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*TECHNOLOGY JAND ?HUMAN -POPULATIONS* c 

:by'; 

Algird! J.' 'Valiun~s 

Mot writings on population begin with Thomas Malthus and his thesis
 

onf the;irelatidnship of." However, does hot mean
population: to food:' 'tfs 

;th't .concern with huhian numbers -had: its' beginhings' at. that time. Theses 

on 'population: have' been t acld'to' the' begihanngs of writtenif'histcry. 

According to a report of the Population Divisioni.ofthe United Nations 
(i), the earliest writings on population were by Confucius and his followers. 

These-writings' cntered on-the codnceptf' optimum numbers. Excessive popu­

,lation growth, was requated,"with ,the possibility of, reductions in worker out­
.,, ut, t.reducti6n in'-thestandard *of living, and an increase in the' dangers 

of strife among. the msse's. -. 

These writers also attempted- to' relate'populationi dynamics to various 

.o'9erating' checks. Observed' were', increasing 'mrtality with insuffihcient 

foodstuffs; increased Infant, mortality being -related to 'premature marriage; 

tand'. ia'decreased mdarriage' rate when the costs' of 'cer"emonies' were;high. 

,Early,:Western -philosophers were also' concerned with 'similar-questions. 

Plato and Aristotle- 'cbnsidered questions,,ofI population optima in, their dis­

cussions of the ideal city-state, which was visualized as a place to develop
 

th : highest. Th Jthe, potentials o'f- mankind,., Plato, InIaws,:-postulated the 
tideal &pblatio)'t6.be one that :engured econoiAc self-sufficiecy and capa­

bility.fo: self-defense.-: He 'felt that' 5040 itlzens was the ideali- I because 

* This paper was first submitted as a.term paper for Agricultural
 
Economies 560, "Food, Population and Employment," Fall 1972.
 

•/ This ideal size was probably much higher since Plato did: not con­
sider.'slaves . which were auite numerous. in this estimate.
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this number has "fifty-nine diyisOr&"and tLill furnish umbers for war 

and peace, and for all contracts and dealingsi including traXes and- divi­

siono of the land." 

Plato and Aristotle also contemplated methods of controlling population
 

size. Plato. proposed- t~itionoz:T:births emong' those "in whom generation 

'isaffluent" as well as inducements. to reproduce in times of need through 

the use of rewards and rebuke..Ar.stotle, ,n Politica, mentions abortion 

as a means of preventing excessive numbers of children. 

,:; ,,Such philosophizing. on population ,optima,'has -pontinued- into the,present. 

4.The concern -is: similar but ..the..argumpntsare much more -dramatic. -They range 

from scenarios- of cataclysm as the.- result -of,-the. Ppopulation, bomb" to pseudo­

scientific computer printouts linking a growing population to global catas­

. Apart .from a general ,concern with. growing ,populations,, these -writings
 

have. in common. -the: notion of. population: ,growth being independeLb, of. 'con­

#stra1nts...,,Visualized i. human populations- continuously increasing in
 

numbers unless direct measures are applied to check this growth.
 

x' Such an., assumption,,.pppears extremely naive in the 'light of, the ration­

Na~lity that is credited to humans. XIt would be more reasonable toview 

,population as being: conditioned an-A °constrained by forces within the social 

.System-f, After, all,: if an,_optimum in human numbers in assumed,- tbis, optimum 

has to be based on certain conditions. Also, if abortion or other birth 

control, measures are to be; initiated, they have to :be forced'upOn the social 

system by occurrences or preconditions from within.. i-,- ,. o;!. 

Thomas Malthus can be creditediwithviewing population SB a dependent 

,Itis 
.Jcontext that changes 1n human numbers: willi be ,viewed, inthis, paper.. ; Al­
varioble -that is.affected-,by- economic 9nd' social forces.: in-such a 

,'though numerous forces condition population changes, this analysis will 
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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, populbatit n haamids. will-b-dThesee d..-Ao, 
some attempt 
will be .ade to overcome-some of the difficulties inherent to these 
tudies 

through a Systems approach which will be subsequently outlined. However, 
before such an analysis is undertaken, it would be helpful to examinepopu­

'lation dynamics in historical perspective.
 

The Growth of Human Populations
 

Regionally, population growth is the result of fertility, mortality,
 

and migration.,, 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 ananalysis of population size, its characteristics, and its distri­
bution (4 !p. 6). So, in order to duly understand population dynamics, all 
six components have to be considered. 

Growth in numbers
 

The Population Reference Bureau estimated the world's population to
 

be about 3.5 billion persons .in 1969. This approximation rests on a shaky
 
foundation since only "educated" guesses exist as to the popplation of
 
China and many regions of Africa. 
Even less is known about the world's
 

population in the past. Nonetheless, numerous scholars have'pieced together
 
many fra entary statistics and tied them together with guesses into a
 

somewbdt consistent picture of the world's population since 1650 andlextra­
polated these estimates into the past two thousand years. Figure 1 'Tsa
 
presentation of-..the generalized, picture..of ..world..population. growth, in
 

numbers, during this time' span. : .. 

This graph depicts, very dramatically, a phenomenal burst in worldt 
;population since the 18th century and its postulated continuation'of rapid 
increase into the future. It also illustrates near stability or minimal 
increase in world population prior to this period, which includes .the maor 

part of man's record on earth. 
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Some insight into the dynamic nature of world population groXrbh is 
provided in Table 1. This table reflects the affect of population size 

future grq.wth-'the4Ilarger itheI existing-populatin bas -lthe3arger will be 
the future population size. Dorn (5)points out that enough knowledge
 

excs..stou..spport the: belief that..many millenta passed before mankind
 
reached.a world population of one-quarter billion persons about 2,000
 
years-ago. -Since then changes have i1.beeni more dramatic. 
The next quaiter­
bilion persons was added in sixteen CentUries. While two centuries,elapsed
 

totreach,'the second half billion persons, ,the most recent half billion
 
required a little more than ten years.
 

Natural ,increase
 
Although the cited examples provide insight into historical patterns
 

of popilation growth, they do not explain the near stability of popuiation
 
levels(throughout most of man's history -or the relatively recent upsurge
 
in population growth. A descriptive framework called the demographic
 
transition, which relie. on t.he pattern -of natura., 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 (6)and
 
refined by Frank Notestein (7)to characterize population changes, as
 
the result of the interplay of mortality and fertility, brought about
 
by economic changes inWestern 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!p i-iorIof oittcombst.n Third 1Id countries '(4),. H6wever; these 

questions have been posited largely in regard to the-effects of econ6mic
 
developmwnt and industrialization as causal links 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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The, Population Dileniia, 1963. 

Source: ue(. 
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Figure 2 presents a generalized picture of the changes in death rates 
-
and birth rates in qestern'socity4 that have occurred in recent history. 

It shouldibe noted ithat this sequence in natural events did not occur simul­
taneously throughout Wcstern society nor did the sequence strictly follow 
the pattern., through time, as outlined. Nevertheless, the differences are 
minute and do no harm to the analysis. 

The emographictrandition that occurred in.'the-Weste can best Le dis­
cussed by iexamining\ stages in the pattern of fekility and 
 mortality. Three 
stages are generally. recognized. 

The first stage characterizes the condition of mankind through most
 
of history. It is one of stability or minimal growth in human numbers. 
During this stage birth rates have traditionally and consistently been high, 
approaching 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 ofcourse 
history, extremely low. In today's language, zero population growth or 
its near equivalent was the historical situation, but the price of stability 
was high, ,withlow life expectancy and much hardship and misery.
 

This lharsh cycle was dramatically disrupted by the Industrial Revo­
lution which ushered in the second stage of theodemographic transiti'on.
 
Industri ization brought advances in agriculture, a rise in the standard 
of living, and major advances in sanitation. In time there occurred ad­
vances in medical science and with it control .of many infectious and con­
tagious diseases through the use of drugs and innoculations. The product 
was a gradual but continuous decrease 'in the death rate. 
The birth rate, 
however, continued to remain high. 
Such a condition of a decreasing death
 
rate coupled with a high but slowly decreasing birth rate produced a situa­
tion of high population growth.
 

_/ As used in this paper and as generally accepted, Western society
refers to North America, Europe, Australia, and New Zealand. 
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' Same, writers ,notably .Krause (8)', argue rthat high po,pation .grcwth 
rxeeulted.not only: from a decreased- death -rate but ialso because of iincreased 

fetilitydUe; to changes in family• patteriis,.f such as more frequent marriages 

and,an,earlier age at marriage.,. Such a situation is quite realistic-but
 
'
.the impact most likely was minimal., The more plausible explanation 'of
 

:increased population growth, during the age of industrialization, seems to
 

beca decreasing death rate and'.a lagging birthrate.,.Thissequence seems
 

.more realistic since mortalivy decrease was affected largely through exter­

-nal measures that made'the social environment healthier. Changes in the
 

birth raterest largely with the family and these are conditioned,by culture
 

&Andarersubsequentlyslow to-change. ,
 

Anderson (9) illustrates the pattern of change in mortality and ferti­

lity initiated by the Industrial Revolution. During a period of about 175 

years, roughly'from 1750 to 1925, the death rate in industrializing coun­

triesi of Northern Europe declined from about 40 per i000 population to about 

10 4 ost'instrumental in this decrease were reductions in infant mortality. 

