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* PECHNOLOGY. JAND. HUMAN :POPULATIONS* ¢
¥ byx
~Algird F. Valiunas

Mnet writings on population begin with Thomas Malthus and his thesis
on'the ‘relationship of: population o food > However, ‘this" does ‘not meen
that .concern with huhman numbers -had- its ‘beginhings at that' time. Theses
‘on "population have ‘beeri’ traced to the begitinings of written histary.’

According to a report of the Population Division of the United Nations
(1), the earliest writings on population were by Confucius and his followers.
"These: writings centered on’the ‘concept of ‘optimum numbers. Excessive popu-
-1étion *growth was: requated with/the: possibility of: reductions in worker out-
pubiys a rreduction ‘in'‘the: standard of living,“ and ‘an increase in the dangers
of strif'e among: the masses. . Ve ' : ‘

© =" " These -writers also attempted. to relate population dynomics to various
~operating checks. ~Observed were ‘increasing mortality with insufficient

- foodstuffs} ‘increased -infant mortality being related to ‘premature marriage;
and . a' decreased cniarrié'ge'*rate"wﬁerii the costs’ of 'ceremonies were high.

a0 rEarly-Western .philosophers were also concerned with similar:‘questions.
Plato and Aristotle:considereéd questions .of population .optima’ initheir dis-
cussions of the ideal city-state, which was visualized as a place to develop
&t,he‘i‘: highest.in thepotentials. of mankind." ‘Plato, ‘in'lLaws, ‘postulated the
1ideal 'poplilationito: be:.one that :ensured- economic ‘self-sufficiency and capa-
bi»i'i.ty:-« for:igelf-defenge. - He' Pelt that: 5040~ citizens was the idealy ‘because

% This paper was first submitted as a. term paper for Agricultural
Economics 560, "Food, Population end Employment," Fell 1972. -

y This ideal size was probably much higher since Plato did not co
sider slaves. which were aquite numercus. in this estimate. i

1
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this number has "fifty-nine divisors" and "will f‘urnish numhers for ws.r e
and reace, and for all contracts and dealings 5 including taxes and divi-
sionc of the land." . - 5 | : :

‘ Plato and Aristotle also contemplated methods of controlling population
size. _ Plato proposed restrictions” on: y'births 'among‘ those "in whom generation
is affluent" as well as inducements to reproduce in times of need through
the use of rewards and rebuke. ::Aristotle, iin Politica, mentlons abortion
‘a8 & means of ‘preventing excessive numbers of children.

sdd mist i DR "".“-.’.“f‘:"".' PEREAT, "'."l".f;'f:f PR 3.-.';'5‘~v';.,“' TS e A RS R AL

dov ;Buch: philosophizing on population optime 4as.continued into the present.

;"The concern is: similar .but, the arguments.-are amch more -dramatic. - They range
from scenarios- of cataclysm as; the- result..of: the. 'population bomb' . to pseudo-
scientific computer printouts linking a growing population to global catas-
-tropha (cf. 23 3) R N AR TR S ~ .

T R DA i S S SR SO P T LE IR TPRL TS st e 00

EY :,;Apa.rt .from .8 general concern with growing populations, these fw'i'itings

; have: in common the-notion of: population: growth being independert, of ‘con-

:.stztaints., - Visualized is human populetions- continuously increasing in

numbers unless direct measures are applied to .check this -growth. - -

(e Such an assumption, appears; extremely naive in -the light of the ration~
fos ality that s credited to humans.. - It would be more reasonable to .view
;s..POP\ﬂ-at,ion. as being conditioned ani coretrained by forces within the social
system. ., After. all,. if an; optimum in humen numbers 1o :assumed,: this: optimum
has to be based on certain conditions. Also, if abortion or other birth
.-:.;controlj measures- are to be: initiated, they have to be.forced upon the social
v.8ystem by. occurrences -or preconditions from within.. i ol Luw eleld
~Thomas Malthus can be credited:with: viewing populetion:es a dep'endent

,variable that 48 affected by economic snd social forces. It:is in'such a
i context that changes; in: human numbers; will be viewed in this. paper.:;Al-

- though numerous forces condition population changes, this enalysis will

1
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center on a changing technology and its affects on human numbers. Techno-
logical change was one of the factors that Malthus was unable to forsee in
,his analysis and as a result his treatise on population lost relevance.

A few studies have been made investigating technological change as
affecting population aynamics.”yThese will be éxaniined " Also, some attempt
will be made to overcome’ “Some of the difficulties inherent to these studies
through a systems approach which will be subsequently outlined. However,
‘before such an analysis is undertaken, it would be helpful to examine popu-
lation dynamics in historical perspective.

?

The Growth of Human Populations

‘: i g -
' . i

< .
——— e, e e £ 3 e
H

Regionally, population growth is the result of fertility, mortality,
and migration.g These three processes, or human experiences, govern changes
in population size. However, when analyzed by themselves, they are of
limited value. Meaning is supplied to these components of population ‘growth
through an; analysis of population size, its characteristics, and its distri-
bution (h, ‘p. 6). So, in order to duly understand population dynamics, all
six components have to be considered.

Growth in numhers :

The P0pulation Reference Bureau estimated the world's population to
be about 3 5 billion persons .in 1969. This approximation regts on a shaky
foundation since only "educated" guesses exist as to the population of '
Chine and many regions of Africa. Even less is known about the world'
population’ in the past. Nonetheless, numerous scholars have pieced together
many fragmentary statistics and tied them together with guesses into 8
somewhat consistent picture of the world's population since 1650 and extra-
polated these estimates into the pest two thousand years. Figure 1 is a

presentation of . the. generalized picture of. world population growth, in |
numbers, during this time span..

-
ot

Gl i on Smanr .
This graph depicts, very dramatically, a phenomenal burst in world

:population since the 18th century and its postulated continuation of rapid

increase into the future. It also illustrates near- stability or minimai ),ff
vincrease in world population prior to this period, which includes the*mador ;
part of man's record on earth. ' vi o sy
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Some insight into the dynamic nature of world population growth is
provided in Tab}ebl.» This table refiecgsnthemgffect of population size on
future growth--the- 1arger the existing population basg,nthe 1arger will be
the future population size. Dorn (5) points out that enough knowledge
exists to support the. belief that many. millenia passed before mankind _

reached a world population of one-quarter billion persons about 2 000~
years~

ago. Since then changes have' been more dramatic. The next quarter-
billion persons was added in sixteen centuries Vhile twoicenﬁnriesﬁeiapsed
tO(reachgthe second half billion persons, -the most recent half billion

requirgqﬁa little more than ten years.

Natural @increase o
Although the cited examples provide insight into historical patterns
of population growth, they do not explain the near stability of population

levels-throughout most of man's historyvor the relatively recent upsurge
in population growth. A descriptive framework called the demographic
trangition, which relies on.the pattern of natural increase, the excess
of the crude birth rate relative to the crude death rate, can be utilized
to provide a partial explanation to these developments. The concept of
the demographic transition was formulated by Warren Thompson (§) and
refined by Frank Notestein (Z) to characterize population changes, as

the result of the interplay of mortality and fertility, brought about

by economic changes in Western society largely through industrialization.

The demographic transition has been accepted as a valid description
of events as they occurred in the Western world but has been questioned as
“a! predictoriof! owbcomés’ 1n Third World countries ‘(4).° However, ‘these
questions have been posited largely in regard to theﬁeffects of- economic
development and industrislization as causal 1inks in population dynamics
rather than to the sequence of change in mortality and fertility through
time. It is the latter aspect, the descriptive, that will be dealt with

in the following discussion.
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: TABIE 1. ESTIMATED POPULATION ‘OF THE WORED AND ,
“THE NUMBER - OF  YEARS" 'REQUIRED' ‘FOR‘ DOUBLING THE ' POFULATION *
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Figure 2 presents a generalized picture of the changes in death rates
and birthtrates in Western societyg/ that have occurredvin recent history.
It should ibe noted that this sequence in natural events did not occur simul-
taneouslyithroughout ‘Wostern society nor did the sequence strictly follow

the pattern, through time, as outlined. Nevertheless, the differences are

EYd

minute an% do no h?rn to the analysis. 5 fi
t * ! -
The emographic transition that occurred in the Wést can best be dis-
cussed byiexamining\stages in the pattern of fertility and mortality. Three

i R
. 3]

stages are generally recognized._ . : ' -
; . c : ; D

The first stage cheracterizes the condition of mankind through most
of history It 1s one of, stability or minimal growth in human numbers.
During this stage birth rates have traditionally and consistently been high,
approeching the maximum in terms of human reproductive capacity within
particular cultural normative patterns, and the death rates have also been
high but fluctuating. Characteristic of this stage of the demographic
transition were extremely high infant mortality rates. In addition, posi-
tive checks in the form of famine, war, and pestilence were operating to
keep deaths at a high level and population growth, through the course of
history, extremely low. In todey's language, zero population growth or
its near equivalent was the historical situation, but the price of stability
was high,?pith low life expectancy and much hardshlp and misery.

This harsh cycle was dramatically disrupted by the Industrial Revo-
lution which ushered in the second stage of the demographic transition.
Industri izetion ‘brought advances in agriculture, a rise in the standard
of 1iving, end major advances in sanitation. In time there occurred ad-
vances in?medical gscience and with it control .of many infectious and con-
tagious diseases through the use ‘of drugs and innoculat:ons The product
was a gradual but continuous decrease 'in the death rate. The birth rate,
hovever, continued to remein high Such é condition of a decreasing death
rate coupled with a high but slowly decreasing birth rate produced a situa-

tion of high population growth.

g/ As used in this paper and as generally accepted, Western society o
refers to North America, Europe, Australia, and New Zealand. _ .v*



. 3 -

.

