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Agrarianism. Dualism and Econoti1i« Development* 

. I Introduc1;.ion 

:From the very beginnings of our s_dence, a maj~r tarnet pf economists 
. . . 

has been .the achievement of a better understanding of the ecotiomy's grotvth 

performance. It is therefore only natural that the recent resurgenc.e of 

interest.in development, after the long neo-classical interregnum, has been 

.. :.·-·····--·--' 

marked by some effort to glean as muGh of what is helpful as possible from the analysis 

9£ sn earlicr,"day. .This has been· especial~y true ~ince bo;h the old wtlters and. the new 

increasingly seem to be in agreement that the re~l world essence of a ,~~~eloping 
. . 

s~stem cannot be. meanirtgf(ll1y "captured" by conv~ntion.al aggregative analysis 

and thai:. the sea:f:ch for efgtHfics6t fntets~~t~~rll feiat:foes and ihte~s~·d:oi-~1 
-· .... 

SSJDl!netdes inay 't./ell pr<,-\7.:f.de the kej' to the enhttnced Understahding tve ate 

seeking A 

~evettheless; when ertdeavot!hg to e~tt~ct the maximum traiisfe~abie 

knowiedge fr~tn the l-tridrtgs of the physioctats artd Hie classidsl::s, for 

example, we must keep ourselves pa:lnfu11y ai·1are of· f:he fact that each such 

formulation is inevitably the product of the particular histori~al cortditiotls - . . . ' 

and ~oi:IC-Omsit:ame~s lin~o whkh !it w-as born. In ot~er words, the transferability 

of any particular set of concepts is circumscribed by differences in the 

overwhelming social issues faced, in the tools available and, ~onsequently, 

in the vision of the futui-e presented, It is, moreover, circumscribed in 

terms of its usefulness or lack of usefuln_ess. for examining the spectrum . ~· 

of conditions and problems facing us in the contemporary less 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." Fei and Gustav Ranis 
Professor of Economics. Cornell University and Assistant Administrator for 
Programs; A.I.D. 
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and e-;o:-.o::.::!.c catu;:-ity. While the condition of economic maturity has been 

. exhaustively treated by p:ist-Y.eynesian growth· theoristsll and is not our 

major concc!::t hei·e, we believe the distinction between agrarian and dualistic 

econo~ies to be of considerable i~portance_in terms of a fuller understand-· 

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

in the less developed econ~~y. 

The central feature of agrarianism is the overhwelming preponderance 

of traditional agricultural pursuits. WhHe other economic activities mny 

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

quantitative and qualitative sense.· Non-agricultural pursuits, for example, 

include personal services, handicrafts, and other periphe~al activities 

/ characterized by a modest use of capital. The agrarian economy is essential-

ly stagr.3r.t, with nature and population pressure vying for supremacy over 

-long periods of recorded histQry. Moreover, the prognosis for the future \ 

is likely to be urnore of the same." 

The central feature of dualism, on the other band, is the coe:dstence, 

with a lerge agricultural sector, o~ an active and dynamic industrial sec-

tor. Not only does such industry use capital but both sectors undergo 

···- continuous technological change as they •:interact" in the. course of the 
,. 

·_.,,;· 

·. 

growth process. The dualistic economy strives to'adjust the historical'· 

preponderance of azriculture by gradualiy.shifting its center of gravity 

towards in1~stry·via a process of factor reallocation. Its inherent con-

dition is thus one of ch~nee and ~ts vision of the future is the ultimate 

graduation into economic-maturity. . . 

-· 

lt is our view that both the 18th century physiocrats and the·ctassicist.s 

/!e.g., Solow, R.H. 1=A Contribution to the Theory of Economic Growth," 
9u.~_It~:-lv_J(":u_;-_q_.:'.!L..2f F.cQ!J.Q.':'.)icey_, February, 1956; Swan, T.W., i;Economic 
Gro•;th and Cepital Accu~'.llation, 1 : Economic Review, November 1956. 
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who followed were really addressing themselves to the problem of growth 

in an agrarian economy. The physiocrats' major c~ntribution undoubtedly 

lay in the recognition - for the first time - that the growth of the economy 

rnust be viewed basically as an interrelated system of inter-sectoral flows. 