But''otherage-groups of the population also benefited through rising levels
 

in.sanitation and through disease prevention and control. Birth rates, 

however, continued 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 not reach this level until 1925, some 75 years latler.: In Sweden 

this lag of birth rate behind the death rate was 130 years. 

It is during.the transition phase that rapid population growth occurs.
 

The Wider the gap betwe'en death rates and birth rates, the longer ,is the
 

iperibd*of'rapid population growth., Newly industrializing nations face
 

'exylbsivepopulation 'growthbecause of -therapidity with which the transi­

tion'. phase has been initiated.' Borrowed technologies of death control have
 

lowered the ddath rate significantly and with ease. The birth rate ihow­

ever, is proving a difficult component to lower largely due to cultural
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jr;, , rA notable -excetrion .ihas- been tfi i " experiencade in "Japan. The:Jpanese
 

as n -xample 'of,,.the -dramatic chain. of events
i:!expe~iencefl-is general-ly 'useid 

tthat is..possible through;the AndustdriaIization process. Whfle,.a :period of 

WMest for:.the birth rate-t6-reach the low
"more ithdn-100 years elapsed in.the 

death, xate levels iin Japan this sequence occurred~ii :less .than 18 years
 

(-i00) However,the Japanese :experience -isbeing viewed by more and more
 

.-4writera-rs being the exceptional case. Historically, Japajihas :condoned
 

veious :forms of birth-control .and the -cultural norms were- Andippracticed 
of rapid, brth-control:andefot iantagonistic, to iabortion and other methods 

'I therefore 'deabled it to -make _an unprecedehted advance through the transi­

tion phase' from high to low death and, birth rates t(Ii). ,:Such 'has',notbeen 

the case with other Third World nations, even with prodigious inputs of
 

,. '­-imOney.:and effort: in attempts totreduce the ,birth rate. 

- - Figure 3 is.a "generalized picture of the demographic process that, is 

-It illustrates. the rapid decreaseAnthe­, , oCcurring in the Third World. 

d,.'Aeath. rate i, largely through "borrowed"- techniques of sanitation and disease 

took almost the full" .. control,,'eand the continuing high-birth rate. What 

period of industrialization to be -realized. in, a low death rate in the Western 

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

_These same improvements-have even raised the birth rate in:some countries 

A from their-already high levels. Irl MexicotheJbirth rate .rose from !32v er 

1000 population in 1911 to 11.6 in 1964., and in, Ghana from'.33 in the, decade 

of the 1940's to 56 in 1960 (13)., 

. :The wide gap between death rates and birth rates in the -.Third V'rld 

coupled with. the great potential for further increases -because of "the fhigh 

-proportion of the populations being young represents a,-situation of 'eplo-

It is such a prospect that -i's spawning a ,,, sive future population growth. 


.-,mass ,of )fearful and pessimistic literature., regarding -the future of mankind.
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'IGRE,3. A GENERALI PICTURE .F THB DEMOGRAPHIC TRANSITION
 
IN THE ITHIRD WORLD
 

~Population/ 

_ Death Rate 

~Bir~th Rate.-

Y1850 190P -­



The final ataepf the demo,rhiq transition is characterized by a 

low andy stable de th.-rate and.,a low but fluctuating birth rate. Only some 

counties in Northern,..Europe appear to have reached this level and ony 

inferences exist about.its dynamics. "iWrong (i) postulates that the .birth 

rate in this stage of the 'demographic, transition will vary because-'_it will 

be acutely responsive to social .azid economic changes and will ther'efore be
 

the key to future growth in the advanced'industrial nations.
 
".;'..' ",• 

Migration and urbanization
 

The impact and interplay of population size and natural increase can 

provide meaningful insight into the growth of'human populations. ,However, 

by themselves, they do little to provide answers to questions of,'optimum 

populition '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

ation,!and cultural norms. Such is a very difficult undertaking. But
 

qilestions of population pressures, especially within a 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 be foi6nd in the literature. The most 

useful',are those by William Petersen (14) and Everett Lee (15). ?etersen's 
outlin' of migration types is largely descriptive and documents the patterns 
that have occurred in lhistory. The typolo'y by Lee is an attempt"o link 

procesdes to the patterns and will be used in the following discussion.
 

I t. -

The foud.t.on i rests "onfactors that con­df; s!.gratontypo1o. 
ditionc.people t?,move. These he sumarizes as push and pullfactors. Push 

factors are disruptive and promote movement from a certain region outward
 

while pull factors are attractive and promote movement into a certain region.
 

In theory these factors 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 into urban centers. For
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example, an industrial economy may force the marginal farmer to be unable 
to compete successfully in a changing market structure and force him to
 
seek a livelihood in the industrial-urban sector. Such a combination of
 
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.
 
Westerji. xisn 
 World:,n t. '..,
 

:.: .isthispatternof ruralto -urban--migration that-has.-resulted-in 
tb tdi@th of cities- thatT is unprecedented-,in the history of mankind and 
which has resulted'Tpo!ulation 'pressures that have mistikenly been equated 

' 
ithpopulation growth- The barrios. of--Latin- America- and. -"slum" develop­
ments throughout the world are conditioned 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 popilation growth largely 
through an expanding urban populati6n.': Through rural to urban migration 
it isrpossible to have.urban growth, and,consequentlypopulation pressures,
 
without-natural increase until all the population is urban .(17).
 

...
Table2-2-showsthe--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 34 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
 
w~entran+-n uTru~u nc on.in ..urban -areas through .ime, - the .dicussion some 

attempt has been 'made to relate processes to.this pattern Of.:,grwth:ahd
 
concentration. Mentioned were the effects: o4 industrialization, economic 
development, and medical advances on changing the pattern of natural increase
 
and .subsequentlypopulation growth as well as the affects of migration on
 



0PUAT.ION, l809
TABLE 2., ;WORLD :,P0JLATICN-AND-WORLD UREN PU= 0 ,­

,,,.,..::::,.-. -. H Population,.-in:,, P.er,,.nt-., in. Ci, i e,s:: -.. P.. Q t. 
-World .Cities 5,000 35,000 and i00000. 

Popiation' ,', and Larger ' -iArger. aid:aige " 
'~ (ilons)1 I'":"" (millions) 

A00 27. 07 1<**.7* 

1850 7.1719 6.4 2.3
 

1900 - -., -.,16W81.:, .. ..,21a. .i , - : , 3. . - .-.­

•1960 2995 -948.4 31.6 20.1
 

d id 
ourceds:.. 1800;''1850:',-' Kislek:" j ;"E..I' ..................., ,.,,....,r ..,,, • ........./IHilda..... Hej~Z;.. <..........bten
 

,World-;Ur)banization," 1957. ~' .. . . ~"~. 

M~em 'Yearbooli,.' 'i"o: n'itidj -ais piaci 92' 



:the ,;pattn .OUobtahzatio, Thase prqcebses, canbe briefly su7marized 

as:;:t echnologica3 change .and. some riters.,haves atteinbtedto- oihtline theie 

patterns , thin-.. uch,.. ''context i,.; - " 

' : :". Technology and Human Populations. 

':.;,:.:e -,most: profound writings relating technological: developments to 

population processes In historical contextiare ,thoseof- V. G6idon Chilae 

:(18)-,and Edward Deevey, :Jr. (19). Although their theses differ-in.oint 

of view, Childe' s being aimed at the development :of .civilization' and Deevey' s 

being an analysis of the growth of human populations, they are in agreement 

abPut;,three, "revolutions"- having occurred in man's history. 

, The three ,.'revolutions" ,outlined 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 subsistence 'and 'social 

patterns that produced the "birth of.civilization" and-to explain the-, 

changing and progressive character of the growth of cities.
 

.< According to Childe-and- further developed by others (20), the Neolithic 

Trevolution marked the.beginnings-of: sedentary, agriculture, and- saw .tfie,-develop­

,ment of -,the first.apermanent-settlements. Technological achievemnts-were the
 

.domestication[of;plants and-lnimals and development of sharpened atoneitools,
 

,pottery,and weaving. It ushered in the potential'for supporting a'growing
 

population.
 

Childe uses archeological evidence 'o support his 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 

shows evidence of support not only through hunting and gathering but also
 

bhrough the growth and cultivaton of crops, wateredby a spring,,.pnd the 
d : s'e .i j o a. a 

domestication of saepadgas(2). a.. ,. 



6c t~beI~eliJ~Cagel tccordi g4o itanFat(4t 	 the±.b ge~i-or 

t.ej emrgence of-citie sbecause itade:,pssibletperian6nt ,se:ttIient,by 

providing the means for a stable food supDl,+.t They-lfoint'6ut'. hmeMet 

that .the Nolithic villages were not themselves cities but rather collec­

tions of farmers. The.cruciallement for the' emdigence of cities, in 

additionto thei develppfentof Neblithic:skillSa, was'.social.Ior-nization 
Mat .ould -efte'ctively:distribute'this'so .ivdividualssurplus thatosome 

would *xot,bUve toiengageint food!Producti6n, but. would:'be frh4 t6Olper:form 

grul farnisnoa " '
otetasksrand;to live aparV.froma' the (22) " V." 

