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CONTEXT SETTING L,

.

B

Our present best guess is that we humans are the result of

’
-

. millions of years of b,ccidenta'.l,ex'perimenting by nature. Most of us . .

~are familiar with the opening sequences of thé film /2001:. A Space
- J

. 0dyssey" where the scene literally)jtfmps from an ape discovering a

H

"tool" to a.space station orbiting the earth. Dramatic as that abrupt

1 4 -+ M
.

change is, viewed from the perspective of history it is also fairly '

-«

'
-

) representative. Whereas early humans seemed to plod through time we

he . ¢

now seem to be rushing. into the 2lst Century. In fact, the 21lst Cefturfy

is already underway. Children now in the first grade will be 30 years
“p . ¢ ’
0ld in the year 2000 and today's high school students will be at the
A N ,

Y height of their power and re‘spohsibility. If that surprises you remen;bgr :

-~

that the year 2000 i8 no further shead than the year 1956 is behind.

. » . '
Fed by a continual stream of. inventions from scientists and
J [y
¢/ - .z . - 4
engineers charges are coming so rapidly that only the reckless among us

predict very}ar beyond the turn of the century. Whereas only a few

. .
v -
.
e ¢

generations ago being old meant one was wise in the ways of the-world,
. . ' . ) . ' [

¢
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o t now means that one is out-dated, often unable to- upderstand'the , -
- | T R . N L
A contemporary world which the younger generatiori-takes for granted. ”
.0 ) . ‘ - >~ : : L ]

- ’ ) v
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A Change has become both a ‘q'lessix}g and a curse. Our 'é;bility to invent

\ L T o
‘ . . .

new things seems to have outrun our ability to,ad:ﬁust'to them,a.nc'l it is-

B \ 7o : . ~ ]
this social lag th)at , I want you to think with me about today.
l ~ g ’ S M LA s - N R
‘ > \ '4

But before we ju;np to, rather than \into, the gap, think with me if you

will about why the gap came into being in the first place. : .

- EPR]
., } *
S —-— - N
- -

.As a people, we Americans arefle?y technoiogidally orieypted. X -

-

-, .

N . : a2 . \ . J
Foreign visitors express surprise af how our tour guidgs go~often T
. - ) ) ’ et ' >
| . . . _ ’ -
_stress how many tones of concrete/, paneg of glass, and miles of wire-a

struct',{u-e contains rather than/’its‘h‘istory o_f.religious s:ignificance .

Where other’cultures adapt tp the demands of nature, we Americans often
. P

= ‘ - ‘ ) * 4

fight and usually overcome/it. If.its too hot, we air: condition it; . .
P -~

- -

too dark, we light i\; tdo dry, we irrigate it; too moist, we dehumidify T ) ‘
A ’

- . , * - hd .
eit; too cold# heat iﬁ. In part, the very situatidh wgich‘ we are o %

! .
' . o H ) ~y A

! j , N » :
discussing %oday results from our past successes in imrentif'ng technological _
. i : ‘
. ! - / ) i

- [

.
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solutions to many of our problems. A result is one of the most comfortable

4 " ¢ <

and efficient life styles on the planet.

g * M ¢
, -

- .- There are reasonable explanations for our 't;echnological
~ ' - - .

.
» L 3
.

"superiordty. The very fact that-our culture, excluding native Americans,

'/

got off to a late start was itself an advé.ntage. Chéhi), ebundant energy,

(

e

plenty of room for ex‘pa.nsiin, and a work ethic supported by.religious
beliefs pfovided us with the raw méteri&ls -for a techno\!\ogical take-

off. Our relatively open class system and & competitive cgnomic system *

& . v
-~ also helped make us a nation that until very recently was the enVy of
v much“é!thé world. ~ f\'
N

-
A—/ w But during the last fey years it sometime seems that

\) technology, and the science upon which it 1s -based,- has tricked us.

While technology produces the expected results , for example, a dye that

makes meat look nice and fresh, it also produces unexpected side effects.

*

Aerosol sprays provide another example of these side, or "surprise", effects.