+

'DEATH AND ' BIRTH RATES ~

5

N ¢

'OFTHE DEMOGRAPHIC TRANSITIC

- s

“FIGURE 2. A GENERALIZED PICTURE.
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=LY mmemewriters, notably Krause (8),«arguefthat ‘high: population ‘growth
rreeulted . not only from &' decreased death ‘rate but ‘also ‘because of increased
fertiiity ._due‘to.changes' in »family,patterns,usuch, as more frequent marriages
and an: eariier;ager at marriage. Such a situation is quite realistic but
-the impact most 'likelj waa. minimal.. The more plausible ‘explanation 'of
aincreased'population growth, during the age of industrialization, seemd to
‘be.a decreasing death rate and a lagging birth rate..: .This sequence seems
more - rea.listic since. 'mortaliw' decrease was affected largely through exter-
‘nal measures that made the social environment healthier. Changes:in the
ibirth rate. rest largely with the family and these are conditioned by culture
-and: are: subsequently slow to-change. . i Lo

Anderson (9) illustrates the pattern of change in nortality;and»'ferti-
1ity initiated 'by the Industrial Revolution. During a period of about 175
years, roughly- from 1750 to 1925, the death rate in industrializing coune
tries 'of ‘Northern Europe declined firom about hO per 1000 population to about
10, :Most instrumental in this decrease were reductiona in infant mortality.
But' ‘other age-groups of the population also benefited through rising 1evels
in-sanitation and through disease prevention and control. »Birth rates, |
however, ”cohtinued to remain at high levels for some time. For example, in
England the death rate fell to 21 per 1000 population in 1850.but the birth
rate did ,;at reach this- level until 1925, some 75 years later. " In Sweden
this lag of birth rate ‘béhind the death rate was 1‘36 years. )

It is during the transition phase that rapid population growth occurs.,
The ‘widexr ‘the 'gap between death rates ‘and birth rates, ‘the longer is the
‘period ‘of ‘rapid population growth, Newly industrializing nations face )
‘explosive population ‘growth becsuse of the rapidity with which the: transi-
tion phase las ‘been initiated." Borrowed technologiea of death control have
lowered the death rate significantly and with ease: The birth rate, ‘how-
ever, is proving a difficult component to lower largely due to cultural

PRUPEY NVPR FPT PN



",:z* nm *Aznotab.:.e“exceptionrhas been the experience 4in:Japand i The:Japanese
o experience 48 generally used as: an*example of.ithe- drama'hic chein:of: events
,~:3.wthat is:possible throughithe: industrialization process.: While'&d ‘period of
more tha.n 100 years: elapsed . ir.the:West for:the: birth rate:to reach the low
" ‘deathv.xa'be, levels, in Japan this sequence:occurred iin less. ‘than 18 .years
(10).: .However, the Jepanese experience is belng viewéd by more -and ‘more
r.;:;ﬂ:_‘itera,f,as- .belng the:excepticnal case. Historically, J apan:has .condoned.
s-and spracticed verious forms of birth' control .and the: cultural ‘norms:were
- rnot;entagonistic to:abortion and other methods of- rapid birth:control-and
&5 thexeffore énebled it tor-make:an unprecedented ‘advance through the transi-
tion phase from high to low death and birth rates :(11). Such:has'not-been
the case with other Third World nations, even wlth prodigious inputs of
e mOneY:! -and ‘effort: in attempte to-reduce .the :(birth rate. ' .onoiil

S IR BT TN (i SF EER AT N R TS
oty Figure 3isa -’gen‘eralized »,pictu’r'e .;of;_t'he- demo"graphic -process that is

«roceurring in the Third World.: It ;»il:l.ustra;t‘es-; the rapid decrease:in:the

' death. rate, largely through "borrowed" -techniques of sanitation and disease
oontrol s -and .the continﬁing‘ high birth rate. What took almost the.full

" period of industrialization to be reallzed in & low death rate in the Western

¢ World took only about 10 to 15 years to be realized.ln the Third -World (12)

~. These same Aimprovements have even raised the birth rate in‘some countrles

v from their alreedy high levels. 'In Mexico.the jbir.th- rate -rose frdm:z32:;per
1000 population in 1911 to 46-in 196Y4, -and :in-Ghana from-33 in the decade
of the 19ho's to 56 in 1960 (;_3_). o

o ey A C— ! poesly ey ,-‘.‘
VL aETe . . P !

TP S P KRV TN 1l ML
. ‘The wide gap between death rates-and birth rates in-the:Third ¥-rld
coupled. with the great potentia.l for further increases becauseof;the:-high
proportion of :the populations being young -represents & : situa.tion -of iexplo-
sn8ive. future population growth. ‘It is such'a prospect that 4s spawning a
~rMB8s - of 1fearf‘ul and pessimistic literature Iregarding +the . future of. mankind
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'.l'he final stag of the demographic transition is characterized by a 5
f,low and» stable death ra}e and a low but fluctuating birth rate. Only some ‘; i

infererfces exist about its dynamics. .sWrong (h) postuliates that the birth
frate ink this stage of. the demographic transition #ill vary becausej,it will‘ .
be. acutely responsive to social and economic changes and will therefore be'
the key to future growth in the advanced industrial nations. =

K e

Migration and urbanization
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' The impact and interplay of population si\ze and natural increase can

:-providei meaningful insight into the growth of “human populations. ‘ Hoviever,
"‘oy themselves, they do little to provide answers to questions of.i .ptimum
population size or a meaningful assessment of population pressures. Ques-
tions of population optima can only be answered when a multitude of other
‘factors are considered, such as resource base, social and economic organi-
zation, and cultural norms. Such is a very difficult undertaking. ., But
questions of population pressures, especially. within e demographic context ’
can be more easily approached. A partial assessment of population pressures
can be made through an analysis of migration: and its affects on population
distribution based largely on the changing character of urbanization.

Many typologies of migration can e foﬁnd in the literature. ., The most
useful are those by William Petersen (1) and Everett Lee (15). Petersen 8
outline of migration types is largely descriptive and documents the patternsg
that have occurred in; history. The typology by lee is an attempt'to link
'procesSes to the patterns and will be used in the folléowing discussion.

e !
The foundation of Qeg 8 migration typo/logy rests on factors that con-
ditioncpeople to move. These he summarizes as. push and pull’ factors. Push ,
: factors are disrjuptive'and promote movement from a ccrtain region outward
while pull factors are attructive and promote movemen+ into a certain region.
f In theory these Pactors are analyzed separately but in reality they operate
{simultaneously A generalized picture of this process in industrial-scien-

,tific society is movement from the hinterland int’o urban centers. For .
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;example, an industrial economy may force the marginal farmer to be unable‘
lto compete successfully in a- changing market structure and force him to
iseek a livelihood in the industrial-urban sector. Such a combination cf
being "pushed" off the land and "pulled" to the city explains, to a large
degree, the pattern of rural to urban migration that has occurred in the
-Western World and?which 1s ‘occurring iniiThird World: nations, . < ¥ 44T

TiTIbTis s this-pattern of rural to-urban migration that-has- ~resulted- in |
the:gnowth of cities that is unprecedented ‘in the history of mankind and
which has resulted in population pressures that “have mistakenly been equated
‘with population growth.  The barrios. -of yLatin America and. "slum" develop-
ments throughout the world are conditisned by high growth rates in popula-
tion but are in reality the result of -a high influx of rural populations
into cities as Barbara Ward (16) vividly describes. It is possible to have
population pressures within a country without any population growth largely
through.an expanding urban population. : Through rural to urban migration

it isnpoasible to have urban growth, and. consequently, .population pressures,

without ‘natural increase until all the population is urban (17)

t ‘\

‘”Table"Q"thws“the"increasing'urbanization*of'the"world's-population
since 1800. While the world's population increased threefold from 1800 to
1960, the population in cities of 5,000 people and larger increased 3% times
during the same period. In the decade from 1950 to 1960, the population
in cities of 5,000 and above grew at 3.2 percent per year. This compares
to an annual growth rate of 2.5 percent in the world's population during
the same period.

-In summary,.the world's population picture is one of grwoth and of
uconcentration 1in urban. .areas through time.. Throughout .the diecussion some
attempt has been ‘made to relate processes to.this pattern of .growthand
concentration... Mentione_d were the effects of industrialization, econcmie

development, and medical advances on changing the pattern of natural increase
and .subsequently population growth as well as the affects of migration on
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TABLE 2. , WORLD:;POPULATION: AND. WORLD -URBAN ' POFULATION ;; 1800<1960,:
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the pattern oﬂrurbanization. Thesevprocessea can:be briefly:summarized
aa technological-change>and some- Writere have*attemptedsto outlineétheée

Patterne within :such. aacontext. sfrmin oo tanein afe enbLbou
»J !w “ -':-z.’i'.‘.i':: e B ety e e 17,': R I S G R S+ SN RRCLAN I S R332 I
n? ;ﬂnif:w Technolggxrand Human Populations ! .- oot G nonid

:1Thes most profound writings releting technological: developmentsito®
population procesges in historicel contextiare those'of V. Gordon Childe
{18);ard Edward Deevey, Jr. (19). . Although their theses differ in'point
of view, Childe 8 being aimed at the develoPment .of civilizetion and- Deevey's
being an analysis of the growth of human populations, they are in agreement
about three.- revolutions" having occurred in man's ‘history. . i

-3 1.v,"',«'-.', PRI SR -, ,ﬂ, Lo
R A Cri '

,mJL;nThe three‘Vrevolutions"woutlined'by V. Gordon Childe were the Neolithic
-revolution, the Urban revolution, and the‘Industrial‘revolution. The:'revo=-
lutions. are used to -account for profound changes in ‘subsistenceandsocial
patterns that produced the "birth of.civilization" and to explain the:
changing and progressive character of the growth of cities.

vl T Do .\:_m R S A BEERREI
1ﬁgquccording~to:Childe~and:further.developed'by-othersc(gg), the: Neolithic
revolution marked‘theybeginnings“ofxsedentary.agriculture“and€aawhtﬁe“develop-
ment of -the firstupermanentwsettlements. Technological achievements were the
domestication ‘of: plents-and:animals and development of sharpened stoneitools,

pottery, and weaving. - It ushiered in the potential for supporting a’growing
population. - ' S
Childe uses archeological evidenee to aupport,hie thesis. He estimates
that the beginning of the Neolithic revolution was approximately 7000 B.C.
This is estimated to be the date of the formation of - the oasis village of
Jericho in»the Jordan valley., It was a village of about eight acres and
ghows evidence of support not’only through hunting and gathering but also
through the growth and cultivation of crops, watered by a spring, and the
domestication of shaep and.goats (21). el