: :
a a
The notion'-,ofianigricultuiralsurplushasbeeniwidelY ateepted,


Jane Jacobs (23) specifically takes
precondition to the urban revolution. 


iiteresting: and th~ughtful
issue-.with'tbis f popUlar 'notion and,pr6oides an 

:,thesis that Lthe 'grcth,Of: :cities precluded. ssirpluslproduetton .andh;°enabIed 

this surplus,!to .be,!prdduced '-.Botharguments.are:logica" and,'the 
truthls
 

probably,lies somewhef,-in nbetween.'. 

Childe himself does not emphasize a surplus agricultural production
 

Aqinitiatlfg the .-Urban revolution. --.Rather ' he.emphasizes :social: organi­

.zation ,.and,invention.-as beinglthe,keyr:variables in, initiating the develop­

as ten.'criteria; that:-characterizid cities
iment jof,,cities .	 Ohilde ,(24)-list 


Adring the ..	 .,i..,These ddfine:the city 7nd"show -its'dependence
Urban revolutio 


.,.,The :ten-cr1i-eria
V .,a,complex?,an highly differentiatddi social structure 

are as follows: v 

1. 	 %Specialization and social division of labor,
 

Lager and enserpotttons,
 

3. 	 •Production of _art by spdcia{i ts,
 
writing and numntaton,
 

f' 
. eiel'opient of s'ci'ences such as arit metic, 

geometry, andl!'_ 

astronomy, 	 " ' '":" 

:'6~.,-' ent f tzibute land the"c6lection 6f taxe, '. 

7. 	Social organization based on.residehce 1rather than'
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-.9~ Growthf "of-.trade with and' - .'. . 

1110i A..!class-structureR sorciety. basde' largely, bfi sgedialized actliities. 

'Childe documents Sumerian: cities!with',the-birth of civil'zttibn and 
the beginnings of the Urban revolution. Th":dtime i',pl:aced it 3000-B'C. 
These cities were over 100 acres in area and had populations of several
 
thdusand, compared to, vill~e's with areas of about'lO 'acres !and populations 
of. about: 100 during :the Neolithic: age. ". r­r 

t-hird revolution'in the',process of ci4vilizatI:0n Was the Industrial 

,revolutin.. Itbegan in the second half-of the i8th cehtury-. Its main
 
aspect: was: the. development 
 of the, factory. system. ' The consequences were 

van .unprecedented growth :of cities', especially where' the factories were 
located, and the beginnings of truly%urban civilizatioh. 
 -

-- ::.; While. Childe only, inferred bplation dynamics' in his historical 
Analysis of the birth ,and growth, of.civilizatibn, Deevey daal- specifi­
cally with; the, growth of. human populations. He vieWs-.the course of his­
tory following a-similar -pattern of three technologicl 'revolutions;' <"How­
ever, the three revolutions as visualized' by-Deevey 
are somewhat diff'erent
 
than those outlined by Childe. 
The rationale for this difference is diffi­
cult- to:,comprehend .Ptsince Deevey relied, on' information that hAd '*-+"a- a 

with .TChilde,. 

'The asr three revolutions outlined. by Deevey are 'the' tolmaking -br 

'cultural revolution-with, its--beginnings" about one' million' years ago; -the 
.agricultural revolution with ita,-beginnings' about 10,'000 ,years,:ago; 'and 
the sciehtific-industrial !revolutioh that began about :300' years ago:. Both 
Deevey and&-Childe'"are. in agreement about thel. date ,of,the most 'recent''revo­
lutioh.. On' the surface , they appear to 'Idely'disagree' oh! the, natur'"and 
beginnings of the other revolutions. But, closer ihspebtion re~ealsthat 
their differen.es are.'not that great. What Childe views as the Neolithic
 

http:differen.es
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and Urban r.volutions, Deevey combines 'into: the'agricultural revolution.
 

This difference is largely conditioned by rthe, answers :that: are sought. To
 

;.h!lde, having an Urban.revolutionr was important in-his: analysis ,since it
 
marked the "flowering" of civilization. To Deevey, the important element
 

;-, agriculture and,.id,not merit discussion Vithin the
was-,a Tevolution.in, 


S,.contextI of,thegrowth of cities.•-' , - '. ._., ':..-,-


The major,.differenee-in the: two :theses -lies inconsideration:' of,;the 

toolmaking or cultural revolution that, Deevey emphasizes ,an& .Childe, ignores. 

Again, the point of view conditions their arguments and delineation of 

, :thfsberevolution .in' the history .of,.mankind".. The toolmaking, 'or.cultural 
.,revolution did not (concern: Chi.,de since it marked a.'lack 'of .civilization 

and ;he.-was interested .inprogression from 'this ,state. .Such may' be the. 
more,proper ,reasoning.,.-eevey seems to view the slow development-.of ,man­

kind from the Paleolithic.as a revolution in itself.'' 2 . , : 

. Figure.'4. is a,-logarithmic..population. curve' revealing three 'population,

.smrges as .reflected .by :the. three revolutionsi as, outlined .by Deevey,.,! These 
,.curves arejthe result of estimates: of population; densities, based oh"arche9­

, logicalI findings, that',were necessary, and' capable" 'f. supporting humans, 

,.within -the,-economic systems existing during these periods.. 

Whether one .accepts,the'thesis.of,Childa'or.Deevey as to,:the sequence
 
or character of the three revolutions, one can readily see an.obvious. rela­
tionship of population growth to technological breakthroughs. Probably a 
bjtter,way-to view thisr relationship..is,in,terms'of .stability' in' human 

-,nuMbers as.being the,historically normal,,condition with,.spurts in growth 
,ocurring with ,technological. achievements. -:Deevey's graph (Figure.4) 'shows 
,his relationship quite vividly. Through; the courseof man's historyI 

;,#ability or,near,, stability has been the: common 'conditioi withr spurtD.', 

*occurring, with. the,4incepton of a: new ,technological -age .onlyi to stabilize 

;,again at a new level,. 

http:thesis.of
http:development-.of


FIGURE 4. THREE SURGES IN POPUIATIN REFLECTING THE AFFECT OF THE THREE TECHNOLOGICAL 
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These bu its in population growth did not occur !in a short time.
 
Deevey's i e clearly shows that these cycles of growth took consi­
derable 'time. Although Deevey shows population stabilizing during the
 
age of the industrial-scientific revolution, such a presentation se~sl
 
to be a bit p emature, especially when looking at a graph (such as Figre
 
1) which is largely a presentation of the current situation with itscon­
,#tionof rapid population growth. Even though the iIndustrial revolution 
'occurredabout 300 years ago, it is still occurring' especially in the, 
Third Wopld, and only inferences can be made aboutithe time when stability 

wifl be reached. 

Before-leaving this discussion on the interplay of populationid'
 
technology'ix' history, we should take a look 
at Malthusian theory ,inthis
 
context. MaIthus was pessimistic about the ,future of mankind. 
This'i 'essi­
iism was based largely on the thesis of population growth outstripping its 
subsistence base. 

Wz$ting !in1798, and elaborating his ideas in many subsequen ii .i­
S:sions, Maljhs (25) postulated the"ollowing: 

First, That food is necessary to the existence of man.
 
Second, That the passion between the sexes in necessaryi


and will remain nearly in its pre'sent state
 

These postulates have been fairly well accepted with little questioning 

,However, the followir.g extensio of these postulates came under hea 'y
 
attack and'cntinuets to suffer much criticism into the present:
 

Asuming then, my postulata as granted, I say, that the 
power of population is indefinitely greater than the power
in the arth 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 Dower as comnared with th naannnA
 

By.that law of our nature which makes food necessary to 
the life of man, the effects of these two unequaipowers must 
be kept equal. 



21 

. Thi's "implii 's'arstrdngand-"constantly dperating -check"on 
£p9pulation from the difficul y of,subsistence . . ' The raceof plahtsi, and the race of animals shrink under this great "..
,restrictive law. :And the race ,'ofman' cannot, by any -efforts
 
of reason, escape,from it. Among plants and animals its

teffects are waste of seed, Sickness, and premature death.'

'. ong mankind, misery and vice. 
The former" misery, is an­
absolutely necessary consequence of it. Vice is highly.
a 

probable consequence . . .
 I see no way by which man can 
escape from the weight of this law which pervades all ani­
mated nature, .. 

"Almost any general population text takes, issue with the MalthusianJ 
thesis and provides an 'overview of the .criticisms 'aimed at these theoreti­
bal'formulations. 'Generally, these criticisms are 'aimed at the empirical 
invalidity-of the 'framework (26; 27).
 

.' This empirical invalidity has been shown to be largely a rproduct of 
:the times 'that Mllthus was writing about. Malthus'was writing 'at the 
;crossroads 'ofthe'third revolution, the industrial-scientific revolution.
 