’

It mas so ha.ndo; to spray deoderant under our arms, -fat ;pto fry pans,

r 5
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Just might be depleating the ozone.layer which surrounds and protects us.

v

-

control onto hair, éheese onto,crackers, and oil onto bolts that it

. L)
seemed we were wellion our way to putting almost evex;ythiﬁg into spray

form. Then someone discovered that the propellant used in a.erosol.spra.ys

Y - .

Surﬁrise, how about those for ixgéeresting side effects! For at least | ’

T
- L)

. some people it sé,emeq that our technology was on the verée of getting out

. ’ |
\ . - . -
of control. What, they asked, had gone wrong? &7

»

. o

[Y

. s : '
Perhaps: it is not that technology has changed as much as the

WHAT HAS GONE WRONG?'- "

Y

‘ L]
- " ] . R

setting in'which wé employ ¥t. As our society has become increasingly

-

interdependent, the tén@ency i_’dr cha:nges.to ranify-has also incréased.
For example,p'if one chart«; new drugs (vg.nd life saving and #tsthining

1 o v \
machines like pa.cer'n‘akers and artifical kidneys one finds that results

form.the ever present "J-Curve", the graphic represen’cation of exponental,
- . ,

. e (
" l . s -
growth. These drugs and machines havs lowered death rates and prolonged

lifg,)';oth intended resulfs. But their use has rippled into unexpected
. 7 ok .
L]

! . ,
ardas of our lives. For gxample, QWough the use of ‘these marvelous ?',

r

he 20 A\,

T - v

1

» Footnote numbers refer to the &raphs and tables which are appended.
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‘allowed the right to die. Wejcertainly haven't heard the last of

™

machines, we.can héep people alive whgn.pérhaps they ought to 'be )

1

’ . - hd

the "pull the plug" cases in the courts. In tké deyeloping world the

new drug°s'have made possible dramatic declinés in the death rates. ¢ .

-

.But when death rates declige and birth rafes remain'higli; population

grov:rth rates soar. In Latin American the-populatiomr is doubling every

. ¢
— .

. 3
25 years, in Afrida every 28 years. The dramé of suéh‘ growth is

r

apparent when one considers that our own pbpulation takes 87 years to

-

double at present rates, but even we are not spared the side eiffect?j

of this 'I':echno]&ogy. The population profile of our country shows that

we are becoming a population with a growing proportion of older persons.

-

Political sclentists are predicting some fundamental,K changes. in our

" political climate as a result. ‘Policy makers have just recently

. abolished mandatory retirement ap age 65, and the’ economists wa:z'n us

R

that our retirement fxrograms will be under increasing pressure as fewer

and fewer young workers must sﬁpport a growing nuubér ofy retired workers.
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' * - The social impact of this technology has just begun to be felt. ) ;\.
, N . A S ¥
A second Tactor, in addition to our growing inmterdependence, >
is that our social values have not keptup with technological change -
Technolggy has provided us with diéposable everything, from Dixie cups - .

-
1

to razors and even paper clothing. 'If one follows th ail of the pull-

tab op&er it leads to a pile of discarded aluminum cans. When we can

t

produce an aluminum can from raw ore, £i11 it with Coke; and sell it for
25¢ and still make a profit; now that is technology! But it is also very

energy wasteful, so we have in}rented a technology to.recycle aluminum

-

/ . ' .. )
cans’ using only about 5% as much energy as it took to ma.ks the ariginal’ L

Al

can. We can recycle many other -items with similar savings. The technology

™~ .
is here. . ) . .
N s . . . . B

[

The ‘disjuncture between ‘technology and our social values is

. . ' < B
also illustrated by the way we deal with radioactive waste from our ' nuclear

power plants. After one abortive effort in New York State to deal with

-
Al . .

nuclear waste we currently are allowing such waste to accumulate at

t

[
! ] .
-
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nuclear power plamts all over this country. We have the technology to
[ Y . .

.- . S N
reprocess spent nuclear fuel but it cannot be done iarofita.bly, abasic = - -~ :
. . ’ . P '
value in our. society. ‘
. . .The values which support a recycling 14fe istyle lag far behind _ '
- . , r_.. L ’ . . ) - ¢

] ' A ’ . l’ - .
our capgcity tosdo it. Americans still'tend to Judge the quality of life .,
v - - f =
Y

- by material standards, by how much'one has or uses ' T think some of us

* .

