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Aprarianism, Dualism and Economic Development*

. I Introduction

From the very beginnings of our science, a major target of economists
has been the achievement of a better understanding of the economy s growth
performance, It is therefore only natural that the recent resurgence of
'interest.in development, after the long neo-classical interregnum, has been.
marked by some effort to glean as mueh of what is helpful as possible from the analysis
- of an earlior,day. -This has been "especially’ true since both the old writers and the new
increasingly seen to be in agreement that the real world essence of a developing
system cannot be. meaningfuliy captured" by conventlonal aggregative analysis .
" and that the seatch for aigﬁificaﬁ* interoectoral felations and intersocrorai
asymmetries may well provide the key to the enhanced understahding ve are

¥

seekings : S :
NeVertheless, when endeaVOrihg to extrdet the maximum transferable

knowledge from the Writings of the physioctats and the claSSicists, for

example, ve mst keep ourselVes painfully aware of the fact that each such
formulation is inev1tably the product of the particular historical coﬁditions

and eiteumstavicas fnto which it was born. In other words, the transferability
of'any particular set of concepts is circumscribed by differences in the
overvhelming social issues faced, in the tools available and, consequently, ~.
.in the vision of the future presented, It is, moreover, circumscribed in

terms of its usefulness or lack of usefulness for examining the spectrum S
of.conditions and'problems facing_us in the contemporary-les; developed world.

"It is in this general context that we think it useful to distinguish

among three major types of economic systems, namely agrarianism, dualism

*John C.H. Fel and Gustav Ranis

Professor of Economics, Cornell University and Assistant Administrator for
Programs, A.1.D. :
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and econozic paturity. While the condition of economic maturity has been

_exhaustively tzeated by pst-¥eynesian growth»theorisc$/l_and is not our

e

major concern here, we believe the distinction between agrarian and dualistic

economies to be of considerable importance in terms of a fuller understand--

ing of the relevance of earlier writers to our present concern with growth

_in the less developed econsx:y.

The central feature of agrarianism is the oﬁerhwelming preponderance

of.tfﬁditional agricultural pursuits, While other economic activities may

.be in evidence, they are of distinctly secondary importance in both a

quantitative and qualitative sense.'.Non-agriculturél pursuits, for example,

include personal services, handicrafts, and other-peripherai activities

characterized‘by a modest use of capital, The agrarian economy is essential-

ly stagrant, with natuvre and population pressure vying for supremacy over

dong periods of recorded history. Moreover, the prognosis for the future

is likely to be "more of the same,"

The central feature of dualism, on the other hand, is the coexistence,
with a lerge agri;ultural sector, of an active and dynamic industrial sec~
tor, Not only does such'industry.use capitgl but both sectors.undergo
continuous technological change as they “interact" in thé'course éf the
growgh frocess; The dualistic economy strifes to adjust the historicél‘~
preponderance.of agriculture by grédualiy'shiftingiits center of.gfavity'
tdwardé industry via a process of.factor reailocation. Its inﬂerént con-

’ x

dition is thus one of change and its vision of the future is the ultimate

graduation into econmomic maturity,

It is our view that both the 18th century physiocrats and the classicists

ML eg,, Solow, R.M, YA Contribution to the Theory of Economic Growth,"

Quartexly Jcurnal of Fconeomics, February, 1956; Swan, T.W,, YEconomic
Growth and Capital Accumulation,” Economic Review, November 1956,

2
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_ must be viewed basically as an interrelated system of inter-sectoral flows.

manpower avalleble for personal services, feudal wars, etc. These slacks o

;~1.é._seryices and handicraft products, which are ‘delivered in exchanpe for the v-

wvho followed wére really addressing themselves to the problem of growth
in an agrarian_eéonomy. The physiocrats' major contribution undoubtedly

lay in the récognition - for the first time - ghat'thergrowth of the économy

In thelr world, only the preponderant apricultural sector is capable of
producing a surplus, as aorlcultural vorkers exploit the fundamental bounty

of nature. Non“agriculture is peopled by the so-called sterile classes

which cannot produce a surplus, but can only transform value created in
agrlculture. T'he owners of the land, the landlord, the nobllity or the
Church)"own whatever 'slack" there may be in the system, whether it be in

the form of the emerging agricultural surplus or in the. form of redundant K H

are largely consumed by the propertied classes, either directly,'in the form - .

of food, or indirectly in the form of the output of the sterile classes, | .

wage goods provided. It is at least implicitly assumed that no marked changpes
in agricultural production techniques can occur and that the artisan and

service sectors remain completely stagnant, Thus, to the physiocrats, growth

~was tantamount to the perpetuation of the cultural life of the ruling classes’

made possible by the assumed regularity of the circular

£lov mechanism described in their "tableau economique"., .

The classical school of economists was heavily influenced by its

physiocratic predecessors and also turned its attention primarily to the :
analysis of the agrarian economy, As Schumpeter points out, before -
s Ja!

1790 "all countries =- even England -- were predominantly agrarian". =

Thus, while the classicists certainly referred‘to the growth of

/1 Joseph 'A. Schumpeter, Higgggz_of Economic Analysis, (Oxford Press, ' ) Vji
New York), 1954, p.565.
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industry, their analytlcal attentlon vas ;oncentrated on dxstributlon and
on the long-run growth prospects of an undifferentiated monollthic economy
dominated by agriculture, The trz-partlte d1v131on of income, perhaps
their méjdr‘aﬁalyticalvcoﬁtribution, is addﬁceaiin a setting in vhich "the
typical capitalist,..was fhe 'farmer' in the British sense, wﬁo,feﬁtéd
land-jffom the absentee 1an310n§7 and hired laborers, récéived tﬁe Froauct
ht.tﬁe end éf the year and £urn¢d over to the two other claimants tﬁéir
iespecéivé gh;réé."/l There is occasional referemce to non~-agricultytal
'activitiéslpow viewed as caﬁable of produqing a surplus.aloﬁg W§th agri-
culture(g but as Schumpeter put it, "the manufacturing industry thaé'
economists behéld and_reasoned'aboqt was all along the manufacturing
industry of the artisgp. w/3
In the agrarian system there is yet no cléarly discernible concept of
industriallcapital in the form of reproducible plant aﬁd eéuipmént, but rather
only the extension of production advances in the form of wage goodé to in—
dus;rial workers for the support of further production.lé Technologjcal change
is once again either ignored or considered to be of only secondary iﬁterest.
Quite aside ffom the'very conéiderable advance made by the classicists in
terms o£ présenting a fully deterninistic system capable of dynamic snalysis

they saw their problem in the physiocratic vein and their brediction of

the ultimate stationary state was a prediction of continued

-

: . S _ A v
/1 Fraok H. Knight, “Capital and Interest," reprinted in Readings in the
Theory of Income Distribution, Blakistonm, 1946, p, 385,

/2 Even though Smith still exempted services as ﬁon-productive and Sterile.

/3 P, 150. "No author,” Schumpeter went on to say "not even A, Smith, had
any very clear 1deas of what the processes really meant that led to
«..the Industrial Revolutlon " (op. cit )

/4 Knight, op. cit, p. 386,

v
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//_ agrarian stagnation. 'Both grpup§ fthe classicists and physiocrats] viewed
| production as thé creation of a 'éurpius of tanglble wealth...available
for‘such 'unproductive' uses as ‘the support of government and the cultural
life. [And both] shared the popular belief that agriculture 1s the only
activity which is real}y prédﬁctive."LL -
| In sharp contrast to this essentially acrarian view of both the physio-.
' cx;~m end the ciaséicists, mﬁdern writers, returninw to a concern-with rrovth
" in the underﬂev510ped viorld after the Second ”o*ld "ar, have made dualism
the central Focus af their analysis.[; This enhh351s is nrinar*lv borne
of'the fact that wh11e-ana1y21nr‘noor anA lnrnely_a?ricultural'ecpnomles
' they_héve the vision of the vealthy and iﬁdustrialized mature econony before
_them. Regardless of analytical differences among then, frplicitly or explicitly
they are interested in the proéess of transformatibn fror. ah over-
: whelningly aﬁ?icultural dualistic'economy to 4 mature iQdustrial
economy. |
This dualistlc outlook on grovth is characterlzed by the incorporatlon
of a set of new analytlcal facets of growth which are largely absent in
'the ea;lier agrarian way of thinking. Uhile economic events involv1ng

the non-agricultural sector represent a diversion from the main stream of ~.

/1 .Ibid., p.385.

/2 e. <8+, R, Nurkse Problems of Capital Formation in Underdeveloped Countries:
A, Lewis, "Development with Unlimited Supplies of Labout", Manchester
School, May 1954; Fei, J.C.H. and Ranis, G, Development of the Labor
Surplus Economv:Theorv'and Policv; Higgins, B. , ECOHOmlC Development
Rosenstein-Rodan, -" problems of Industria¥lzation of Eastern and South-
Eastern Europe" Economic Journal, June - September, 1943,

e ——
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agrarian thought, they occupy center stage in the dualiséic framework
of analjsis. The postulation of two major produc tion sectors (agriculture
and industry) and the formal analysis of the asyﬁmétrical structural relations
between them, in fact, constitutes the heart-o% modern growth theory. Th;
non—aéricuitural parasitic sector of agrarianism becomes a bona f;de indusfrial
sector charécterized by the usé-and the constant augmentation of & stock of
real capital, Anothér major éhange in emphasis.consists of the introduction
of technologicai change in both the agricultural and iﬁdustrgal seétors'
and fhe'mbjor role aésigneé to-it in thé.analysis of the growth'process.
- The élassical problem ‘of populatibn pressufes on thé land is ﬁow dealt
.with_in-coﬁj;nction with the problem of labbr reallocatioﬁ from_fhe,égriculturél
to the.indu§trial sector. Economic surpluses can now be generated in the
industfial sector (i.e. profits) as well as in the agricultural sectof,7while
‘tﬁe intersectoral éhaqnelization of this saviﬁgs fund constitutes an-eséencial
ingredieht of the dualistic ffamewqrﬁ of Ehinking; ‘Finally, while the agrarian
economy is essentially isolated from the rest bf the world and impervious
to-stimuli }rom abéoad, the dualistic egonoﬁy enjoys the advantage of
aﬁ_international.div;sion of labor and the borrowing of technology froﬁ abroad.
Thus whiie agrarianism is primarlly concerned with the maintenagce andr~\
survival of a monolitﬁic production étructhre, dualism sees its prime! task
as the analysis of the demise of the agrarian system through a rédical change
in the p;oduction §txucture. The ag?arian‘view is one of résignation ana
fatélistic acceptance of the restraining hand of "natural law" whiie dUalistic
writers are gripped_by.a visionbdf-fhé attaiﬁability gf a bettef future thfough
a fuller understanding of the growth procesé and the application of relevant

gtowth promotion policies. In summary, both from the ﬁiewpoint of the

nt ar
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fjéchnital équipmént brought to beér, their assessment of the most pressing
;socialAproblem of the day and their vision of the future prospectskof the
society as a whole, agrarian ahd dualistic thinkers diherge in a quite
fundamental sense. ' . . )
Each of the three systems, agrarianlsm, dualism and economic maturity

' is thu% characterized by its own internal rules;of growth, the analy31s of vhlch
- except for the mature economy - is the maJor purpose of this paper.

However, our interest poes beyond the mere taxonomy of growth behavzor

internal to each of these regimes. In fact, we believe that a fuller under-
'standing of the growth phenomenon in its totality will bé achieved by

viewing these separate regimes as occurring in a naturél historiégi sequence.
Our efforts must thus be ultimately dirécted not only to the rulés of growth
internal to each‘regime but also, and at least as impqttantiy,'torthe phenomena.
of transition ftom one phase to andther. It-is, in fact, in this latttr
context that rtsearch into growth—promoting phlicies istlihely to he most
thlevant and fruitful, - | |
- In our particular case, we are of the vievw that an.important type of

érowth ptoceeds via the natural sequence.from agfarianiém to dhaligm to
maturity. For example, the agrarian pattern should by no means he viewed -
simply as a historical curlosity, in fact, it may be contended that a con~'
_ slderable portion of the present ‘day underdeveloped world, nartlcultrly in
Africa, finds itself in an essentially agrarian condition, with non%aPriculture
either totally absent or restrtcted to artisan handicraft-and serﬁice activitieé.
A really relevant theory of development must thus be able to analyze not only

the workings of the dualistic economy and the conditipns for a successful

transition from dualism to maturity‘l-— but also the workings of the agrarian

/1 Ve shall, however, not be concerned with this transition in the'presént paper.
For a treatment of growth under dualism and the transition to maturity see
Fei and Ranis, Development of the Labor Surplus Economv, R.D.Irwin, 1964.

o e T -
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;e;onomy and the transjtion from agﬁapian stagnation to rigorous growth under_
>d§a1i;m. It is hoﬁed that thié paper will contribute to this undeftdkiqg.
Section II will be devoted to an explanation.of the yorkingg of the agrérian
econdmy and the rest of the paper to an aﬁalysis'of the'dualistic economy.,

In section III we present a preliminary bixd's eye vieuw of the dualistic
economy. - In section IV we concentrate on the industrial sector of the &ualistic
economy and in section V on the interaction be£Weeﬁ thé agricultural ana indus-
trial sectors. Somé.conclusipns arising out of our analysis are.presented in
Section VI. o

- 1Y Development of the Arrarian Econony

The predominant form of economic activity in the agrarian economy

is the productioﬁ of agficultural goods by the application of labor L to land T,

In diagram la; let labor (1land) be measured on the horizontal (vertical) axis,

éﬁd legltﬂe curve, indexed by Y be a typical production éoﬁtour for agticdltﬂral
goods, Following the claséical tradition, let us assume thathlanﬁ is fixed (L.e,
at T). For this amounf ofvland, léﬁ the total productivity of labor be represented
by ihé.éu;gg TPP in diaéram 1bfi As is indicated in this diagram, at some labor |
input poinf (i.e. at K) the TP?P of labor }evels «ff and becomes constant (i.e.
';be'}EP£ apbtoaghes zero). Thu; OK unitg of workers represent the non—red;ndant
agricultural labor force. lAny workers in exce;é_of this amount do nof make a

positive contribution to output and thus represeht-the_redundant labor force.lh -
. L

/1 The assumption of a zero marginal product of labor is made to facilitate our
analysis of what will be called the "slack" phenonenon in the agrarian economy.
There are those (e.p. Schultz, The Transformation of Traditional Asriculture
Yale University Press, 1964) who object to the notion of a zero marginal
product on regional peak demand and -other grounds; we do not insist on an
MPP, of precisely zero but we have little understanding for those who deny .
,tha% there is a considerable redundary of full-time equivalent agricultural
vorkers dn many parts of the contemporary underdeveloped world as well as
in the agrar..n past of other repions. If a man is needed only for the 2

month‘s_hﬂrVGSt period, he can-be- considered 5/6 redundant. _ .
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’ As long_periodgvof time elapse, and‘croﬁ practices.improve somewhat from one
genefaéion to the next, i.e. technologic#l change occurs, thezTPPL curve may
shift upward'to the pﬁsition TPPt(diagram 1b) at_time t (from the initial
position).[l Thi§ summarizes thé basic production éonditions'éncountered'in the
agrarian économy.