•'Great techriological advances and the opening of new frontiers, such as-.,
 
the colonialization of the Americas, released man from the tightening grip
 
of subsistence and therefore weakened the dire prognostications of Mal­

thus 1 , '(27 ' 

- •A So 
'

,:cietalPerspective 


.­',Many difficulties 'are inherent in analyses onithe grandiose "scald:.'
 
'of''Childe and Deevey. They chronicled events that shaped Western society
 
and population dynamics that occurred within its changing character and
 
extrapolated .these,into a picture encompassing the world. 
But moreover,
 
they 'sugges; that' a uniform pattern 0f.change occurred through history. 
These typologies do little to explain the diversity of human types and 
social"syiftems that can be "found'i4n the world today. Some parts of Europe 
a '"have witnessed' the technological revolutions as were "outlined by Childe 

dnd-Deevey within 'the chronology they describe. But it is 'naile,;to say 
that suchhas been the course of the world. '. . 



22 

Childe 'seems closer to realityfor he deals with "cradles" of change 

that hid' 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 6 :technology and 

human population, or the,progriss of civilization,,>in .a societal cont ,.xt. 

'coiety is a broad unit that 'isdifficult ,to,.accurately,define. -Parsons' 

08j p., 9) defines society as 'Atype ..offs.ocial system, in any universeof 

social systems, which attains the highest level of self-sufficiency as ,a 

system in relation to its environment." Lenski (297, p. 9) defines society 

in,more. diffuse.terms,as ,-'!a !territorially,distinct organization and that 

it is made up of animals of.a distinct species.". Whatever definition one 

.adheres to, ,society-has',the.readily identifiable properties -of self-suffi­

ciency, commonly united :populations, a distinct :environment-,:.and,physical
 

bounds or boundaries.'.
 

Although the above definitions provide some insight into s6ciety'as
 

an entity they are not operational, especially toward an understanding of
 
,
the interplay of technology and: population. 'The ,,"ecological complex" vari­

ables,of-population~iorganization, environment,and ,technologyas outlined 

,by.Duncan -(30)' provide ,this operational :link. -As originally,formulated and.­

generally.., accepted,, the ecological- complex variables centered 'onthq analy­

sis of,'social organization.,.:'.In this context, _social- organization is viewed 

as.the, dependent variable influenced by,,the other three variables (31). 
t' ': . . ' • ' - , •_ . 

,Y', Such a distinction of variables appears quite-valid for analyses of
-C 

,small-scale social systems, such as those groupings of'socialunits'-within
 

a-: societal framework. However, in the analysis of society, all the,,,*ecologi­

cal complex varie.bles should be viewed as -independent variables for itis 

the interplay of all these variables that determines, to a large degree, .the 

character of a societal system. 



The... ev1~oof.I A'n. societyk "cn'-e.wn~ley ezlle'.Ptig t -ite r-. 

•1: :,of,the,-,ecologia &Cmilex vairbla e 'h ression of th'se vdarf-. 

is the societal unit. However, in studies of complex, modern systems, >' 

culture becomes an additional variable to the ecological complex variables. 
if

.It, however, tends ,o operqte as a constraint to societal Change.,An ..... 
exaple would be birth control practices,. Birth control s often cited 
exam +'" Birth n io
. e", 

.as a prerequisite to modernization or ecoomic development (32) that is 

difficult to realize largely through cultural norms defining many children 
as being necessary to personal status within the societyor as being an 
economic necessity (33).
 

Therefore, society can be defined as the product of the interplay of
 

population, organization, environment, and technology within the matrix 
of culture that operate within a territorially distinct or boundary defined 
n %tt L atains+sf- uf ic enc ,. .-. , ., ; ,. :: ".'. +,'. ... +., + 

.,Beforeprcceedingany. further,iin;the +discussion.it ,-is necessar, i.oj­

.definethese variables-for ,their dynamics.,can ,only..,.be -understopd.ywen one 
+underatands.the -framework 1of .analysis. 

.Population 

Within demogr 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 wll be dealt with. 

+ ,. ., ,". ] . 4] . ' ' . . ' . -.-. 

This isnot to deny that the 
" ,: ' 4! . . -4 4.... ; .. " 

other factors are of less importance but rather because, within the limits
 
of the,discussion, itwould be extremelv difficult to auantifv these other 
components. 

gaihiia on
 
,'Acording to Brooksaiad Associat~s (3f g233a)
organizstion i1'fhe 

soril paterning thas+.t setpace in .he phught yi p ifyi'iranatuas ete 
for limited resources to sustain life." Although they specify organi.abion , 



as being -"social patrnig" it~wou~ be more menqngf'l ,o .include, economic 

patterning as,well. Such a distinction Is.especially valid in the analysis 

of, "modern" societal units becauseieconomrc atruotures,,to a large degree, 

define social structures..
 

Environment
 
The environment, as defined by Hawley (35, p.' a enerccon­

cept-under which are subsumed all external forces atd factors to which an 

organism is actually or potentially responsive'" Although accurate, -this 

definition i8 quite vague for it includes everything that impinges on the 
'
 individual. For the purposes of this paper, environxent can be viewed a 


the complex of climate, natural resources, biota, topography, and geology.
 

Environment largely conditions the wav of life and livelihood that a Popu­

lation can sustain.
 

iechnology'
 

Numerous definitions of technology'cai be found, in '.th e ;literatui e .. 

However, most are vague and tend to reflect the character of the times or 

the' itution that,is .beingwrittein-iboutJ2 One":of,'ise,is 'Anderson's (9) 

definition which reflects the: nature of technology in-'the sense :of -scien­

tific-industrial society. To him technology involves planning' the use-of 

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 (34' . 234i). 

Neither of the above definitions iswrong. However, they are deficient 

in that they define technology only,in the corntext of the system being 

evaluated. Technology took various forms throughout the course of man's 

history. In the Neolithic age technology meant the donestication Of plants 

and animals while in the Industrial-scientific age it means machines and 

fossil fuels. Restricting the definition ,toa.specific.era.in the history 

of mankind-does not permit an analysis of technology and its affects. through
esthog loyan tsa 




One. of the .b6S 'dfiOOt'.Vfused AhL 
in subseqlenti tahaislysis prisprovided byfGalbrth (36) 
ad, scientific: aidf, other orgntiized knowiledgel .itstemtic .ti 

to prddctidal tak'. rAWiiboitafE 'hara'ctekistid 'of.'tecio1,0 ithh hs 
definitibri; is the'applicati-n• thnsorgan zed-knowledge- o performance .. of thisbniz d1kw1 d"et ~~fMxc 

within ' systei of diuision of,labor;., 

Eiliil' (3L_)' takes the meaning" of'-'echnol6gy one step further. .CHe'on­
ceivedoftecnol6gy- as being of :two 6 a 'means'ofserving9Smn,forms" i) 

and"42').'as 4h 6nd'IhItself, Inithe former sense, techhology'is seen as' 
increaiig leisure'id'comfort an~allowingfor 'contemplation and esth6tiCs. 
In the latter sense, technology is order, predictability and control, with" 

all else secondary, operating within a matrix of efficiency and yield maxi­

mization. 

2!LJtiire 

-. 

As .wao: mentioned,-earlier, culture can be viewed,,as the product of popu-, 

lation, organization, environment, and technology in the evolution of-society 

Subsequent study of society involves using culture as a variable that condi­

tions and sometimes constrains the dynamics of societal change. The gener­

ally-.accepted textbook defInition of,culture.refers to the "totality of.what 

is.learne.d by individuals as members of .society." It is-the,"complex whole­
which includes knowledge, beliefj art, morals, law,,custom, ,and any other 
, 

capabilities acquired by man as a member of society." (38). The conditions
 
are a.system of.patterns of behavior which are,.transmitted by symbols nd
 

the constraints, are,.the traditional ideas,,and. attached&values.' .­

t',, ture is a difficult, variale to, quantifyO. Itdoes e4st:ad.4 s 

epermu.h " influence.,_ However, it does change Xarge .lythrPugh,,94"ges,,­
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.,. ,!iinterplayof.;Technology- and..Population Within Society '.. , -

Although_ the primary concern of this paper is the relationship and.l 
theoinfluence of technology, and its changing character on human.popu-.,
 
lations,, such understanding can only be realized through examination
an 
of all thepreviously outlined variables. In this-sense, a case could ,,.,,:,, 

be made on centering on all the variables in a discussion of societal
 
dynamics and societal change. However, as will become evident, subse­
quently.,: -technology appears .tobe the key "independent" variable initi­
ating,changes in society. and population appears to be;,the. key 'dependent'-.. 
variable in that the greatest,influence and change has -occurredwithitthis:jf
 

component when viewing, societal.-dynamics through ,the.course .f' man's his­

tory
 

The key to an analysis of societal dynamics is understanding the-, 
iature of societies themselves. Mentioned were some.definitions of society 
chich were amended for the purposes of.this paper. However, these deftini­

.~in~do ~tte t ekplair' the iiatuie or~thazac rf soieties in'hito­
'"cdl'perspective,
 

t was previously suggestd that :6ciety is.not a itatic en1,.ty. it,: 

is. ver-changing. At..time& these .hanges 'are quite dramatic, esp ci6lly..
 
ini!'te .case of civil ,trife 
or revo1ution, ' it'the normal"cohti on"i-s one",
 

of adual, oftentimes' hardly nbticeable, ch'ange.'
 

v6i:d exists-in,6oci6logical: literature in termd'of a valid 'xplana '" ,
 

tion of societal change'.1 The domin&at paradigm being used'.to docu"ment".-. " -

societal change is social evolutionary theory (41), which emphasizes pro­

gressive; and linear development of 'societies from the "primitive" c6ndition 
to the climax situation that is construed to be Western society .'Again, 'Ai 
was the case with the demographic transition model, ' the Western experien'c e"- ' 

is being used as the framework to pattern societal change. 
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J 7 '<',-Altho°gh;Asocial evolutionary theory, has failed: tos.providernany-mean­

ingful,;answers to an understanding of.societal Idynamics.(+; 42),-it is a 
Ivaluable .typological, construct that characierizes: stages o,, societal- :-,
 
development. The typ6logies 
of 'societal deyelopment ;will be used in :thls 
paper' to document differences among, societies. -However, .i feel that the 
:key, to -understandingf societal differences lies in' ecological systems tIeor 

rather. :.han in evolutionary theory. 