.
- ~

will live to see the day when the "good" and "impoftant" people are thoge ?
. . - . . " ‘ . . N
f

! who can get along with féss,*but in the meantimé, the gap between our ,
SN, ' by . N ’
. - technology and values, will‘lend support tp ‘the nogjon thaet science and
. . . . . . . . 1y d
~ - [y ¢ —— ” N
technology have gotten out of control.
R ’ . 1 ’ ' N .
s ; A third factor contributing to our gro discomfort with -
-
s ~ ! : *
- - .
technology has to do with the corrosive effects [df science and social
. science on our lohg held folk knowledge. All qyltures txy to make the
- . ' - N - : ¥

Qo:yld an ﬁn‘&ers’gandeble place. Why are "some ople criminals? Because
i y x . ‘v"ﬁ : - .
of "bad blooa"/ of course! Why can't we see/beyond the horizon? Because

¥

the earth is flat!

. . 'S
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In many respects individuals in primitive cultures

are y secure. They have absolute answers to life's questions.

_ | X S (
ObviouSlly, that is not the case‘for us. If seems the more we learn

-
. .

the more we realize we don't know. The experts disggree ;nd ethical

kS
.

issues bombard us with increasing frequency.‘ From-Darwin to Himqshimé.'

&
~ .

was nearly a century, from Hiroshima to the Pill was tyo decades, and

from the Pill to recombinant DNA was only one, The "good old days" ¢
. .0 - - ) i

when life was simple and answers were absolute are gone forever, banished

.
-
1

by the very science in which we have but so much trust..
S : ’

Finally, the fe'eling that technology has gotten out of hand

may simply be parDG of the broader realization that g:grtain forces that

]
.

will basically effect us are already loose in the world and there isn't - .

.\' " . B %
mich we can do to avert their consequences, at least in the short run.

» A ?‘J
let me illustrate what I mean.

)

In March of 1976 the ;éstima.te'd population of the earth reached

~

four billion. We currently add the‘ equivalent of a city the size ‘of

.,: U'
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H

Detroit to the planet's population each week. Barring a major

- -

>

catagtrophy, there is practically no way to. avoid a world population of

. i
i, .. ‘ . .
6% billion by the year 2000, with world population’ doubling ewvery 34 years-

~ .

. N to. ” [
at present rates. ,Both Chinda and India will pass 'the one billion mark

i

and Mexico will go frow her present population of 55 million to 103 m:l.ll:lon.5
. . L] ‘

¢

™ Shdrtages_ of basic, raw 'malterials wiil bec&me a f;'equent

r

¢

occurrence. World demand for petroleum will exceed world supply spmetime

’
»

before the year 2000,:most probé.bly in the late 1§80's, despite pur late

and meager attempts at conservation. Most of us in this i‘oom_will live -

to see the sunset of tire age of .oil and natural gas. By the year 2000

-

A Y w !

¢ .
. the United States may-have only one of the 13 key industrial commodities .

in plentiful ‘domestic swpply, namely phosphate. Contrast that t.o 1960

when we imported only four of these commodities, i.e., aluminum, manganese,
.t ) .
°

nickle and tin. - ‘ ) . \

‘

- 1 ] €

-
+

Finally, the .membership of the nuclear club will grow from its

present 21 to a.rf estimated 50 by the year 2000. This proliferdtion of
’. 3 ) -

At
|2

1
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B - -
- . N

v .

replaceinents for fossil fuels, and intense pressures from the manufaéturers

“
N - «
- - - - . o

o .
-« . - M 0 J

. of muclear power plants to make enough saleé %o recoupe their R&D: °
Al ' M ‘

L - - investment. - As the mumber of nations with huclear capgbility incréasgs,

i v . ¢

so will ‘the possibility for accid¢ntal or p_la:rﬁzed nuclear confrontations.

-

L}

.In short, the technology that we led along like a Dippy on a.

4

. ‘ lehsh has now grown to full >siz‘e and ‘r1s~chasing us around riipping at
R ¥ . - - s K - -
our heels, or at least thet is how it seems! SO I return to one of my

’ j "'. -

major points, that is that the £it between sédence ‘ahd technology and

- ' - —

» our other social values has det'eri.ora'ted to a p'oint'-;rhere it is causing

¥

us increasing discomfdrt. - v . .

