditions, and success will
be measured against the expectatiuns of Lomarrow's customers”; discusses the
importance of the function of chaice in the innovation process, noting that
“making the right choice demands comprehiensive, all-inclusive thinking capable of
welding together the wechnical reality, the production reality, the reality of the
market place, and the redlity of social wants™; sires the imporance of
identifying current and future consumer needs, examining social trends, and
keeping abreast af 1eehn progress through participation in the worldwide
exchange of teennical informatian,

“Federal Labs 1o Validate Performance of Inventions”, Machine Design, v. 44, no. 31,

28 December 1972, p, 4; see also Chemical & Engineering News, v, 50, no, 50, 11

December 1972, pp. 89,
Announces the selection of the first project in the
R&E Incentives Program, which involves the use of eral laboratories 1o validawe
performance of 1echnical innovations aimed at the sector; Tirst experirents
will be undertaken in those Federal laboratories already equipped 10 make the
Kinds of tests contemplated and the starting group will include NASA; among the
criteria an innovation must meet for testing are: {1) it must have the potential for
advancing the state of the. arti (2) there must be a strong or polentially strong
public benefit from the idea or product: and (3) the normal market mechanisin is
not vorking to advance the idea or product, :

ional Science Foundation’s

in Industry: Two Views", Phusics Today, v. 25, no. 11,
November 1972, pp. 73-74, . .
Describes 1alks given by feawured speakers at the annual meeting of the American
Institute of Physics Corporate Assoeiales in Wiashinglon, D.C., Seplember 1972:
one discussing the National Science Foundation’s Experimental R&D Incentives
Program which s aimed at devising and & rimenting with ways 1o avercome
“blockages” that now slow down or prevent application of science and technology
in industry and government, lhe other dealing with methods to improve the
employment outlook for physicists in industry, and discussing the difficulties
encountered when introducing a new technology.
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3315,

3316,

3317,

3318,

3319.

Simpson, R. O., “The Patent System -- Keystone to Technologieal Progress”, Remarks
before the American Patent Law Association, U.S. Deporiment of Canpmerce News, 19
October 1972, 11 pp.
Mr. Simpson, Acting Assistant Scerclary of Commerce for Science and Tech.
nology, reviews Ihe need for continued cechnological innovation owing o
increased international competition and increased demands for high technolagy;
disc 5 the Government's Experimental Technology Incentives Prowram, and
other Government incentives for technological innovation, including that special
prierity be giver to the processing of applications for patents which could aid i -
curbing environmental abuses.

TECHNOLOGY ASSESSMENT

“Kennedy Moving Ahead with Technology Office Plans”, Sclence & Government
Report, v, 2, no.°16, 15 November 1972, p. 7. . )
Discusses actions being taken by Scnator Kennedy (who is virtually assurcd
chairmanship of the OTA Board) and his aides 10 lay the groundwork for the
OTA; ey, a Kennedy emissary has asked the National Academy ol Seiences and
several professional socielies Lo supgest criteria for membership of the advisory
council that will serve the Board, and the National Science Foundation has been
asked 10 suggest arcas that merit high priority for study; presents a stalenient
reflecting the Nixon Admirisiration's view, namely: that Hechnology assessment is
a vital component of technological progress” but “it should Aot become an
instrument of technological arrestment”, and “properly conducied .. . it could Lz
highly effective™.
pe", Nuture, v. 240, no, 5381, 15 December 1972, p. 375.
Describes the cfforts of Sen. Kennedy, who will be chairman of the Policy Board
of the Office of Technulogy Assessment, Lo transform the to-be-cstablished OTA
inte an active entity rather than the passive one prescribed in the legislition:
mentions . the possibility of having 1he OTA Board hold public hearings and
appuint ed hoc pancls 1o study specific jssucs; suggests that former Congressman
Daddario may, be efferer the dircctorship of the OTA.

—

"Lack of Moncy May Delay OTA Startup”, Science & Governmient Report, v. 2, no.
18, 15 December 1972, », 7. .
Points out that although the authorization for OTA was passed toward the end of
the lust Congress, the measure came along too lale for any action on the
appropriations bill 1o provide operating funds (set al up io 5 million), and thus
startup of OTA may be delayed unitil spring; identifies the fund-secking options of
OTA supporiers: (1) 10 seck a special supplemental appropriation when Congress
convenes in January, or (2) to wait for a large multipurpose supplemental which
usually comes up toward the end of April {the option maosi likely to be adopted).

“Industry Must Act to Insure Strong Voice in Office of Technology Assessment”,

lnside R&D, v. 1, no, 29, 18 October 1972, p. 1.
Suggests that the real power in the OTA will lic with the Policy Board and the
advisory council since they will sclect the projecis to be assessed and review
assessment findings; the Board will choose 8 persons “eminent in physical,
biological, or social sciences or engincering, or experienced in administration of
technology™ for the advisory council, and indusiry people could be selecied, but
lobbying would be necessary if they are to be chosen,

“The Vista of ISTA", Astronautics & Aerondulics, v. 10, no. 12, December 1972, pp.