In order to anélyze the problem of population pressure endemic to an
agrarizn economy, let time be measured on- the vértical-axis {pointing downwafd)
'and population-(or labor force) be measured on the horizontai axis of diagram
. 1d (vertically lined up witﬁ diagrém la). Suppose'the-ecoﬁomy bégips with
_an initial population ofIOAb; The mﬁgﬁitude of ﬁhis population‘through timg
can then be represented by the curve AOE in diagram (1d). Notice: that the
initial.;osfl output is AONO units (diggraﬁ 1b). Th%sldetermihes an initial
level of per capite consumption as indicated by the s;ope of the radiaf line OF.
ﬁotice also that at time t, wiéh population nﬁw at OAE and‘with total output
Atft-(diagram 1b), an agricultural surplus of S (thYt) units appears if the.
._ini;iai coqspmpﬁion.standhrd continues to obtain.. Ve shall refer to S as the
ASu(agriéultural Surplus) as-it is a gen;iné dsurplué" of agricultural goods,
after éhé consumption rgquireﬁents of the apricultural population have Seen
satisfied. : | : L . .

As we have indicated ih the introductipﬁ, a central and key facet of econo-
mic 1ife in the agrgriah eéonomy is the e?etgenée and utilization'of "slacks"
in the QOmiﬁant agricuiéurél proddction sécéor.' Spch>§1acks\Ean be seen to be
of two kinds’ agri;ultural goods not needed for the maintenance of Fraditional
éonsumption levels and manpower not needed for agricultural prodﬁdtion.l

Referring to diagram 1b, at time t, the surplus of agricultural goods is

/1 Wotice that indiagram la, the ridge line OR passes through point X vertically
lined up with point A. The technological change depicted is assumed to
be of the neutral variety (i.e. the output iIndex in diagram la is simply
"blown up" and the TPP, curve In diagram 1b shifts up proportionally).
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rcpresented by S(i.e._the agricultural surplus) while the surplus of agricul-
ituralvlabor is represented by the redundant labor force, B, éf KAt uﬁits.

The magnitudes of thege two typeé of slacks can bqhindicated in diagram 1c. 
In this diagram, thé'vertical axis is now shifted to Ks (origin at K) with
the redundant labor force measured on the horizontal axis and the aprlcultural
surplus measured on the vertical axis. The mapnitudes of the &0 types of
slacks, through time,are indicated by the curve A;V and shall be refe?red to
as thé,slack~curvg,>For exémble at time t, (diagram 1d), when tﬁe‘total popu~
1at19nihas grovm to OA2 the redundqntflaﬁgr,forée is EAZ while the agriculturél.
surplus is SzAz; : “

The above-deséribed twvo types of slacks in the agrariaﬁ system'aré
obviously of key analytical interest. This is due to the faCtrthat they'can
-both be used in any way the economy sees fit (or even vasted) wlthout 1nterruoting
the workings'of the productlon system in the dominant: agricultural sector in:any
sigﬁificgnt way. After all, the apricultural sﬁrplus.s is an excgss'over
7consumption requirements an& the redundant labor force B is an excess over the °
lébbr f;rcé-which m&keé a positive contribution to aﬁr%culturalhproduction.
It is this emerpence and utilization of‘these slacks over long pe;iods of time

~
.

vhich determines to a large extent the ultimate fate of the agrarian system.

-

The Emerpence of Slack
As far as the "emergence" of such slacks is concerned, ye have depicted -
the case (in diapram ic) in which both B'and § increase through time. To
investigate the conditions leading to this result, let us make the simplifying
assumption that the production function in the_agriuultufal sector is of the
. &t -u: |
Cobb-Douglas type, f.e. Y=e TA , With T constant, we can define the

unit of measurement of output (Y), and obtain a ﬁroduction function of the

L - G ———- . e i we P
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tU for A<A

where 6 is the rate qf teéhnologidal chanpe, Riis the non—redundgnt-labor force
‘and U is the initial total agricultural output, (i.e. U = AONO in diagram 1b).
He assume ﬁere that the initial popdlation AO is greater than the non-redundant
labor force ((JK), i.e. there are some dispuised unemployed or redundant

workers in existénce iﬁitially. Moreover, assuming the population to be growing
-at a constant rateé.r, we have.

B ‘ rt . . . ) ) R .
Lo weag | | -_
. The initial per capita consumption standard C* is then defined by

1_3)‘9x .-=-U/Ao
The magnitude ‘of the redundant labor force B is eriven by
- 1.4) B.= A-A

and the apricultural surplus is

Tt . .
1.5) S=¥=ack = e°" u - A e u/n = uEe® T )
Using the population growth equation (A/fo = ert) to eliminate "t" from
the above expression, we have
o/r
1.6) s = U[ (A/A) = AA ]
, ° o .

expressing a functional relation betwezen A (size of population)-and § (Sizé of -agricul-
tural surplus). This expression can be simplified when we defire

1,7) a) A =1 (i.e, the initial population A, is defined to bg one unié-)ll

b) s = S/U (i.e. the unit of measurement of the surplus S is conveniently

/1 Notice that under ‘this convention, the magnitude A is the fraction of the
initial population which is non-redundant.

.
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:-acfined in terms of the constant U)

Uﬁder the above simplificatipns, i.é becomres

N AL N

fotice that tﬁis curve passes thro;ﬂh the point Ao (nowiassumed to be "1")

on-the horizontal éxis since s = o whén A =1 (diagram le). Finally we can

 derive the slack curve itself with the.éid of reiation (1.4) i.e.

1.9) s = @ - G+ p)

'~ Thus we see that the slack curve of.diagr%m lc is derived under the asgumbtion

that. both technélogical change-and population growth procéed at an exogenousiy

given. constant rate qith:9>r. Ve shaii assume that thiS’inequélity hqlds. =
Let us return to the crdciai quesﬁion_of how the economy dié;oses of its

emerging slack;. Thére evidéntly'exist a series of possible alternativés with

pajor sighificance for the future prospects of thé'agrafian system, We shall

deal in this papér ﬁith only two major alternatives,

1.e, what we sﬁall call the-consumption—populaﬁion adjustrent and the techno=

logical adjustment. We shall deal with these in turn.

Consumptibn-?onhlation'Adiustment

The most obvious method of utiiizing the suxrplus ié to devete all of it
to increaéés in per capita consumption, This, in ‘turn, may have the reper-
cussions on the (no longer exogenoUS)}‘population growth rate. To see this ‘
in gfeate; detail let the possible increment in.perrcépita consumption at time
t (i.e. the amount of increase in per capita consumption possible ovef the

"troditional" base year level) be given by the slope of the straight line oK

ji:e.KA£/0At) inidlagram (lc). As the point K moves upward on the slack-curve,

/1 Notice that Zf 6 is less than r the slack-curve is negative and decreasing
through time. This means that the economy is not capable of generating

. either typc of slack and hence the analysis of such an economy which cannot

—_—

re

3

even maintain its initial consumption standard is not very iInteresting ~ though

at times undoubtedly of historical relevance.

1
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Fo.

,jc is seen that the pcrfcapita consumption level . increases all the time.
. In order to rigorously deduce the magnitudes of this increase, we can

easily (using 1.1) calculate the rate of increase of per capita output ( Y*)

‘as follows:
: e + (1"(:._" f

1.10)a) ng= A iy
- for A>A,
: B —« ’ for A<h | :
b) y» = ° A or iz ! rate of increase of Y#=Y/A
e~ 1 for A>A)

The relationship between the rate of ipcreasé éf agricultural pernctiviiy
(“Y*) and the:population_growth_rate (nA) for the gboﬁértwo'cases is.repreéentéd
in diapram (2a) and:(3a), respectivgly. In both ca;és, we see that there exists
an inverse relatiohship between these two mapnitudés‘indicating the fact that
the hipher the ﬁopuiation growth rate, the ;ower the rate of increase of labor
prodqcti#ity. The only differenge between the two cases is that in the sgcond;
the more relevaﬁt to us'here, becauég of the fact thatllébor are no loner
operating, 4=1. Thus in diagram (3a) the curvé linking nA‘and ny* is a
nepgatively sloped 45-~degree line.

- Tﬁé situation pictu;ed in ﬁiagrami(lé)'is thqs‘related‘to diagram (3a5
when 1abor is' redundant. Since in the case of consumption adjustment all outputs
aré consuméﬁ, output per head (Y*j-is the same as consumptién per head. - From " |
diapram (3a) we see thét per capita ;onsumption will.con;inue-to increase |
‘(i.e.rby*bo) if and.oh}} if the popplation prowth rgte is 1%Fs than the rate ~
of teéhnoiogiéal éhénge (hAfe) ﬁhich is«the case depicted in diapram (1c5.

When this consumption adjustment is assumed to take place and when the

classical endogenous population prowth theory is also accepted, we obtain

vhat may be called the Leibenstein-Jorpenson thesis of the "low level equilibrium
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,:tfap".Ll " According to this thesis, population prowth is assumed to be deﬁendent

ypon the level of per capita consumption Y* in a manner described by the curve

in diagram (2b). (In this diagram, Y* is reasured on the vertical axis,

dotmwvard and fiar 28 before, on ﬁhe horizontal axis.) Two‘bossiblé population

response curves are given by the two broken lines ZFF' and ZGC', wvhich differ

from eaéh other in that in the‘first case the "turning point"(Fjlies to the’
;igﬁt of point T on the horizont#l axis of diapram (2a), while_in the seéond f
‘case the "turning, point“ (G)llies to the left of point T. The first case , :
(ZFF') may be designated as the "trap" case, the second aase (ZGG').as tﬁe ) : ?
"take-of " case. | %
In the "trap" case, startlné from a low consumptlon per head level such ' §
as y (on the vert1ca1 axis of dlagram 2b), the population prowth rate inplled
is positive and hence per capita income and consumption w111 increase in the next

period, 1In the next per1od the hloher level of Y” (or C ) leads to a yet

hipgher population pgrowth rate WA’ a 1ower, “but st111 voslitive rate of increase -

of Y* (or C*) and so on. . This process continues with the time path indicated

by.the arrows until polnt T% (and T) is reached when 51multaneously per capita
income (and consumption) increases cease 01 = 0) and the populatlon growth

rate reaches a stationary equilbrium. At this level of population yrowth rate~
G/« technolopical chanpe and diminishing returns to labor Just offset each

other, keepinsg per caplta output at a constant level. The economy is thus . -

R Y
caupht in a low level equilibriummepaph,

/1 H, Leibenstein; E¢onomic Backwardness and Economic Crowth, ¥ew York, 1957.

Dale Jorgenson, "The Development of a Dual LEconomy', Econonic Journal
Spring, 1961, : .

—a .
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'In the "takeoff" case, starting again from such a point as "y" and the
; populatlon grouth rate implied thereby, the rate of prowth of income’ (and
corsumption) per head is seen to be positive and hence the value of income
(and consumption) per head'villfbc hisher in the next period, In diagram
(2b), the érowth path will be as before, toward pointlT*. However, aﬁ poiﬁt
cl’befére T* is fealized, population isrno longer respbnsive to the stimulus
of increased per capita income (and consumptlon) - due to the fact that there
‘existS\a maximum rate of populatlon growth.[l In d;ggram (2b), the erouth path
will follow the arrowé towards G' once the‘turning péint_é has been reached.
This constancy of the poﬁulation growth rafe implies a const;ncy henceforth
in the rate of increase of per capita in;ome (and consumption). The-_agrarian

economy has thrown off its Malthusian shackles and continues to increase its

per capita consumption level; it may be said to have reached a "take—off".

.1 Jorpenson, op.cit., makes unnecessarlly restrictive and unrealistic assump-
tions concerning this * 'turning point", namely that a saturation.point
for the per capita consumption of agricultural goods is reached at precisely
the same point at which nopulation arowth becomes non-responsive to further
increases in Y. He utilizes this consideration to show the necessity
of the ultimate evolution of an industrial sector, a subject to which
- we-shall return later. Moreover, Jorgenson stipulates a constant death
rate and birth rate which rises with per capita income. In fact, what
1ittle we know about these matters indicate.that the birth rate behaves
rather unpredictably, and that it is. the decline in the death rate -—-
related to preventive and public health expenditures (and not per capita -~.
income) which causes the rise in ponulation growth. Thourh quﬂenson‘ ‘
claims to be meo-classical, his accentance of the consumption adjustment
and lfalthusian population thesis pives his framework a distinctlyclassical
cast (i.é. especially when © = O or negligible).
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Although the- above interpretatioﬁ of the Leibenstein-Joreenson formulation
does ﬁot adhere to the-notion that there exists disnuised~qnemploymeﬁt or é
redundancy in the labor force in the typical anricultural production situation,

tﬂeir view can easily be adapted to the case where this phenomenon is accepted

as an empirical fact. " For this case a diagram similar to (2ab) i.e. diaﬂfgm o

(3ab) can be constructea. The éxplanafion of diarram (3ab) is self-explanatory,
following exactly that just presented for (2ab).'_The only difference is that
"the ériticél turning point" T or T* occurs vhere thé raté of populaiion
growth clA) is équal to the'fgte of ;echnoionical change (8) on the hoiizontall
-axis. Thus if the point at vhich population becomes non—resppnsive‘to fu:theg
increases iq ﬁer capita income (and consumption) is to therleft éf T*,(e.g.pat
G) we apain have take-off; otherwise the economy is "trapped". |

Tﬁe two gaées ("trap"'and'"take—off")lcan be represedted iﬁ terms of

diagram (4) in the followiny way. A system of slack curves indexed by Slr1

e/r238/r3,... are showm. These curves are constructed under the assumption that T

the rate of technological chanpe (©) is fixed but with varying rates of
p;pulatiénrérowtﬁ.(r). vCléarly the hicher the:population groﬁth rate, the
flatter the s}ack curve 8/r. The different;radiai lines OCI’OC2’0C3’:'T indicate
different levels of per'capita'eonsumption. The growth path of tﬁe "ﬁrap" ‘
case is indicated by the path Cl,CZ,C3,... (which intefsects lover andvlowerb
slack curvés and higher aﬁd higher'levels of per capita‘sonsumption) prgdually s
approaching a fixed pér capita consumptioﬁ level (repfesented by 004); in

the "take~off" case, én the othetr hand, the prowth path first follows Cl,CZ;

hovever, once point C is reached,the prowth path bends upward.and folISET

2
the path of a particular slack curve (in diapram 4 this is indexed by e/rz)

as the bppulation prowth rate is now constant (at level r2). The level of




 Diagram 4
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r capita consumption is then seen to be increasing monotonically and without

e
bound.

Vhat we have in this iashion-interpreted aé thq_Leibenstein-J&rpenson

aéprbach to the analysis of the aprarian economy represants an important
contribution; Jorgenson's riﬁoroubly formulated dynamic model,in particular,
permits us to distinguish‘precisely between the trap and non—trah cases in
:heﬂmonoli;hic-anrérian economy and thus between continued stagnation and take-off,
llevertheless, ﬁhe.aﬁalysis éppeérs to us rather suspéct, largély ﬁecause of the |
réther unrealistic.or unduly restrictive assumptions on which it is based.
First of_all, thé assumption_is made Ehat the entire-iﬁcrease in the arricultural
surplus is used for consumption by farm iabor. This may occasionaily be true

| ih a completely freéholiereconomy but is highly unrealistic riven mos£ laﬁd

. ownership aﬁd tenure arrangements in the agrarian economy, léecondly, the
accéptance of -the Nalthusian’type of populatioﬁ theory i;, at least accordingto

- much modern demographic testimony, subject to considerable doubt. - Thirdly,
and most importantly,; iIn this Jorgenson world the”ra#e of technolégical chéngé

“in dgriéultdre iS'mysteriously fixed,and éonstant. :This "assumption of progress
in production techniques entirely_ﬁnrelatgd to anything else in the system
offén@s our sense of the real world; Vhat it rules out is an iﬁportant.and .
perhaps more realistic‘alternative to the sonsumﬁtion—population adjustment
mechanism as ; method of disposing of‘the'econbmyis apricultural slack, ] -
Ve shall call this alternative the "tEChnoiogy adjustment mezhanism".and proéeed;

to explore it at preater lenpth in what follows.