AR TR IFUIE A LW
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bovi t+The -Neolithic age;ﬁaceordingntojciﬁt andDFavar(az) set thel btageifor
th@uemergence of;cities#becanse it#maderossible permanentisettlement*by |
providing the means for a stable food supply*"?Theyﬁpointﬁout however;
that .the Neolithic villeges were nct themsekves cities but rather collec-
tions of farmers. The:crucialiélement for the!emérgence of cities, in
addition.to.the: development . of Neolithic. skills; was'a" sociallorganization;
Lthat could effectively-distribute-this surplus 8o thatosome 1vdividua1s
would-not.have to.engagée in food: productibn, but.would be: free tonperform '
,obher-taskscand: ito.1ive ‘apart.from the farms"! (22),.d ' Bl ety 0
R T NN FANNRNICIRTTC N UG SPEE RN AR LA I LSt o e Adwooen sris b afooTann o ol

The notionmofianaagriculturalrsurplusVhas”beeniwidély"aeceptedﬁdéﬂa
precondition to the urban revolution. Jane Jacobs (23) specifically takes
-igsue:with-thisfpopular notion endiprovides ancintevesting-add thdughtful
+theals thattthe>grcwthTOfncitieswprecluded*sﬁrplusﬂproductfontahdfénabled
+thisssurplus.ito-besproduced : -Both.darguments ‘are-logical-and ‘the truth’
probably.lies somewhete insbetween.:-

met kel Sobwerny omeid e

Childe himself does not emphasize a surplus agricultural production
2asg£nttiatin§;thepurbanvrevolution.:*Rather,fhewemphasizesusocial.organi-
szation.end: invention: as being!the key.variables fn-initiating the develop-
.ment jof.cities, :Ohilde.(24) 1ists: ten.criteria: thatichardcterizéd cities
dyring the Urban revolution..-These définesthe’ city-dnd"show its dependence
;ongagcgmplexwgnd‘highlyidiffe:entiatedisocﬁal structure:. The ten:criteria

are as follows: coan et Suand

1. Specialization and social division of labor, )
'8y @ Fearsofondogn woui eh RO
5% Largér end’ denser pop&iations, frainnfendae l

) L fa. o0
N S et e sk lored b reett
.

i fProduction ‘of art by specialists,'"” .
Y Sevshbdese v oo id
h‘” Trvention of writing “and numerical notation, o
. i § T
5" DeVelopment of sciences ‘such as arithmetic, geometry, and - s

fredd st aroadd o G Trnappnt e w00 LV e

astronomy,
yir N W e s e aydyend ooy o dwunne, okl ;’Itl.s::.':” g
961 VoPayment 'OFf ‘tribute ‘and the collection of taxes, 7 T

>7. Social organization based on réﬁidehce ‘réither thes kinsh{ auoL
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; "”8 Monumental public’ hulldingsyie:r wovest connidufoves aaduil. nus

9195 -Growth ‘of “trade with ‘otherregions’, ‘and:~ SRR S TR Tt O
b o110 "“A ‘class-~structured ‘society’ based ’J.argely on' spe¢ialized ‘detiVities.
ﬁﬁﬂ«;) 3 f;;ﬂtﬁgﬁj' s o Les e BEIV i -ﬁ»"~~.., oot Tﬂﬂ::J

ot :iChilde ‘documents ‘Sumerian dities' with ‘the bivth 'of civilizétion and
the beginnings of the Urban revolution. - ‘The “time 18" placed at 3000-B.C.
These cities were over 100 acres in area and had populations of several
*théusand compared to 'villages with areas’ of ‘about 10’ -acrés ‘and - populations
»of. about: 100 during the Neolithic-age, < =7 ~=i fvuofim o e )

"

PN S ST P coompnma e g e T e S et Tt L ek
Le:i The third revolution’ in the. process of civilization was the Trdustrial
rrevolution. . It began/in the second: half of the i8th cehtury.: Its main
aspect: was: the development of the tactory system. ' The cohsequences were
'‘an ‘unprecedented growth:of cities, especially where the factories were
located, and the beginnings of truly urban civilizatioh. b

¥al: :While:Childe only: inferred population’ dynamics in his historical
dnalysis :o‘f'the birth-and growth of".civilization, Deevey daals specifi-
‘cally with' the growth of human: populations. He views the course of hig-
tow-»follo’winé a similar pattern of three technological ‘revolutions. - How-
ever, the three revolutions.as vigualized by Deevey are  somewhat différent
than those outlined by Childe. The rationale for this difference is diffi-
cult to.comprehend since Deevey relied on information that had H4ta rante
‘with: Childe.

susr - The' three revolutions as outlined. by’ ‘Deevey: are 'the” toolmdking or'
‘cultural revolution with its: beginnings about’ one'million years ‘ggo;ithe
agricultural revolution with 1ts:beginnings” about '10,000 yearsago; -and
the scientific-industrial revolutioh that begdn about 300 years 8go.’ "‘Both
Deevey. andi.Childe are:in agreement about the date'of the most ‘recent revo-
lution.. On' the ‘surface, they appear to widely disagreé’ oh' the nature’and
beginnings of the other revolutions. But, closer inspection reveals Tbhat |
their differences are-not thet great. What Childe views as the Neolithic
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and Urban rcvolutions, Deevey combines :into: the:agricultural revolution. '
'.l‘his difference is largely conditioned by :the: answers. tha.t .Are sought. :
.,ff,Childe, having an Urban-revolution was. :important in his: analysis ‘'since it
marked the "flowering" of civilization. To Deevey, the importent element = -
;»was.a revolution -in agriculture and did not merit discussion within the
context of, the. growth of:eibdes. nt o voi v saeld LE Cu il Fan Wil
Lasuyen b mocisnFuer Nl Lot peeny qnl oo D00 e st et e o
o do The major, difference An . the. two theses lies .in, considera.tion of ;the
_ toolmaking or cultural revolution that. Deevey emphasizes ‘and Childe, ignores.
Again, the point of vievi conditions their arguments and delineation of
1:this, revolution -in the history of menkind:. . The toolmaking ‘or: cultural
srevolution did:- not ;concern; Chiide since it marked a -lack of .civilization
. and ‘he. was interested in progression from this -state. -‘Such may-be the:

more: proper, reasoning...;-Deevey seems to view the slow. development;uof ;mane
‘kind from the Paleolithic:as a revolution in itself, ! .1 i, fotask

;ﬁn:_gFigu‘ref 4 is & logarithmic. population,curve revealing three population
surgess as: reflected by /the three‘revolutionsra's -outlined. by ‘Deeveya" ‘These
«curves are the result of. estimates: of:population: densities, based o’ -archeg-
logical findings, that were necessary. and: capable’ of: supporting -humans:

mithin the;.economic systems: existing during these: periods. S
TR T SR e F I R O T NP R U SR PR R I
Rt ,Whether one% accepts ther thesis .of Childe: or. Deevey -asto:the" sefuence .
or character of the three revolutions, one can readily see an:obvious. rela- .
tionship of population growth to technological breakthroughs. Probebly a
b,etter way to view thisrrelationship: is in terms of stability in' human '
:.;numb.ez:s as. being the historically.normnl:condition. with: spurts in growth
’dccurring with technological achievements. ‘Deevey's graph (Figure l) shows
sthis relationship quite vividly.:' Through. the course .of man's history,:
,»-,,stab_ility .or -near: stability,has' been the: common: condition with: spurts,:
;oceurring with, the.inception- of a: new technologlical-age .only.to stabilize
vagain at a new level. -


http:thesis.of
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TOTAL POPULATION

FIGURE 4. THREE SURGES IN POPULATION REFIEGPD‘IG THE AFFE(.T OF THE THREE TECHNOLOGICAL -
REVOIUTIWS IN MAN'S HISTERY: THE TOOLMAKING OR CULTURAL REVOLUTION; -THE AGRICULTURAL
REVOLUTION AND THE SCIENTIFIC-INDUSTRIAL REVOIUTICN. .. T
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S These bu sts in population growth did not occur dn a short time.
'Deevey s fi e clearly ‘shows' that these cycles of” growth took consi: :
-fderable time. Although Deevey shows population stabilizing during the
‘age .of the industrial-scientific revolution, such a presentation seeins

to be a bit p emature, especially when looking at a graph (such as Figure
l) which is largely a presentation of the current situation with its con-
g.ition of rapid population growth. Even though the :Industrial revolution
occurred about 300 years ago, it is still occurring, especially in the,
”Third World, and only inferences can’ be made about ‘the time when stability
"fwill be reached.

I: Before leaving this discussion on the interplay of population and’
technology in higtory, we should take s loolé at Malthusian theory" in this
context. Malthus was pessimistic about the .f‘uture of mankind. T%%§‘3§é881-
mism was based largely on the thesis of population growth outstripping its
subsistence base.

et
rr v

% i
fj‘ Writing in 1798 and elaborating his ideas in many subsequent; évi-

Ysions,® Malthus (25) postulated the following: ’r iy

=3 :'4&.4-.-.

First That food is necessary to the existence of man. f

Second, That the passi‘on between the sexes in necessary:
and will remain nearly in its present state . .

, These postulates have been fairly well accepted with little questioning
,-However, the followivg extension of these postulates came under heavy\
attack and continueu to suffer much criticism into the present: 5

Assuming then, my postulata as granted, I say, that the
power of population is indefinitely greater than the power
in the éarth to produce subsistence for man.

Population, when unchecked, increases in a geometrical
ratio. |Subsistence increases only in an arithmetical ratio.
A slight acquaintance with numbers will shew the immensity of
the first power as comnared with the secand .