In their world, only the preponder~nt a~ricultural sector is capable of 

prod~c:i.ng a surplus, as agricultural workers exploit the fundamental bounty 

of nattire. Nori-iagdculture is. peopled by the so-called "sterile classe~" 

which cannpt produce a surplus, but can only transform value created in 

agricuiture~ The owners of the land, the landlord, the nobility or the 

Church "own" t-1hatever "slack" there may be in the system, whether it be in 
. ) . 

the form of the emergirig agricultural surplus or in the.form of redundant 

manpower availeble fo.r personal services, feudal wars 1 etc. These slacks 

are largely consumed by the propertied classes, eit~er directly, in the form 

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

i.e. seryices and handicraft products, which are 'delivered in exchanr.e for the 

wa,ge goo~s, provide_d. It is at least implicitly assutned that no marked changes 

in agricultural production techn"iques can occur and that the artis.an and 

service sectlilrs_ remain completely stap,nant. Thus, to the physiocrat.$, growth 

was tantamount to the perpetuation of the cultural· life of the rulinr, classes· 

made possible by the assumed reeularity of the circular 

flow mechanism described in their "tableau econornique". 

The classical school of economist.a was heavily influenced by its 

physiocratic predecessors and also turned its attention primarily to the 

analysis of the aerarian economy. As Schumpeter points out, before· 

1790 "all countries -- even England -- were predominantly agrarian11
•
1l 

Thus, while the classicists certainly referred to the erowth of 

ll Joseph A. Schumpeter, ijJs tory·_~c:_~nornic Analysis, (Oxford Press, 
New York), 1954, p.565. 
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industry, their analytical attention was concentrated on distribution and 

on ·the long-run growth prospects of an undifferentiated monolith_ic economy 

dominated by agriculture. The tri-partit~ division of income, perhaps 

their maj~r analytical contribution, is ad4oced' in ~ setting in ~7hich !I the 

typical capitalist ••• was the 'farmer' in the British sense, wt:io ren_ted 

land Lfroro the absentee landlor.2,7 and hired laborers, received the ~roduct 

at.the end of the year and turned over to the 'two other claimants their 
i I respective dhares.i; 1 There is occasicinal reference to non-agricultqtal 

I 

activities now viewed as capable of producing a surplus along ~1it:h agri-
~--

culture~£ but as Schumpeter put it, 11 the mariufacturing industry that· 

economists beheld and reasoned about was all.along the manufacturing 

industry of the artisan· •~11 

In the agr.arian system there is yet no clearly discernible concept of 

industrial capital in the form of reproducible plant and equipment, but rather 

only the extension of production advances in the form of wage goods to in-

dustrial workers for the support of further production./!!. Technolog~cal change 

·is once again either i.gnored or cons~dered to be of only secondary interest. ... . . . 

Quite aside from the very considerable advance made by the classicists in 

terms of presenting a fully deterministic system capable of dynamic analysis 

they saw· their problem in the physiocratic vein and their prediction of 

the ultimate stationary state was a prediction of .continued 

"' · /! Frank H. Knight, ;;Capital and Interest, ii reprinted in Readin~s in the 
Theory of Income Distributioi;i., Blalds.ton, ·1946, p. 385. 

/£ Even though Smith still exempted services as non-productive and sterile. 

fl P. 150. 11 No author, 11 Schumpeter went on to say ''not even A. Smith, had 
any very clear ideas of what the processes really meant that led to 
~ •• the Industrial Revolution." (op. cit.) 

ff!. Knight, .Q!?.. £.!!. p. 386·. 
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agrarian stagnation_. "Doth gr_oup~ [the classicists and physiocrats] viewed 

pr~duction as the creation of a 'surplus' of tangible wealth ••• available 

for such 'unproductive' uses as the support of government and the cultural 

life. [And both] shared the popular belief that agriculture is the only 

activity which is really pr;ductive. nil 
In s}lar.p contrast to this essentially a<>rarian view of both the physio-. 

c~ :.~~1 en~ the classicists, !':lodcrn ~.,riters, returnini; to a concern ~·ith ;:routh 

in the under~eveloped uorld after the Second r 1orld "ar, have r.ade dualism 

the central focus -:if the~ r <maly_sis .11 This en'11rnsis is prinarily ~orne 

of· tl1a fact that ·.~~iile analyzin'."' · ryoor n~...:r lnr~ely. a!"ricultural econoMies 

they have the vision of the i1ealthy and industrialized -iature :conony before 

them. ~..egardless of analyticn! differences nr.~on~ the·.-;, !:-iplicitl~-~ or explicitly 

they are intercs ted in the r:irocess of transforr:iation fror. an over-

whelmini!lY ar:ricultural dualistic econocy to ri n;ature industrial 

economy. 