~—~

ey




. &8~

L.
.

.:rchnoloﬂv Adjustment:

T e

Anj alternative adjustment mechanism is most.conviently discussed in

o o i a1 = g—— ¢ 2® o oAl bt g P

the context of a situation in which, initially, given a rate ofpopulht@on

growth (r) and a rate of technological change (8), per capita income is

rising'and slacks are being generated. Not only common sense but also the -
1essons of thg physioerats and historical experience imply that a full con-
sumption adjustment is unlikely to occur. Moreover, alternativé and more » : :

realistic ways in which the surplus may, in fact; be disposed of may'have'gn . ;

{mportant feed-back effect on agricu}tural producﬁivity increaéé-itself.

 As we noted earlier,-fhe physiocrats élearly saw the ﬁossiéility of wsing )
the emerging agricultural slack for non-prﬁductive pufpo;es, j.e. an expansion
‘of so;éalled s;erile éctivities.l Thus, in terFs of diagram (lcj, as a particulér
quantity of reduﬁdant'workerg (B) and apricultural surplus (S) is penerated, - e
those vho owvn the Slack, i.e. the Iéndlbrds,,nobiﬁ$ij, Church, etc, may utilize T
it teo expand their consumption‘of services, handicgéfts, and other luxury !

products, Alternatiz7}y3 as the income of the ruling classes rises théy may

‘choose to enlarge th

7’

military establishment, wage var with their neighbors,
build pyramids, constr;ct-churches or enhance the general “cultural atféinments"
of thc'society in some other-way. VThere exists, in fact, an unlimited variety ..
- of uses to which_the economy's,slack can be put.by those who have control . - ’ i .
over its disjosition. This can be illustrated with examples from ali'parts -
of the globe which have undergoneilong centuries of typically %grariéh exis—
tgnbe prior to the Industrial kevolution. It is equally true, for example,
of the Pharachs of pyps, the Yopuls of India, the‘ daimyos of Japan, and the

feudal lords of medieval Europe.
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£ is'our contention that the choice of ‘such alternatlve uses of an

cconomy ] agrlcultural slack, besides belng of interest }n and of itself,
may have a considerable impact on the productive performance of agriculture
through its effect on the fate of téchnologicai change é;' In other words?.
as long as the economy is basically’agfariah and not duali;tié, i.ef:its
nonFagricultﬁrai activifies are stagnant and lparasitic rather thaniianQatively
dynamic, the réte of>agricu1tura1 productivity increase may be adversely
affécted over time. |

To explore this hypothesis a bit further, we should recall that tech-
noléiical changé in the agrafiah econémy involves'long-térm, sometimes hardly
perceptible changes in the state of the arts. The agrarian economy répresents
essentlally a struggle between nature and nunbers, with Sll?ht 1nnrovenents
An erop practives fashioned over the centuries and passed on from seneration
to genefatibn;_ According to the 'testimony of agricultu;al écondmists this
slov improvement trend of agricultural labbrlproductivity 6 can be sustained
only 1f the agricultural-ipfrastructure is kept in decent‘répair and impioved
upon. frfigatibn, fbr'example, the huébanding of tﬁe 1ife-giving power of water
while simultaneously rgducing the excesses of drouﬁhts and flbods.has been

one of the oldesg concerns of-man. Without proper ir:igation and dfainage
facilities or where such networks have;falien into diérepair it is very: ‘
difficult, if notriﬁPOSSible,_to translafe the slow but persistent accumulation ~-
of human experience on-th§~soil, into secular, if slow, iﬁcfeaées in prodﬁctivity.
The human resource inputs of one Deriod requ1red to ellcit such nroductlvity

Increases in the next may thus -be v1eved as a very 1moortant 1nrredient

of technological change. YWhile a portion of the apr.arian economy's labor
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.;'férce may, for example be redundant in the sense of contributing to this
year s output (using this year's’ state of the arts) it is not redundant,
put in fact required, for a varlety of activities Whlch may render agr1cu1tdre
more productive in the future. The unernployed an&'undergmployedvin agrinﬁlture ' .
can and do play a major role hisférically in the digging of irrigation ditcbes,
the construction of 1eveés and‘dams,-terracing, etc. -~ and in simply Heeping
existing facili;ies from falliﬁg'intq disrepair. .The marnltude of 6 is thus,
at least;in considerable part, a function of the eﬁtent to which the underem—
ployed apricultural labor force is engared in long ngstation pe;ibd productivity-"
enhancing activities of the kind referred to, | |

It is this consideration hhich makes the determina;ion of how the
agrarian econumy's slack is utilized so crﬁcial. Clearly it is up to the o%ners
. of the agricultural surplus and:thoée who have.conktol over fhe human resour;es
.aQailable,'whether the slack is to be -deployed in B-enhancing directions or
dissipated in high living and'cqnspicﬁous consumption. But it is an almost

definitional feature of the typical agrarian economy that the owning_cléssesn

m———

do not have a clear vision of the future and do not associate-the routinization
of secular productivity increases in Agriculture with current allocation

decisions about work and leisure with respect to the resources at their command. .

Yore likely, théy respond to their rising income by increasing their demand
. for the products of the sterile classes. This manifests itself presisely _ '

in that the.surplus of agricultural goods is used to hire éway the surplus ~

in manpower from agriculture~enhancing activxtles and towards the nrOV1sion of
nore personal serv1ces, more 1uxury goods, more pomp and circumstance and

last but not lgast, larger armies and more wars. In the Middle Apes the

tithe was extracted for the support of the Church, and the plethora of feudal
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: payments extracted to support both the military and civilian manpower demands
of King and baron. In Tokugawa Japan a high tax on land went almost exclu-

/1

sively for the support of the Court and the warrior classes.’= As surplus

manpower is bid away in this fashion from such alternative pursuits as pro-

[P

viding more water through better irrigatioh facitities and contributing to

éther dimensions of the agricultural infrastracture, the rate of agricﬁltu;al o i

prodﬁctivity increase is bound to suffer. Thus, once we reject the (rather'

untenable) ﬁdtion of a fixed, exogenously given,long ﬁerm rate of agriculturél

advancé, we can see that in the typicals- agrarian economy thére are forces

. at work tending fowards.a secular deciiﬁe in ®. Ve beiieve tﬂat this teéhno-

logy adjustment is based on a quitevréaiisfic view of the feal long runlprob—

lem of the agrarian society. ‘Ultimately-the downward.pull exerted in this

lfashion can bring the system to a halt, quite aside from_the danger of the

deﬁogtaphic trap of the Leibenstein-Jorgenson (COHSﬁmPtiOH—pbpulétion—adjgstment) school.
This hypathesis concerning "economic stagnation" brouéht aﬁout via :

"technology adjustment” may now bé presented in a more rigorous formal fashion --

. not for the saﬁe.of precise model construction But because énly in thié'way

can the "logical consistency" of the above ideaé be put to the éest. In

diapran 5, let the slacks ;urve'KFS of diagram lc be reproduced. Let "d"

’ R . .
denote a wage premium,i.e. the amount of excess pver the prevailing per
capita consumption standard C*, which must be paid to the sterile worker : o~
vooed away from agricultural pursuits.  Suppose the nurmber of sterile workers

is T; then the consumption per head of these workers is C*+d while the

/1Thomas Smith, The' Agrarian Origins of Modern Japan, Stanford University
Press, 1959.
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’ consﬁmbtion per_head of the.non~sterile workers is C*. The postulation of a
bositive wage premium "gr ig dug to the fact that.it generall& takes a pos?tiVe
real social fpst‘ro.mobilize, convert, and suétain“each sterile Vorker (e.p.
soldier, ;;;éSt, artisan, feudal servant) who hgs'beeé induced or forced
to leave his dependent lifé in agriculﬁure. -Since agricultural surplus S
is-the amount of surplus of agricultural goods after makiﬁg allowance for the
consumptiog»of the entire population at level C*, S represents the "fund"
out pf/;Lich the wages premlum to the sterile workers can- be paid. Thus if
a11 the surplus food is used to draw off workers for a variety of _parasitic
aétivities, ve have
1. 1%) S=Td _ ' _
gb{Eh is described by the stralyht line AX in dlaoram 5. ' .
This 11ne nov permlts us to determlne the al]ocatlon of the economy ts
'téﬁal labor force A at any peoint in time into three catepories, hon—redundént
of'productive-labor K,_sterile redundant labof T;and non—sterile rédﬁndantAiabor
ig ;ﬁe; » )
142) A= R+ T+ H-

For examéle,.sﬁpposc point'F representé a iypical point on the slaci“
surve (di;éram'fD.  At F thg'ent{;é'éééﬁlation EF {s seen to be &iéiéEd‘IQES )
three portions: the nonredundant iabor f&rce-K, the sterile ¥edundant labox
f;rée T (mobilized by the use of the agricultural surplus of AG units) and

.\ RS
tﬁf/non~steri1e redundant labor force M.
- Notice that the ﬁon;sterile redundant class (éomposed ef M units of

labor) represents redundant workers only from the static point of view,

1.e., at any point in time they can be withdrawn from the agricultural

sector without adversely af ectlnp the total aprlcultural output of that

‘ear, However, from the dynamlc point of view, they are productive in the

ense that their removal from the agr1CU1tura1 sector will adversely affect

hY
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.-=icultural prééuctivity in future pefiqdévby causing é to turn down as a con~
~ gequence of a rciative neglect of'agriculturai overheads. The-Easic notion here is

hat the gradual non—spectacular spread of new ayricultural technlques is inhibited
yp the failure to maintain and iriprove irrigation and dralnage facillties, feeder
roals, ete. These ac:ivities are bound to be heavily labor using-in the agrarian
cccﬂomy and once they are meglected, the long-run processes of slowly atcunulating
knswledge and paésing it on frbm generation to generation are impaired.

" In diagrzm 5, the (shaded) horizontalidistanéeé betueen the slack curve AFS
ond thé straipght line (KX) (1.11) repreéent various possible magnitudes of,such
redundant n§n~éterile workers. From the concévity of/the‘slack curye (aé previoﬁsly-'
derived) we know that, piven a fixed value of both innovation intensity @ and pop-
vlation growth rate (r), i.e. glven a particular slack curve 8/t in diagran 5,
the naoniﬁuda of ihe no 1—sterile redundant classes (") will eventually decrease to
zaro as the absolute size of the economy's population continues to expand, i.e. the
czonony continuteé~t§ move "upward” along the slack curve. .This means that, sooner
or later, the agricultural sector will definitely begin to suffer from a “shortage"
of this G-ucintaining tfpe of labor and ;hét'tﬁe “d&namic efficiency" of agricui-;
tural activities'cannot be ﬁaintained at tﬁe level of 0 once M dips below a certain
critical minimum level. :

The above 1dea can be described rigoxously by a behavioristic relati;h be~

t’cen @ and the 1abor force needed to sustain 6. For this purpose, let us denote

(A3 /L by q",

)J.

.2. "g" is the total non-sterile labor force;as a graction of L.

For sinplicity, we can postulate an increasing functional relation between 6 and q i.e.

1.132) ¢

]

Q(8) with Q" 0 where

n

.b) q=(A+M/L = (L ~T)/L

twaich states thet o higher level of © necessitates the applicaiton of a higher

IO

‘‘‘‘‘‘
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C /1
: fraction of the total labor force as non-sterile laboxr.'=
Civen fixed per capita consunption C*, the total consumption demand of the non~
sterile workers is C*(A+M) or C%(1L-T) and that of'the sterile‘workers is (C*+d)T.
since total output is LY*, we have - |
1.142)  CH(L-T) + (C*d)T = LY* vhich implies
b) | T/L = (YR-CX)/d and hence (by 1.13b)
c)‘ q=1+ (C*—Y*)/dv= $(¥*) with.¢'<b
Thellast equation states that Ehe valqe of q 1s uniquely determinéd by ¥* (aé
-indicated by the nétation 4(v*)). Furthermore, the value of q is invqréeiy related
to Y*, Topgether with (1;13a) we ;ee that © is a function of Y* and is, in facf,
inversely relateﬁ to Y* (i.e. as per capita oﬁtput increases; the value qf e de—‘

 creases). This may be written as:

"1.15) @ = h(Y*%) with h':o.

/1 In further explanatlon of (1.13a), let L(T) be measured on the horizontal
(vertical) axis of diagram 6. Since T€L, the relevant portion of the diagram lies
below the 45-~degree line OR. The radial lines indexed by q,, 4 37° ¢ .. are
q~isoquants. The straight line UV, parallel to OR, is cons 1ruc%ed Such that th

~ vertical pap between UV and OR is A (the non-redundant labor force). For a fixue

_ value of "q" such as q,, and for a population of L , the division of L_ into th_
three types of labor férce T ’ H and A is indicated by the vertical line segments
in the diagran. The same diVisidn is indicated for a population of a small size.

1 ({.e. 1 ~L ) for the same value of q (i.e. q,). We seem /1 <M /L . This
sfows the 91aPge country bias” of (1. 13a), namelu, 1n order fo. ma‘n%azn the same

- value of q (and 6) a large country must keep a larger fracticn of its total labor
force in the cateeory of M-type labor than the small country, °

-
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Ve shallﬁtéfer to equation (1.14) aé the innévaéidn response curve since
it sbécifiéé tﬁé level of innbvational intensi;y in’resﬁonse‘to per.cépita | h
" fncome changes. ﬁoﬁicé that the inverse relationship,which seems at first .
- blush to run‘COntrary to comhon sehse)’is due to a parficulér mechanigm
.uhté£ ve bgiiebe to be valid in the arrarian system, i.e..fﬁat in¢rea5es in
well;being of thé propertied classes as reflected in higher per caﬁita
fncomes and surpluses lead to an increase in deménd fdr the services of the
sterile classes to'thé eftent that .the aﬁ;iEultural productivity,incrgaéeé .
. sooner or later suffer from the neglect implied. Wh iie thére_are good reasons
to assume;that such a relationship is ine;itable in every agrarian sodiety
it seems reasonable tn terms of ihe,historical sitvations which come to mind ™
Cufie Tﬁkugawa Japan'and medieval Europe. In botﬁ these instances the evidence
points to tﬁe fact thﬁt'phe ruling-classes did not concern thsmselyes'with the

naintenance of progress in agriculture but rather devbted'their'energies to

the "pood life" and/or the making of war on their neirhbors —— both activities

L

/1 Sioce curve E,E,E, cuts "higher and hicher" member of the Y% Y$ Y3
family, 3 ' ot
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Ling subs;antial demands on redundeﬁt labor reseu:ces.-

Turning nov to diagram 7a, let the production function in (l;lOb) be
~1cten asl{Y* = 6-r and represented by the positively sloped:stxaight line.
.~o:ice that vhlle ﬁY* is plotted on the vertical axis the magnitude of"

a is indicated on the hoxlzqntal axis. }breover, since in our analyszs, the
populatioﬁjgrowth rate is assumed constant (QA?r) the straight line is a 45-'
depree line which intersects bolh axes at distance r f;om the origin. In
dlaﬁram 7b, vertically lined up with diagram 7a, let Y* be measured on the
vertical ‘and © on the horizontal axis and let the innovation response curve
(1.14) be represented by the negatively sloped curve. Mo;eover, let a vertical-
(dotted) line be dravn from peint E to oh;ai"point E' on the innovation res-—

ponse curve.