*n:,: ,The ecological :system,-or as more, popularly, called,.the ecosystem,­
.refers ito a community and tits habitat .(39,-;p4 2)., :Therfunctional.dynamics 
of the ecological system centers on matter, energy, and the interaction of 
0population .uitsin the quest "for,matter-energy. .'In. biological systems, 

hthis iateractive process :begins -on 'a matter-energy, base with microbial-life 
forms and. proceeds, 'through -time, _in a succession of plant and animal -

development toward a dynamic equilibrium of life formseto one another 'and
 
to the environmental limits and constraints. 
Odum (40, pp. 82-86) charac­
:.teries this pattern of progressive change toward a ,state of equilibrium 
biy, the.ratio.:of production to respiration.. -Equilibviumlis approached.when 
-the production, respiration ratio. approaches rzero. 

:Society can be likened.-to an ecosystem. -Differences in societies-can 
be~equated to differences in'the ::ecological system moving -froma.-sttee of 
relative disequilibrium".to ,a state .of equilibrium. Cottrell :(43), 
approaches: the ecological model,.of, societal dynamics ,in. an :analysis,.of,,. 
.societal::development -from,-the ..point of ,view of energy consumption and, 
utilization.'':He-divides societies into.,polar types: low-energy societies 
andShigh-,epergy-,: societies .,,oWithin.;.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 lo.r 
.e.vls.of technology ;.,high-e.nergy society,:with high-evels oftechnology. 

: 0ther,.typplogies., of,. societies: can:,also rbe ,viewed.-withinqthe framewgrk 

ofv,,he ,.e.cological, systems nmodel-. . The changing.harajcte, Q6th. ecologi.al 
system: r.ipresentas a . contifmuun, of.)eyents., and s.tructqraltian. s t ,ougi-,timne.. 

http:ecologi.al
http:disequilibrium".to
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T .'et 'a meaningful xnadure of 'change, ': this, dontinuumdan' be chabracterized 
9i at a lparticular poiit' in time .and "would"produce, &,picture expressing .its 
'composition at that time. Figure 5 is an attempt'to'represent the character 

:'of 'societies through.the polar -types of "primitive""-agricultural society 

and "modern"-industrial society. These polar types are used in order to 
.re'late the changing character of societies and the changing relative donii­

nance of the system components of population, organization- .enviionment' 

!and technology. In the' historical sequence outlined by Childe (18) and
 

Deevey,,(9),-these -types would' conform to societies in the .-Neolithic and
 

6h lather part of' the Industria1.4sdient..fic.:stages"6f man's development.
 

: :erits:elaboration6Figure onitwo ".,points:"' 1) the' changing 'character 
;t6f 'thed-'societal systemin terms .'of culture area; and 2) the 'changing char­

*acte-'of the 'societal :systemn,inr respect to the:relative dominance, of,, coi­

-pondhts within the':system'.: .. ......... 

The, culture :area of' societal, system can be viewed as that area where 
.­ibbitence 'and'inteir'ctiVe activities 'of the indigenous population occur. 

Duncan ( 1, p. 57) suggests'etha °ecological expansion Of the "ulture area 

is the key to societal transition from one type to another within the 

rangeof, societies along -the-continuum from primitive to-modern. Childe 

(23)-.'.cites evidence 7from-the archeological, recordl that',during the Neolithic 
age the.omm'unities were eitr6mely small, about 'ten-acres in size, 'and.:the 

subsequent'culture area-beiig' rather cnstricted.i At the other extreme. 
modekh industrial. society, .the i-, area has. been, significantly enlarged.ulture 

j'6rr'example, :in' the United States,K"the1rag' :of. fcbmonic activity not only 

encompasses all 'parts 'of 'the :country itself,"but ekends."to all 1c~rnerb of 

"- - ! ' ' ' .. . ."S d . ... .. ' ' " ' , C"l" 

il,.:Ecological expansion of theculture"area has, not occurred uniformly 

across and within societal systems. According to. Goldschmidt. (Q5), the 

'"tiiggeringmechanism for ecological .expanion and' societal change and 
f"6ivelopment 'has been technological change.'- Each advance in technology ,Is 

-ee as ,an:"expansion of the',possibilities for further advance ,Infsocietal 
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IGdRE. 5. THE rHELATIVE DOMINANCE' OF SYSTEM CCMPONENTI 
-POPULATION (P) ;,ORGANIZATION: (0) ENVIRONMENT (E);i.
Ab TECHNOLOGY. (T) WITHIIN -"PRIMITIVE" -. AGRIC.ULTURAL 

SOCIETY'A W'WITHIN "MODERN" -IMUSTRIAL S.OCIET 

"PRIMITIVE" - AGRICULTUA S6OCE 

.""MODERN" INDUSTIAL SbIET 



development,.:; .Goldsebmidt. sees technology..as initiating,4ramatic changes 

in the social system 'because- of its; affects on group structure, values, 

status systems, role differentiation, and ideology,,by.,altering the size 

.and life conditions of a population. 

It therefore appears that the primary change in societal systems that.'
 

has occurred in the history of mankind is their ecological expansion largely 

through a changing technology: This is a most important point for it shows 

that gains in societal development have been largely in terms of boundary 

expansion and not, as ,quite commonly and somewhat unquestionably accepted, 

through gains as the result of 'technological revolution (19) or cultural 

evolution (46). This is not to say that technological change or cultural 

acceptance of such change were not .important. !Inreality, they were instru­

mental to societal change and development. The point that is being made, 

however, is that technological change initiated a process of ecological 

expansion in culture area. Although there are always some gains in effi­

ciency through applying scientific principles .topracticaltasks, 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,.. 10), reknowned for his studies on technologyand social
 

change, provides: some insight into the effects of technological change on 

societal development. He writes:-' 

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 producers in other eco­
nomic institutions 
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i~ t oUgh 0gburn stre %4'.tchdord' .,a11 e t IT~,.h 'u l ne?1 h ng 


cilah W odcurring ti6tikcan ,e nioii' 6fothe cuature .'area; Pr 
wanderiihg .hunters'--thiiprogressian .is.to,-lager 'onilimges and subsequently
Sto 6 omi ,so iet eachbna' ab rea activiy'-argerin plytji-. 

cal. space., - ;":--:' ..,*' . . . . ­

gardingi systemcomponents, .thef'id h'av' .lho'.chaiged,'.intrimsf
 
relatie -dominancedwithz" L oat ..... ......
si .. : "c........
~ -Fg~e scien atstem' tom uithe r1dtiive ondiin 

of sstdm €omponents: Within 'polar type's 'f ;dciietal sy stems -'."'P!imiive"­
agricultural. society'was dominated by enviro'nmental constraints.' 1 It :was' 
characterizeid :by-a somehat' mUtualistidreiationship f-man-in'-nature (1+8). 
Such a relationship was a necessity for survivallargely lcause of a ><. 

limited technology making man unable to successfully exploit the environ­
ment*'. 'Subsistence activity depended on healf inputs 'of hunan effort and
 
theefore,large 'group size, relative to,.culture area, was a7'key to group 
survival. In order.to coozrinate the activi'ies of the group itwas'nec­

essary to have-a well-defined organizational network. Mn sumary, "pri­
tive"-gricultural: "societyws"'dominated by the "environment; had a-p6rly
 
developed :technology;" had a large .populationsize relAtivd tA the sdiiZ"d
 
the ,duture area; and"had'a limited-organization..... - *' 

1 j, At,'the":o-her end o'f the' continuUii, 'mdern"-in ustril "socieiy is 
icharacterized by' cbnslderabli 'ecological' expansion o the cdlture e ''area 

ancd, s ',result', a .66kiritatibr bf'the relative doinance Of- system com­
ponents. As emphasized by many writers, technology was the prime forc-'e"-l 

initiating these changes (44; !5; 48). Therefore, technology is shown to 
hveJhadithe grdatest,'increeas'e in r'elative°: dominanci"through time, in the 
societalf-system - , Buftfecbinolgical chan ges 'b° temsalves are.- limited ' 

-v.lie less~liheie-are :ondomitant-changes that occur' in soial" ..g.fz'WZ 

, Toeies(Q9'd)utline:'thd')'changiiig ,)d oidnizati6n61', haidcter of soc, 
;et~ies ,i'fdo the °rirntive,.to' the -mHdbn condiion, -',Ee se"s .thls.chanbe as 
Smovement from an.artisti-re~i.gio-s o a ei Fienttin-

http:rirntive,.to
http:order.to


,Aeclassifies the primitive, condition, as, being dominated by the family 

anda rural life-style with an economic organization centering on agri-1 .,i 

culture and limited cottage industry.. The -modern condition is seen as,,,. 