10-12,
Describes the organizalion, powers, and objectives of the new Office of Tech-
nology Assessment (OTA) which, along with the formation of the International
Society for Technology Assessment (ISTA), places technology assessment very
much in the limelight; lists the members of the Technology Assessment Board, and
speculates that Sen. E. M. Kennedy will probably be clected by the 12-member
Board as its first chairman; reports that ISTA hopes (o spread ihe word of the
impact of both man’s hard and soft technology on his social, economic, and
environmental well-being; suggests that technology assessmeni is a now industry
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3321,

3323,

that might mean jobs for thousands of wchnologists,

Technology Asscssment fu State Govermment, A Report on a Working Conference and

Recommendations for  Action, The National Academy of Public Admir stration,

September 1972, 71 pp. (A.ailable from National Academy of Public Administration,

1225 Connecticut Ave., N.W., Washinglon, D.C, 20036.)
Summarizes the discussions held at the Conference, whi
capacity of Siates (executive agencies, the office af the avernors, and the Stite
legiskitures) 1o conduct technology assessment (TA), although 3 other 5
considercd at some length; (1) the definition of TA when applied to public
programs at the State level, {2) the need for TA in State gavernment, and (3) the
role o intergovernmental (Fede

ral-5tate) couperation in TA; presenis pancl con-
clusions and recommendations for State and Federal action; includes 6 appendices
comprising various papers on TA, the February 1972 version of the bill 1o
stablish an Office of Technology Assessment, and a list of Federal officials
knowledgeable sbout TA, .

"Risk-Benefit Analysiss A Necded New Science”, Muchine Design, v. 44, no, 31, 28
L r 1972, p. 4. -

Presents views of Dr: Phiilia Handler, president of the Natjonal Academy of
Sciences, cancerning technology; ording 1o Handler, more technology, not fess,
is needed i we are 1o prevent ting technologies from growing awry, and 1o
correct the damage that has been done to the planet; Handler also cites “'risk-
benefit analysis™ as the single skili most in need of culiivation, claiming that we
do nol begin 1o know how (o cvaluate such things as new drugs, food additives,
and environmentally relaied technologies so that intell ons can be made
regarding their employment,

TECHNOLOGY TRANSFER

The Nuational  Technology  Frograms, Ulilization of Industry, Acruspace Research

Center, 1972, (Availuble from Acrospace Research Center, Acrospace Industrics

Assuciation of America, Inc,, 1725 De Sales 51, N.W,, Washington, D.C, 20036.)
Presents the comments of the acrospace industry in its ssment of the progress
ol the Nixen Administration in achieving its announced goal of applying the
nation’s space und defense R&D capabilities to domestic problems; the industry
suggests that if the Administration sincerely wishes 1o revitalize seience and
technology for. civilian needs, it will have Lo d~fine spccific goals and provide clear
direction and greaier funding; the indusiry also calls for a national commitment
(similar in magnitude 1o past defense of space programs) that could be initiated in
such areas as energy, pollution, health, and -mass transportation, but stresses that
private firms cannol be expected to énter these fields on i large-scale basis without
substantial Federal aid.

For the Benelit of All Mankind: The Practical Returns From Space Investment, Eeport
of the Cammittee on Science and Astronautics, U,S. House of Representatives, October

1972, 77 pp. (Available from Committee on Seience and Astrorautics, U.S. House of

Representatives, Washington, D.C. 20515.)
Presents some 250 examples of pre ay and near-term future dividends and
practical uses of space research and technology in 13 clegories of aclivity,
including communciations, weather forecasting, business and industry, : ihur,
the environment, education, medicine, home and markot place, a icipal and
urban affairs; the most direct benafi international 1elevision relayed by a
network of communications satellites
through data relayed by metvorological sateflites; satellites, and remote sen
which monitor carth resources, the oceans, and the atmosphere provide benefits |
several arcas (e.g, agricullure, environmenial protection); some of ihe lesser
known, butl no less valuable, spinoffs include: new consumer products such as
lightweight, insulating fabrics and nonflammable materials; many new biomedical
techniques (c.g., for monitaring cardiovascular and pulmenary activily, and blood
pressure); and applications of space techinology in solvi g problems in the public
suclor; the Commitiee cuncludes that the many benelits already realized, eaupled
with those in sight for the near-lerm fuwre, give promise of a continuing and

1d improved long-range weather lorecasting
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inereasing returi on the U5, space investment.

3324, "'Urban Laboralory' Uses Space Engineering Techniques”, B&D Munagement Digest,
v. 2, no. 6, December 1972, pp. 9-10.

Des 5 an g imient in putling advanced lgghnulugy to work o sulve urban
pmblums being conducted in Tacoma, Washinglon; working in partnership on the
project, supporied by a snall grant Imm the National Science Foundation, are: (1)
the Unw sity  of ‘.Vdshm;smn Graduste School ol Business Administration
{focusing on possible changes in city Euvemmuu grg‘mlmuun) ('3 B mg Cu
which is adapting acrospace knowledge in
(‘3) T1cam1 B build

mdlllun 1o fl;ﬁhllng fires the new *‘ml! walild be cqmppud fgr pdlrul and 3LLU|H\'
pollution control (mcludlng oil spills), and rescue and salvage,

" THAILAND

3325, Workshop on Science Plunning and Pelicy in Thuiland (Bungkok), 3-6 July 1972:

Aunual - Report, National Research Council of Thailand, 1972, 49 pp. (Available from
BDdrd on 5cience and Technology for Economic D(?VL|U[)

1, Office of the Foreign
onal Academy of Sciences, 2101 Constitution Ave,, N.W., Washington,

N

Reports on the activities of the Workshop, sponsored jointly by the Nations
Rescareh Council of Thailand and the US. Academy ol Scier nd describes the
focus of lhc— WQ 1(3{1 dlsLUSSIC\H% (I) hun sources and the development of
sclence itutional tasis for the development of
¢ .md lLLhI‘IU[UE). and (3) murduul on and planning at sector and national

: use of scientific and technical resources for sectorial dw;lopmuﬂ;
and recommendations, as well as those of the workin
1 al sectors: (Industry and Enginecring; Natural Resour
and ‘Utilization; Agric Hiural P oductien; Medicine, Public Health, and Environ-
mental Quality; Academic Science).