© Our theory of stagnetion via the technolopy adjustment-mechanism can now
" be summarized with the help of diagram 7b. Starting from a point such as @'
greater than r, }or example, the value of © pecessarily decreases (from |

6! lore“) because the value of ey is positive (see'diaqran17a). DUl’ing this
process, output per head (¥Y*) increases but at a decrea31nc rate (see diapram
Zb); Eventually, the value of © decreases to a stationary value (e ) at E

equal in magnitude to the population growth rate-(r)é* The economy will

71 It is readily admitted that in the present atate of our knowledpe,we do
not know what, precisely, determines the magnitude of 6. However, we

e e

do think that the amount of non-sterile redundant workers avai able L

_has an effect on ©., 1In diapray 6 we see that as M eventually shrinks R
tovards zero the amount of such workers available must,at some point,

become insufficient relative to other relevant magnitudes which are either
increaséng (i.e. per capita production (Y#) and total population (A)) or
constant (i.e. non~redundant labor (#)) to ngintaln the comstancy of

© in the long run.

72 Ynilarly, in the (unlikely) case that the initial ® is less than the
population growth rate r (e.g. at 87)8 will be increasing to the same
stationary value.
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'Jf" bé expandinp in.é stationary equi1iBrium state chéracﬁerized by the
;onstﬁ”;Y of Y*. In this_fashion, the phenomgnon of long~term stapnation
_results from the Qorkinﬂzof the technolofy adjustment mechanism.

Up to thlS point we have been - mainly concerned with understandinp the
vorkingps of the aprarian ‘economy and examininp the plausibility of alternative
rochanisns by which the system either escapes from its low levcl equilibrium
trap of_faces‘the proépect of long—~run stapnatibn. This examination has been
conducted,quite properly;-in terms of various postuiated real resource behavior
patterns of the agrarian System._ Equally impértént,uhpwe?er, in any discus#ioh
of the long run prosﬁects_of the aprarian éystem is the analysis of pfeciéeiy"
how, given the fact that the economy is not trappéd, the take—off is achieved.
In this particular context it becomes a question of.analyziny.the nature
of:cheltransiﬁiAn from agrarianism to dualism. This i; no_longer a larpely
QUantitative or real resource'questi&n but one that dealé with the qualitati¥b¢
nature of structural changes that occur as the System moves from one
repime to another.

" With respect to the first,-and relatively simplérllinc_gf'inquiry, it
-will be recalled that we found the consumﬁtion—populatiﬁn adjusﬁment mechanism
wanting in realism.» thile we arerquick to admit that objections,of a éomewhaE
similar nature could undoubtedly be raiéed agaiﬁst our ovn alternative
tcchuolooy ad;ustwent mechanxsm, we find it more reasodnable since it 1nc1udes
In the explanatory modcl certain hlstor;cal features characterlstlc 6f the
arrarian economy negleCted-in;th&.Jorggnson—Leibenstein.apéréach; This includes
the exi;tence of a non-consumed agricultural surplus, of non—agritultarél |

ProdUcpion activities and the importance of the forces vhich determine .

R et
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. ¢he rate of technological change. What is perhaps indicated for the

future is a partial synthesis of the consumption-populatign adjustment
and the technology—adjustmant mechanisms in exploring thé long-run behavior
of the agrariaﬁ system, i.e. both mechanisms may be at work to some extent

fn ylelding the observed "erap" outcome. In the real world tmdoubtedly

" peither are all the potential surpluses consumed by the agricultural wo;king

population not are they likely to be entirely diverted ¢t suﬁport the luxvry
life of the.proééfﬁied classes. The éxtent fo Vhich incréaSes‘in per éapita
income 1éad to Increases 1n'per capi&a.coﬁsumption, of to,éurﬂluses availaB}e
for other purposes; will in fact depend on such institutional factors as the
existing class structure,‘tenure arrangements, and the relative power of the
landlord to adjust rental charges. Clearly, considerably more inquiry into
such 6rganizatiéna1 char#cteristics of the agra;iﬁn economy is needed before
we can be sure of the ﬁore precise causation of the observed long~run quasi-
eéuilibrium in the system,

Witﬁ respect to the second issue under consideration, the qualitative
transformation of the non~érappeq agrarian ecénomy into rigorous dualism,

even greater caution needs to be exercised. In Jorgenson's treqtment)forexample

-once the ecgnemy 1s no longer tranped by Malthusian pressures the emergéﬁce

of tne industrial sector is viewed as the inevitable consequence of continuously

o

increasing per capita income and consumption levels. As the agricultural
h i EY '

" population's appetite for agricultural goods becomes satiated the transition from

monolithic agrarianism to dualism is effected by workers somehow being

"pushed out” into industry as a result of the increasing demand for industrial

goods.,

: o oA A——————————
i Aa e = B i e
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{ than that and must be based on something more than a real resource (in this case
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But an -analysis of this tramsition is surely much more complicated

' consumey satiation)calculus. What is clear is that we cannot even hope to

successfully approach so subtle a oroﬁlem without a much clearer picture
of the changing organizatlonal framework withxn uhlch the system then beplne k
to perform the economic functions requlred of the successful dualistic

society. Although Jorgenson, for example, claims to be talking about

: development in a dualistic economy he 1s really malnly concerned with the

question on the one hand of what deternlnes whether or not the aprarian
system will be trapped; and on the other, of development in a removed indus-
trial sector. There is virtually no analysis of the dynamic interaction

between the two sectors; thelr fates are sequentiélly determined, WNot only

" do agricultural savings play no ‘role in the indostrialization process'but

what happens outside of agriculture has absolutely no impact on vhat transpires

“over time. Clearly, what is reouired if we are to make real progress-

in understandlng the a11—1nportant transition nhenomenon 1s a2 prior understanding

of the reglme which follows. Ve therefore turn our attentlon in this paper
to the dualistic econony, with particular emph351s on the interaction between

the agricultural and industrlal sectors.
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TI1 The Dualistic Economy: A Bird's Lye View

The dualistic-economy exhiblts struetural characteristics which

]
!
s

-.frmrkedly different from those of the agrarian economy -- in spite of the

Cagst ‘that both are underdeveloped and heav11y agricultural. We shall first

csent a bird's eye view of the dualistic economy. Such a view will help

ar
[

gs to identify an analytlcal framework needed for the study of growth under _

dqﬂliSﬂ as undertaken later. In the prellmlnary dlscusslon here, we shall

mphasize the contrast between agrarianism and dualism to gain a better under-

standing of the magnitude of the problen invdlved in the transition from

eprarianism to dualism. : _
. _ ~

A major distinguishing feature of the dualistic economy relates to the

coexistence of a subsistence agricultural sector and a commercialized industrial

scctor.r In contrasf with the subsidiary and "sterile
of the aprarlan economy, usinp v1rtua11y no real capltal the industrial

productlon sector is a dynamic and virorous (if initially small) sector in

vhich real capital formation plays an important role. The basicrproblem

in this eccnom?lis not-one.of how to satisfy the growing luxury tastes of the
leisure classes in the pfesence of dlminishing returns in ab;iculture but of
how to sbift the eeonomy!s center of Previty from agriculture to industry
until the initially prcpondefant agricﬁlturel sector becomes a mwere appeedage‘
to the mature system.-

Specifically, the fact that real fixed capital is of such importance
in the industrial sector of the dualistic ecdnomy'is by no means as elementary
ard trivial an 6béervatioﬁ‘ee may appear at first blush. |
uith the advent of real capital, we introduce importaﬁt nev analytical facets,
namely a mow source of income (capitalist profits).and a néw source 'of surplus

(FaPitalist savirgs) , both absent in the agrarian

" handicrafts and services -

This is true because
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Associated with this new source of income ié a new propertied class,
.ihe ipdustrial capitalist with'owﬁership pf-the industrial éapital stock

" peing created out of the savings of the indﬁsprial sector. This emerging
capitalist class is anxious to increase its ownership of the industrial

czpital stock as mucﬁ ard as quickly as ﬁossible. It ié thus interes;ed

n;t only in siphoning off the new surplus for reinvestment in indﬁétry but
“also in gnhancing the pr;ductive pouer of the'ngw caﬁital throufﬁ the incor-
poration witﬁ.it of as much tecﬁnological chaﬁge as possible. The owners of
the industfiél capitél <= unlike the sterile.classes in the agrarian society --
thus have an incentive to'innovate-or éo Jhopt tind adapt the innovations of
gthers along the eéonom& s 1ndustr1al nroducL:on functions.

It should be clear moreover, that thc dualistic econowy s total savin? ‘
fund is composed not of one but of two kinds of surpluses, the industrial |
profits just referred to and the agricultural surplus'defined as before in
the context of.the agrarian'economy; It is this total saving fund which

must then be allocated to the two sectors =- along with entrépreneurial ac-

. tivity -~-to Increase apricultural labor productivity in one sector, thus freeing

labor, and to increase indusﬁriél labor productivity in the other, thus creating
a2 demand for the_allocated.labor force. 'At the same time, given the consumer
preferences of the typical worker, the éutpﬁt gener;ted in the.two sectors
must be such as to prevénﬁ either a "shortape" of food, or of industrial goods
as indicated by a marked chanpe in the intex-sectoral terms\of trade., Thus

‘
allocation dec1sions, taking into account both capital aCCUnulation and
technolopical change in each sector must proceed in a balanced fashion so as

to avoid the overexpansion of either sector in the course of the reallocation

Process, With the economy's saving and entrepreneurial energies expended so
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i . : _ o .
the synchronized forward movement of both sectors the prospects

H sor success, i.e. a rate of labor reallocation in excess of population growth,

are heightehgd.

>~

While it is, of course, true that capital accumﬁlation (as well as
technological chanpe) may play a.role in enhancing apricultural productivity’
{n the dualistic economy, we accept the evidence of such successful apricultural

revolutions as that in Japan, Taiwan, Greece to the effect that physical

capital plays'a relatively less important role in agriculture while the labor-

.is considerably more important. Thus the net. flow of capital resources

‘intensive adoption -of new techniques, the application of fertilizer, etc.

(as well as labor resources) in the course of dualistie growth is out of

agriculture and into industry.

Acceptance of this notion of a balanced inter-seétoxal allocation

- process_in the dualistic economy leads us directly to the idea that the

owneréhip of industrial capital poods may be viewed as a possible reward

for the generztion of an agricultural surplus. Moreover, once the apricultural

;propertied_é}aséeq,,i.e: the landlords and nobiliﬁy, beein to view the

acquisition of industrial assets as more desirable than the making of war and

the pood life in the aprarian context, not only is the transition to dualism

assisted directly but there is an important feed-back on the incentive.toward
further increases of agricultural productivity. WNo longer does the landlord
view apgriculture as an important but necessary evil to be put up with, but as

. - . N .l )

a direct means of participating alonpg with the oripinal industrial capitalist/'

in the ovmership of the prowing {ndustrial sector.

ey
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 Thesc claims ayainét~the industrial sector are egstablished in the

N,
RS

? _.grse of facilitating the net flow of surplus (or savings) from agriculture

.o the rest of tae économy., Surplus food is sold by the landlord in the inter-

ket znd the proceeds Iinvested in the industrial sector.

/1

-octoral csmmodity mer
this is accomplished most easily in the case of the ddalistic_landlord
who has one foot in cach sector and directly owns and manages the newly created

»3

Iadustrial produection structure. Alternatively, the claims against the industrxial
sector can te acquired by the owner oﬁ‘the agriculiuréi surplus through

‘a system of fiﬁancial intérmediati@h, é.p; the purchasé_of saviﬁ?s cerfificates,
bcnd;‘and stocks implying the more customary erqration betveen ownérship‘ ‘
and'contfol. But‘iﬁstifutfons of thié type are difficﬁlt to establish.in the
tyoicnl undcrdeveloped,ecqnomy, and.once established, the éxtent to which

such novel instruments of credit‘will really be accepted by a skeptical

public is probleﬁaticai.' The most trusted finéncial iﬁtermediary islobviously

cne-self or one’s close relatives and that is vhy the dualisﬁic landlord (as

cncouintered in Japen) or his counterpart may be of such importsznce for both

*tia. tiansi«ion from apravianism to dualism as well as for the continued prowth

of the dualistic eccnomy. Thg dualistic landlord as asricultural entrepreneur

hes zn increasing interest in innovating in that sector as the potentialities

-

(¢}

N

industriclization bocome apparent to him; simdlarly as industrial entrepreneur
ha Is eoxicus to inncvate or to adapt the industrial innovation of others to
the fullest extent possible. Technological chanre in both.sectors is thus

botnd to yield increasing surpluses for the ovning class and a more rapld

cccurulaiien of the desired industrial capital stock. In juxtaposition to

/1 Fox.a fuller. analysis see Feil~Ranis, op.cit, Chapter 5.
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[ pepative effect on 8, the dualistic economy is characterized by a technolopy
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7 ¢he technology adjustment mechanism of the aprarian economy, which had a

adjustment mechanism which has a positive effect on 8. No longer are human
reSOuUrces and entrepreneurial attention pulled away"from apriculture and

squandered on luxuries and frills but productivity chanpge in apriculture is

viewed as a major engine.for the balanced forward motion of the entire dualistic

system. Ue may call this a positive technology adjustment mechanism.

. Oﬁe 6ther facet tf the emerping dualistic economy deserves further
cénéiderétioh -~ namely the detérminatioﬁ of.the néture “and rate 6f'techn0j
logical cﬁange in the industriai sector. As long as the economy i§ basically
agratian it ié relatively.instlated not only from qhange domestically but
also ffom the rest of the world. Once the transition to dﬁalﬂsm ié under way,
hovever, the economy becomes more fu11y exposed to the.rest of the world
not only throuph the exchanye of prlmary products for imported consumer and

capital goods but also through the,accompanyinn transfer of technology. As

we have already pointed out, the incentive for adopting new and more efficient

-. production functions on.the part of the emerping class of industrial entre- |

preneurs clearly exists} but given the prior preoccupation of the propertied

classes and their limited experience with industrial-productipﬁ they are likely

to turn‘for help, ét least initially, to tﬂe outside.

As Veblen pointed out long ago/-l considerable advantawes attach to the
"late-comer nation" attemptinp to industrlalize. Such an tconomy is in a
position to survey the technqloglcal shelf already perfected sy others and
pick and'choose that vhich seems most suitable -- without itself incurring

the considerable cost of trial and experimentation. But, while innovations

with the highest pay-off or yield'are likely, at least initially, to emanate

/1 Thorstein J. Veblen, "The Opportunlty of Japan," Essays in Our Chanrlnp
Order (New York:1934), pp. 248- 66- . ) -

hY
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2 gbroad, this docs not mecessarily imply the adoption of the latest most

Up—tondate'techniques known, noxr the mere transplantation of processes from

one country to another. As the 19th century Japanese experience well illus-

:1::1t:es/:= technolopical ;ransfc:s from the more advanced to the late—éomer

cevntyy are mo;t effective when handled selectivély,Ji{e. in some caSgs,'

the adoption of.ﬁethods aiready rendered obsolete abroad by the substantially

Siffercat faoctor endawmenf,,toggther with thé'transfér of the latest ("most

modern") methods, in others. The heavy borrowing of‘industrial technoloéy

from abr?2d in the early deccades of the dﬁalistic econony does not, moreover,

preciudéla_considerablc dosage of domestic innovational activity. Such ac-

tivity will, howe?cr, be directed'mcre towara the adaptation of imported tecﬁniques

to difécrent local conditions (e.g. thé greaterrrelative availability of cheap

labory rather than the cfcation, from sératch, of new methods of produttion,
The;rolc of teclinclogical change both in térms of its i;tensity or strength

znd in terms of its slzntedrioss orx blas can thus be of wvery con51derab1e

impoftancc In the eaxly industrialization_process. T. Watanabe concludes

thet-"tha ‘mést imborﬁané'céuses for Japan's rapid industrialization ;an be

found in the nature zad grovth of technological channe".[; Innovaﬁions,,for

exanple, wers responsible for as much as 80% of the absorption of industrial

labor during £l.2 ea=iy saried in *le case'of'.Tapan.—/—'3

/1 Sec, e.p. G. Ranis, "Tactor Proportions in Japanese Economic Development",
Amaricon Faoncmic Review, September, 1957 for a fuller statement on’ the
subject of this. paragraph.s »

/2 "Eccnomic Aspccts of Dualism in the Industrial Devélopment of Japan,"
~ Econom®c Development snd Cultural Chanpe, April, 1965.