THE ENFRGY STTUATION: A CASE IN POINT .
: \

. ¢ ' [} ) N

In order to illustrate the relationship bet;reen scignce,
. s R ~ H
. o\

-

techriology, .and Soci&l issues let me develop an example more fully.

. ,
DI » 4

' T Since energy is b_gth so fuch in the news and so important to the primary:
. 444}{ - 3 - * +
S . ,

Andustry of this state I think jt/Arill serve my purposes. well.

.

.
Ay .
-~ s ° .
. t L]
# . .
R . . T, a4
. .

~

i

-
(o

s

" muclear capgabilities‘ will result from two factors: the‘reed to find T
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‘ Adrief. look at the energy histofy of this country is a case

® /
|
/ .
} . v . ~

study o‘f thé rapidity with which situations change in the modern wéﬁd.

. . Y

As a nation we have about 5% of the planet's populat\ion but we consume

30% of its energy. In 1940 we derived 504 of our energy from coal. It ‘ *
: ' . : ‘ ® . "
' 18 estimated that by 1980 70%.will come from 0il and natural g e,
' ) . N
. recently as 1960 we were an oil exporting natian, today about 50% oi; our
. F 7 ~ ) ' ' h
. . o0il is imported. | In l973,°‘when OPEC shut off the oil'it a.gfected Yess .
w’ - v ; .
% - v .
o* than 10% of our total consumption. Today OFEC 0il accounts for nearly ’
' y . - . -

P
- *

R 30% of all we use. Until last year our energy conswtion'was §.ncreasix)g

. . 8
. < . . - . ,
N . about 44 edeh year, or looked at another way, our appetite for emergy . - .

doubles every 18 years. Thus at present rates by 1996, we will need

-

. twice the amount of 0il that we need today.- It seems obvious that we

’
-

‘ simply can't continue with "btisineés as usual" in the energy area, but.
¢ . . - A . -
N ’ N - ) )
’ " . the questions then becomes, 'what are our optic':ns_?". I hope it is . T4
: ' . o -
cbvious by now that the question involves social.as ‘'well ds technological .
L J . Al ‘: Y »
N s ¥
Y . ' r . . .
choices. L o T § . o |
. _ ' g 1 '
» . ~— .
LY ¢ )




- One choice that confronts us ;s that between centralization.

L2

¢
.

A . . . N §
or decentralization in our energy systems. It is often said, for example,

© Y - i v ¢ 3

LI * - - . f-
dro-electric capaciti in this country becausé there "~

that we are fea

]

"ate few major riyers left to dah up so that additiogéi electricity can . . -

- te 7w

T be generated, and that is certainly true if one thinks about facilities

e

- : 1ike those at Hoover Dam. "But here is a perfect example of how our

f

' - cultural orientation toward bignes; makes us blind to some other possibilities.

3

The Chinese have designed sméll electric generators that are practical -
. . . ¢ P

‘ ‘Then installed in-very small dams, like thosAfek found all aver this

t
’

. countri.‘ According to-a recent U. S. Army Corps of Engineers'suivey

. ‘ A
there are 49,000 existing dams of one sort or another that could be --
- - ) - . i . #

h ’

but aren't -- used to generate eleqpricity. That is Just one ,step we

-
S
-

could take toward decentralizing'dﬁr energy system; passive solar systems

. on individual dwellings would be ano%hef.:aThe idea 1s to decentralize

b . ~ ! ¢ .

the systém so that changes in one area do not ripple into other areas. N /

‘

D ; - . 1" Whichever direction we choose we must decide on the role of
i - ! . {
) N
(“/ % . . .
. ! 14 /
». . ’ .
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y . government in.helping us get there, another social rather than scientific:

it

-
.
[ J

WA

, problem. Throug}: its tax incentives and the allocation of research

and
] Y
_development money the goverrment can do much to help or hinder dsverd
’Q ﬁ X ' . - .