TRANSPORTATION

3326. “Schoofs Get Doflars for Transportation Rcsmrch , Maching Design, v. 44, no. 26, 2
November 1972, p. 4.

3327. Mumford, L., “Why We Must Get Back on the Tracks", Congressional B

na.

Announces 4 new program being funded by the Department of Transpertation 1o
increase the invalvement of universitics in the sob+lion of transporiation prablems,
to stimulate innovation, and 1o advance the scientific fields relatey 1o transporta-
tion; DOD also hopes-1o “encourage the development of interdisciplinary teams
from the social, ecological, political, cconomic, and legal ficlds working with
engineers 1o help solve the most pressing transporiation problems at all levels of
gavernment’; the program, with a funding of $400 million for FY 1972, will
support problem-oricnted transportation research by faculty and graduate students.
vel, v, 118,
172, 8 November 1972, pp. E9103-9105. (Reprinted from Sunduy Star and Daily

News, Washington, D.C., 23 July 1972)

Delineates the proper- role of the railread in the U.S. passenger transportation
system, and outlines the steps whi must be taken 1o rebuild a bafanced
rransportation network: (1) revise prioritics in transpartation, and turn the Federal
funds allotied to highways over to rebuilding of the entire rail newwork; (2) restore
as many passenger (rains as there were in 1950; (3) banish 1rucks and trailers from
all publiv: I ban or rural; (4) phasc out passc 18er gnd fIEIEhl jumbu leS (5)

d Wnrkérs and rt‘gammg traditional knuw huw lost \V|Ih'
the ansmnmg off of ex neced workers; and (6) reduce the high death 1wl from
automobile aecidents by lessening needless molor travel,

3328, Thorpe, B. E., "Northeast Track Improvement Plan May Signal New Federal Role in
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Rail Operations”, Nationdl journal, v. 4, ne. 50, 9 December 1972, pp. 1883-1888,
Describes the Transportation Department’s plan for upgrading rail  facilitics
(presently owned by Penn Central) in the Northeast Corridor (involving an

expenditure of as much as $800 million), and their potential effect on rail service:

presents the views of railroad- industiy representatives as to implications of the
plan for the rest of the railroad indusiry (possible future aciion involv ¢ other
companies, or rail facilities in ather parts of the U.S.); describes an alternative plan
proposed by Senators Martke and Weicker, which calls for expenditure of $5.5
billion wer a 13-

car period (1) Lo improve existing track to allow faster travel by
1976, and (2) to develop a new 400-mph “train that would cut tavel time 16 50
minuies for each leg of the Washington-New York City-Bostan route,

Gauanese, A. ). (Ed.), New Perspectives in Urban Transportation Research, D, C. Heath
and Company, Lexington, Mass., 1972, 272 pp. ($15.00)
Presents research findings in terms of overview, models and decision making;
provides an overview in Chapler 1 in which systems analysis is cvaluated as a
" comprehensive means for irterrelating urban transportation planning and research;
presents research findings related 1o the four most critical modelling arcas for
urban transportation (Chapters 2-5): (1) land use, (2) wrip distribution, (3} com-
muting, and (4) aspects of the gravity model; discusses new work directed {oward
the problem of timing decisions needed for urban transpartation planning (Chapler
6); includes a selected bibliography at the end of cach Chapter.

“Court Kills Pitsburgh Super-Tube”, New Scientist, v. 56, no. 824, 14 December
1972, p. 640.
Announces that the innovative transit system for Pittsburgh, Pa., already under
construction will not be completed — nat because of technical failings but because
of political corruption, “a ham-fisied atlempt lo prumole a locally developed
technology, and illegal action by Westinghouse Electric, the {irm which developed
the system'™.

Gwynne, P., “Transports of Joy", New Scientisi, v. 56, no. 819, 9 November 1972,

pp. 347-348, -
Discusses the resurgence of interest in mass ransit and the inercasing support it is
receiving from Congress; describes unsuceessful efforts of Congress during 1972 1w
get funds diverted from the Highway Trust Fund 1o SUPROFEt Mass Lransil sysicms;
describes {wo mass transit systems presently operaiing: the BART system in
Oakland, California, and the “personal rapid transporl system” in Morgantown,
West Virginia.

“Remarks by ). H. Shaffer, Administrator of FAA, before .(the Comstock Club”,

Congressiona! Kecord, v. 118, no. 161, 9 October 1972, pp. E8441-8443,

Reviews thz history of air transporiation in the U.S., and describes modern and

fuluristic passenger aireraft, including Bocing’s 747, as well as the short- and

akeofl and -landing craft {(STOL and YTOL} to be used in urban areas:
discusses safety, airport location, and hijacking’ problems which are naw facing the
air systeres, and the efiorts being made to solve them,

Robinson, €. A, |r, “US. Presses S5T Climatic Impact Study”, Awiation Week &
Space Technology, v. 97, no. 22, 27 November 1972, pp. 56-51. "
Describes the efforts of the U.S. Government’s Climatic Impagt Assassment Pro-
gram 1o obtin data necessary for the Administration and Congress lo reach
decisions on operating regulations for 55T's which must be compleled by 1974;
s the major task of the $21 million, multiyear study, viz., to probe the
effects f propulsion effluents injected in the upper atmospheré by a fleet of
high-aliitude aircraft projected 10 be in service by 1990; presenis a timetable for

- completion of the Program’s activities.