By that law of our nature vhich mekes food necessary to
the life of man, the effects of these two unequal powers must
be kept equal. ,

e e
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#i'“\' This‘implzes -a tgtrong ‘and-"constantly operating ‘check .on -
. population from the difficulty of subsistence + o « The race
ot plants, and the race of animdls shrink under this ' great

wrestrictive law. : And the race of man ‘cannot, by any .efforts -

. of reason, escape from it. Among plants and animals its

‘effects are waste of seed, sickness, and premature death.
“’Among mankind, misery and vice. ‘The former, misery, is an'
ebsolutely necessary consequence of it. Vice is a highly
probable consequence . . . I see no way by which man can
eacape from the weight of this lew which pervades all ani-

v‘mated .nature . .. T e e ..

’Almost ‘any ‘general population text takes 1ssue with the Malthusian i
thesis and provides..an ‘overview of the 'criticisms aimed at these theoreti-
‘cal"formulations. . ‘Generally, these criticisms are - aimed at the empirical
invelidity of the framework (26 27). R A 8
e t ; : s ) .

”5?This empirical invalidity has been shown to be largely a 'product. of
the ‘times that Malthus was writing about. Malthus was writing at: the
‘erossroads of the third revolution, the industrial-scientific revolution.
‘Great ‘technological advances and the opening of new frontiers, such as ::
the colonialization of the Americas; released man from the tightening grip
of eubsistence and therefore weakened the dire prognostications of Mal-

thus: (27)

AR R <A Societal Perspective - ST e

“Many difficulties are inherent in analyses on:the grardiose iscale-i:
‘of ¢ Childe and Deevey. ' They chronicled events that: shaped Western gsociety
and population‘dynamics that occurred within its changing ‘character and -
extrapolated;thesefinto'a*picture'encompassing the world. But moreover,

they sugges’; that a uniform pattern of.change occurred through history. .
These typologies do 1ittle to explain the diversity of human types and
social 'systems thet can be: ‘found idin the world todey. ' Some parts of Europe
may “have witnessed the technological revolutions as were outlined by Childe
dnd-Deevey within the chronology -they deéscribe. ‘But it is naive.to. say -

L TR UPTURN. G

that such: has been the course of the world: . SRR BN
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Childe ‘seems closer.to reality for he deals with "ecradles" of change
that had’ profound effects ‘on the course of civilization He attempts to
document shifts in the patterns of civilization through revolutionary
changes in patterns of subsistence and social organization Deevey, how- -
ever, seems to overgeneralize these events across the spectrum of human
types and social systems. - '

It would be more meaningful to view the interplay of technology and
human-pOpulation,for<the,progress_of‘civilization;winga¢societalvcontext.
Beelety is-a'broad unit that is difficult to-accurately 'define. - Parsons
(285 p.-9) defines society as "a .type .of :social system, in-any universe.of
social systems, which attains the hignestfievel,of;self—sufficiencyxas;a
system in relation to its environment." Lenski (29, p. 9) defines society
in more diffuse-terms -as -"a -territorially: distinct organization and that
it isamade"up of ‘animals of a distinct species.". Whatever definition one
edheres to, -society -has the .readily identifiable properties’of self-suffi#
ciency, commonly united . populations, -a’ distinct :environment, and physical
bounds or boundaries. . . .o oo wenieod e Toooe v i ine s o el

'f' e R TR L ST S S BV I NN R S L ALY, !V“.‘, rasid -" CoNp s En gD 'ff)

Although the above definitions provide some insight into society as
anientity they are not operational, especially toward an understanding of
thefinterplay of technologyjan;popuigtiong;irnejﬂecological complex" veri-4
yableszofapopulation;;organization,:environMentrand>technology:asroutlined
,py&Duncan:(gg)fprovideuthis‘operationalrlink.u¢AS‘originally,formulatedgand
generally. accepted,  the ecological-complexavariablesﬂcenteredfonathq anakygu
sisyoﬂasocial.organizationugfln this context; social organization isuviewed
as-the dependent veriable influenced by:the other three'variables.(gg);

R £ SR s R S SR
ti:’ Such a distinction of variables appears quite valid for analyses-of
:small-scale social systems, such as those groupings of social units-within
easocietal'frameworka However, in the enalysis of society; all the’ecologi-
cal complex variebles should be viewed as-independent variables,for itﬁts‘
the interplay of all these variables that determines; to a large degree,}tne
character of a socletal system. |



Wplay‘of the ecological édmpiex "yafLdb1Es 1 e é§§§e33£6ﬁ<af thése”Vér£I'
7ables, in “fhe &ontexﬁ of “evolition 'of soéiety, ‘i éulturd “and’ the pattern
jis the societal unit. However, in studies of complex, modern systems,- ,
culture becomes an additionel variable to the ecological complex variables.

l“t

It, however, tends o operate as a constraint to socletal change,“;Anw“"

.'."O’ Peeyr 100

example would be birth control practices.' Birth‘control is often cited

ST A L dmsiies e

as a prerequisite tc modernization or economic development (32) that is
'difficult uO realize largely through cultural norms defining many,children

a8 being necessary to personal status within the society or as being‘an
1o

economic necessity (33)

T faye

Therefore, society can be defined as the product of the interplay of
o Tevtdnl
population, organization, environment, and technology within ‘the matrix
of. culture that operate within a territorially distinct or boundary-defined

vunituthat4attains self-gufficiency Glonlmad e npeliial e
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,Befora proceeding any- further‘in the discussion;it -18 necessary to;
,define these: variables- for ‘their dynamics,canionly. be. understopd»when»one
junderstands the- Pramevork, ;Of -analysis. .;

B RN AT - : . . . - . .
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:Pcpulation .
1;ti Within demography, population refers to the number of people, their
age and sex composition, their distribution in space, and their dynamic
characteristics of fertility, mortality, and migration. In this paper,
only. population size will be dealt with. This is not to deny that the
‘othe¥ factors are of less importance but rather because, within the limits

ofithe discussion. it would be extremely difficult to quantify these other
_cpmppnents. p

MRS
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Organization K

RRE "According to: Brooks ahd’ Associates“(3h, pi233)! organization & "the |
‘social ‘patterning’ that” Lo pléce” in‘the’ popuiatich &8 indiyiduals compete_
for limited resources to sustain 1ife," Although they specify organﬂ%ation}




as, being social'patterning" 1t would be more, meaningful 4o -include. economic
patterning a8, well, .., Such & distinction is. especially ;valid in the. analysis
of, " odern .8acietal. units because economic'structures, to a large degree,
define social structures. .

Environment o o
s The environment a8 defined by Hawley (35, p. 12), "is a generic con-
cept under which are subsumed all external forces and factors to which an
organism is actually or potentially responsive. Although accurate, bhis“
definition is quite vague for it includes everything that impinges on!the
individual. For ‘the purposes of this paper, environment can he viewed as‘ '
the complex of climate, natural resources, biote, topography, and geology.'
Environment largely conditions the way of life and livelihood that a popu-

lation can sustain.

T'echnolog R
Numerous definitions of technology’can be ‘fourd in'the-literdturé.:

However, most are vague and tend to reflect the character of the times or
the situation thatﬁis-héingﬂwrittén”aboutﬁf'One”offthése'is“Anderson's (9)
définition-mhich‘reflects'theinaturefof technology ‘inthe sense of s¢ien-
tific-industrial society. To him technology. involves‘planning;ithefusehof
engineers and technicians to design and operate the computers used in
decision-making processes.' On the other end of the spectrum technology is

defined not as a process in itself but rather as a component of the cultural
system (3&, p. 23&)

tl ok

ks l.4 .,

31 Neither of the above definitions 18 wrong. However, they are deficient
in that they define technology only in the context of the system being
evaluated. Technology took various forms throughout the course ‘of man 8
history. In the Neolithic age technology meant the domestication of'plants‘
and animals while in the Industrial-scientific age it means machines and
fossil fuels. Restricting the definition to a. specific era. in the history
of mankind: does not permit,an analysis of;technology,and‘itsgaffects_through
bime,..
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“in subsequen ’"ane.lysis 1s provided by Galbraithf’ (36) 2 He dofines tec‘hnolog:,
'as scientific axid“other ‘organi zed’ knowledge and its-systemstic zipplica't;i.ohJ
to practical ‘tasks: fAh’ important: characteristic of 'technology , within this'
ndefimtion, is the ‘application of this Lorganized knowledge to" performance e
'Vwithin e system of ‘division’ of ‘labor;’

E1140: (37) "tekes the’ meaning’ of ‘technology ofe” step further. 'He'éons'"
'cei‘x"é's_f‘zb'ff:teéiinoidgy.»'asf:-ﬁeiﬁgfbff:'two fornet 1) 8s'a feans of serviig mari)’
‘andi2)7as an end*initself. !'IA the: former sense; teéchholdgy 18 séen s "

increddiiig “Leisure and: comfort® and*allowing’ for 'eéntémplation and esthiétics.
In the latter sense, technology is order, predictability and control, with™’
all else secondary, operating within a matrix of efficlency and yield maxi-
mization!

Culture yoAn | y z.; .A EOR O B LI SN FFT ot I ASTh A P T ORI
A8 wag: mentioned earlier, culture cen be viewed a8 the product of POPU~ +
lation, organization, environment, and technology in the evolution. of .scciety
Subsequent study of society involves using culture as a variable that condi-
tions and. sometimes rconstrains the dynamics of. gocietal -change. . The gener-
ally accepted textbook definibion of culture .refers to the "totality of. what
1. learned; by- individuals as menbers of.society.". (It is the  "complex whole:
which includes knowledge, belizf, art; morals, law, custom,.and anyothe:; %o
‘capabilities acquired by man as a member of society." (38). The conditions
.are, &- system of. patterns. of behe.vior which are. transmitted by symbols and
the constraints are. the. traditional Adeas, and; attachedvvalues. e Mo sk d
sop+Culture 8@, tiifficult“-‘uariable to,' quantify...It does. exist and. @oes
exert,kmch influence. However, it does; change H largely{through changes:.:
witt}in tha .ecological. comple;: veriables..: -1, Fevomsh wld (37 enio add w

v, ke
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VVQLnterplay :of \Technology- and - Population- Within ‘Soclety - o owrlt
~Although the primary concern -of this paper is the relationship Hndunv f

kthe 4nfluence of technology, and its changing character - on human popu-.. .
lations, :such understanding can onlJ ‘be realized through an examination. . (yf
of all the previously outlined variables. In this sense, a case could - :=.%
be made on centering on all the variables in a discussion of societal ::: ...
dynamics and sccietal change. However, as will become evident subse- "
quently, -technology appears to be the key "independent varisble: initi-
ating changes in society. end population appears to be; the key .''dependent! .,
variable in that the .greatest . influence and change has occurred Withgthiﬂ,,g
component when viewing socletal-dynamics through:the,course. of man's: his-njj

tory.