/3 Fei -Ranis, op.cit, p. 1753-131.

wopw
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'/! It is moreover, also a fact of lifé,‘as Veblen again points oﬁt,,that
the éarly advantape of the late-comer is ultimately dissipated. As the
:echnologicél shelf of the more édvanced-aountﬁiés is.cleared of relevant
teéhhiques the annual“ré;é of technological adv§nce'of the industrial sector
of the-duaiistié economy. is likely to slow down OVef time.'iAs the dualistic
econ§my becomes mofe and more industriaiizéd, hovever, in the course of a
Su;cessful 1abor re&llocation process its domestic skill and inpenuity levels

will be rising; increasingly as the importance of borrowed industrial tech~

noloay deciines.fhe econony will thus be in a position to produce its own

technological advances domestically. In fact, it may be said that it is the .
capacity to generate a sustalned flow of indipenous technolopical change in

a routinized fashion which marks off the mature from the underdeveloped

society.

The above hopefully has served to illuminate many of the major facets of
growth in the dualistic economy in a seneral way. In most startling contrast
to the agrarian society is the emerpence of a dynamic industrial sector.

Let us, therefore, now concentrate on a fuller exposition of the workings of

the industrial sector in the dualistic economy.

-
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v rDevéiopment of the Industrial Sector of the Dualistic Economy

Production Conditions

Since the very esseﬁc¢ bf dualism implie;.that'thé comﬁiete interaction

,ﬁetweenjthe two production sectors 1ies clése to the heart of fhe developmept-

process, the analysis of the industrial sector, as such, can at best prbvide

only a partial and incomplete view. But we shall also try to indi;éte how

this éattiai viev fits into our more genéral equilibrium framework of thinging.
To the extent thét real’caéital and technological chanée,fogether with

the 1;£or forca;constitute éhe-baéic caﬁsation factors determining industrial

output X the production function for the>industfial sector ﬁay be postulated in

the general form as |

3.1) X = £(, L, t)

‘where K(L) stands for capital (labor) -and where_"t" stand for time or the state

of the arts. The explicit postulation of :he.time vaiiable (t) is to enable

us to formally aﬁalyze the phenomenon of technological change, i.e. changes

in the pfodgcfioh function through time, Tolsgmplify our apalysis, we shall

assu&ertﬂat (5.1) satisfies the conditioﬁ 6f constant returns to.scale (CRTS).
Since we will be concerned with a system of observable econoéﬁc magnitudes

felated to the general funcfion (3.1); it wili facilitate our exposition to

first introduce a system of "growth equations" related to these observabte

magnitudes, The essential econoﬁic.magnitudes are obviously the "primary"

variables of (3.1), industrial output (X), capital (K), labor (L), the various
. LY

ta;ios dexivable fram these primary variables such as X* (= X/L, industrial out-

'put per head), k¢X/X, output—cépital ratioj; K* (=K/L, capital per head); the.

' facto£ reward; w(real wage) and  (rate of return on capital), as well as various
‘possible indices measuring the quantitative and qualitative aspects of
technologicdl change through tim '-Usipg the notationﬁ?y to denéte the rate

A
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t v : _ :
/ .of change of the time variable y_(i.e.?y:r&y /y)’ the system of growth equations v

_‘.t:_._
' d: |
which will be useful axd ™ !.

13,22) N =N_ 4, F N, 0 T (rate of growth of industrial output)
' y FRSC L'L. _ . . .
by T % =7+ ¢YTLY/E . (rate of growth of output per head)
y N\ Ja . i , - )
= .L N . . . . N . N
‘c) L J ¢L nL/K (rate of growth qf.averége productivity éf capital)
P -:- + . g ”, [ s N
d) n . € 1 | ®/L BL J (rate of g;owth of.competltlve real wage)

: =c, + B, + ate of growth of .competiti fit ra
e) n“ .ﬁKK 1 L/K B, +J (rate g mpetitive profit rate)
where the various nbtations used in the above equations are

-3,3a) static procustion concents

i) ¢1f ﬁg%&gc : (labor elasticity of output)
ii) ¢)K = X '§;$/X (capital elasticity of output)
AN : ) . :
iii) € S . . 8 / - .(elasticity;of w with respect to L{h“
15 AR 7 A ) a espect

b) dyossmic production concepts

' 3 A

i) J= / ) : (innovational intensity)
ii) B, = 2 X / 2AX J r(degree'ofnlabor using bias of innovation)
Bt AR T KAV : L U

Vhiler the fomiliar production concepts need no further explénation, innovational
intensity J is the "rate of change of output due to the lapse of time -(or technologi-

cal change) only" and the labor-using bias index BL is the "deviation from

nevizality of innovation as meacured in teims .of the rate of change of the marginal

productivity of labor." In particular, it may be'noted that the innovation is

-
D

labor-us*.'*cmr (latoxr-soving, or nautral) in the. chk51an sense when ﬁL>’o (B <o’or

- N

BL e o),

A

—For a full derivaticn and explanation of these growth equations see Fei and Ranis,
22 cit, Chapter 3. We shall only be concerned here with a brief explanation of
thece equations. ‘ :
L& is the partial alast lCltj of IPP (marginal productivity of labor) with respect
~tolabor. Iecause of the "lou of diminishing returns to labor", € . is positive as
cdefined. (It neasvres, for evample, how fast the marginal productlvity will 1ncrease,
1f labor is withdrawn or if capital is adde@
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The eqoﬁomic-interpretatibn-of the growth equations in (5(2) in terms of the - ;
coﬁcepts in (3.3) are straightforward enough. For gxaﬁple, (3.22) traces thé rate
of change of industriai output tq a capital co?tributién @”Knk), a labor contribu- ;
tion (¢L nL) and innovational intensity (J). ZEquation (3.2b) traces the change of ,
output per head (or the averaée productiﬁity of labor) to innovational inténsity ) |

as well as to the rate of capital deepening (nK/L’ adjusted by the capital elasticity

of output ¢K). Equation (3.2¢) is symmetrical to (3.2b), Finally, eguation (3.2d)

traces the causation of the rapidity of the change in the real wage (nw) to the

intenéity of innovation (J), the degree of labor-using bias (BL) as well as to the °

. vate of capital deepening (nK/L}adjusted by the labor elasticity of MPPL ( ELLX'

Before we apply these growth -equations to the analysis of the industrial

development process in the dualistic economy two remarks of a mainly methodological

" nature may be helpful. First of all, it is well to notice that growth equations

itS rate_of change. A useful general relation to remember in this connection is

(3.2) indicate the inétantaneoﬁs rates of change of the various economic @agnitddes
in?olved. As sﬁch, they must be used with eare in the analysis of tﬂe grgwth pro-. o
cess.,Speqifically, it is useful to make the elementary distincéiqn between thev:
";;as;nal", Yeyclical" andhdsecular" characteristics of an economic time séries

and to kéeprin mind that for the énalysis of'the process of economic development.

the primary emphaéis musf be on the secular aspects of economic change. Thq§,'
in,observing'the changes that take placé in the iﬁdusfrial sector, the "correct"

view point (at'leastjfor purposes of ;He'present paper if not fof development -~

theory in general) is to emphasize change over a-longer inferval of time (say a

- decade or so) rather than year to year changes. Technically this means that in

observing development-associated changes, it is essential to observe the recorded
accumulated values (say over a decade) of such instantaneous rates of change--as
glven, for example, by the various growth equations in (3.2)., Thus in what follows,

we will be concerned with the magnitudes of a given vafiable, when we are given



may'not hold for the general case (3.1). For this reason, it should be clear that

when S(o) is the initial value of'S(tflz "We shall have occasion to make use of

analysis of as complicated a real world phenomenon as economic growth we shall

~40-~ .

)
- 4t

3.4) 8(t) =8(0) e’ -
(3.4) in conjunction with the irstantaneous rates of change in (3. 2) Secondly,

it 1s approprlate to remlnd the reader that the growth equations in (32) are

generql equations deflned for the general production function (3.1). In the

find it convenient later on to make somewhat more limiting assumptions about the
precise nature of the production function in (3.1). 1In other words, certain

observable results which can be derived for a special production function may ox

wherever a particular conclusion is not borne out by empirical fact it -becomes

‘essential to know whether we'are refuting the special production function or some —
‘othexr conceptual aspects of our analysis not»especially related to the specific : P
type of productlon functlon postulated It is, 1ndeed for this reason that we Cw

have adopted thls round- about approach by flrst presentlng the growth equatlons L:

based on the general productlon function.

Technologlcal Change

In follow—up of the above set of obiter dicta, we shall assume that the pro-
duction function (3.2) takes on the following special form

1 xere @ BT e, SO T r

i.e. that of the Cobb-Douglas with a (neutral) innovation fagtor F(t):*ﬂ

1 . . . " . ' .
[*Note that when t=o, S(t) =_§(o), (3.4) can be easily verified by deriving,7s.

/2 o |
—The selection of the Cobb-Douglas function is, instinctively, the first choice of °

economists when attempting to simplify the analysis of the growth process (e.g.
Jorgensen, ''Development of the Dual Economy'”, Economic Journal, Spring, 1961).

While Jorgensen assumes that the innovation level factor F(t) takes on the spec1a1
exponential form e® t, with © given and constant, we believe this to be unrealistic

for reasons glven in the text.
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gor (3.5), the innovation intensity J is

3.6) I =7 g

In the case of a contemborary dualistié uqdefdévelgped éountry, arriving on
fﬁc séene as a laté-comer anxious to bor?ow ;échnblogy from abroad it is reasonable
to postulate that.J initially ;akes'on'a shape as indicated in diagram 3, i.e.
monotonically decreasing to a statiomary level "b' as the considerable advantage

of the initial late comer status are gradually exhausted, i.e. as innovations be-

 come increasingly "domestically" generated rather than importedflf In particular,

we can make the assumption
3.7) a) J=b+ae b2 9, aZo, u%o vith

b) 7{'.] & ‘_1/(1 + (b/a)eUt)‘

While J is plotted (in diagram 8) above-the horizontal axis,// . is represented by
. , {3 e

-

the monotonically increasing curve below the horizontal axis. Thus-the .underlying. . _
assumption is the "deceleration" of innovational intensity. Applying (3.4), we

s£an_now-caleulate-the_ innovation level factor as

: ' -ut
3.8) E.= ?(0)-e,SJ?t = F(o0) ebt.(é}/u)e u'- *afu

This is plotted in the same diagram and is represented by the concave curve which
monotonically increases'Without bound, Finally, using (3.8), the production
function of (3.5) takes on the. following concrete form (through a redefinition

of the unit of measurement of output):
' - B _1-B '
bt-(alu)e ut g¥ g

3.9) X =

Genexal Stratepy of Analysis. .

It must be our purpose to explain the process of the-expansion of industrial,

P—

1 . . . - . . . .
—ifter reaching such a stationary level "b" it is perfectly possible--if not likely--
for J to increase again after a time once the indigenous innovation capacities of

the mature economy assert themselves in a routinized fashion. : - a

~

» a
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AlThe most celebrated-exaﬁple in this tradition is Arthur Lewis (op. cit.). This

j i - -

'f output‘X in relation to the expansion of the industrial labor force, the industrial

capital'sfo;k, as well as innovational activity. Ip the apove, we have made the
bQSic simpiifying assumption that_technological_dhange in thé iﬁdustrial-sector
is ﬁeutral and given exogenously. This léaveé us with the major analyticalitask
of how'té-determine a realistic causal order in the relationship among inaustrial
output X, capital K, and labor force L.

Following the notion well accepted in the recent deveiopment literature on
dualistic economies let us assume that the wage rate in the industrial sector

(in terms of industrial goods) is determined exogenously, e.g.” by conditions in

. 1,
. the agricultural sector,~ i.e.

3.20) w = w(t)

To understand the economic impact of w(t) on the growth process, we must know the
reasoﬁable time péttérh of the exogenously given w{t) in the dﬁali;tic'economy.
For the case of historical Japan which most économiéts would agree represents one

of the few well-documented cases of successful emergence from underdevelopment and
' ' 2

—
.

dualism to economic maturity, the behavior of the real wage is given in diagram 9

- . -

For this period; from the secular point of view, we can distinguish two phases

of wage behavior as marked off. roughly by a turning point around 1915. In the

first phase (before 1915), we find a very moderate but persistent trend for an

increase in the real wage. Although we can.observe oscillations around that trend,

such variations can be.neglectgd as being of the "cyclical variety" not really _ -
. _

pertinent to the sepulér view of the growth process.

Howeveyr, what contrasts sharply with this first phase is the wage behavior in

Position was-later elaborated by Fei and Ranis, op. cit.

AgReproduged from Fei and Ranis, page 263.

»-
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the second'phése (the period after 1915) which shows an unmistakable trend of

rapid and sustained increases in the real wage. 'No matter what reasonable

indices are adopted, the marked difference in the secular wage behaviox Between
these two period cannot fail to convince-us-that deveiopment of J;pan Qas .
charactefized by the existence of two radicai}y different stagés of g:owth in
the sense that the economic system réally operated in two different ﬁregimes"-

pharacteiized by different rules of_behévior.

While such inductive evidence alone does not have the power to convince us

thét ali successfullcontemporiry uhdeidevelopéd countries must ﬁecessariiy
féllow the same two consecutive regimes of growth, proceeding from dualism

to maturity, we have feasonlto believe that the histqricai experience of Japan.
is relevant to Ehe'labof surplus tyée of contemporary underdéveloped countyy.™~
It is sufficient to state here that an adéquate exp}anation (or justification)

of the two regimes thesis must basically be related to what is happening

.simultaneously in the agricultural and industrial sectors (more precisely the

-

interaction between the two secrors) of the dualistic economy. We shall return

to thlS problem below.
For the time being, however, in.analyzing the growth of the industrial

sector let us make the simplifying assumption that the real wage can behave in

-

two ways, either remaining constant or vigorously increasing. This first case

is used to approximate the regime of_Jépanese growth for the period before 1915
contrasting éharply with the second phase in vwhich the real wage increased
markedly (see diagram S)., We may also make the simplifying assumption that

in this second phase the real wage increases at a constant rate, Thus we

A )
~This thesis is fully elaborated in our book’ (op. cit.) esp..Chaptexr. 7. The

tredsition from dualism to maturity is noty however, essential fo the zain

objectivesof the- prefent paper. . . : . SRR

kY
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3.11) a) My, =9 _f-.(consténp ;ndustrial wage in phase one)
b) ) nw > o and ﬂw =z é > ° (incrgasing industrial wage in phase two)

while.somé modest wage increases were, in fact, taking place in Japan duriﬂgr
phase ﬁné, they aré minimal when viewed in historical perSpecfive. Neverfheless,
we know thét "natura non facit saltum. " The rate of grow;h of w may thus be de-
picted not ‘as-a step—functiqn but fising very gradually towards a stable Igvel
as deplcted in diagram 8.. ' o o

The analytlcal significance of the exogenously postulated 1ndu$triél ﬁége
rate (3.10) is two-fold in terms of its impact on both capital accumulation and
labor absorption. At any pgint in time, given-capitai (k) and labor (L) as well

as the exogenously—given-innovation level, we can détermine»industrial‘output X

With the real wage exogenously given, we can_then determine the distr ibutionoi R

..~ wage_income (wL) and property income (7K)." In this fashion we have determined

one of the main sources of the economy's saviné'dr»investment fund once we
idéntify faving qith property income. Moreover, the adéitiog to the capital
stock in the next period is détermined aﬁd.thus we have quickly pinpointed the
savingfbghavioristic significance of w(t). Furthermore, with'a giveﬁ capital
stock, we can determiné the amount of labor which will be hired under competitive
assumptions when the real wage is given._ Thﬁs we aré.able to determine the

industrial labor force in the next period and stabilize the labor absorption %

significance of w{t). 1In this fashion, the dynamic gfowEh.path of fhe system

is completely'determined.