; . S - - {:{: -
sification. Because of previous investment patterné‘/wg have - almost no

o

‘ * ® ) ’ ;‘ .g v . - [y
I ' choice but to use nuclear power to bri 9 the gap between the fossil ‘o

7 N !
| < .

fuel era and whatever is to fpllow, . Ha:d_ i’ée resé

Y }
‘ .
2

more evenly between solar,-wind, nucleer, ;

4

t

b

! §
. ‘ : {
- i
13

we might not now be as locked in-as we are oi

‘P ) ‘. !’j
yh t*I st3l]l consifler a
i ) -
Lo

i
[y
|

. very da.?lgerous power option. |

Let's look at anotherr

i

eallysticky social choice we feace.
» . - ’

’

)

How do we go gbout allocating aifi'eéource which is becoming incr'easingly

L
|

scarce? Certainly one way is tcﬁllet the price float and
|

£
\

to let the market :

~

P
N

oer oil and natural gasv can buy all they

|
t
|
1
|
1

decide, i.e.y those who can aff

wenf as Iong as! it"lasts. But t*n‘ough a long period of regulating - B
L : - . i

\ -
prices, the second of our options\‘,

’

we have kept energy at artifically

o \

low levels and thus have develope%“l 'Eepcge/x‘:.c;es upon the‘se fuels to a

\
1 ~
! N .
|
|
b
|
L
I
|

.
| ~ 7
1

\

1

|

. !

. . |
4 s |
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.

point whére'we can at best gradually dereghlate prices. A’third option

-~

is a combination of the first two; . gradual rieregulation of prices a.'l'ong

~

- with tax incentives and rebates for those who conserve and additional

) 4 3 -
N

taxes on those who do not. Appugrently we are sgbout i;o'cho‘ose this

-
-_

~third option.

. -
N / -
i

I realize that many of you mdy be getting tired of the meny

Al 8

energy related examples, so I'll use only a ‘couple of more ‘before movir:Jg

P - -
- -~
~ - -

to a quite different area for a second illustration of how science and -

y <

/_‘ society are hooked into increasingly complex combinations. But let me

fi‘nish my energy related e;camples. Do we congerve or produce? Tﬁe a

1
~

ntility compariies project curtrent usage patterns and conclude that"we
& Al A\

.mus;c move full speed ahead with new ge%erating plants-and pip\elines if
m& antiicipa.ted demand at some “future point in time. Now if

-
v oo R O b ~ .

' demand does continue to increase @t present rates, they are da.bsolu;cely .

-
-

right, but there is another ﬁay t6 View this situation. We could set
a per capita energy éonsumptign goal for the year 2000 and then adjust

ey

L
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.
)

- life styleg to meet those goals, which of course would be,below those of

simply projeéting current trends into the future.q Any of yau who are.as

B

old or ‘older than I know thet it is possible to live without aiquopditidning

¢

in our homes}'officeé anfi cars and yet in the.air conditioning area alone

B
d ’ ¢
.

it is estimated that last year we used more energy for that than was used

in total in mainland China. The need for gasoline presents us with a

-
4
? A]

simiiar choice. We coulg”set out to reduce both the number of cars and

»
[

the miles driven so as to need less gasoline. The flip side of that is

to doawhat one of the senators from Indiana recently proposed which was
\Y ¢ ‘ L4 4 ) B ’ ’ e =
) to convert corn into a form of gasoliné. I can't help but ask if that

is a morally defensable use, of some of the worlds richest farmlandﬁgivep C
- 4 § , Y
»

the ‘fact that world food reserves have fallen from over 100 days in 1960

El
O

' 9
to about 30 presently?
-2

(S .
. 2

é
%

Finally, let me ask you seme personal questions as we leave

¥

I the topic of energy. With major shortages an almost certainty over the

3,

). @t ten to fifteen years, wh lans do you ard your family have for

0y i




 pid

.-16‘ , »

coping with them? For exgu;ple, have you thought about moving back closer

to town,' buying a solar heated home or at least having some back-up

)
9

’he,ati;ng equipment for those times when gas, oil pr electricity are not,
:available? How about the notion of gradually replacing power opérated

this and thats with hand operated models? Paul Ehrlich, writing in a

\
recent isSue of SKEPTICNixie suggests that as the energy problem
e ! L N ‘

~

A
becomer really severe and’prolonged where we live may be an important
.

consideration. (Ehrlich predicts'that one "of the c;utcomes of frequent .

shortages will be social strains and that an increasing amount of

pleasure“‘in everyohe's life is going to have to come from interpersonal'

relationships, and he says, "if the going gets r.oug'h‘ &ou worfét want to
-t Py -
Y . )

v *
;

""be among strangers" (p. 58). But enough, I promised to get ‘off the energy

examples, and+I will.