The key to an analysis of societal dynamics is understanding the ke
1ature of societies themselves. Mentioned were some definitions of society
vhich were amended for the purposes of this paper. However, these defini-.

_vions‘do ‘littlelto ekplainthe fidturd or'‘churactér of societies in Histori-
13ca1 ‘perspeétive,

*It was previously stiggested that" ‘gociety is'not a statie’ ‘entity. It‘”

is'ever-changing. At times these: changes ‘are’ quite dramatic, especially
in the ¢asé 6f eivil dtrife’ or’ ‘revolution; “biit” the normal - cofidition1s one™
of gradual, oftentimes ‘herdly notiCeeble, change."

A yoid exists’ in’Sociclogleal 1iterature in terng“of ‘a valid“explanas™
tion of societal change. ‘The domindnt paradigm belng used’to document-? 7
societal change 1s gsocial evolutionary theory (hl), vwhich emphasizes pro-
gressive ‘and linear development of Bocieties from the ' primitive ‘condition
to the elimex situation that is construed to be Western- society. ' Again, ‘88"
was the case with the demographic transition model, the Western- experience’ "
Aie being ueed as the framework to pattern societal change.
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‘sl ¢ :Although social evolutionary theory.has failed:tosprovidesmany mean-

* Ingful ‘answers to an understanding:of societal dynamics«(kl, 42),:4t is.a
'f:valuable typological. construct that ‘characverizes. stages of; societal
development. The typtlogies of ‘'socletal ‘development.will be;used :in ithj;s
‘paper to document-differences among. sociecties; . However,. I feel that the
‘key, to: ‘understanding:societal differences lies-in. ecological -gystems . theor;
rather. then. in. evolutionary theory. el Rdedoaen e

[P Y e
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Cad v Ly
& +The: ecological system, or as more, popularly called, the ecosystem,
.Yefers to.a commnity and :its.habitat.(39,-p: 2): .The-functional.dynamics
of the ecological system centers on matter, energy, and the interaction of
upopulation mits in the quest :for matter-energy. . 'In biological systens,
cbhis theractive process :begins .on ‘a matter-energy base with microbial-life
forms and. proceeds . ‘through:itime, :in a.succession of plant and animal ..
development toward a dynamic equ'ilibrium of life forms-to one another -and
to the environmental limits and constraints. Odum (40, pp. 82-86) charac-
sterizes this pattern of. progressive change-toward a .state of equ,ilibrium'
by the:ratio.of production to -respiration. . Equilibrium:is approached.when
ethe‘productioneresp_irationv.ratio,;approschgs F2OLO0. i TV U T
'Society can: be 1likened to:an ecosysten.. - Differences in societies .can
be*equated to differences. in-the., ecological system -moving from.a: sts'!,e of
relative “disequilibrium"-to.a state of equilibrium. Cottrell. A43) . ‘;_.3_
approaches: the ecological model. of societal. ~dynamics .in an-analysis..of .
.societal :development from- the point of iview ‘of energy consumption and -,
utilizatlon, ' -He-divides societies into-polar types: - -low-energy socleties
and::high-energysocieties.  Within: this framework Cottrell ;examines socie-
tal change through differences in energy utilization, largely through dif-
ferences in technological inputs--low-energy society is equated with low
1evels of -technology s high-energy : society»with high—levels of.technology.
qnj \,,) ERImin ol of ot inenn L ansduva fofoians gt Pon neeean |
g ~u0ther :bypologies- of..societies can-algo-be,viewed within athe; :t‘ramewgrk
ofwthe ecological. systems .model--:~The changingqcharacter ofiithe . ecologiqal

system rApresents -azcontinuun; of;eyea'os andrstructurallghanges,through time.
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l%fé%gét*armeaningful-méaéuré o:ﬂcnange;'tnis?éonﬁinpum»éanabewcharacferizea E
f?dtfa7particuiér‘poiﬁtfin-fimeféndEWOuldﬁproddce*éﬁpicturé'expressingxits
7com§081tion at that time. Figure 5 15 an attempt to repregent the character
VéfﬁsocietieSrthrough~the'polarvtypeskof‘"prim;tivé";agricultural'aociety
and "modern"-industrial society. These polar types are used in order. to
. pelate the changing character of socleties and the changing reletive donii-
nance of the system components of population, organization, ‘environment;
’and technology. In the historical sequence outlined by Childe (18) and
Deevey (19), these types would conform to societies in the -Neolithic and
othéslatter part of the Industrial-scientific ‘gtages 'of man's development.
_;~_»,  SRESLur st el v ovenna coatam e s aadre Froine Twen o -
f‘t’ Figure % merits:-elaboration onitwo's points* 1) v the- changing ‘cliaracter
?féf‘the ‘societal’ system in terms ‘of cuwlture area; and 2) the ‘changing char-
Qacter "ofthé 'societal system in. respect .toithe relative dominance of: com-

-'*Ponent's within the systenm, et for ol h
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‘L‘ The'culture ‘ares 'of -d societal 'system can be’ viewed as that area where

ésubsistence»and ‘intéractive activities iof the indigenous population occur.
Duncan (&E, p. 57) suggestsﬁthaﬁ“e¢oidgiéalfexpansioﬁrof the ‘culture area
fisvthe key to societal transition from one type to another within the
ﬂréﬁééﬁbf“séctétieefalohg1the*continuum fiom primitive to'modérn. Childe
?(g;)ﬁéités"evidenéé1from<the ércheological-reéordﬂthathuring the Neolithic
Zage.tﬁéiéomﬁunities were ‘extrémely small, aboﬁt”tgn*éérés‘in size, ‘and the
 subseduent ‘culture area-belhg rather constricted. -At'the other extreme;
‘modéfn industrial- soclety, ths:culture eres has been aignificantly’enlarged.
@iﬁr?éxamblé;”in’tﬁe Uridted States, the rargé of.economic dctivity not'only
“encompasses all ‘parts’ 'of “the’'count Ty 1tse1f ‘but - éxtends to.all :corners of
Lthe world: Vicuni. iAoy YOSy o E e e r B 0E T L ey ,+

* i 3 4,
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%¥“ﬁﬂEé016glca1‘expénéibﬁ of ‘thé“culture area has ‘not occurred uniformly
across and within societel systems, According to.Goldschmidt. (45), the

“t¥iggering mechanism for ecological -expansion and societal change and

“gevelopment has been technologicel change.” Each advance in technology'is

féeénas‘an” expansion:of the possibilities for further advence in:isocietal:
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“FIGURE'S.” THE RELATIVE DOMINANCE OF SYSTEM CCMPONENT
- “POPULATION (P); GRGANIZATION: (O); ENVIRONMEWT - (E);:.
. ANY, TECHNOLOGY (T) WITHIN "PRIMITIVE" - AGRICULTURAL
""" BOCIETY AND 'WITHIN "MODERN" - INDUSTRIAL SOCIETY
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‘development. Goldschmidt sees technology.as initiating dramatic changes
in the social system because of 1ts.affects on group structure, values,
status systems, role differentiation, and ideology, by altering the size
‘and life conditions of a population. :

vl It therefore appears that the primary change in societal systems that
fhas occurred in the history of manklnd is thelr ecologlcal expansion lergely
ithrough a changing technology. This is a most important point for it shows
that gains in societal developmentfhaue been largely in terms of boundary"
'expansion and not, as,Quite commonly and'someuhat unquestionably accepted,
through gains as the result of'technological reuolution (lg) or cultural
evolution (46). This is not to say that technological change or cultural
-acceptance of such change were not important. ;In reality, they were instru-
mental to societal change and development. The point that is being made,
however, is that technological change initieted a process of ecological
expansion in culture area.-'Although thére are always some gains in effi-
ciency through applyingwscientific;principles~to,practical tasks, the -
greatest gains through a developing technology on‘a societal level appear

to have been the opening of new frontiers for further settlement and there-
’fore increasing the potential for population expansion. To paraphrase the
above, societal change came about through changes in technology resulting

in ecological expansion of.the culture area which increased the potential

Ogburn (47, p 10), reknowned for his studieston technology and. social
change, provides some- insight into the effects of technological change on
'societal development He writes'“

A et

Groups; habits, and institutions are all; being altered
by technological developments. The technology of early agr
culture increased the size of groups from small wandering b
of hunters to larger stabilized villages. ,-Domesticated ani
and plows brought about communities with larger populations
making possible many kinds of small organizations not possi
in a hunting culture. The steam engine changed the large
family which was an economic institution producing a variet
of goods into a small one producing little or nothing, with
the members of the family becoming prodacers in other eco-
nomic institutions



k Altliough Ogburn stresses‘ technoIogy ans"the’ke;srr to change,“he outlines
‘V,j.f',‘this fchange ‘48" occurring thz‘b“uéh“an e’ipaﬁs’ion G‘f “the ‘ulture ‘aréa. Froi
'E*'wanderingrhunters the progression s ~£G- 1argerfv11Ieges ‘and’ su'bsequently’
" :toi‘economic ‘gociety-leach "éncompassing d Targer ‘drea of" activity in phybi'
ca_']_ space. crvdeabe ks B oeetnsensr vnowipd an e pellankaio oo sivoauns g