In summary, given exogenous innovation and wage behavior, we can determine

- all the significant growth processes of the industrial sector. In what follows,

we shall investigate the qualltatlve aspects of this system——under the aSSumptlon

that innovation behavior takes on the special form (3 7a), pertinent to the

- underdeveloped "1ate comer", and that the wage behaveS in the special ways
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(3.11ab) pertinent to the labor su;plus type of>dualistic economy. From this-
ve ;hall try to deduce conclusioﬁs for certain observable economic magnitudes,-
.with some effort to ascertain.the‘ektent to which the validity of such con-
clusiéns is due tolthe épecial assumptions-of (3.9)iand_not valid for the
geﬁeral production function of (3.1). . .

With this purpése in mind,zlet us first diséose of a minor tecﬁﬁical

matter. For the Coﬁb-nouglas function in (3:5) we have (from 3.3)

312) &)@, =1-R; O, =P

.
B) €Ty T B

) B, =0 - N - - .
Thus both the static and dynamié_prédﬁction cdncepts of (3.3) take on siﬁpler
forms. For éxample, (3.12a) states thercdnétahcy of the distributive shares,
(3. 12b) fhe constancy of the'labor‘elasticity of the MPPL and (3.12c) the
neutrality of innqvétions in the Hicksian sense. All these follow frem the
Cobb-Douglaé nature of the production'function.; It remains for us to show the
.significance for_growﬁh of theSe‘speciai properties.

'Analysis of Capital Intensity and'iabbr Productivity

let us first concentrate on an analysis of industrial output per head

X* and investigate the relationship between X* and the wage rate w. From

-

(3.2b) and (3.2d) we have

3. 13) n.‘. =J + .'-51).__.1(__(“‘.7 - BL - J) ’ . ) .y
. Xa‘ eLL ' ‘ ) ) . .. .

" which is quite'geheral. In case the production function is Cobb-Douglas we

substitute’(3.12) into (3.13) and obtain

3-14). nX* - nw
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3'17) nKz’: = € _
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i.é. the rate of increase of output per head is always the same as the rate
of increase of the real wage. Applying (3.4) we can also.obtain the

following relationship between X* and w over any longer historical period

~.

of time

3.15) X () T Xk () or Xk (£)/x¥ (o) = w(t)/w(o) :
w (t) w (o) ' o | o : ‘ L » !

' . -1 .
which states that X* (t) and w(t) always increase proportionally.—— This
result permits ue to predict that in case the industrial wage is constant
(3.11a) output per head in the industrial sector is also constant; and in case

the real wage is increasing (3.11b) output per head also increases and at

about. the same rate.

Turning now to an analysis of the behavior of capital per head K¥ in
the industrial sector we have (from 3.2d): _
3 - o . - 3
1 (ﬂw By, J)  ( LD > o) - o R !
LL : '

which is, once again, a general equation. However; in case innovations are

neutral in the Hicksian sense (BL = 6) we obtain

; = 1. ¢ . -
i e

LL -
Thus we see that vhether capital shallowing (ﬂ < 0) or capital deepening

@, > o) takes place in the industrial sector in the course of the development

K'.
process depends or the comparative’ strength of two exogenous forces, namely
. v . ) . 7 . . ' . !
the wage force (nv) and the innovation force (J). An increase in the wage
A 2 : g ) .

rate nakes. for czpital deepening, (i.e., as we would intuitively expect,

entrepreﬁeurs substitute capital.for labor) and high innovational intensity

’
V4

;

1Notice that their strict proportionality is due primarily to the Cobb-Douglas
nature of production function. The more general relationship between w and X%
is given by (3.13). When (3.15) is not borne out by empirical observations this
should be’lnterpreted as a refutation of the Cobb-Douolas production function.




makes for cap1ta1 shalloW1ng (i.e., as we would. expect, more labox w111 be
employed on a f1xed amount of capital after 1nnovatlon.) This simple analysis

is, in fact, completely due to the assumption of Hicksian neutralltgi"and is

.not.réstricted to the Cobb-Douglas type of productidn function. Vhen the

Cobb-Douglas function is used, we obtain the simple result
| 1

3.19) N, = 3 -3

Notice that when the real wage is constant (and innovations are taking place)

_capital shallowing must, of necessity, occur,i.e. UK* =‘%. Moreover, if J

“gradually declines as the economy uses up its "late-comer™ advantages the raté

of capital shallowing also gradually declines. On the other hand, if the real
wage is increaéing we méy reasonaﬁly assume, for the case of the poor labor
'Supplus economy, that nw starts from-a small value and gradually increases to

a stationary larger value as indicated by the nw curve in diagram 8. cConsidered

_together with the J-curve in the same diagram, this leads us to e.pect, first

capital shallowing, followed later (in diagrém 8 after point T) by capital
deépqning in the industrial sector of the duéliétic economy:~

Applying relation (3.4) to (3.19), we have
' : ' 1

3. 20) a) K* = X% (0) [ ej,(nw - J)] —B— or . .
b) KX ‘)'4.3 = w(t)/w(o) S . S
L k*(o)y, -  F(t)/F(o) ' _

'lIn Fei and Ranis, Op.‘CLt-, we have analyzed the same phenomen  in greater
“detail taking into consideration the possibility of innovational bias but
neglecting the possibility of any variation in the wage rate:in the labor .
surplus economy.

'ZThis finding is supported by our preliminary statlstlcal work on Japan (see
Chapter 4 of Fei and Ranis, op. cit.. although, as we have mentioned above,
this analysis was based on the strict ‘constancy of the industrial real wage
assumption and the zdmission of the possibility of innovational bias.).




' Analysis of Saving and Capital AccumulatiOn
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which shows the relationship between the '"wage multiple" 'w(t)/w(o% the
"innovation multiple” F(t)/F(o) and the "éapita% intensity-multiple” .
‘K*/K*(0) over any giveh ingerval'of time. | .

ih.sugmary, we see that of the two critical ratios K% (capital per head)
and X*.(oﬁtpqt.per head), the latter depéndé on the behavior of the "wégg force

while the former depends on the behavior of the "wage force' as well as the

."innovatiéﬁ force." Combining (3.20b) and (3.15) we have

3:21) ['K*/K"‘(b)]'ﬁ =%%

Let us turn now to an analysis of the long-ruh behavior of the rate of '
growth of capital nK' In the closed dualistic economy there are two main com-

ponents of saving, i.e., (i) the profit component (ﬁrl) which emerges out of

industrial profits and the'(ii) agricultural surplus component (f?é) vwhich

emerges out of the channelization of agricultural savings for the fimancing of

“capital accumulation in terms of industrial goods. Notice that in the dualistic

“economy which 'wé envision, capital goodé consist entirely of the output of the

industrial sector, and thus both (i) and (ii) constitute the apportioning of a’
paft'of'x as investment goods. In the Eﬁse of the reinvestment of industrial
profits (i), we havej?'l flax (by 3.12a) and such industrial profits correspond

directly to a portion of the output of the industrial sector. With respect to

-

v

275. which originates in the agricultural sector in the form of surplus
d L L}
agricultural goods it is used by the owner of that surplus (e.g. the landlords)

to exchange for industrial goods with workers in the industrial sector. 1In

this way, surplus agricultural goods are used as a "wages fund" which finances

"n:
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the real czpital accumulation in the industrial sector.™ Based on this under-
étanding.of the nature-of"/?”'2 it is reasonable to assume that the amount of
saV1ngs fuwd avajlable from this source is related to the number of workers

allocated to thz industrial sector. Thus we may postulate, for the two - :

components of the total savings fund,

3.22) a) ;?”1 = X S (industrial component of the savings fund)
. b) ;7f2 = gL o (ag;icultuial;component of the saviﬁgs fund)

In 3.22b) g may be referred to as.the surplus coefficientjas it measu;es the
volume of the agricultufeade;ived_savings fuﬂd per unit of industrial worker.
Siﬂce ve earlier asspmediﬂ the way of.simplifying our anélysis, ﬁhat the:
total.saving fund is devofed,énﬁireiy,to,real capital éccumulation in the
industrialtsector, the raté of grpwth'of capital in the industriallsector can
"be writ?én as ' _ _
3.23) Ny =L1x72 = (7 /1 4752 )K‘f ng +g)/K=‘~.' o .
Froﬁ this we caﬁ.sge théﬁ the rate of growth of capital is seen to depend on .
the surplus coefficient (g), on output per head X%, jrihe béhavior of whith éan
b; tfaced to the vJa-ge fo.rce (3. 15)_7.and on capital per head, K* -,“:t'he behavior
of which can bé traced to both the wagé and the innovation force (3.2)521.
ﬁotice that the magnitude of v+he surplus coefiicient el may notAbe con-
stant through time; furthermore, both "g" and "w" are closely related to‘the
avzilebility of c3 : fcultural géoﬂs ngh%erms of trade betwezen the agricultural
sector and the iﬁdustrlal sector in the dualistic economy. To see this more
fully recall thatvin times of a qupgr crop, the abundant supply of

agriculturél-goods in the Intersettoral commodity market will tend to depress

KlThe precise method of this transfer, via the intersectoral commodity and the
intersectoral finance markets, with the industrial worker giving up industrial
goods (or claims against the industrial sector) to the landlord in exchange for’
the agricultural wage gooda left behind .is analyzed in detail in Fei and Ranis,
-op. c_._. Ca. 3. .
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the agricultural sector’s terms of trade. This will, on the one hand, make

food cheaper to the 1ndustr1a1 sector and hence lower the value of w(t), on the
other hand, when the owmers of the agr1cultura1 surplus seek to exchange their"

food for 1ndustr1a1 capital goods in the 1ntersectora1 commodity market ‘they w111

be able to obtain only a smaller amount of 1ndustr1a1 goods on a per unit of
Conversely, a bad crop will

industrial workerbasis. Ihus both w and g £fall.
raise the price of food relative to that of industrial goods and will-cause both

w and g to increase.

TN

For purposes of simplification, we shall assume that the rates of change

of wand g ate the same, i.e.
3.24) a) ﬂg =7, and ‘ _ o
b) 8/g(o) = whi(o) (by 3.4) o
‘When' (3. 24b), (3.5) énd (3: 20b) are substitﬁtedvih (3.23), we have, after . ' -
. . 2 re t- . ) . . . - : . » v
simplification, 1 £ | : . %
= m[F/F(o)]lég Lw/(o) £ vhere , f
. ’ - F

3:25) a) ﬂ
B m= 9}{*(0) + g(o)/K*(0)>0
Equation (3.253) traces the determlnation of the rate of growth of capital to
' jon behavior. - While a high

-

the two éxogenous forces, wage behavior and innovation behavior
level of 1nnovat10nal intensity sustained through time will contribute to a_ hlgh

rate of growth of capital, a high rate of Wage increase will depress the rate of
These results more or less confirm whatwe would expect

growth of capltal

]
¢

intuitively to-be the case, i.e. premature wage increases ¢an choke off the

industrial growth process.
Nevertheless, in the dualistic economy, the relatlonshlp between the real

wage rate and the rate of growth of capltal in the 1ndustria1 sector is a
complicated Oné-For even at the level of abstraction envisioned in this section,
in various ways. On the one hand, an

o
i

variation in the wage rate can affect 7
increase, / for example/, in the wage rate will adversely affect the internal re-
:\ . R
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The two terms on the right-ﬁand side of (3.26) can be analyzed separately. The
. . A

N

investment potential within the industrial sector by depressing the industrial "~

profit component 071)'of the saving fund. On the other, the increase in the

- surplus coefficient (g) associated with an increase in the wage rate will

favorably affect the agricultural sectér‘s ability to provide developmental
finance by raising the surplus component Cﬁé) of the saving funﬁ, FMoréovér,

all these "direct" effects of wage‘increases are intermingled with the’"iﬁdire?t"
effect (én jK) due to the impact that any wége increase will have on the employ-
ment qf labor (under Eompetitive rules) andrthe associated expansioﬁ of
industrial output. Eq"uati,ori (3. 25a) summarizes all these direct and. indirect
effects of the variation of the e#ogenous forceg on HK.

Notice that when the wage rate is constant, the innovation effect inevitably

leads to a gradual increase of T through time. Thus in case the condition of

an "unlimited supply of labor" prevails precisely (i.e. n, = o) thé (unlikely)

" failure of Ny to increase through time can only mean that the process of importing

technology by this particular "late-comer" nation has been less than satisfactory.

On the other hand, when the real wage increases through time, ﬂK may or may not

- -
i -

increase through time.
In order to analyze the directibn of chahge of ﬂK, the rate of capital
acceleration can be calculated from (3. 25a) as -

= ..].'. - - -
3. 26) ", F-ny+em,

-

to increase.

second term (1 ) is positive (at worst zero) and thus causes "

_ K
The first term always behaves like nx*, for, using (3.19), we can rewrite (3.26)

as
3.27) a) n, =n_ -7 % OF

R

Based on (3.27), we can analyze the temm UK* as before in connection with

——
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(,19) For example, in times of industrial sector capital capital shallowing oo
fﬁl o) we inmedlanely conclude that "K will increase through time. However,
j ’ ) ' i
; |
i when capital shallowing glves way to capital deepening, we expect'nK to slow

; dan its rate of increase or even decline. The rather neat result of (3.27b) can

BTN
O ea,
v,

be viewed in_aﬁother way whEn rewritten as
' Mol 32 . _ \
) Y o ml 452/ _p 1)+ 72(c) | o
~ w(o) L Lgo) ' . :

which shows that the results obtained.in (3.27) are mainly due té the faét that
the fractional Increase in the real wage rate is Eéual ip'magnitudé to éhe fréctional.
increase of the per capita savings fund. Finally, from (3.25a) we see that when
a ieasonable function is postulated for w(t), it.is'possible,to find the growfh
. path of capital (K) by direct integration: ' | |

1/B (1-8)/B | , LT g i

w! (F/F(0)™' 7/ (u/w (o)) dt

3-29). g = k(o)e

Turning to the rapidity with which the industrial sector expands its employ- | ) |

meﬁt opportunities, the readef should recall that the rate of 1abor.transfgr when’ . j
. coﬁbared’wifh the rate of population growth determines‘wﬂether'or'not the center
of gravity of the economy can be gradually shifted from £he agricultural sector
to the industrial .'sector./'l The basic labor absorption equation can be deduced

~

from (3. 2a) and, using the simpllfications introduced in (3.12) yields

3. 30a) =¥ J - Ny _ or (for J=n) : ' '
K - S - y
>-B‘ .

b)n + QF/W)B T ' ) | ." . N

Since the rate of growtﬁ of capital (nK), the first term on the right hand

71 This CHMEC (critical minimum effort criteria) is elabozated in Fel and Ranis,
( Q.cit.,) Chapter 6. . }
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side of (3.30) has been shown fp depend-.on the two exogenous for;es in (3.255),
the rate of labér ébsorption (HL) is also seen to dependlbn the same two forces.
The analysis of the diréctibn of change of nL'is Fhué gl%eady impiiéd-in our
analysis of HK and qK*” For example, since‘ﬁe:expect té see caﬁital shallowing
@iiét, later giving way to capital deepening, (See absve) and since in time of
capital shallowing, "x can be expected to increase through time e

immediate}y conclude'that we may expgct nL po be smaller than nK and increasing

with nY*' From (3.30), we have

-3'31.) a) nL=nK(F/W)/7 and

L
b) 1L K (F/F(o)/,
L(o) = K(o) w/u(o)/

which is a general ielationship among the various "mulfiples §f inc;eaSe" of
1; K F‘and'w. Thus while higher innovation intensities (F/F(o))cause the
industrial labor force to grow at a higher rate than ;apital, a large increase
in tﬁe wage rate has the opposite effect.