-

THE AMERICAN FAMILY AND TECHNOLOGY -

i

« v Up to this point I have been using energy to illustrate sgine

L]

of the social'imp'lications‘ of science and technoldgy. Let me now turn

—
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to the ﬁm’ericah family as a seconq example of how technology social

)
4 ~ \, - ’ R , L

issues and concerns are inextricably linked. 2

) -t

Technology has made gherican family life among the most

(3
I i

hat?

1

t ’ ‘ . .
comfortable in.the world. Our homes: aredmarvels of labor saving devices.

' They are"heated,aqd cooled automatt_ca.lly, no more staying home to tend

-

4

the Purnace ; carry ashes. Clothes and dishwashers are "automai:"is"
) .o : ‘
" and we are less th a.'genez:ation away from using solar power to dry
- Y .

o\;“(" P 4 \
élpthes, 1ike my mother did. Freezers and refrigerators preserve food,
: , e R -
. B - i .
stoves a.nd’ micro-wave ovens cook it, garbage disposals grind it, and
\ ' 3 ’ . i Y
: *

/
compactors mash it. When if is time to go to the ;store we Jump into our

> - ) ) .
cars with automatic starters, automatic chokeseand climate controlled

eight speaker‘ environments. In short, homemaking n;aed no longer be a
full time job,'-tnpough it may still be some of the most trying work

. ' ‘
around. My point is that it is now possible for both adults in an

American family to work outside the home and stﬁdl rear a family and

keep up a house. In fact, it is *lihe desire to have more of these material -

7

-
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-

-

goods that'partly ‘explains why the husband /j,s the sole wage earner in ‘.

»
»

-« ) on]q}B out of ~47 million American households.

But o ‘the same time that technology was "freeing" the American

.
family from the drudgery of earlier years.it was also teking meny of the

L
-

traditional decfsions away from it.'Our food and water are full of

chemicals we don't even understand and sometimes we don't even/want.

The medla beams .programs into our homes that we somp%imes wish our children

wouldn't .watch. The devices that fill our homes- have become so complicated

that ~¢hildren see their parents having.to resort to the service specidlists

-

»

'.when this or that breaks down. F;or example, during last winter's fuel

1

shortage it was discoverg that a surprising number of family's had no

jdea of how to re-light the pilot light on their gas furnaces. Schools

o

use tests parents do not understand, summer camps are run by éreation
' ' ¢ - .
7 "%
. ™ ]’a -
spec{alists, and on and on. Many of the services once provided by theg

family \are now provided by specialists outside the family who employ;z{ i
i

complicated technology in their work.

o

]
>




-~

L}

$

¢

P’
a

- -19-

< / ®
! ~

With the things I have Just described goingl'an, what has been —

]
Ty

. - - T ;] Uk ¢
"happening to the American family? As I have already indicated, in two-

¢

- -

thirds of the two parent families, both work outside theshbme. Four
out of ten children born in 1970 will spend part of their childhood in
> )

a one parent family, and this in a social context that still has rather

- . N
traditfgnal views regarding what families ought to look like. With the

- ¢

. aid of technology parents are waiting longer to-begin their familiés,

L}

and when they do have children they are hav?lng fewer of them. The price

- = =
. =

" of f‘earing the children who are born 1is increasingf@amatically, partly

¥

becaude our standards of v}hat is necessary for children continually

’ ’ »

rises. Today's child wearsebraces, has regular medical checkups, takes %y

vitamins, takes lessons.for almost everything, has his own T.V.'s and

~ L .

N}
.

stereos, often his. owm tars, and-see college almost:as a social "right”,

e mede~the American family of

Whether these developments

(4]
b wa

v
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this seminar,"technolo'gy's ‘impact on the American family has put that

~

family into conflict with many traditional values. Let me 11lustrate

vhat.I mean by using a series of questions:
1. Who should decide what children learn, the parents or

J Y

soclety? If it is the i)arents, how can they begin %o
\ 4
‘=
exercise that control givé"p the present technology of
. ~ g
]

. « . "%
the mass media and the fre€edom of movement enjoyed by

their children?
<

2\ Ts it the parent's responsibility to provide the

‘ traditional things for their chi;l'dre‘n or has the pa.rent's_

- N ?

role become one of selecting the right specialists to

- -

4 .

provide those services?