&t 5 Regarding systemhcomponents s ’these "Havé £180° changed 4in’ terms of
.relative ‘dominance: within societal ‘systema from thé: "ﬁrimitive “edndition
f.to"the""modern." ‘Figiré'S 1s'an atteiipt t6 ‘outliné the relative dominstice
ot systeém components’ within polar- types :6f ‘socictal systems: ™ "Primitive"-
~agricultural society was dominatéd by envivormental constraints. ' Tt was
chardcterized by ‘e somewhat mutualistic relationship of man-in:nature (48).
Such a relationship was a necessity for survival largely Ycecause of a i-if}
limited technology making man unable to successfully exploit the environ-
ment’i - ‘Subsistence ‘activity depended on' heavy inputs ‘of human-effort and
ther‘efore large'” group size, relative toculture area, was a key to group
survivel. " In order.to coorcinate the activities of ‘the ‘group it was nec-
essary ‘to Nave 'a well-defined organizational network:® In summary, “primi-
tive"-dgricilturel ‘society was dominated by the envirommerit; hed & POSELy
deveéloped ‘technology; had'a large population size reldtivé £6 the size of
‘the'culture ‘aresy ard -had a limited -organization, i - i 20 wiun fas

rJ. Atitherother end of :the “continuum, "modern "_;ir'fdii‘stri'él “gociety ‘is
“characterized by considerable ‘dcological expansion of “the: culture ‘dres @
‘and, 7as ‘@:re SULt y 8 'réorientation of 'the relative dominance of system com-
ponents. As emphasized by many writers, technology was the prime force "
initiating these changes (L4; 45; 48). Therefore, technology is shown to
‘have' had the greatest: increase in relative dominancé; through time; in the
soc:l.eta.lr 1system " But” technological changes By themsélves ‘aré of ‘limited” -
'vdlﬁe*‘unless ‘there dre concomitent.changes thet occur in ‘sodial’ ofganize<

¥ P IR N

tion b 't..:stuw,\}.) TN Bt s whive op b TTeT Do semiawy f‘_&-i,:«,
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YI 1i'.['oenn:l.es‘ﬁ‘(1#9) outlines 'the>chahging organizational character of '86¢1-
~e'b‘ies .from the’ primitive “toithe ‘méddrn “‘¢ondEiSn. ' He Sées ‘this" change as
movement from&an arti‘stio-religious o tas soientifich"atiOnélf rientation,.f
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;qi;i_é__jc],as,sifieg the primitive. condition. as being dominated by the family

and.a rural life-'style‘with, an ‘economic organization centering on agri,-g-,.;‘,;g
culture and limited cottage industry. The modern condition is seen ag ;.. .
.belng dominated by legislation and convention in a city-life style with * B
ah economic organization that centers on commerce and industry. .- oo dsw

+Some measure of process, changes, in moving fromthe .primitive -to the
modern condition, 1s'provided-by -Levy :(50). : He outlines.movement .from 's.;w )
#raditional to rational society aschange -from non-specialized rto highly.:
.Bpecialized economic organization; -as- change from high ivevelp,..gf':;,aelf;-. Sl
sufficiency to high interdependence and low levels.of self-sufficiencys: .
(anq. as;change from limited trade.and use of markets to extensive trade. ;-
and a well-developed market .system. + .- s T A

Lot Numerous other typologies of societal change and. development empha.-

slze-vast orgenization changes roccurr.'mg concomitently with-technological:
change. - Therefore, both the technological and-the organizational. .eompo~-:
.nents are.outlined in the diagrem of "modern'-industrial society es.in- '.
q;:qqs,i,ng in relative dominance within.the system simultaneously.- Alsoy
because of their.powerful.effect in initiating and promoting:chenge, ithey.
are seen as the dominant hcqmpo'n_,eiﬁtﬁ :.W:!.t_hin,,-’{modern','-induqtr,te,l;soci’e‘hy it

4 ,gWh}lQ . :bhe',;technologyj'and. ;organization;components have-increased in
rélative dominance within "'moderri"a-induatrial isociety,: the other components .
_namely population and. environment . havq to-be visualized as decreasing, in
‘relative dominance, . . .- o L cgedten ore v omaneoomy Gh RS
-,‘3;!» o ” SR RETT EIPRAT R et /’\,-"‘ ‘:’;‘-"{ sy povads anstl ..-;;;},-J_ , .

1.The, ;ca,tionale for. this argument. ‘lies, wi'bh the .concept of -ecological:
'ba“;l,agce,whi,ch has been overshadowed in .ecologlcal -literature by .the com=:
spé’qit;j.on ‘based frameworks that so easily explain dynamics within narrowly-
defined systems and fail to provide meaningful answers to dynemics within
complex systems. Although it is a relatively obscure concept within ecology,
.the concept of ecological balance is an extremely Logical one,.;espec:lall& |
in the light of the laws of conservation of energy .and entropy (51) Oosting

(52) provides the following example of -the concept of ecologicel balance i ' '_ "
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Vi Natural ‘communities ‘are‘made” up ‘of- groups of species
‘adapted %o:1iving together within'a’ particular complex of
- environmental factors. The requirements of the organisms
.are. in balance with, and an expression of, the potentiel .
productivity of the environment. If the ecosystem is dis-
rupted by the elimination of a species, for any reason,
“"others of  the community nay increase in size or numbers
i'to take its place, or this may provide the opportunity
for an incidental species to become a part of the commu- -
r.,nity.. «. « Then adjustments must be made within the .
community, and & new balance among its members must . be
established. Such a species might even become a domi- .
“riant’, “and then the: adjustments would result in an en-‘ v
tirely'new commnity . . . '

The :societal system is an ecological. system on a grand scale., When
the”“ocietal system expands in area, broadens its physicnl boundaries,
%iéié'is room for expansion -of all the system components. Such- expansion
;rests on technological advances which -increases the environmentalcompo-

- nént through the opcning of new frontiers, and - triggers organizational
changes and provides opportunity “for settlement and subsequent population
}growth.\,ﬁowever, in.a constricted system, one that has its boundaries
welladefined and further expansion is not possibley such as is the case
.with ;highly industrialized socleties, any increase in dominance. in one
’component must result in decreased dominance in another.. This.is the.,
reason for.ghowing the substantial. decrease in relative, dominance of, the
.;,;e_r.siirqr;aer}.t, components and & slight decrease in relative dominance. of, the
;P°P‘}1,ati°n 99@9439'@': ot e ’ TG m T SR N AR
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,;I,( .@he dynamics involved in. the.above outlined interactive socletal
system -have been lucidly outlined by Cowgill (53) An. .order. to -do, juatice
to the,formulatioa, its tenets will . be quoted verbatim.,aThem are.-as .,

1. Any population has the capacity to increase at a geometric rate.,

2" Unless “inhibited by environmentdl “factors; ény ‘population will
o5 bend to increase at a geometric rate approaching maximum, capacity.

3M Ag,a geometric rate of:.increase, .any population will quickly. fill
' up any finite environment taxing its spece and resources. o

-
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cl Aa-a,population begins ‘to press upon the limits of) its environ-;,fu:
own  ment,, inhibiting ‘Pactors will .come into play to. slow down the
growth._t

-*S; It the limits of the environment cannot be expanded or the resourcee
: " -used more efficiently, population will cease to grow. d S

56. At any given time, most species have long since passed their m&xi— .
' “mum rate of growth and have achieved a condition of equilibrium
characterized by a relatively stationary population.

7. Iike other species, the most common, if not the normal, condition
"of man is stability of population.

- 8. However, the human species has a unique capacity for expanding
the limits of his environment and of improving the efficiency
‘of utilization of the resources of his environment.

9:"*'Thus, ‘man has from time to time achieved technological break-
speh, throughs which have made it possible for him to utilize the.
resources of an enlarged environment and to make more efficient
‘use of the resources of any specific area. '

10, Any such technological advance increases the potential carrying

oo capacity of the environment and, given the persistent. tendency
of population to increase, tends to increase the size of the,
s population. : il

ﬁl "When such an advance occurs, it tends to be followed by 8 cycle

o of namlati An orrath

AN

““ THe above outlined cyclical ‘sequence can 'bé used ‘to ‘explair thé" dy-
nanmics ‘of the three technological révilutions ‘as pictured by Deevey (19)
“if"oneiaccéﬁts'hisffremework of ‘analysis. - As was mentioned earlier, Deevey
“Yges the’ archeologicar record o place ‘the three technological revolutions
ina chronological sequence and then proceeds to extrapolate a picture‘of
population growth., There is much agreement in the literature as to the
historical occurrence of -great’ technologicel breakthroughs, so this aspect
“'of ‘Deévey's argument cannct be questioned (cf: 18; 20 h7) T do; 'however,
question the validity of Deevey's three'udncéomitant surges '1n populetion
-growth., : cavad ey
}t R S T R NI A S S S S S I S
‘.Deevey obteins a measure of population densities.as they; have been .
doéumented by Gthers in the ‘céurse of man's settlement patterns through
time.;‘He then uses these densities to obtain a picture of population size
for lerge 1and masees ‘which had settlements within their confines. In the»
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iLowerdPaleolithic ;pultural-stage heldocuments Africa asrbeing«the popu-
lated area; in*theJPaleolithic At;was- Africa and--Eurasia;: and: gbout 6,000
,years agorit; included. the whole,world.: Deevey: then proceeds: to, calculate
an.:’'agsumed. density i per, -square: kilometer for,the populeted:-areas,.thatiis
the;continentalﬂland'masses that hed.settlements, and obteins a:measure:
soﬂfthemtotal population during the;different. cultural stages in man!s»bro-
_gressive development through.time, ' oriivee o oup o bia gqne ey
A nen Ty v e S ,Ljﬁ_ﬁ_; CE i andE aguzen
sk This is extremely fallacious.- He. altogether ignores.the: concept: of
seultural area. During the.course.of .man's. history the world: did'not ineclude
.the-continental land mess where he has his-settlements but- rather it was
the:spbsistence area, the area-where he conducted his: survivaliand economic
functions. In this context, if it 1s assumed that man had his origins in
Africa, his "world" was not all of Africa but rather the restricted area
;of -hig- activities.auuﬁt~@p'avg S N ’
iRl ae T on el usvi<" RS ‘l e ot S T e ey,
.As:a result, Deevey's "assumed densities" are rather nebulous figures.
The bursts in human .population that he documents can be as. much a statis-
tical accident as the real situation.» Since he: attempts to document the
human condition, in terms of population through the span of 'his assumed
existence on ‘esrth; Deevey has nothing but conjecture or "educated guesses"
as to the situation of man through 99- percent of his assumed existence.
It ‘séems rather convenient for the first "real burst in population growth
to have occuired some 10,000 years ago, the earliest documentation of vil-

lage 1ife, and the first real measure of the earliest condition of man.