Finall&, turning to the rate of growfh ofjoufput, since according to (3;14)
the prqd?cpivitz of labor and the'wage fate.aré growiné at the same fate, we
' have | | |
3.32) a) M, =M, + 0 or from (3.31b)

) _X . K F 3 P¢ w N5
) R(o) hF(o)f}?f TS 7

\~

The latter expression (3.32b) summarizes the relationship among the various

"multiples of increase" of X, X, F and w. Moreover, recalling our discussion of
. - LS

the direction of change of ”1: it is, easy to trace the direction of change of

My with the help of (3.32).




Intexsectoral Tnteraction in the Dualistic Econcmy

e

In the above we have analyzed the process of developmént of the
industrial sector of the dualistic economy--assuming that the industrial ‘ ﬁ‘
wage rate (w(t)) and the innovational intensity in industry (J(t)) are given , i

exogenously. It is the purpose of this section to develop theAanalytical

framework further to eacompass the process of deve}opment for the dualistic . ;
econcmy'gs a waole. The focal point of éuch analysis must naturally rgst qn'the
. integaction betteen the agricultural sector and the industrial sector. ‘ - ;
A rigorously forrwlated growth model is, by necessity, a dynamic

general equilibrium model explaining the way in which the tﬁng pafh of
an interrelated‘sys;em of econcmic magnitudes is-de;ermineq: In the case of
the dualistic econouy, in particular,>such a dynémic systeﬁ must, in additionm,
be capéble of enpha;izing'the asymmetfiéal natuge of the rel;tionship between
the production processes in the two séétoré. It is the purpose ofthis_section'
to construct a.formaily deterministic growth'modeﬁg*éncompassing all the . :‘ .
gsseqt}al growth-related phencmena 2t the aégregate ievel.

| In cpite of the fact that there are only two production sectors .
thé growth précess in the duaiistic econony is, by its ver? nature; a very
complicated phencmenon. For not only does ;hié process inQolve productién-
centered phencmena (such as the use of capital and labor and the generation
of ihnov:tio:alhcctivities} in two production sectors separatély but also, ”

and crucial to the entire growth process, such intersectoral relations as

5] . .

‘:lUsing this criterion of "dynamic determinism", the previous work of Jor~-
genson (op. cit.) and Fei-Ranis (op. cit.) may be contrasted. Both are con-
cerned with generally the sam2 pheacmenon, yet while Jorgepgon is "formally"
more satisfactory thon Fa2i-Ranis, this methodological formalism of Jovgensn is
purchased at the price of overly simplifying the problem by not including what
we believe to b2 scre of the. most essential growth-related phenomena. The real
world is, of course, too complicated for any model. It is our purpose in the
gbove to attempt a comprcmise betwaen "methodological formalism" and "all in-
clusiveness. " - . : _ .

hY
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" the transfer of labor from the .agricultural to the industrial seétor; the

intersectoral channelization of savings, Qnd the pqssibilities of thé intra-
sectoral and intersectoral stimulation of technological change. Central to this
process are not only the forces of producéion (i.el the production functioﬁs
of the two sectors) and conéumption (i.e. the consumer preference function),
but also the impacﬁ of sucﬁ."exogenous" forces as population growth and the
substantial possibility of importing technology'because of the dualistic
system's "late-comer" status. Finally, we should recall that all these

real producfiﬁn; aliocaﬁibn, consumption-aﬁd distribution decisions must be
made within thé-context of a set of organizational devices to handle and coor-
dinate the various disparate econcmic activities. For example, with respect
to the particular institutional milieu of capitalism or the '"mixed ecénomy";
this involves the use of wages and prices as inStruments of étimulation and
harmonization. When thelworkings of this entire system are to be understood,

satisfying all the majpr conditions imposed by the real world, the dynamic

. general equilibrium model which emerges is, by hecessity. a complicated and

cumbersome one.
In order to introduce the model in its entirety, let us first present the

following system of growth equations; our immediate task is to explain the

" economic significance of these equations individually and then to proceed to

ey

show that, collettively,'they determine the entire growth process in an
orderly fashion. .(To faéilitate-our exposition a brief description of

each variable and of the relationship in which it is iﬁvolved is presented

- after each equation.)

L =t o s m x s

———— e pmans ona
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3.32a) Y = é[g7¥$ (production function in the agricultural sector.
' Y: agricultural output; At agricultural labor
~ force, ©: innovation intensity in agricultural
sector.) _ .
B)‘ P=A+1L (labor allocation equation. P:total populétion
- L:labor force in the industrial sector).
i , c) S = Y-A& W (definition of total agricultural surplus (TAS).’
S :TAS;wiinstitutional real wage in texms of
agricultural goods).
d)  V=T/L (definitioh of average agricultural sﬁ:plus (AAS)
V:AAS). ‘ _
‘e)  q-=gl/s  (definition of terms of trade. Titerms of trade
: - (units of industrial goods exchanged per unit of
agricultural goods)).
£) w=$ (V) (determination of industrial real wage. w: real wage
c in terms of industrial goods)
g) 8=V (determination of sﬁrplus coefficient. g:surplus
coefficient;); proportionality factor between g and w).
h) o= £() (intensity of.aériculturél innovation function).
oo .
1) )?P =r (Population growth functioﬁ'r; populaticn growth rate).
. 1 _;“ : .
5 x=rFm €U N

k) .J=I'7F = t—:ae-é_t---(l 6.;3- 73) /! .

~ [

1 T —— : _
\ ) =% (3.22) \> see earlier discussion as indicated
ll ~, If". i N
m) A elgmmmmmmmommes j ; in text
n) /7x=(}2'1-'r,;;_') fKm=me=(3.23) |
o !
" 0) gf@/guu ..... - ) S

L -

Equation (3.32a) is the production function for the agricultural

'sector as deduced from a Cobb-Douglas function with neutral innovation

1-4

3.33) Y=F(t) &7 T , where
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T stands for land and F(t) is the "inncvational level' factor similar -
to F(t) in (3.5) for the industrial sector.’ Denoting the innovational

intensity in the agricultural sector by &, then

».
»

o (by 3.32k) and hence

b) FF(0)OY  (by 3.4

When (3.34b) ic substituted in (3.33), we obtain

(3. 32a) after redefining the unitrpf measurement of output and assuming land
tolbe.fﬁxed._ The reason that the inﬁehéify of.agricultural.innovation ¢]

is %ormally introduged into the production function.is because of oux
conviction, previously stated, -that the analysié of changing innovational
behavior in the agricultural sector is centrzl to the pérforménce of tﬁe
duaiistik econﬁmy. In this sense, the treatment given to agricu1£u¥a1
innovations or 6 is comple;ely syﬁmétrical to that given to industrial
1ﬂnovatioﬁé T J, Eevertheless, the symmetry in treatment ceases when ve éro-

ceed beyond this formal level. The basic difference between J in the indus-

trial sector and © in the agricultural sector is due to the fact that while

J is assumed to be determined exogenously, the value of © is determined

ehdogenously. We shall return to this problem later, i.e. -in discussing-.

equation (3.32h).

Equations (3.32c§1#and (3.32d) present definitions of § (or TAS, total

égriéhltural éurplus) and of V (o? AAS,average‘agricultd}al surplus) respec~

ZlEquation (3.32b) simply states that the total labor force (P) is to be

allocated at all times to either the agricultural sector (A) or the industrial

sector (L) while equation (3.32i) states that the total population is growing
at a constant rate r. These two equations thus need no further explanation.
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tively;~ When a fixed real wage, in terms of agricultural goods w, is given

éxogeﬁously as the institutionally determined wage level, S is the surplus

of agricultured goods after all the agricultural labor force has been fed at

. Regardless of the ownership of the TAS it will be assumed that the entire
aﬁount ($) will be exchanged in the intecsectoral commodity market for: jndus-

trial goods. On the other side of this transaction are industrial workers who

-after receiving their wage in terms of industrial goods,seek to atquire agri~

cultural gdbds.for pucposes of consumption. Wejassume the initial wage in
te;mélof agricultural goods to be "tied” to the agricultural wage whether

at equality 6r allowing for a wage margin -- because of the reserve amny of
surplus agriculturél labor ovefhanging the industrial labqr' market.- Thus,

the measure of availability of agricultural go§d$ per unit of worker-already
allocated to the industrial sector is the AAS. Since the surplus coefficient
"e" as defined»in (3.225) is the amount of invéstmen£ goods originatiﬁg from
agricultural surplus, per unit of,induétrial.worker'(Lj,'we see that the total

expenditure, in terms of iIndustrial goods, of all the industrial workers 1is .

..gLl. “Thus, thé terms of trade between the two sectors is gL/S as given in equa-

tion (3.32e).

The economic significance of the AAS lies in the fact that it is a

measurement of the extent of commodity support that the agricultufal sector

furnishes to the industrial sector. The magnitude of the AAS directly deter= '

.mines the terms of trade when we knou consumer preferences as well as the
level of the institutional wage.in texms of agricultural goods. Uhile this

relation is fully analyzed elsewherég; e éhall only present a brief summary

here.

e ‘ | _ | .
ZLTAS and AAS are defined in this same fashion in Fei and Ranis, op. cit.

“Fei and Ranis, op. Cit. chapter 5.
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‘has left behind,

In diagram 10, let agricultural (industrial) goods be measured on the’
vertical (hofizontal) axis and let the indifference map of a typical worker

in the industrial sector be given, Let the constant institutional level

. of the real wage W in agriculture be marked off on the vertical axis and

Jet the price-consumption curve from the point w be constructed, In case’
the amount of AAS is known, its magnitude can be indicated by a'point such

as A on the vertical axis. This permits us to obtain point D on the price-

consumption curve, It is then obvious that the slope of the straight line

W D represents the terms of trade {7} between the two production sectors--

for only at these terms of trade will the intersectoral commodity market be

‘cleared, i.e,, will the AAS be purchased by the typical industrial worker,

This holds true under the assumption that the industrial wage in terms of

agricultural goods is pinned at v units -of food (i.e¢,, the institutional

~ real wage in terms of agricultural goods prevailing in the industrial sector
not only is tied to the value of the agricultural real wage but--for simpli-

city's sake--is equal to.it). The value of the real wage in terms of in-

dustrial goods then is OB and the value of the surplus-coefficient is g,

as noted on the horizontal axis, To be more specific, the economic inter-

pretation of g is the amount of industrial -goods which the typical industrial

worker gives up in-exchange for the surplus of agricultural wage goodshe
. . ) \ '
The above analysis shows that the industrial real wage in terms of in-
dustrial goods is contrclled by the relative availability of agricultural
surplus through a mechanism operating in the intersectoral commodity market,

This functional relationship between the AAS and w is given by equation

(3.32f) and is represented by the curve. in the second €SuWadrant of diagram 10,

»
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at the same rate (Hﬁ =
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AQ is indicated in this diagraﬁ, any increase in the AAS will depiess the
real industrial wage through a cheaéening of.fbod (i,e.,:a deteriorétion.of
agriculture's terhs of trade); Moreover, Wé see.that the surplus'cogfficieut
"e' is also a function of AAS and that the determination of "w'" and "g'- are
really different facets of the same phenomenon involving the operatioh of

the interséctor;l conmodity market, The relatiop between "g'" and AAS is
representéd”by the 1owef curve in the second qua drant of diagram 10, Ue

see that a large AAS will depféss g’ ag ﬁell as "w'" vhich means that a |
typical indusériai wo;ker will'exchénge 1es§;industria1 goodé for his agfiﬁ
culturélrwage bundle than before when the supply of foéd increases. Ve

are thus upheld in our earlier assertion that w and g move in the same

,direction..ﬁIn (3.32g) we add the simplifying assumption that they'change

, g | |
Equation (3.,32h) states that the intensity of innovations in the agri-

cultural sector (8) 1is a function of and is positively related to the terms

.of trade,’r as .they are determined in the intersectoral commodity market, -

Intuitively, the economic justification for this assumption should be clear:

‘a cultivator will make a larger effort in initiating new cultivation prag-

tices or imitating those initiated by others/(both resulting‘in a higher
intehsity of agricultural innovation), when the terms of trade are more -
LY

favorable to the agricultural sector.

The motivation for an increase in the annual flow of agricultural inno-

-

vations, as we pointed out earlier, is directly tied up with the opportunities

perceived, on the part of the decision-making udits in agriculture, for

acquiring ownership of the industrial sector capital stock or industrial

consumer goods, The incentive to increase agricultural productivity is
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enhanced bif.it becomes clear thatthe éroceéds frqm such igcreases can be
utilized to obtain assets in the industrial sector--eithexr directly or through
financial interﬁediariés—-br to obtain~iﬁéustrial consumex goods préviously :
importeq;or not at‘ali within the-gonsumer's horizon, Ohce Che_rglatiogship
between either or both of thése objectives and éhe human effort and toil
involved in épplying feréilizer‘énd.watef,'using better éeéds, pestiéides,
crop rotations, etec., becomes cleaf,.marked changes:in agricultﬁfal préﬁucti~
©ovity éan.be realized, As historical éxperience in such diverse cases as
Japan, Greece and Mexico indicates, the dynamic outward-looking agricﬁlturél'
sector of the dualistic economy in which activities Qg'the.soil are not
hermetically sealed off from the rest of thg'systeﬁcan yieid increases in 8
~over a decade larger than those achiéved through centuries of inner-oriented
agrarian isolation;
The importance of contiggity or “connectedﬁess" betweeﬁ the agricultural

and industrial sectors of the dualistic economy has been much neglected, If

the owner of the surplus can see a way to invest directly in an extension

of the industrial sector close to the soil and in familiar surroundihgs he

is much more likely to chooese the prodﬁctivity out of which further savings

~

can be channelized, The experience of nineteenth century Japan indicates

. that such intersectoral ‘'connectedness" is much enhanced by the growtﬁ of..

-

decentralized rural industry, often linked with large-scale ‘urban production

stages viaa putting-out system. The Japanese government's rolg, "3inc the land
tax, much referred to in the literature, was undoubtedly of considerable

importance in financing social and economic overheads in the early Mei ji

period, But it was really the flow of private voluntary savings throuph a large

-
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‘number of smail hands which was responsible --and increasingly. so in the

course of the nineteenth century--for financing of the prodigious Japanese
industrialization effort, It was, in fact, mainly the medium-sized 1andldrd,
with bng foo; in the agv 1cu1tura1 and one in the industrial sector, reacLlng
to the inter-sectoral terms of trade and the changing xelative returns to
investments of his time and ingenuity, who propelled the dualistic system

1

forward in a balanced synchronized fashion. .Ag 1a£e as 1883 80 per cent

- of all Japarecsz fac tories were located rurally, with 30 per cent of the

still agricult*rgl labor force,:moreover, engéged in rural induétrial Mside
jobs, % |

A duglistid laﬁdlord, or“his'¢ounterpart in another historical ox sécio-
cultural context, not caly eases the difficulties attending thg.required
1ntersectora1 £1vahv1a1 intermed ation but reduces piroblens a;tendlng the
1mmob111ty of trad1t10n11 rural labos _increases the potentialities of using .

efficient lébor~intensiye,production functions and avoids’ the

" overexpansion of capital-hungry urban centersglf We do not wish to deprecate

the .conventional wisdom abdut the importance of govermment experimentation

and research, of education and extension activities, all of which'undoubteﬂly
facilitate the propagation of tecknological change; but we do want to em=
phasize the impbrtance of a motivational dimension without which the chances’

.of a realLy dy1am1c bala iced .growin perLormance in the duallstlc econony
A

are considerably'dimmed,

Herein, in fact, lies the essenze of the difference between agrarianism

and dualism. In agrarianism no active innovatioral inducement mechanism

KlFOr a fuller discussion of the role of the dualistic landlord in nine- .

teenth centur; Japan, see Fei and Ranis, op. cit., Chapter’5,



.S\/j_.