~
’ -

3. Should parents have the right to terminate unwanted

pregnanci'es or is the "right to life" more imﬁorfant?

+

- L. should the government continue through tax inéenti‘%}es‘to

PR

encolrage families to have children, remain neutral, or

. .
. o -

actﬁa.lly institute a series of economic penalties?

<

g : 22 e i



Finally, let me leave

< . R _i h; ; / . ' - r
scientific .dekelopment that maarr~ make everything I have Jjust mentioned
1‘ ‘ .

-
i

look like child’'s play. On Marél,3l, 1976, TH HIS TMAGE -- THE CLONING
[|e ] 7 - =

] a ol
~ OF A MAN by David Rorvik, was r lq‘a.sed. Rorvik's book, which hds since :
- 3
been ho!ly disputed, claimed 1741&1: an - anonymous milliohaire’ ha.d a clone

h ‘.‘,,. N ’
./ ¢ N - \
made of himself. Most scienﬁists at my university, a leader in claning <«

A

-

research, believe that the cloning of humans is not yet possible, but

-

that it may some day be.. But even\now frogs .a.re-beir'xg succ'essfully

.

/

cloned. I have a hunch that most of us will live to see the day when

¢

A

humqn(clbnes are a s ntif#c possibility. Can you imagine the social

} «

implications of -such a breakthrough? Who will have the right to have a
LY >

. | 4
f

_clone of him or herself made? How will the female's role change when -

»

\ . there is no longer a need for her ‘to bear children? What legal rights

will clones have? How will traditional religious -b;lievfs accommodate

[ - .
” . ¢ -

to such a development? Should thtgovernment promote the development:

L}
’

of super humans througl'rthe clohing device? Well, I think you see'wha‘c‘

B AG)
(o
+
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I mean sbout the social imﬁlica‘t.ions of such a scientific development.

'
- ~ 4

In summary, let me say that if I could only have ybu remember
Y . . . . . ' ~ i T~ . .
one thing from all that I have said, it would be’ that things 1ncreasingly-‘

'
are never as simple as they seem. Science and technology have done

' A

" marvelous thinés for us byt we must always be looking for what Bb

~ -’

~

Hanvey has ;efmed,‘ the "h‘idde'n wiring." In the long run the social
. - ~ 4

/f . . - .
implications of seientifié and techmological changes may be the most

. N C '
difficult of all for us to cope with. | - . e

SUMMARY - ' ‘
-fK -\ e

4 ’

Science and technology are neither bad nor ~good,.3chey“\ just are!

‘e L S ’ .
If at times technalogy seems to have gotten out of control, perhaps it

is .because the sbeial setting in which 'we employ it has c‘Qanged. Certainly

—_— ' SR _
one of the’ most basic chenges is our ever growing int.erdepenaence. Almost

< by defiﬁ‘ition this means’ that a phangé in one part of the .society Lauses

LN
3
« L)

changes in- other parts of the society, often-in unexpected ways. As the’

Y

pace ,of charge seems to g.ontinually accelerate the gap between v}hat is

»
»
S - N v

-
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-

possible with our technology and what our social 'vafugs will support s

b Y
seems to widen.  We must not become sa preoccupied with science and

technology that we 'ignore' their social ’consequences for An.the long-run
. PO ]

rl

those may be -the most difficult problems of all to solve.

a

Ll

ik
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" Table #

‘Eurog;
North America’

§U$SR

Asia .o ]
Africa ‘
Latin America %

ﬁ 1d ﬁ
or . C
. '

*

D

Growth Rate

The Amount of Time Required to Double
the Population in Selected Areass'

o

99 years
87 yearé
69 years
30 ye;{s
28 years

25 years

34 years
[

Time Reqnired7to
Double Population

.