_‘ir'{:;.,_,,,“ AN R 3 vt N o L et .'_l
It is“therefore'felt thatrDeevev's:study is‘anjihtéllectual exercise, :

a. game of numbers.b He uses the conceptualization of, three diamatic tech-

nological revolutions and manipulates his. data to show three concomitant

bursts in population. It is all too convenient and extremely misleading. a
RS e P . RIS R AU ; o '
I3 SRS T D PR ,w*ﬂ . MR ”.JPJ‘” AR

a e A8 . was mentioned earlier, these technologicalfrevolutionsxdid not v
occur simultaneously throughout but rather ‘within aistinct’ systems across

the span of recorded history. Althougii the Industriel Revolution had its»

roots in the second half of the 18th century, it is occurring to this day'
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“intbhe Third-World: netichs.c?Therefore; the'only: néiningfull dssesbment:of
%echnological effects on”humwi’ populationss ean’ ‘behede “ohly’ within & f
%eocietal context. Althéugh not documented) it would: probably’ be: .discovered
“that ecological exparnsion’of the' eulture’ area ‘would: have: been the major:
impetus to further population' expaneion. ' Also;:within this’ context” of‘
“‘gocletal change, the'picture’ that would evolve 'would be'one of continuous
growth of population, approximating the pattern as diegramed’ in Figure'l,
rather than a picture of three dramatic surges. This picture of continuous
‘growth in"theé world's! population would. be' a:mosaic.of the  population dynam-
‘4cs within the many socletal systems in'the world .andtheir cycles of'tech~-
nological development, ecological expansionjiend: population’growth and“éub-
@sequent stabllization'at various stages along a” contihiium of economic::
xdeve]_opment e S S S ICTE VA SEPPURICIR | e SR LI SRR '.L
L R R ST s S ST R T : BRI RS AR
v The dynamics in "modern"-industrisl society, where:further ecological
expansion is no longer possible excent through conquest, has been outlined
by Cowgill(53) and is:paraphrased as’ follows by.Satin (5, p. 191)

- f‘,-‘
- x
’

?i. ‘Prior ‘to industrlalization, population is stebilized at a level
-Aor. commensurate -with theicarrying capacity of* the" environment and’
.f is.cheracterized by high birth and death rates. :

,2,;:As a country industrializes, the techniques of death control

C are incireasingly applied causing a decrease in the death rate.
2 1+’ Because-technigues of birth. control are applied at a leter time
.. :.and less. rapidly, during this period, population grows at.an -

:accelerating rate.
mﬁi”*buring the process of industrialization, the nuclear family Jt
.. = replaces the larger, extended forms. R ST

I, The size of the family is further decreased during industriali-
:-zation due to falling birth rates.. L

5:;..The techniques of death control will, predictably, be applied .
"Ufirgt in the upper socioeconomic classes. Thus in an era of

fe o generally falling death rates, there will be significant aifo -
u;,F_fe;entials in mortality. S

6. The same is true for the techniques of birth control when they
are finelly applied. Therefore, births will show the greatest

5 bl atteruation in the uppér classes priorito a compardble decrease
in the genersal population, . e e et e

vt B
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. mmi7”~J‘During‘the~decline o ivirth: ‘rated);” they will decline first in
&. ‘ﬂ’ ey the ul‘ban areas.!.",‘:._;‘.“r;-: .". (;,, ‘.,,,_,y_,,,'\.[ [ 1 R - T ‘ ,_,v'.i"-’“.{,'fhz"‘ 2 (\'l‘

8, L,A yreindustrial -society will be. characterized by a.young, dom@—

.Rﬁ
‘ nantly male population mostly engaged in agrarian occupations

Ad Zutiicand rural in residence;’ ~ i .iv SERREE
"9 - Industrialized socicties will manifest a marked aging trendi due
\ggis e b0, their declining: vital rates. .. . T e
e loﬂq This aging population tends. .to. be: predominantly female "y

e 1N During industrialization, there is a shift from 'the' &xtractive:
odd gauy O the manufacturing and. commerciel occupations,-. . .- R

12. With, increased industrialization, populetion tends, towards more
urban residence.
., Xt-1s-the ahove. -pattern of events. that:was used: as.the basis for
postulating the decreased relative -dominance of the pepulation: camponent
.within "modern"-industrial society (see Figure 5). Within a. constricted
zsystem, one in which further. ecolagical. expansion is not possible, eany , .
change precipitated by technology will be felt.within the ropuletion com-
ponent, ' e

Almost all arguments. on modernization,and economic development, via
the Western model, stress the necessity for, policies aimed at birth con-
trol and. low.rates.of: natural. increase: :(55; 56). This position has its.
roots. with the trends: that.haye occurred. in.the Western world through the
course of industrialization and which has been dramatically emphasized by

» the Japanese experience (10)., ‘McClellend (55) shows a strong relationship
of: economic development, in.terms: of per capita Gross Netional Product,.
.and low rates .of population growth. - Buch is the basis for the reasoning
behind the preconditions of low population growth rates to industriel and
economic. development However, this argument could easily be inverted: to
say that low population growth rates are the result of economic-industrial
development .This reformulation _Places the. argument within the socletal
systems model that was previously outlined and strengthens my contention
Fhat, the- - population component has, to. decrease in relative dominance within
,sjconstricted system through- increased technolorical inmta. .
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g to industrial economic development that Deevey 8 treatise further falls |
ve.part. A technological revolution is occurring within the ‘.l‘hird WOrld

‘and & decrease in popula.tion growth is deemed a necessity. It~ cannot 'be
'de,nied that.a "burst”.in population-growth is occurring. in, ther '.l‘hird o
'World. It 18, however, the result of mortality: decreases tha.t have little
parallel tb7the Western experience and which have’ been 'brought - abovt with
no- industrial—economic development .in many instances. Also, theser increases

in population that" are occurring inthe Third ‘World' ere' nwhere near the

‘"e[ssumed" increases that have,: supposedly, occurred in history.

Tre' ‘sifuetion®ih the’ Third ‘World” hations prior to a push toward
industrial-economic development, ‘can be viéved 88’ ohe of stability of
poPulation 0 'subgistence.: However) e ‘unlike the Western experience, there
168'no more room for further expansion because of tightly ‘dravi’ bounderies.,
Therefore, any technological’ inputs preclude a’ decrease in population
growth. A Rty ,
BLY L Frov e Some“Eragples of Ongoing Procesned’
-G Two examples i1 v used to illustrate: the Tipact of technology’%n
popula.tion. "These™ are the! Greén’ Revolition'ds it 18 oceurrifig in'the” "
developing world and’ ‘the to'bacco-growing industry in the United Stated)”

"5 1:d f.l:i"'3i7~_'- [t .,!A;W..“.im‘-7""!')'1";‘ s o gl g ,‘r" PR :f:r.‘,txu‘\::"; R T S S T LI S 14 $5 |

o Thé"’"Gre"’en-* Revolutish Lale a3 or* ségment' of’ the industrialisciehtific
revolution’ that 18 occirring’dn thée Third World. ' ‘Theipopuler conceptios
‘o the Green Revolution ‘is’ "miracle" gratiis, ‘thé products’of gehetiec teehe
nology, ‘that’mean’ highet grain yields  per unit’ of ‘land" (57)% And indeed
yields Per unit of land have increased- dramatically in many countries as
the’ result of the GreehRevolution -They have: tripled’ in Mexito dnd "
doubled in perts of Tndia; *Pakistan, Turkey, and’ other countri‘es (58)

N FO s e X e 5
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! Howevery in’ reality, these“'mira.cle" graing’are 'only 8 ‘fmali’ partiof o
the increased yiélds, According t6°Redts (58) these  "miracle™ grains’ are
& catalyst to a host of other inputs that provide the basis for obtaining
higher yields. 'l‘hese inputs are presented as follows:
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”?ff }1, fIncreased fertilization or plant food management, ,
0 2;v*Irrigation or, better moisture management o

BACHN ;_’, 3

ontro of- pests,

" 4, Econémig" incentives, and"
S 5. Selection of responsive genotypes . . .
S --Staub .and. Blase,(59) -show-the-inputs, -in. terms of- cost, ‘of- "miracle"

R

’f grains as opposed to- local varieties for rice and wheat in India for the
; pe;iod*l967-68 They obtained their data from the Plenning Commission,
lGovernment of India.— Table 3 shows these inputs, in-rupees: per hectare,
-and the magnitude of change in cost for the varieng inputs in moving:from
lqcal;to highfyield\varietiesrr
o.¢ ol v S S
Although the authors fail to provide & measure of yield differences
: with the two-varieties of rice’ and wheat, the!data in Table 318, none-
theless, valuable in illustrating the changing character of agriculture.
vas the result of these high-yield varieties. Whereas the agriculture T‘
utilizing local varieties is highly labor intensive the agriculture o
utilizing high-yield varieties is highly capital intensive. For rice,
agriculture involving local varieties had a Jlabor input of, approximatsly
60 percent of the total cost input Where high-yield varieties are rlanted,
iéhemlabor input is approximately h6 percent of the total cost input. For
wheat the change in labor input in moving from local to high-yield varie-
ties was from 48 percent to 32 percent of the total cost input

. AU kY L i e H oy
u DR i vyp, v"'-:t,?"v;'z,:ﬁ;”:ry -"»‘f'va Y SE R SRS S B . S z.;. : i: T raeered

, If no' data were provided on’ the changing character of other inputs‘
it might be construed that labor costs have gone down. -However, it is

’quite evident that other costs and inputs have significantly increased.