Environmentul Aspects of the Supersonic Transport: A Recomimended FPragram lor
Research and Measurement, Report of the Panel on Supersonic Transport Environ-
mental Research to the Commerce Technical Advisory Board, U5, Department of
Commerce, May 1972, 40 pp. (Available trom U.5. Guvernment Printing Office,
Washington, D.C, 20402, Price: 65 cents.)

Reports the findings of the Panel's sludy conduciled because of concern as io the
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environmentil impact of possible large numbers of flights by Anglo-French and
Russian 558Ts; concludes (hat reliable data are lacking in certain areas, and that
dirccied, mission-oriented research must be performed o provide a basis for
decision making; recommends specific measurement programs, and points out that
it is imperative that two of these programs — measurement of trace constiluents in
the stratosphere and of the intensity of ultraviolet lighl reaching the earth’s
surface = begin immediately.

UNITED KINGDOM

3335. Marstrand, P., “Reorganization of Government R and D in Britain:. An Opportunily

Missed", Science Policy, v. 1, no. 6, November/December, 1972, pp. 1.1-1.4.

Analyzes the various reports on the organization and activities of the rescarch
councils, and on government R&D, by Rathschild, Dainton, and the Select Com-
mittee on Science and Teehnology; suggests that the British Governmeni's Whiie
Paper ("A Framework for Government Rescarch and Development”, issued 19
July 1972). will de little to improve-the organization and use of science in Britain,
since iL (1} endorses Rothschild’s cuslomer-contractor principle without allowing
adequale lime for Departments Lo become organized as effective proxy customers,
(2) failed 1o outline a program for the development of total government expendi-
lure on science, and (3) ignored the evidence and recommendations provided in 4
reports by the Select Committee (on R&D, on nonreactor research, on industrial
establishments in the Department of Trade and Indusiry, and on R&D policy).

3336. ""Making Amends”, Nature, v. 240, no. 5381, 15 December 1972, pp. 370-371.

3337,

3338,

Raises questions regarding responses by the. British Government and the Depart-

ment of Trade and industry (DTI) to calls by the Select Committee on Science
and Technology for the establishment of a Minister for Research and Develop-
ment; discusses the implications of the DTI's explanation of how ils 6 “require-
ments boards” will funclivn, and its claim that the requirements boards wiil have
responsibility for commissioning R&D at the DTI's own laboratories, nonnuclear
work at the labaratories of the Atomic Energy Authority, and werk of all kinds
which is now assigned to industrial laboratories, universities, and the Rescarch
Councils,

"DTI's 8 Per Cent Lip Service to Rothschild”, New Scientisl, v. 56, no, 816, 19
October 1972, p, 148,

Outlines the British government’s plans for adopling a Rothschild-style “customer-
contracior’ approach to part of the civil R&D program financed by the Depart-
ment of Trade and Industry (DTI); describes the organization of 5 special
“requirement boards” which have recently been cstablished, and defines their
principal Lask: to delermine the objectives and balance of the DTls intramural
and, where appropriate, extramural R&D program In the relevant technieal ficlds
ind within the funds available.

"Madest Shuffle”, Nature, v, 240, no. 5376, 10 November 1972, . 62.

Considers the possible consequences of Edwird Heath's rearrangement of guvern-
ment posts for the new session of Britain's parliament, particularly the conse-
quences Tor the administration of British science and technology: suggests that .
Davies” experience al the Department of Trade and Industry should help him
considerably in his new task of coordinating Britsh governmient policy toward
Europe, since the most urgent tasks are grounded In industry and techinology;
describes the urgent issues facing P. Walker as the new Secrelary of Stite ap the
Department of Trade and Industry, o8, (1) whether regional policy is i device lor
ensuring that the present distribution of industry in Britain is preserved in-
definitely, or a means of helping regions dependent on declining industries over
their short-term  probiem: and (2) how best to strike 3 balance between the
Depurtment’s activities in R&D,

3339, “Birth of the Advisory Board for the Rescarch Councils”, Nature, v, 239, no, 5374, 27

HG

October 1972, pp, 481482,

Discusses the views of the British Council for Sclence Policy (CSP), which was
replaced In November by the Advisory Board for Rescarch Counclls, whose
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functions are to advise on civil seience, on national and imernational scienee
activities, on the allocation of the UK. science budget ameng the research councils
and other bodies, and to promote liaison between the councils and users of their
rescarch; the CSF contends that scienee must compete Tor funds with uther public
. needs and that claims for such funds must be judged not “only on their own mcrit
. but also in relation to the needs and objectives of society"; nevertheless, ii
expresses concern that the planned expansion rate for science in the UK, is
inadequate 1o balunce increased costs, resulting in a real decrease in suppurt.

3340. “Low Opinjon of High Technology”, New Scientist, v. 56, no. 825, 21 December
1972, p. 702, .

Discusses a pamphlet writien by ). Jewks, published by the British instiiute of
Economic Affairs, in which he argues that fear is the spur for the U.K. Govern-
ment's support for high technology, and that this is not only wrong in itself, but
has more widespread effects on societly, such as the corruption of the civil service;
contends that innovation does net come mainly from large organizations, that
expenditures on R&ED do not coirelate with sconomic growth, and that the “brain
drain™ from the U.5, is not real,

3341, “Mobility of Scientists", Nutuire, v, 240, no. 5377, 17 November 1972, p, 120,
Describes the activities of Prof, H. Bondi’s task force on the interchange ol
scientists in Britain which is wrying to emulate the sysiem in the U.5., wherein it is
quite common for scientists 1o move belween industry, the university, and the
government with immense benefit to society and employers, and without being
detrimental to the carcer of the scientists; duscribes the basis for some reservalions
a8 o the success of the plan, e, concern a8 to whether a scichtist leaving the
university for several years could regain his place on the academic ladder, and us
1¢ the willingness of industrial employers to part with their top people.