.being dominated by legislation and convention in a city-lWfe style with '­

an economic organization that centers on commerce and industry., - '.

-8ome-measure of process, changesp-gin ,moving.from,-the .primi-tiVe t0 the 

modern condition, is, provided .by. vy . (50., He putlines movement ..froi f-r 
tT'aditlonal to rational SocietY ,as-rhange - ,rom non.speqialized !to'highly,.i 

,specialized economic organization; !as.change .from high 1evels.,Qf. .self­

suffici.ency to high interdependence: and ;low levels of %self-suffiLency;i-, . 

sand as,change ,from limited tradeand-use of ,markets to extensive trade 

and a well-developed market .system. . 

- Numerous -other,typologies o societal, change- and development empha-,I
 

size,,vast organization changes occurring conoramitantlywith -technological
 

change., , Therefore , both the technological. and the. organizational .compo-:,
 

.nents: are outlined in the diagram of '"modern'-industrial society as ,in- , 

creasing in relatiye. dominance within, the :system simultaneously; Also,- , 

be,cause of ,their.powerful -effect in .nitia'ing .and ,promoting ,.change, ,they, 

are seen as the dominant components wLthin, ..modern-industrial. :soctetuy.).,j 

Ahile the technology1and -organizatlon;components have -increased,. in
 

relative ,domiance,within ."modern',-industrial jsociety,,: -the. other .,components
 

,#ap oplation and envronment havq,-to-be visualized as decreasing ,in.,­

relative ,dominance..- , ,,. .... ... 

lthis 

balance which has been overshadowed in jecological, literature ,by.the. com-,, 
,petition.based frameworks that so easily explain dynamics vwithin narrowly­

defined systems and fail to provide meaningful answers to dynamics within. 

The, tonale for argument lies, with -the ,concept of .ecological, 

complex systems. Although it is a relatively obscure concept within ecology, 

,the _concept of ecological balance is an extremely logical one , ,especially 

in the light of the laws of conservation of, energy -and entropy (51-). -:Oosting 

(52) .provides the following example of the concept of- ecological balance :1 
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f atral 'c6mmunitie- are madeeup of groups of species
 

iadapted'-to liviLrg together within 'a particular complex of
 
environmental factors. The requirements of the organisms
 

ein balance with, and an expression of, the potential 
productivity of the environment. if the ecosystem is dis.
 
rupted by the elimination of a species, for any reason,
 

!.'others of the community may increase in size or numbers
 
to take its place, or this may provide the opportunity
 
for an incidental species to-become a part of the commu-


Fnity .... Then adjustments must be made within the
 
community, and a new balance among its members must be
 
established. Such a species might even become a domi­

, nantl, 'and then the -adjustments would result in an-en­
t:::ilrely new community
 

,~ .,The ,societal. system is an ecological, system on a grand scale., When 

the societai system: expands in area, broadens' its physical boundaries, 

there'is room for expansion of all the system components. Such.expansion 

.rests.,on technological advances which-.increases the environmental compo­

niit through the opening of new frontiers:,, and triggers organizational 

changes and provides opportunity for settlement and subsequent population 

grot.h. ",jowever, in,a.constricted system, one that has its boundaries 

well-4efined and further expansion is not possible',' such as is the case
 

.with,-highly industrialized societies, any, increase in dominance .in, one 

(,cqmponent must ;result in decreased dominance in another.- This is ,the , 

*.reason -for showing the substantial decrease. in relative dominance of the 

:,.pvironment components and. a slight, decrease in. rjlative. dominance of: ,ltie 

popwlation component. ... . . ­

. he dynamicsp involved in the above, outlined interactive societal 

,system, sa.,e been lucidly outlined,,by Cowgl n(.53). doJusticeIn order 
.to-Lthe,,formatton, its tenets..will :be ,quoted -verbatim. , They..are -as, .. 

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

'*Unlessinhilfted2, by environmen-tal.d:tactorzs ,- ny.'population will 
*. tend to increase at a geometric rate ,approaching maximum "caacity. 

3 .,geometric rate oft.increase ,.any popu ation will quickly. fill 
up any finite environment, taxing its space and resources. 



4. 	 A :-apopulalion begins to,press upon the limits o ,its environ­
ment.,, inhibiting.-factorswill come into play to slow.down,the 
growth. 

5. 	 If th liimits of the environment cannot be expanded or the resources 
"usedmore efficiently, population will cease to grow. 

6. 	 At any given time, most species have long since passed their maxi­
mum rate of growth and have achieved a condition of equilibrium
 
characterized by a relatively stationary population.
 

7. 	 Like 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
throughs which have made it possible for him to utilize the .-­
resources of an enlarged environment and to make mcre efficient
 
use of the resources of any specific area.
 

'10. Any such technological advance increases the potential cariying
 
, 	 capacity of the environment and, given the persistent tendency 

of population to increase, tends to increase the size of the 
population. " 
When such an advance occurs, it tendsto 'be follwed by a cj0le 

The above outlined byclical-sequence can 'lb used t o expliir the, di­

naji's of the three technological revolut'ions as pictured by Deevey (19) 

'i one accepts his framewOrk of Asaanalysis.was mentioned earlier,'Deevey
ises the archeologica "record't6 place the three technological revolut'ions 

in a chronological sequence and then proceeds to extrapolate a picture of 

population growth. There is much agreement in the literature as to the 

.hi t'6ical occurrence' of -reat technological breakthroughs, so this aspect 
'of vey's argument cnnot be questioned (cf.' 18; 20; - 47). I do, however,
 

ques'tio the validity of Deevey's three 'tcdnc0mtant surges iip'Opulation
 

growth. .'
 

rC, Deevey obtains a-measure of population .densities.as they have been 

A u ientfd by 6thers'in the 'course of man'ssettlement patterns through 

-imze; He then us'es thes6 densities to obtain a pictsre of'population size 

for 	large land masses which had settlements within their confines. In the
 



35 

!LewiPalelithc.:.utur4 stage heidouments. Africa asrbeing, the poput­
latd aeps.i~te~P~eoithc 4.~was 'Africa. and- -Eurasia;-,,azd) about .6;ooo 

i yearso ago it;included: tbe whole)world-. Deevey,. then proceeds- to, calculate 

ana.ssumed density. per .square. kilometer!' for.; the populated., areas,.,that 1is 

the- continentaliland masses that. had. ettlements, and obtains a.measure! 
.. ,: he .total population during the different. cultural stages in ran'apro­

gressiye development, through,time... , - , 

, ,,, is is extremely fallacious.,.-. ?e. altogether,ignores.:the,concept: of 
:.\cultural' area. During the -course, of,.man! s -history-.the world, did not include 

.Ihe.,continental- lnd mass .where. he has his-settlements but-rather,itwas 
the: subsistence area, ,the area-where he conducted his; survival -and economic 

functions. In this context, if it is assumed that man had his origins in 

Africa, his "world" was not all of Africa but rather the restricted area 

ofh. activities. ., 

.As-!a result, Deevey's "assumeddensities" 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.".atteinpts to document the 

human condition, in terms of'population through the span of'his assumed 
existence on earth Deevey has nothing but conjecture or "educated guesses" 

as:.to.the situation of man through.99 percent,of his assumed existence. 
It 'isems rather convenient' for the first "real""burst in population growth 

to have occurred some 10,000 years ago, the earliest documentation, of vil­

lage-life, and the first real measure of the earliest condition of man.
 

It is therefore, felt that' Deeveyt s: study is an inteliectual exercise, 

a game 'of numbers. He uses the c6nceptuali'zti6n of.three dia.satic tech­

nological revolutions and manipulates his, data, to, show., three.-!concomitant 

bursts in population. It.is all too convenient and extremely'misleading. 