Age-Sex Populatmn P%yramldS' Rapid, Slow
~and No G?rgwth Models

AN, 0
|d Growth / Slow Growth No Growth.
(Mexic’of/ (Unjted States) (Sweden)
R Years of Birth ‘
. oo Before 1890
' SO 1890-94
: Lo *'1900-04 _ \
, e 1905-09 1
| 1910-14 . [ -
— 1915-19
: = 1920-24 ~
. . 4549 ' © . 1925-29 ’ \
Mele Female o Male Female ——— Mol Female
3539 1935-39 .
~30-34 ~ 1940-44 /
- 2529 ! 1945-49 /
20-24 . 1950-54 A
15-19 ' 1945-59 .
B 10-14 | 1950-64// '
1 0-4 - 70-74 t -
] T T T3 1 1 1T 7T
:§ a4 20 2 476 ‘.8 4 20 2 4.6
Percent of Population _ Percent of Populetion
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. 25 . PER 1,000 BIRTH RATE
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INDIA 600 MILL. _,'“"(JIB“.’.NUON- -
| MEICO . 8§ MiLL- *\“1)%3".M|LL.
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. .. .
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. . 2 L 5'1 ]

,,,,,

. BANGLARESH 77 MILL |a7 MILL.
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1

B-15. w°1:1d Energy Consumption, by Types of Energé,* 1960, 1970, 1
(quadriliion Btus® and percentages)

~

=

+

/

980, *and 1990

. 1969 1970 1980 . 1990
) quad. percen- quad. percen- quad.’  percen- quad. percen~
Btus tages ., Btus tages ' Btus tages Btus tages
Coal 61.5 .  46.7  66.8 30.8 79.2 £ 26,7 '92.0 . 22.1
Petroleum 45.3 34.4 96.9 44,7 132.3 44.7 /1 165.0 39.6
Natural Gas, 18.0 }3.7 - 40.6 18.7 56.8 19.2 - 77,1 18.5
Hydropower and ' , .
Geothermal’ 6.9 5.2 ' 11.8 5.4 15.4 5.2 18.8 4.5
Nuclear - - 0.8 O.E’K 12.6 4.3 63.6  15.3
Total 1317  100.0 216.9  100.¢/ = 296.3  100.0 - 416.5  100.0.

b

L4

. 2 . e . .

83ritish thermal unit. One q )llion Btus is equivalent to 500,000 bartels of petroleum per day for a

+ -year; 40 million tons of bituminou® coal; 1 trillion cubic feet of natural gas; or 100 billion kilowatt
hours. - : . N - ;

‘

' ) SOURCE:. -Based on U.S. Department of the Interior, En Perspectives: A Presentation of Major

g
. ;X .

“
' ~

2

e

- Energy and Epergy Related Data (Washington, D.C.: U.S. Government Printing Office, February 1976), p.8.




~ World Energy Producfion
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1950 and 1974 |
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PER CAPITA, ENERY US:, .~ -~

- \\

us 89 UNITS

JINDIA 192 UNITS -
BRAZIL . 625UNITS

- MEXICO LIT8 UNITS

7

A Amceﬁm . 63 UNITS

;36

188 TIMES

ug:*x*"

62 ‘TIMES

19 ‘rmr-;s -

10 TIMES

3
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Table #3 Indicators of World Food Security
1961-1976 (million metric tons and days)10

'GraiL Reserves as
Equivalent ) Days of
of Idled Annual Grain
» g:g:::e, Uu.S. Total Consumption-
a Cropland Reserves

of 9rain (million metric ton
b ]

1961 163 68 231 105

1962 176 81 ) 257 -

1963 149 70 . 219

1964 153 70. . 223

1965 147 . 71 . . 218~

1966 151 78 =229 84

1967 115 - 51 166 59 ‘
1968 1447 61 205 71 "
1969 159 - 73 , , 232 85 - .
1970 188 71 . 259 89

1971 168 41 . 209 71

1972 130 8 708 69 )
1973 - 148 24 172 55

1974 108 0 108 , .33

1975, 111, 0 111 35

1976°>. 100 0 100 * - .3%

8pased on carry—ovgf stocks of grain at beginnihg of crop year in individual
countries for year shown. Stock levels now include reserve stocks of

' importing as well_ as of export countries, and thus are slightly higher

than previous published estimates. ' ,
l:’Pr:elzhnzl.nary estimates. C ’ »
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