3342, “New Concept Needed", Nuture, v. 240, no. 5386, 10 November 1972, p. 65.

Presents highlights of a speech by Sir Brian Flowérs, chairman of the Science
Rescarch Council (SRC), at the 1972 Mutland Lecture to the Institition of
Structural Engincers; Flowers calls for greater cooperation between university
engineering departments and industry, and for universiiios o r more posi-
experienee courses in topics which the enginecring industry needs; Flowers also
stated that the Engineering Board of the SRC is considering supporting a Ph.D.
with a new coneept in engineering - that of "Toial Engincering” — wherein the
Ph.D. would study desigr, planning, and aperational managemen 1, a5 well as carry
out some research, i

3343, Research Associations: the Changing Pattern, Centré for the Study of Industrial
Inhovation, 6.2 Regent 5t., London WIR 600, England, 1972, 94 pp. (£1.00)

' Presents data on research associations in the U.K, coliected through a survey, and

discusses their implications Tor industrial and governmental policy; attempts 1o

identify the strengths and weaknesses of the contemporary research association

v system, with the aim of providing a background against which the future develop-

’ ment of rescarch associalions may be assossed. )

» 3344, “British Industry Cuts R&D", industrial Research, v. 14, no, 13, December 1972,

n 27. . .

Cites a report of the National Research & Development Corp., an independent
public body which promotes the adoption by industry of new producis ind
proc i the report reveals that the number of new stibmissions and proposals (in
the yeir ending 31 March 1972) from Gavernment departments and research
councils dropped from 368 to 309, and thuse from compdnies decreased lrom 285
to 2315 the report suggests that industey's R&D cffort is not even keeping pace
with the effects of Inflation; and that a period of contraction of R&D My now
have been entered; B.).A. Bard, the managing dirsctor, acknowledged, however,
that recent uncertainty over the Corporation’s future could have boen i facior in

: the dectine in submissions from industry,

; 3345, Scientific Rescarch i British - Universities and - Colleyes, 1971.72, Her Majesty’s

Smli(gwfy)f)fﬂtc. London, England, 1972, 3 vols, (Vol, |, £6,75; Yol, I, £6.25; Vol
' 1, L5.75, '

Provides in convenient reference form the liest infurmation on research  being
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ities, polytechnics, and colleges in the fields of

undertaken in British w.ls d
1, Physical Sciences, covers 36

physical, biological, and social sciences; Vol
subjects, including maihematies, computer science, physi chemistry, and engj-
neering disciplines, geology and the technologics of metallurgy; Vol //, Biological
Scicrices, covers a wide field of nedicine, including recent subjects such as
immunology, as well as the long-established biological subjects; Vol 11, Social
Sciences, includes research from government departments, nonacademic institu-
tions, and the weork of Ph.D. students, covering 17 topics such as economic and
social history, law, Indusirial and social administration, psychology, human
geography, and education; extensive stubject indexes are induded in cach volume,

e
=3
)

3346. Delin, |., "Doubling Up”, New Scientist, v. 56, no. 814, 5 October 1972, p. 4. )
Considers the problems posed by the vast increase in the number of studenis in
higher education in the U.K.,.the number having more than doubled in the past 10
years; outlines actions likely 1o be taken by Education Minister Margarel Thatcher
to imprave the situation, such as irimming back expansion in the next § vears, by
channcling some of the stuidents to polylechnics, and imposing on the universitics
2-year first degree courses togeiher with the idea of home-based study which these
COLsEs Fepr t

3347, “NERC Reports”, Nuture, v. 239, no. 5372, 13 Octaber 1972, p. 361,
Presents highlights of Britain's Natural Environmeni Rescarch Council’s annual
report, which gives details of a plan for establishing a slorm-surge lorecisling
system for the southern Norih Sea and the Thames csiuiary; reveals a conlinuing
decrease in planklon numbers in the North Sea and North Atlantic {possibly due
to poliution), outlines the Council’s work in some detail, and reports on the
Council’s 1971 expenditures, “disclosing an increase in total expendilures from
L£13.9 miltion in 1970 io £16.4 in 1971,
3348. Wade, N,, "U.K. Environment Minister Deplores Rule by Decrece”, Science; v. 178, no,
4057, 13 Ocaber 1972, p, 144; also in Envirenmentdl Science and Tec nalogy, v, 6,
no. 13, December 1972, p. 107
Presents views of P. Walker, British Minister for the Environment, concerning
pollution control, which re the marked difference in the aniwdes of the
present British and U5, administrations: persuasion, not law, is the approach used
in the UK., and there s "no great struggle beiween government and industry ™
Walker is against seiting arbitrary pollution standards, - prelering instead 1o ensure
that manufacturers are using the best antipollution devices avai le; notes that
U5, automaobile emissions standards for 1975 have not been applied in the UK.
"because there is no certainty that they are feasibie’, and Britain's policy is Lo let
a manufatturer and a government inspector work out a sehedule of improvements,

3349. Tinker, |., “Pollution Sccrecy: Nanny Takes the Lid Off”, New Scientist, v. 56, nu.
821, 23 November 1972, p. 435,
Discusses efforts by the Alkali Inspectorate to adhere 1o the policy of keeping
seerel all pollution contrul and emission data which has recently been abandoned
by industry and government; reports that the Inspectorate still belivves that the
data should be restricted o thuse who can understand the impaets of pollution un
the environment, since even the experts are liable 1o disagree on these impacts.