The ramifications of changes from the labor-intensive to the capital-
ftechnological intensive systems of agrioulture as & consequence of the
:Green Revolution are. numerous. However, our interests in this paper are
:the changes wrought by the Green Revolution on the population component
:within the societal system - 'The. picture that evolves is a dismal and ;
fearful one._ It is dismal in the sense that "the food population problem,fif
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_TABLE 3.7 CASH INPUT:‘ COST OF HIGH-YTELD VARIETIES AS OPPOSED TO LOCAL
.-_VARIm'ms ‘OF RICE AND WHEAT, FOR 1967-68, AND.THE:DIFFERENCE’ m COST OF
" HIGH-YIELD VARIETIES AS OPPCSED 10 LOCAL VARIETIES . : .
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. Source: W. J. Staub and M. G. Blase. "Genetic Technology and Agricul-
tural Dgvelopment,” Science, 9 July 1972. p..121... .
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ofdthe sixtieSaisLbecoming .the jemployment population. problem of the aeven-
tiesP (57) %1Poleman (60) ‘shows that iin-Ceylon:the- Green*Revolutionvhaa,
‘*resultedsin about 83: percent .of:the:youth in-the 15-24 agé¢. ‘bracket- ‘having
it no aob._'It As- the:high rates .of unemployment being: generdted by the: Green
Revolution that are creating many feers and have: -8pawned.: speculation-on;
the Green Revolution becoming a "Red Revolution" (61)

AT P iy iy RN |
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tHday mAgricultural displacement ‘as.well as a: high ‘growth :in-manpéwer- hasv
ruplaced. heavy stress on-the-urban: sector of developing natious.for it is.
aaiﬁqthe;urbanwséctor;that;the%Jobless:seekremployment'opportunityeffﬁoqu
wvever;xas;agriculturalsdevelopment=has~become more capital intensive,: 80
haszmanufacturing>(62)~'~In’Latin America; between 1925 and 1960, only::-
>/million:out of 25 million 'people added to the ‘urban-labor: force:were:-
able. to:-be: absorbed iin. manufacturing. (63).
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Once a technological breakthrough occurs, it seems to be a spring-
board for further technological deveIOhments.- Such change has become a

d.part“of' -everyday'life ‘in!the Unit. 1 States and ig: ‘very ‘mach: taken*fbr
yadmd.~~ R L S N R S
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:Howeven; eachinewatechnologicalxchange"not only ‘results :in a-new -
rgadget;. a new~machine,‘or~udded~éfficiencjbbﬁt‘also ‘results in. tie :dig=
iplacement of ‘people :from. jobs.dnd their replacement with thiese mechines;
rStevens (64) documents- such technological-effects.dn the working man.that
‘have recently:occurred. in the.tobacco belt .of :Carolina-Virginia, According

to Stevens, the tobacco belt was the last blg-stronghold of the small .

farmer in this country. But the invention of an automatic harvester is

‘expected to change this. by -decreasing the need for ‘his services. and‘making
him:unable to-compete :against the bigger operators who,can afford this !

harvester‘ -The -future ;s visualized im terms: -of :another wave -of farm<to-
,cytxaand4southqooenorth,migration;~
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‘ Ehe 1mpact of: rthese -automatic hervesters will*becmubetantial.cht“is o
f estimated that ‘one: harvester, operdted by-one- man, willydOmthe(amoudt»of
qwork customerily performed by ‘eight workers. : In the etate ‘of :North 'Caro-’
'*line -alone, "tlils amouxnts:to about :50; 000 workers being displaced from their
\obs1as ‘the result off the'harvester:: . - niuliswin son bufd woide lavnd
. "fij T T LT TR BUTSE e Pl onedy anld
However, the automatic harvester is only a part of the picture of
worker displacement <intobacco farming.: :Preceding-thé automatic*harvester,
and in somevcases: being-necessary prerequisites to'.its use, were the tractor
endgautometic -planting devices; automatic 011 'and "gas ‘burners that: replaced
hand-tended ‘wood: fires in ‘the. curing barns~ then ‘¢hemicals for weed control
- and "suckering" of plants, tasks that formerly: required much ‘hand labor,
and :finally bulk curing of tobacco.leaves. ‘Altogether, 1t is-estinmated -
that these developments will have reduced the humanllaborvreduirement:by
'85 percent.
m_\_“ sion Afn.:i aF peagr 3 g L U VA I S TR
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Some Though 5 on the Future

% SRR 4 il R RS SR s
‘It ie ‘hoped. that+this: paper provided :some : ‘insight . intothe interplay
of technology and population within society. An attempt was made’ to discern

the-dynamics of technological change in history. But moreso, these dynamics
were: presented utilizing an ecological system model of the interplay of the
ecological complex variables of population, ‘organlzation, environment, and
techriology within a societal 'system that is-always in a state of flux toward
an‘equilibrium condition of these components to one another ahd to the total
i'gystem, .Utilization 'of :such:a- muiti-variable model is unique in the:analysis
of technology.end ‘population. = = - o oo Uy o x5 A;'n o
R SR L L % AT L2 S ST S RS SR 7 LTI Prowloemarraey
i.i-. Before -an“attenpt 18 made to provide ‘a personal view of poséible?fmture
devélopmenté:1n>thercourse'of"mankind,'let us review some of the majoniﬁ
-pointsithat were brought ‘out in the discussion.: Technology was seen'to:!
be the major catalyst for change within'the¢ societal: system}' ‘Teéhnological
developments not only affect changes within other system comjonents but ‘
~also initiate a process of further continual developments in technology.
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l'/,rp,ggwever,xtnqqgogg gnyciql ¢lements ;to.understanding changes ;among
ivariqbleﬂ ;are, the, physioal sconcept of soclety.and the,processqconcepts of
1bg}gnce'andfeco;ogicei_egpgnsionﬂﬂ_ggege,elenents not ;only determine.the:
Lamount, of 8?8983«9595%b1e.Put=a%§9findépate‘thsod%rections thiS-chansec;ﬁ
can take, . Society .can, Be brondly visualized as. thewcniture .area of:a,
population--that sometimes well-delineated and_most. often diffusely defined
unit where -the subsistence,. economic, and social. activities of . a, population
.occur., When, the. societal .system has room to. -expand, technological change
ﬁigitigteoithebegpansion“ogﬁtngleocietelwsystem and expangion .of all.compo-
nent'variebles within the system.. But, when the .societal. system boundaries
cannot expand, any technological changes that increase the relative domi-
nance. of the “technology. .component within the. system will initiate changes
that,result in the..decreased relative dcminance of scme of the -other system
components.‘ Historically, technological expansion has resulted in a decrease
in dominance -of the, population and environment components.. Any change. that
gccurs.within Ph@»§¥§temzplaces~the system in a state of flux and initiates
progesses. toward 8 new Relancs of avaten comonente.

O Seyp T 2, . PR,
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i (Since the model outlined is 1arge1y conceptugl very: Jittle data or,.

research.exist to. substantiate ‘the, dynamics outlined. .The 1acn_ofjgcieng
lt}i}i)‘icresegrcnin:thieidirection.is not a reflection.of, the inadequacy of
‘he,presented model. Rather it-is a-reflection of the direction research

4

}ag, taken in the past. . In terms of population research, studies were. -
.largeiy:problemﬂqriented and the.framework of analysis was in the. direction
of cause-effect relationships.. Within such a context, analysis.is of. -
one problem after another. . Firet;ﬂood.waetthe-problem,'now population,..,
growth is the, problem, .end in the future it is visualized as.being unem-.,
ployment However, Jattempts to minimige, one -problem. area have maximized.
problems in another area through such.a cause-effect approach. . It is felt
that a soclietal system approach would eliminate many of such difficuities
th{gﬂﬁbsﬁae¢9P??atien%%i§9&i°nm9£‘n&nxnvariebleseand thereby enable more
meaningful exemination into.all.phases of action, interaction; and reaction.
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© - NIA§ 46" Piitiive prospects; it a1l ‘depénds oh-the dirsetion:or’fechnolo-
gleal'change: "The historical ‘trend of increased technologlical dsveiopmént
15dxpected 'to continue and is even expected to'mignify in sdope by both'
the technocrats (_6_5_; 66) and the humanists (67)." If siich“is ‘to be the case
then 1t can be -expected that a significantly greater emphasis will be """
Placed on population control in the future because an increaséd technology
will mean decreased emphasis on the human elément. ~Thé ‘emphasis “on popu=
latioh control will be made by governmental agencies in‘order to avert” "
‘disaster in the future due to ever-increasing amounts ‘of unemployment ‘tHat
‘will be: generated. 'by technological change. EEERE AR I

‘ - H Yoo -
fon® oo de T " b U T N A RN 0 LA CEI RS L R B S
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"% The ‘above ‘generalizations need ‘furthey ‘elaboration: ’ "Aithough ‘a’ de-
’-creased Vélte of humén effort dand: an’increased valie of’ t‘echnologica.l g
“éffort 1s seen for the world'as a whole, 1t will ‘tdke different forms’ in
‘the Western world thsn in the Third World. ‘The differerice will stem'" "'
‘Ta¥gely from the form the technological effort will ‘take in each'of"thesé’
large scale soclo-econémic systems. ‘Ellui (37) distinguishes two forms”
of technological effort. One is efficiency-oriented, technology used to
easé tHe 'himar effort; thé other is'automation-orlented, technology being
ugéd to replace the husman. ~Although the product of both forms of techi ™
nology ‘is the same, job'displacerierit, the distinction ie made to show that
all gocieties, pre-industrial and industrial, because of the ‘closed nature
of their systems and the concomitant stresses on ‘the population component,
"will face substantial" problems of unemployment The different forms of
technology may precipitete different chenges in'‘the different nocietal -
systems. The trends in the Western world mey go in the direction of "
welfare stete becausé’the changes w11l not be ‘as Strersful due to- a. smaller
poptilation base. " Hovever, in’the ‘Third- World ’ ‘if trends continue ‘as’ they

Yare, vidlent upheaval appee.rs imminent T T e

PQLULu'nM . : . Sf0 e et e e D
""'*T‘T""-Bﬁt “theén “agéin ; &'waveof humanist could ‘change the whole picture.”
‘-"iﬁé‘t‘e‘é‘d ‘g dealing with questions of yield 'maximiz’ati;on-'and capital-intén-
sity oi‘ effort, a change would be in attempting to maximize human effort
,and the human condition. Hc»wever » such developments appear unlikely.
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