-

——

-63-

is at play, no entrepreneurial group exists sensitive to surplus-generating

opportunities within and oupside'of agriculture, In the dualistic setting,

- on the other hand, there exiSts an entrepreneurial clagswith decision-

maklng power and access to land whlch associates its personal well belng-~

either in the fo;n of 1ndustr1a1 consumer goods or ovmership of industrial

" capital goods=~in a clear and direct fashion with the continuous improvement

of agricultural practices, Thatever the embodiment of such a group in any

particular case,it is unlikely to either be very-large in number or exhibit

conventional.Schumpeterian characteristics, But such entrepreneurs represent leader.

_ , . .
wvho are followedand imitated by the large Mas5 of dispersed cultivalors and

make it possible for the dualistic economy to progress and ultimately graduate

\

into economic maturity.
The above association obtained by deductive reasoning and buttressed
by inductive evidence for the case of nineteenth century Japan must undoubtedly

be subjected to fuller empirical testing, There seems to be little doubt

s - -
- -

about the geﬂéral relevance of industrial proximity for agricultural pro-

_ . / :
ductivity change in the United Statesfl‘ With respect to less developed

'-countriés Nicholls has carried on some (as yet unpubiished) worls on Brazil

~
o

which points in the same direction: - The importance of the decentralized

rural-oriented character of the Japanese industrialization effort has been.

élSee for example, W, Nicholls, "Industrialization, Factor Markets and
Agrlcultural Development," Journal of Political Economy, 1961, Also, W.
Nicholls and A,M. Tang, Lconomic Development in the South Piedmont, 1860-1950:
Its ImportanceFor Agriculture, .1958, . )
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“underdeveloped economy (3.32k); definitions of the two éomponents of the
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documented elsewhére at considerable lepgthgl' Even Schultz acknowledges

that, "the process of development appears to have its mainspring in the

industrialization complex,'éliqe., divergencies in the pattern of agricul-

- tural productivity change are related to the proximity to an industrial~

urban complex, The decision-making units in agriculture must have a window ' ;
onto the rest of the wétld if substaptialltechnological change is tolretultj |
Finaliy, réturning to our.equationé on page 56, equations (3.321 to
3.3io) represent previousiy introduced gtowth Equétions re;etgnt to tbe ip—
dustrial sector, These'eqﬁatioﬁs>inc1ude the production functioh (3.323);

an assumption concerning declining innovational intensity in the late-comer

sav1ngs fund (3,321 and 3,32m); the definition of the growth rate of capital

3. 32n) and of the rate of industrial labor absorptlon 3. 320) A e
Hav1ng explalned the above 15 equatlons 1nd1v1dua11y let us now turn ' ;.

-to_the Rtoblem of the dynamic determinism of the growth process through the

interaction of thé forces suﬁmarized with the hélp of these equatiohs. To

assist us'in'achiEVing a firmer grasp of the workings of“the dualistic ecohqmy

as an organic analytical whole a fulitr uﬁdérstanding of the propoged\éausal

order of the economic forces at work may be helpfﬁl. In.diégram.llja céusai

order chart is-presented. The heavy horizontal line markt off .two adjacent

. : X . X .
ﬁé;iods, e.g.,-t:o.(agove'the tine) and t=1 (be;ow the 1ine){§—-1n each

4lsee Fei and Ranis, op. cit., and John P, Lewis, Quiet Crisis in India:
Economic Development and American Policy, 1962,

/2

~“T.W Schultz, The Economic Orpanization of Asriculture, New York, 1953,

It should be realized'that such demarcation into periods 0, 1, 2,,.etc.,.

18 exaggerated here for purposes of exposition. In any truly dynamlc system

changes are not distinct but occur contlnuously. What matters, however, is
the order of causality, : S
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‘period, we £find three large circles including three clusters of economic

" concepts: agricultural sector concepts (circle on the left) industrial

sectqr'conéepts (cifdle on the right) and intersectoral concepts (circle in
the center), While this grouping is not exact, it may help us to develop

a sense of order for the growing system as a whole, The various arrows in-

. dicate the assumed direction of causation (or the order of determination

of the éystcm)._ For convenience we use the notatioﬁ (x,y) to refexr to an
arrow which initiates from éoncept ;k" and points to coﬁcept."y". Finally,
numbers 1, 2, ﬁ.;..) are attached to the various coﬁgepts to'identif§ their
order of presentation in our discussion, | |

Let us begin with the initial values, at t=0, of population P{o0),

- innovational intensity in agriculture ©(o), industrial labor force L(o),

industrial capital stock K(o), the level of innovation-in.the'industrial

sector F(o) and the constant institutional wage in agriculture %. The ini-

,;tial'values of these six variables (and of only thesé) are assumed to be

given, Let us;noﬁ concentrate.on the determinatioﬁ~of the other economic
magnitudes within the ag?icultural éector. Given the ;ize of the total popu-
lation P(o) and the total.industrial lahor force L(o); we can immediately
determine the size of the agricﬁltural 1abor;force A(o) by using (5;325).
Since thé'initial infensitquf agricultural inhovation 8(0) is given, this

-

together withIA(p), determines total agricultural ohtput Y(é)'by using the

production fuqction (3.32a), Ve can then proceed to determine the size of

the agricultural surplus by using Y(o), A(o) and the institutional wage W
according to (3.32¢). 1In this way all the.concepts'in the agricultural circle

'at time t=o can be determined, -
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Next, given>tota1 agriculéu;al surplﬁs TAS and the size of the industrial
labor force, we can,‘by'usinﬁ (3.32d), determine the magnitude of the average
agricﬁltural surplus AAS.i The AAS concept represénts é crucial link ﬂetween
the two sectors of the dualistic éponémy_since, together with the institu-
tional wage W, it determines a set of three important economic magnitudes,
namely the industrial real wage w(o), the surplus coefficient g{o) and the
inter;eéforal terms of trade"f(o); Thié in fact completes the deterﬁipation
of all the concepts in the {nterseétoral concept circle at t;o.

Turning our attention now to the industxial secfor,.we can éeg from
the iﬁdugtrial sector circle at t=1, that the size of the previous period's

_industrial capital stock K(o), the level of innovation F{o), together with
the wage rate w(o) determine tﬁe aﬁoﬁnt of industrial labor absorbed in this
period L(1),'aévper equation. (3.320), This, in turn, determines industyrial
output‘x(i){and industyrial profits 31(1) by use of the industrial production

function (3.32g) and ?he distribution equation (3.321), Furthermore, the

surplus coefficient g(o) and the industrial labor force L(l)'together deter~-

mine the agricultural surplus coptribution to the total savings fund ﬂz(l)

in accordance with equation (3.32m), Once we know the total savings @I + ﬂz)(l).

we can then determine the capital stock in the next peribd K(1). Furthermore,

the level of innovation in the next period F(1) is determined as we have
. -, i . . " .. N
assumed that the innovation act£Viqy in the industrial sector is exogenously

given_according to (3.32L1), In'this fashion all the concepts in the in-
austrial ciréle at t=l are detefmined, o
To complete this discussion of de£erminism; we see.that the total
poﬁulation'at t=1 is given bf (3.3éi). Héwever,_whaé is most significant
“is.tﬂaé ﬁe éaﬁ degermiﬁeighe'lével of innovational intensity (1) és a

R
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phenomenon -directly related to the activities iﬂ the intersectoral commodity
mexket, i.e,, the term of trade 7o) and'the ihnovation intenéity'in the
previoué period e(o)vdetermine the innov#tion intéﬁsity 8(1) (and hence the
lgvei'of technology) in this period according to (3.32h).

~ In this way we see that there are altogether-fifteén variables (?, A,
L; Y, s, 8, V, g, v, T; X, %, %, K, F) to be determined by the fifteen
equations on page 56, Furthermore, we see that the five variables (P(o),
L(0),.Q(0), F(0),- and k(o)) vhose initial valués are‘assuﬁed to be given at
-t=o0 (i,e., vhich are indexed by.causal oxder "o') aré again determined at

: _ , . -

t=1, This means that we can.theh start the whole cycle once again and deter~
Pote that there are seven variables (numbers 1-7) wh{gh appear in t=o but
fnot in t=1; and there.a;e three variables (numbers‘s-lo) vhich appear in t=1
but not in t=o, This means.that Ehefevcan be_no.problem of inconsistency

through overdetermir?C¥in any sub-system of the above equation system,

> = - -
L - -

]

ﬂﬁine all the magnitudes in the next round (t=2); Finally, the reader should
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. eycle of historical development, a successfully evolving economic system is
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VI Conclusion

The main purpose of this paper has phusﬁbeen fo éonﬁrast two definable
regiﬁes of economic activity relevant to the problem of develbpment, i.e,, of
aérarianism aﬁd dualism, aﬁd.to ekplore the rules of growth'peculiar.to eaéh,
In this pursuit we have endeavored to_dfaw as much as possible on the growth-
theorétic implications of the work of both the physiocratic and classical
schools as well as the more modern wfiters concerned with develcpmént in-the

less developed world,

The reasons for this inquir}rare clear, On the one hand; it is our
belief that agrarianism represents not bnly aﬁvimportant,-if neglected, state
of écono@ic organization in the historical pasé but also agcuratély de;éribes
the mpdﬁs viyendi of sqbstantial.portions_Af the contemporary ﬁnderdevélofed
wo?ld. ‘On the other hénd; we firmly.adhere to the view that the growing

interest in the analysis of growth under conditions of economic dualism

[consgitufes_a big step forward in our understanding of the essential facets

of the growth process. Finally, we are convinced that in the idealized life

likely to proceed from agrarianism through dualism to economic maturity,

To bring our overall framework somewhat closer to the real world and

to the possibilities of empirical verification we have, moreover, endeavored

to move toward the evolution of a fully deterministic system to explain long-

term agrarian behavior as well as a deterministic model to describe the dynamic

interaction of both sectors in the growing dualistic economy, This attempt

to proceed from a general framework to a deterministic model must clearly be
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vieved as a'p:eiiminary effort., Future work in this area should probably
proceed in two directionms. .oﬁ the one hand{ more help.is feqdire& from
the economic historian with reépect fo defefminipg the ﬁainsprings df behavior
in earlier agrarian Systeﬁs.and much more Inductive evidence is neededlon
_fhe behavief.of>contemporary agrarian as well as dvalistic socleties. On
the other hahd, we need to develop mere convincing fheorems, by deductive
reasoning, which ecan be prdved (of disproved) b} statistical data. ‘For
' example, in (3.11), we.postulated a patte;n of - real wage behavior for a
dualistic economy purely on inductlve prounds (i e. based on the experience
~of Japan as summarized in diagran ,). Vhether or not such a pattern is
really to.be’expeeted should cleariy be the result of a deductive investi-
"gation of a model structure such as the.one defined by the equations-system

3.32) /%

/1 On this pa;ticular issue (i.e. the establishment, deductively, of a
"turnipg point™ along an initially horizontal wage curve for a dualistic
“economy), See Fel and Ranis Chapter 7.

-

. o
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Thus the,aBove attempt to de;cribe.the d&namic rules‘of grdhth of the
agrarian and dualistic systems, takén_separagely, must be viewed as repre-~
senting merely our besﬁ, and undoubtediy inadequate, thinking iq tHe éresent
state of our knowledge. HOreover,‘thé'reader should note that wevhave had
even lessldefinitive to say about the prbbleh of'the transition from one re-
gime to thé other, The ieasons for this should be equally clear, namely,
while the task of ekplaining the 'machirery" whicﬁ'mpves the sy#tem’under
conditions of agrarianism or dualiém'is challenging enough in and of itself,
an ‘adequate expléhation of the transition from one regime to the other is
‘gorsiderably more.”géepﬁ and co@pliéated. The questioné here go beyond an -
anélysisvof vhat specific economic functions need to be- fulfilled for a System
to dberate in a brescribgd féshion, and extend to askiﬁg how specific and

~
~

rather fundamental changes can be achieved before the system can be eipected _
to chaﬁgg its fundamental modus opérandi. An analysis of vhat permits an |,
economy to grédﬁaté'from agrarianism to dualism, in.other words, requires a -
change in the method of'traditiénél analysiq: It requires proceeding beyond
the resources frameﬁérk in vhich the economist is at hoﬁe, to the mutual inter-
action between the economy's huﬁan agents, the institutional framework within

which they organize themselves, and these economic functions pfoPer. For

example, we have not even scratched the surface in understanding the full
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vorkings and changing natuxe 6f the crugial.innqvations inducement mechanism
in either agriculture or elsewhere ﬁithout whigh Our‘pfogress is bound to be
limitqdﬁk To bring thﬁs matter closer to home we must know more about the
tenure and other institutional aspects in agriculture which make it more
likely for 8- enhancing activities'to'réplace 9~obstructing activities as
a rdﬁtiﬁe mattérx Vhat is ultimately needed is a new deterministic'transition
theory gé go alqng with ahy satisfactory deterministic theory 6f agrarianism
ahd dualism, taken separately, . ” _ ,
Our paper frankly espouses tﬁe notion that development is likely to
proceed via the transition first,. from agrarianism to dualism and; thén,.
ftom dualism to maturity{g-yet we think we diffe; from the stages theorists
in that we proceed from a fairly wéll defined analyticél framework

within which precise questions can be asked conterning the functions that

need to be performed within each stage as well as to effect the transition

between any two stages. Parts of our framework may well be inadeqhate and

- willneed to be modified or.replaced as more evidence is accumulated and

better theorizing becomes possible. But retention of such an Znalytical
framevwork is essential if a satisfactory refutable theory (or set of theories)

\\

of development is some day to emerge,

-

/1.

=This, incidentally, is still lamentably the case even for the mature
industrial system, '

2 v : - - 3
—~The conditions for success in the latter transition have been elaborated

earlier (Fei and Ranis, op. cit., Chapter 7), 'iThe Life Cycle of Ecoromic Crowth',
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footnoﬁe 1, for "rqdunda£§" read "rgdundanty".
add 'type" at bottom of page.'

line 3, for "Ao" read "OAO".

line 3;'for (Y*)_read (qY*).

in équgtion 1.10)b) for q& read “qY*f.

middle of page; eliminate "because of the fact that labor are no
longer operating."

line 6, for "'Gl" read "G".

equation 1.13a) should read "Q'>0"

line 1, for qy = g%./y read "qy = 3%7y" |

equation 3.2a) and 3,2b) for'"qy and qy*" read "qx and q#*".
equation 3.3b)ii) eliminate L L

equation ;.4 should read ;é(t) = S(o) E{“gdt".

equation 3.5 for "U" read "O".

line i3, should read "distfibution oflx into". -

equation-3.28, all 1 and 2 are subséripts of m.

‘line 1, delete "Even".
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