,.As ,was mentioned earlier, these technologicali.revolutions,,did not 

occur simultaneously throughout but rather'within distinct'systems across 
the span of recorded history. Althoughi the Industrial Revolution had its 

roots in the second half of the 18th century, it is occurring to this day 
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,he-in Third, Woilds nati6hs .' ITherefore' th'e'only-,mh.inhgu1 assssment.. of
 
t-echnological, .effects or0ni- cane-be. imide"ioly,'within 1aW
humLw'bpulatios 

ihodietal context . " Alth6ugh not'documented, It woid-u robablyigbe. discovered 

'that: ecological exparision:of the' cultuiearea .Wouldha ben hehmajor 

impetus.to further population expansion.. Also .'within .hIs contert.: of:' 

'societal change, the: picturenthat wiild evolve 'would' bef'one 6± contiiUois 

growth of population, approximating the"pattern as "diagramed"in Figure 1, 

rather than a picture of three dramatic surges. This picture of continuous
 

'groi;th -in' th6 -'world's population' wuld be': a'.' mosaic' of the population dynam­

ics within the many* societal' systemsinthe;:world and ' tleir ",cycles'- of, tech­

nological development, ecological expansioniiand population.growth and sub­
';.sequent stabilizationtat. Various stagesalOng:,a ' continum of economic: 

Idevelopment.: 

The dynamics in "modern"=industrial society, wherefituhe' ecological 

expansion is no longer possible except through conquest, has been outlined: 

CbyCowgiaI'5(3)' and is:paraphrased. as' follows by, Satin (5,p. 191): 

1. i~6r to industrialization, popul'ation is stabilized at a level 
S:., commensurat e with the' carrying capacity of- the'. environment atId ' 

is.cheracterized by high birth and death rates. 

.2.. As a country industrializes, the techniques of death control:. are increasingly applied causing a decrease in the death rate.
 
-: Because-techhiques :of birth..control are applied at a later time 

,.andless rapidly, during this. period, population grows at.an, 
accelerating rate. 

3. 	 'buring the process of industrialization, the nuclear family 

K' replaces the larger,-extended forms. . 

4. The size of the family is further decreased during industriali­
zation due to falling birth rates.. . 

5. 	 The,.,techniques of death control will, predictably, be applied
first in'the Upper socioeconomic classes. Thus in an era tf ' 

-: 	 generally• falling death: r tes, there will be significant-Idif. 
fepentials in mortality. .* ". 

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

J_.:attenuation in" the 'upper classes priorto a comparable decrease 
..in.the general.population. .. - _ - .. . :, . . .. i. 

http:impetus.to
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c~.J.V~g~'thu Dtri li b bi ~te~~de e h'~ hey wiljrd ecline_ first in 
the urban areas.. 

,8,i A preindustrial .society will be:.characterized by,a young, do.4inantly male population mostly engaged in agrarian"occupations 
-..
and rural in residence..,
 

9. ....Industrialized societies will manifest a markedraging trend du 
to their declining. vital rates. . 

-T!"r 1O*,...This..aging population tends.,to.be, predominant.. female. 
. . 1:'ll:During industrialization, there is a"shift from thei- ekkractra .ve 

, , .to the manufacturing and, commercial occupations... 
12. 	Withincreased industrialization, population tendstowards more 

urban residence. 'ali tion populat.on.t.ns.toward..mor 

,.,t-is-the above pattern of events that was used: as.the,basis for
 
postulating-the decreased relative-dominance of the :opulation component
 
w4ithin,
, "modern"-industrial.society (see.Figure 5). Within a.constricted 
,system, one in which further.,ecological.expansion is not possible, any 
change precipitated by technology will be felt.within the population com­
ponent.
 

Almost all arguments on modernization, and. ecorpmico development, via
 
the Western model, stresstbe necessity.for policies aimed at birh con­
trol and -low,.rates.of,natural.increase!(5; 56)" 
 This position has its.
 
roots with the trends that,have .occurred in.
the Western world through the
 
course of industrialization and which has been dramatically emphasized by
 
,he,Japanese experience (10).., Mclelland (55) shows a strong relationship
 
of,ec ,qoc
development,, in: terms.of per capita Gross National Product, 
,and 	low., rates.of,population growth. L,
Such is the basis for the reasoning
 
behind the preconditions of low population growth rates to industrial and
 
.economicdevelopment. 
However, this argument could easily ,be inverted to
 
say that low populationgrowth rates arethe result of economic-industrial
 

development. .This reformulation places the argument within the societal
 
systems model that was previously outlined and strengthens my contention
 
uhoa. the.population component has,-to..decrease,in relative dominance within
 
..	 .. thru1h,pconstrict,...-.. ,d system through-increased technologicaI innuta 



to .industrial-economicdevelopment that Deevey's'treatise "u"ifher falls 

apa %.," tebchnological'revolution is ocirring within the Third W6rld* 

and a decrease in population growth is deemed a necessity.- Itcannot be 

depied that. a, !'burst' in population.growth is occurring in ,thei Third 

World. It is, however, the result of mortality decreases that"have little 
-parallel-'t the Western experience and which have been brouhi ' aborL% with 

9,c. #ndu -rial.economie instances.. Also; .ncreasesdevelopment inmany thes 

in population that*are occurring: in-the Third World are,nowhere near the 
' O-,'gu "i vici'eases that have , supposedl.r- occurred 'in- thistory 

in-o tli Third .World ntibns, prior to a push' toward 
ndutsriil,-ec6nodic:devei'opmeht,6 ii n-be vi wed s'6ie of staiiity of 
populati'on'to !subsistence.' However; unlike the Western experience; there 

'is"no more room for 'furtherexpansibn bicauseef tightlyd a6wii d A 6s.
 
-
Therefore,' any technological-inii ts preclude a'decrease -in:bdi-at!6ih 

growth. 

• .'SoieExamles"of Onsoin Pocesa'' . . 
•Two examples w'al be used to:iflistrate-{he inpct~ of tenology in 

population. "These:,are the .Green Revolution . s it' i& 6cuiirriig: in th. 

developing world 'd th tobacco' bgring 'instry:in the Unted"8tates&'
 

'
TheGreen Revolution is .a ci
a'or -segnentof'the-industrials 6 etific 

rev olution tua is &ccrring'in 'theThird World., ' Te :pular concep-tio 

'of th Green 4 "Mracde 'oduots' of 'gnetic tech-Revolution 'is t grains., thb 

'nlogf,'that mean' h'ghe "grain'yields per' unit-' 6f+lafnd (57) . And -iie'&, 
' . 'if -Yields per unit bf land have i creased dramatically in man r'cou'ntrieisAa 

the result of the Green?' Revolution. "They-have, tri id in Mbxio:' 
'doibled' in pai'ts obf hi~ita Pakistan,i' Turk fand'.other' countries (58);"
 

';'-However.-"in reality,these " are onlr'aamU part oftiIiracle grains % 

'thincreased yields. 0Aozig these mirac e -gitais are
to Reitz (58) 

a catalyst to a host of other inputs that provide the basis for obtaining 

higher yields. These inputs are presented as follows: 
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." Increased fertilization, or plant food management,
 
2. Irrigation or better moistu 
 manag
 

'O:T "3.,:,ontrol'.of.; ests, 
 - t,2.zwI ,V ..L ,.,
Econoi~~e'.incentives, '"nd....
 

5. Selection of responsive genotypes
 
-
 SStaub..andBlase_ (59) .show-the,inputs,.in terms of -cost of!miracle"
 
grains as opposed to..local varjeties "for rice and wheat in India for the
 
period 1967.68. They btaed their':dita from the Planning Commission,
 
_Goernment of.India. 
Table 3 shows these inputs, in-rupees per-hectare,­
and the magnitude of change in cost for the vazrins inputs in movingrfrom
 
lq'cal$.to high'-yield .varietieS,
 

Although the authors fail to provide a
measure of yield differences
 
with,the tw. varieties 
of rice and wheat, the!data in.'Tabl ,3 is. none­
theless, valuable in illustrating the changing character of agriculture., 
as the result of these high-yield varieties ....Whereasthe agriculture.
 
utilizing ,localvarieties 
 is highly labor ntensive,the agriculture
 
utiifzing high-yield varieties 
is highly capital intensive. For rice,
 
agriculture involving local .varieties.
had a labor input of approximate y

60 percent of the total cost input. 
Where high-yield varieties are planted, 
the labor input is approximately 46 percent of the total cost input. For
 
wheat, the change in labor input .inmoving from local to high-yield varie­
ties was from 48 percent to 32 percent of the total cost input.
 

If-no data were provided on'the changing -chariicter o"f other iuts
 
it .mightbe 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
technological-intensive systems of agrix.uture as a 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 societalr system.. The picture that evolves is 
a dismal and
 
fearful one. 
It is dismal in the sense that "the food population problem
 

http:lq'cal$.to
http:ontrol'.of


4o 

TABLE 3.."- CASH INPUT: t 8dOSE OF HIGH-YILD VARITIES "S'OPPOSED TO LOCAL 
VARIETIES OF RICE AND WHEAT, FOR 1967-68, AND-THIE FFERENCE*IN COST OF 

HIGH-YIELD VARIETIES AS OPPOSED .TOLOCAL VARIETIES.:,.. ! 

.*- .t . V % 

I'':".....'"I,r "_i
... J. ... ... .. ..."4... . ,*. , '" " . ..-- " - - - -"-[- . 