3350. "Writish Nuelear Rescarch Poses Tough Question for That Natjon's Government ',
Insicle R&D, v. 1, no. 29, 18 October 1972, p. 4,
Reports that British companies are finding few suitors among Europe’s merger-
minded nuclear industries, that Europe's sole interest s in Britain’s nuelear
research capabilities, and thal West German and Japanese nticlear indusirivs have
already tried 10 buy research on advanced reaciors at the UK. Alomic Energy
Authority; notes that the guestion facing the UK, governmeni is wheiher 1o allow
foreign research invesiments to enter the cotntry, and suggests that, if the answer
15 yes as expected, Britain will become o nucicar R&D center Tor Europe and
Japan — a wend that could carry aver into other areas since Britain has a
long-established national laboriiory system o serve many industrics,
3351, "U.K. Atomic’ Energy Authority Selling Research, insice R&D, v. 1, no. 38, 20
December 1972, p. 2. .
Reveals the Atomic Energy Authority’s (AEA) plans to become a majur supplier
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of contrict research o the European Community; reports that the AEA's income E
fr sales of its services totalled nearly $6 million last fiseal y and that a Pk
White Paper on government research (published in mid-December) not only gives
the AEA freedom o go all out in its efTorts 1o sell research, bui encotivages other
government faboratsiies 1o do the same; this will mean stiff competition for U.S.

cantract rescarch laboratories hoping 1o increase their business in Eurepe, but
high-catiber help with technical problems for U.S. firms aperating abroad.

3332, A. ). Surrey, The World Market for Electrical Power Equipment: Rationdlisution and
Technical Change, The Science Policy Research Unit, Box P Nuffield B iding, L
University of Sussex, Fa » Brighton, Sussex, BNI 9RF, England 5)

Presents a major siatistical survey of the UK, heavy eleciric
with an analysis of the commercial, technical, and pelitics
with the challenges facing the European and British industries, and examine

the

policy implications of changing market structures; includes detailed analyses of the K

. U.5., Japanese, Swiss, and West German heavy electrical industries. *
3353. Sir Alan Hodgkin Calls for a Biological Centre”, Nature, v, 240, ro, 5380, B December ;
1972, p. 313. :
Discusses a suggestion by the President of the British Royal Society Lo establish a

centre which would supply biolegical and medical research workers with animals x

of all kinds, special chemicals found only in eertain rare plants and animals, v‘

arch aids such as labelled antibodies;
al Research Council
¢ Paper on
geophysics,

culures of special cells, and special re

- . describes Sir Alam's concern that the National Envirenment

; may suffer serious financial culs as a resull of the Government's Wh
R&D, with resulting inability to provide equipment for marine biology,
and oceanography,

3354, "More Money for Cancer”, Nature, v, 240, no. 5375, 3 Novermber 1972, p. 4.
Describes recommendations made by Lord Zuckerman in a report on cancer
research, which states thal a sudden increase in funds for cancer research could
noi be used efficiently in the UK., butl "a sieady and substantial increase aver the
years would probably yield valuable resulis; Lord Zuckerman notes that the
planning of new research should be governed by 3 considerations: (1) because the
basic branches ol biomedical research are interdependent, one branch should not
be develuped at the expense of (he athers, (2) money alone will not buy new
ideas, and (3) full training programs and the provisl

; ion of career prospects are
needed to provide scientific ialent af the quality necessary 1o deal with the
exceptionally. difficult problems associated with cancer rescarch,

3355, "Hopes Revived", Nature, v. 239, no. 5374, 27 October 1972, p. 482.

Describes revitalized hopos, following a visit 10 Britain by a delegation from the

Soviet Stale Committee for Science and Technology, for resuming cooperation in 4
science and technology between the Soviet Union and Britain under the Permanent
B Soviel-UK Intergovernmental Commission for Cooperation in the Ficlds ol Applicd :

Science, Technology, Trade, and Economic Relatio ier plan
for cooperation by joint working groups in specific fields and for exchange visils
between British and Russian scientists and technalogists have not been ptirsued;
expresses lope for an early meeting of the Commission 1o resume these venturas,

i

U.5.5.R, :

3356. Harvey, M. L., Goure, L., and Prokoficlf, V., Science und Technolagy as ant Instrinnent
ol Soviet Policy, Monographs in International Affairs, 1972, 219 pp, (Availible frem i
Direcior of Publications, Center for Advanced International  Swdies, Washington

- Research Division, Suite 811, 1225 Connecticut Ave., N.W., Washingten, D.C, 20036,
Price: paperback, $4.95; hardeover, $5.95.)

Provides a documentary and analytical aceaunting of the Sovict strategy far .
science and technology under conlemporary conditions, and aof current Sovict !
X elforts 1o attain supremacy in “this main arcna in the compelition between :

socialism  and capitalism®, including  “competition for military superlority'';

examines (1) the concern of the leadership over obstacles hindering these efforts;

. (2) measures being tiken Lo overcome abslacles, including measures 1o utilize more
IC
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3357.

3358,

L
Tl
L3

3362,

114

cffectively foreign accomplishments; (3) the mounting allocation of resources Lo
scientific-technological progress; and (4) the special attention Moscow is giving 1o
Western concepts regarding science and lechnology as a unifying force; includes
extensive selections of documentary malerials from Soviel soureos.

“More Engincers to be Trained', Science Policy, v. 1, no. 5, September/October 1972,
p. 2.7,
Anncunces that engincers will account for almost half of the 9 million sp;u.ﬂmg
graduating in the USSR in the period 1971 to 1975; predicts a notable increase in
the enrollment of students at engineering facultics for aulamaled conrol systems,
Jpplmd nmlhunalncs, E|ELUDHIC§ cybgrngucs Jnd nuclear phys.lcs r:vcals that

Pryde, F: R,.j "The Quest for Environmental Quali

v. 60, no. 6, November-December, 1972, pp. 739-_45,
Discusses the prublems a:su;mlcd wnh natural resource utilization m th U 5
steinming from poor management pra«:n«:us (e, wisles dnd ILT
sccondary ores during mineral extraciion, soil ¢
al timber and poor reforestation, and air. and water pmlluunn) notes the :Iml|.1rllY
of these” problems o th experienced in the US,, despite the fundamental
cconomic and political differences between the two nati s} describes efforts of
the U.5.5.R, lo proleet the environment, and the overriding considerations and
beliels that hamper an all-out effort: the cconomics of enviranmental control, the
emphasis placed on industrial expansion, on cconomic drowth, and on
pruduc‘.uww undcrcvaluaugn uf n;xlur.ll resource wanh, dnd l";ulh in lu:hnuln;,y as

R. will continue to Ia g “cnvrmnmcnml cateh- up .
F' Y |

prmnues the U 5,

WASTE MANAGEMENT

Dial, C. )., New Techiologies in Solid Waste Management, U.5. Environmental Protec-
tion Agency, 1972, 18 pp. (Available from Solid Waste Management Disiribution Unit,
U.5. Environmental Protection Agency, Cincinnati, Ohio 45268.)
Describes the many solid waste research projects being conducted, such as those
dirccted toward (1) finding cconomical means af scparating the ¢ mpanents of
mixed solid waste; (2) processing mixed solid wastes and converling them into
eriergy (for use as a supplementary fuel, for generation of clectricity, and for
pmducunn of steam); also deseribes prm;ccls on collection and transportation,
incineration, and source reduction of solid waste; warns against total reliance on
new lc«:hﬁuluyeg, and stresses that responsible ulflci. s should replace antiguated
§, improve existing collection sysiems, and give atlention o puiling their
on a sound management basis,

ing Urban Wastes", Environmenital News, Environimental Protection Agency,
Washmgtun, D.C, 20460, Navembcr 1972, 2 pp.
Reports that 3 metropolitan arcas — Bahimore, Maryland, San Dicgo County,
California, and Lowell, Massachusetis are dgvclapmg new ways lo exiraci
valuable resources from urban solid wastes, using EPA granis lotalling about
$11,400,000; Baltimore and San Dicgo C@unl'y will use a pyrolysis process io
convert a percentage of its solid wastes inlo synthetic gas or fuel oil; Lowell will
extract metals and glass from its own and nearby incinerators.
Findiey, P, "You Ciin Make Mundy by Recyeling Your Paper Waste”, Congressicnal
Record, v, 118 nos 166, Pari 1, 14 October 1972, pp. E8643-8644.
Describes the activities of ihe Alten Box Board Co., a national leader in the
culleciion and reuse of wastepaper and paperboard in the manulacture of paper-
board; reprints a1 brief list of questions and answers published by Alon, which
outlines the prablems and opportunitics in recycling paper products,
Lesher, R. L., “Tackling Resource Recovery on a National Scale”, Environmeinial
Science & Teclnalagy, v. 6, no, 13, December 1972, pp. 1078-1081, 1083,
Describes attempts by the Natlenal Center for Resouree Recovery, Ine., Lo hasten
. the applications of resources recovery from municipal waste through (1) con-
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ducting thorough and sysiematic studies  of available operaling systems, (2)
surveying the guality and content of municipal refuse in representative U5 cities,
(3) identilying possible markets for recovered malerials, and (4) analyzing the
cconomic  suitability ol resource recavery, from the slandpaoi of both
municipalities and private operators; describes recent developments in waste col-
lection, disposal, and treatment techniques,

3363. Kenmahan, C. B., and Flint, E. P,, Burcay of Mines Resedrch Pragrams on Recycling und
Disposal of Mineral-, Metdl-, and Energy-Bused Solid Wasies, Bureau of Mines Informa-
tion Circular No. 8529, 1971, 53 pp. (Available from Burcau of Mines Publications,
4800 Forbes Ave., Piusburgh, Pa. 15213,)

" Presents a summary of Burcau of Mines in-house research on the uiiiization and
disposal of solid wasies, accompanied by an exiensive bibliography of related
publications; also discusses a contract and grant program that supplements the
in-house research and aids in the training of manpower in the management of
mineral-, metal-, and energy-based solid wasles,

3364, Solid Waste Management Glossury, U5, Environmental Proteciion Agency, 1972, 20

pp. (Available froni U.5. Government Printing Office, Washington, D.C. 20402, Price:
30 cenits,) :
Provides this glossary Lo assist representitives of the various diseiplines involved in
solid waste management (e.g., engineers, planners, earth scientists, cconomists, as
well as businessmen i a variely of services and industries), and to define terms
coming into use in the literalure of solid waste management that may be less well
known lo government officials and members of the industries involved,

3365. “The Solid Waste Faci Book, Container Manufacturers Institute, Inc., 1972, 27
pp. (Available from Public Aff Depariment, Glass Container Manufacturers
Institute, Inc., 330 Madison Ave., New York, N.Y, 10017.) ] !

Provides brief answers Lo some questions about s waste (primarily municipal
wasie): what it is, who ereales it, what the dangers and solutions are, and who is f
doing something about it; describes the eomposition of municipal waste and
present disposal methods,

3366. “No Such Thing as Wasle", Science Policy, v.' 1, no, 5, September/October 1972, p.
6.1 (excerpt from Soviet News, 13 Jupe 1972). :
Describes the new concept of waste now evolving In the U.55.R.; discusses the
costliness of purification planis, the worldwide need for sulfur which is now b ing ;
discarded as waste, and the need for developing closed-cycle production; describes, .
a5 an example, the experience of a plant, formerly discharging asbestos dust, when  ©
il reconstructed its exhaust system, purified and reheated the recirculating air, and
returned L to the production premises — this relatively simple measure provided a
large profit Tor the plant, which covered all the costs of the modification and new
procedure. .