., "o, IK 2:J. Z~ ,- .-Uihput 1 .inRupees pOr Hectare ­-
.- ., , .. "Cr p ......I : F.,ertc i, : Irri-,.. ..
 
crop eizer Labor gation Other Total 

High-yield 69.9 232.8 191:;5,.;' 58.6, " 52.6 "6OTS.4r
 
Local 4.7 22.0 41.o 12.4 4.9 '85.0
 

"Difference , . . - : ";{ ::).

-High-yield/-'i . dal). i . " - , lOV
- ,,.,-X'." 4 . 5X 7k 

Soue d 3 332.8 367.4 27.--:7" 40.5 798.4 

...
-8.ngn l.1 .1. 3 -.. 1 j..--6 

Differencef 5 - 2' 2 X 2 

Source: W. J. Staub and M. G. Blase,, "Genetic Technology and Agricul­
turT1 D-ve19rnt." Science,. _9, July.1979- p.,11 ~,~~ 



.ofjthes ikbies ib becomigig .the,employment population !p±oblemcjof the seven­
ties I! (57).''ole .(6o) "shows xthat :in -'Ceylon the-:UreenRevolution -has4. 

-.resultedrin about 8 3percent .of fthe youth in-the 15-241 E~abracket having 
Frid Job'' Itis-the high rates .of unemployment, being rgenerdt'ed,bylthe Green 
Revolution that are creating many fears and have spawned speculation onl
 
the Green Revolution becoming a "Red Revolution" (61).
 

, *. -Agridcultural displacement ;as well as a high ' growth .in .manpower has tr 
:-placedJheavy stress on 'the urban sector of developing 'natio s for it is:; 
:,n:the,3urban':sector that, the ,Jobless seek -employment opportunity.- r-How. , 
v:ever, iasagricultural development has become more capital intensive, -so 

has -manufacturing .(62),- In Latin America, between 1925 and 1960, oiily-
Smillion out of 25 million 'people added to the"urban labor forcei.were..­
ableto,be absorbed tin manufacturing (63). 

' 

Once a technological breakthrough occurs, it seems to be a spring­
board for further technoiogical:develoments. 
 - Such change has become a 

4'4art !of everyday 'life in the :Unit,_A States and is .very muchtaken-for 

However, each' new technological chane .not only results in a-new 
.gadget,* a new -machine, or: added efficiency'but "also results in the di-s, ­

iacment of ;people -from Jobs , dnd their replacement with these machines. 
.Stevens (64) documents - such technological effectsO..dn 'the working :man that 
ihave recently occurred in the 'tobacco belt .of Carolina-Virginia. According 

to Stevens, the tobacco belt was the last big-stronghqld 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 
harvesters .he future ;is visualized, in. terms- of another wave of ;farm4to­
;c1~y.:and south-,to-orth migration.. 
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Vhd impact :of jthese automatic . harvesters willtbedsubstantial. ,It'is
 
estimated-that one harvester, operated by 
one -man il doithe a46ouit of
 
v6rk customarily. pe'rforme, by :eight .workers. :.In' the 'state 
of ,MorthXaro-

Sina alone', "this amountsI to 'about '50, 000'workers being4displaced from their 
,!obs.-ads'the result'ol",the -harvester.1,,: -' K *, 

However, the automatic harvester is only a part of the picture of
 
worker 1dsplacement :,in",,tobacco farming. '.:.ieceding-thd automatic -hrvester, 
and in some,caes:,beihng,-necessary prerequisites were-theto-its use, tractor 
andadutomtic planting devices; automatic, il and -gas burners that,replaced 
hand-tended :wood fires in the curing barns; -then chemicals for weed control 

-and "'suckering" of plants, tasks that formerly required much 'hand labor; 
and fnally':bulk curing-of tobaccoleaves. Altogether, it is 'estiniated 
that these developments will have reduced the human labor requirement 'by
 
85 percent.
 

",. ~,, Some Thoughts on the Future 

*iIt .ig,:hoped.that,this'paper provided -some 'insight: into the 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, organization, environment, and
 
technology within a societal ' system that is 'always in a state of flux toward 

,:Jan'equilibrium condition-of'these components to one another and to the total 
-Isystem. .Utilization 'of such: a mul'4i-variable model is unique in the: analysis 
of technology' snd,'population, . ... , 

'Before -antattenpti& made to provide 'a.persbnal viewcof possible future 
devel'0pments in the course of mankind,' let us review some of the major..C 

-points'Itbat were brought ,out:in 'th discussion.' Technology was .seen',to­

be the major catalyst for change within:the societal-system.'; 'Te6hnological 
developments not only affect changes within other system comdonents but
 
also initiate a process of further continual developments in technology.
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rH ,3ojever,othe,!mostments Sto understanding changes 'among.l 
a !b,e~r~ae the pMiacal ,o. cept of society.,and the:,process,.concep.of 

balance anadecological.e, ansion. These elements n only determinethe­..• ...:.:.. I , e,.,,. , P,,, , ,:. . .. I "... s not -,n e m~et 

mount of,change possible but,,a)s.sindicate the directions this,change,...
 
can take..,,Society be broadly visualized as the.culture area ofa
-can 

.population-,that.sometimes-well!delineatedand most,often diffusely,defined
 

t,,wh,ere.the subsistence, .economic,-and social,.activities of a,.population
 
occur,., When,the.,societal.system .,has room to and, technological change
 

,initiatesthe expansion of thesocietal system and expansion ,of allcompo­
nent variables within the system.. But,,when.the ,societal system boundaries
 
cannot expand, any technological changes that increase the relative domi­
nance of-the technolo, component within the.systemwill initiate changes
 
that r-result. in the.,decreased relative dominance of some of the 
..other system 
components. Historically, technological expansion has resulted in a decrease
 
in dominance ,of the.population and environment components.- Any change,,that
 
occirs,.within the system places the system in
a state of flux and initiates 
processes toward a new balancq of system components. 

, Since the model outlined .islargely concept.ul.veryittle.data or,,, 
research,.enist to substantiate the,dynamics outlined.l ,The lack of qscien-, 
,4,ific research in. hisidirection is not a reflection .of,the inadequacy.of
 
the,presented model. 
Rather it-is a.reflection of the.,direction research
 

*aq,4take in ,the .past. In terms of population research, studies were . 
largely problem oriented and the-framework .of analysis was in the.direction
 
of cquse-effect relationships. ,Within such a context, analysis is of.,
 
one,.problem after another. 
First .foodwas the problem, now population, 
growth is.theproblem, and in the future it is visualized as,.being unem-. 
p1.oyment. However, attempts to,,minimize, one problem- area have maximized 
problems in another area through suhr a .cause-effect approach. It is felt
 
that a societal system 
approach would eliminate many of such difficulties
 
through 3te,,operationalization of many variables,and thereby enable more
 
JIM ang ,e.xam.inatonf,,into,all ,phases.;ofaction,,interaction, and reaction.
 

http:inadequacy.of
http:the:,process,.concep.of


, As"to fitire *ro pedts it''alldepends the directionI.
-- ofteclnolo­
gical change. The Ihistorical 'trend of inceased"t'",1gicAde ­

iW- xpected 'to continue and is rmgifin scope b/ botheven expected io ..

thetechnocrats (65; 66) and the humanists -(67).-' If such-is to be the case 

then it can be expected that a significantly greater"emphasis will-be 
,placedon population control in the future because an increased technology 

will mean decreased emphasis on the human element.- The 'emphasis on 'popu­

litio1i control will be made by governmental agencies Inorder to' aveit 
' '
 

disaster in the future due to ever-increasing amounts of .unemployment tiat 

-will-be 'generited by technbiogical change. ' ' 
, °i. - - " , ' v ,. . , , ; ' '-: ir -* , 2 '. , 

The above generalizations'need further 'ea6rtfoh-.'
 "Although'a dei­

'4iised vailte of h mn effbrt ananieas'ed~ 4jalie of technio ogcal 

effort is seen for the world as'awhole, it will take different formsi'in 
' 'theWestern world than in the Third World. The difference will stem. 

'iaigely from-the form the technol6ifcal effort will take"in each of these 
'
 large scale socio-econ6mic systems. Ella (38)distinguishes two f6rims 

of technological effort. One is efficiency-oriented, technology used to 

easi the-h 'i effort; the other is auitomation-orlented, technol6gy'being 

used tfo iepla'e t h In Although the product of both forms of tech-'" 

no6logfis the same', job'displacement, the distinction is made to show that 

al1lsocieties, pre-industrial and induistrial, because of the 'closed nature 

of their systems and the concomitant stresses on the !population component, 

gill"f.fce substantial,problems of unemployment. The different forms of 

i *technology'may precipitate different changes: in tie different -vocietal 

systems The trends in the Western world iay go in the direction of 'a' 

welTare state 'because the changes will not be as tre'ful due to.a smaller 

p6piatiOn base. However, in'the-Third-World,"if trends continue as'they 

ares idlent-upheaval 'apeaxs iminent. 
 ''1 

'Buit then again, a'wave lof hximanisrd c'duld change the whole picture." 
a± of maximizt~ n aia-neiedb~f' ddalihd vftii queditions -i~ 

sity of effort, a change would be in attempting to maximize human effort
 

ard the human condition. However, such developments appear unlikely.
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