3367. Svme Aspects of Plastics Waste Disposdl, Interim Report of the Working Party an
Designing for Disposability, The Plastics Institute, December 1972, 12 pp. {Available
from The Plastics Institute, 11 Habart Place, London SW1W OHL., England. Price: 75

: pence.) : :

: Pre

§ wasle, and des

B the future; discusse

senils data on the eurrent and projected future quantities of plastics in collected
ribes the nature of plasiic materials expected 1o be employed in
s Lhe problems of plastics waste disposal by current methods,
the technical difficulties associated with their recovery and reuse, and the aspects
al degradability; presents Interim recommendations of the Werking-Party, chicfly
concerning actions, investigations, and development work (e.g,, on techniques far
N recovery and reuse) that should be initiated to alleviate the disposal problems
‘ associated with plastics waste, .

3368. Piuman, F. K., “Management of Commercial High-Level Wastes”, AEC News Releases,
v. 3, no. 47, 22 November 1972, pp. 7-10,
Contends that the Alomic Energy Commission and the nuclear power indtsiry “'do
know how to treal and manage high-level radioaciive wastes safely”, and *“'tha
: current plans are such that all necessary aclions will be taken Lo assure that the ;
Q ¥ environment and ihe health and safety of the public will be protected from the ;
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lime the commercial wastes arc {irst generated in the carly months of 1973";
describes the aliermative radioactive-waste-management approdaches that the AEC
may follow, which fall basically into 3 categories; (1) rewieval storage, (2)
permanent d|~.[:ma.|lA and (3) nuclear transmutation 1o shortived or nonradivactive
mate s, - :

Carruthers, J., “'Is Out of Sight Also Qut of Mind in the Case of Nuclear Wastes”,

Seience qum, v. 5, ho. 6, December 1972, pp. 20-21.
Considers the pras and cons as 1o the cfft-f;ls of “spillover” from controversics in
the U5, on Canada’s nuclear power program, some claiming that it is a hindrance
which is unnceessary singe these controversies arc mappllcnblc 1o the Canadian fuel
system, while others see a direct benelit, .., from the issue of radioactive waste
disposal; describes Canada’s plan for.storage — above ground in large, air-cooled,
concrete mausoleums al a limited number ol locations - and points out the
advanlages: c.g., radioaclive wasles would always be readily accessible, and con-
centration al only a foew siles would lessen the problems of salety and security:
slres the need for continuity of management of these wastes in view of the
long-termy storage, and suggests that the management responsibility should lie with
‘the federal governiment,

L
e}
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WEST GERMANY

3370, “DFG Annual Report for 19717, Science Policy, v. 1, no. 5, September/October 1972,
p 3.2

Presents details of Deutsche Forschungsgemeinschaft’s 1971 income (DM 383.8
millien) and expenditures on innovation and coordination in basic research; puints
out that DFG's totlal income wi
indicates the importance with which the general promotion of rescarch is re
by the Federal and Lander Governments, and reflects the incréased financial
requirement for rescarch purposes in the universities; presents a breakdown by
scientific area of the research ‘funds allocated (in DM million) and the increase
aver 1970 (in parentheses): humanities, 63.7 (33.8); biosciences, 110.2 (39.7);
natural sciences, §9.6 (31.0); engincering scidnces, 71.0 (17.9); and eovironmentat
research, 10.8 (9.1).

3371, “*Research Expenditure in the German Federal Republic in 1969", Science Policy, v, 1,
no. 6, November/December 1972, p. 3.3

Presents major lindings of a survey on 1969 research expendi lures by industry,
covering 850 [irms: (1) these Mirms, excluding the chemical industry, spent ~DM
5,000m on R&D, of which DM IQSm wenl 1o basic research; (2) when figures for
the chemical Induslry were included, then otal R&D :.:m:ndm;g increased lo DM
7,000m, with basic research .u:munu’ng for DM 368m; (3} 139 insulutes spent DM
310m on joint R&D, of which DM 58m went to basic rese: reh;y (4) structural
steelwork, mechanical engineering, and motor vehicles and aircraflt accounted for
75% of Lhc averall basie research expenditures; (5} the major growth industries
were clectrical engineering, precision ‘instruments and optics, etc., and chemicals,

3372, “DM7.6 Million for Scientific Libraries”, Science Policy, v. 1, no. 5, Seplember/
October 1972, p. 2.4,
Announces the aliocation by the German Rescarch Association of funds Tor library
promotion; these funds are 1o be spent entirely on centralized facilities for
scientific libraries, joint library facilities of value 1o research, and model experi-
ments for new dLv;Iapmcnls mnludm;ﬁ in |mru;ulm the use of data processing,

20.9% higher in 1971 than in 1970, which
d

Ammunccs th allm:un;m Eif DM 200, DDD by D(.‘ulsche rm5;|1un&,55:mnmsch.lfl Im
a priority research program intn the poaiLive and negative elfects of the heating ol
rivers and sireams by power siation cooling waler; the program will consist of a
) detailed investigation ‘of the physical, chemical, and biological conditions within
the orbit of power stations already in existence or in the course of construction,
1o provide information on the cooling, transport, and control of thermal efflyent

discharges, and on the possible biological, hygienic, and climatic consequences,

o ‘
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