This dualistic outlook on growth is characterized.by the incorporation 

of a set of new analytical facets of growth which are largely absent in 

the earlier agrarian way of thinking. Uhile economic events ·involving 

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

/!.1£.g. , p. 335. 

/2 e.g., R. Nurkse~ Problems of Capital Formation in Unde'tdev~loped Countries; 
A. Lewis, "Development with Unlimited Supplies of Labour", 'Manchester 
School, 1-fay 1954; Fei, J,C.H. and Ranis, G. Development of the Labor 
Surplus Econo~v:Theori and Policv; Hicgins, B. , Econrimic Development; 
'Rosenstein-Rodan, "Problems of I~dustria·Hzat'l&n ·of Eastem c'.lnd South-
Eastern ~urope~ E i J 1 J s 1:. conom c ourna • une - eptember, 1943. 
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agrarian thought, they occupy center stage in the dualistic framework 

of analysis. The postulation of two major production secto,rs (agriculture 

and industry) and the formal analysis of the asymmetrical structural· relations 

between them, in fact, const;itutes the heart of modern growth theory. The 

non-agricuitural parasitic sector of agrarianism becomes a bona fide industrial 

sector characterized by the use ·and the constant augmentation of a stock of· 

real capital. Another major change in emphasis consists of the introduction 

of technological change in both the agricultural and industrial sectors . 

and the ·major role assigned to it in the analysis of the Browth process. 

The classical problem of population pressures on the land is now dealt 

with in conjunction with the problem of labor reallocation from the agricultural 

to the industrial sector. Economic surpluses can now· be generated in the 

industrial sector (i.e. profits) as well as in the agricultural sector, while 

·the intersectoral channelization of this savings fund constitutes an.essential 

ingredient of the dualistic framework of thinking• ·Finally, while the agrarian 

economy is essentially isolated from the rest of the world ?nd impervious 
. . . 

to stimuli from abroad, the dualistic economy enjoys the advantage of 

an international division of labor and the borrowing of technoloey from abroad. 

Thus while agrarianism is primarily concerned ~·1ith the maintenance and 

survival of a monolithic production structure, dualism sees· its prime~task 

as the analysis of the demise of the agrarian system throueh a radical change 

in the production structure. The agrarian view is one of re'"signation and · 

fatalistic acceptance of the restraining hand of "natural law" while dualistic 

writers are gripped by a vision of the attainability of a better future through 

a fuller understanding of the growth process and the application of relevant 

growth promotion policies. In summary, both from· the viewpoint of the 
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-'technical equipment brought to bear, the fr assessment of the most press in~ 

social problem of the day and their vision of the future prospects of the 

society as a whole, agrarian and dualistic thinkers diverr,e in a quite 

fundamental sense. 

Each of the three systems, agrarianism, dualism and economic m~turity 

is thus characterized by its m-m internal rule:; of growth, the analysis of which 

- except for the mature economy - is the major purpose of this paper. 

However, our interest goes beyond the mere taxonomy of growth behavior 

internal to each of these regimes. In fact, we believe that a fuller under.;. 

standing of the growth phenomenon in its totality will be achieved by 

viewing these separate rer;imes as occurriu?, in a natural historicai sequence. 

Our efforts must thus be ultimately directed not only to the rules of growth 

internal to each reBime but also, and at least as importantiy ," to the phenomena 

of transition from one phase to another. It is, in fact, in this latter 

context that research into growth-promotinr, policies is likely to be most 

relevant and fruitful. 

_ ·- .In our particular case, we are of the view that an important type of 

growth proceeds via the natural sequence. from agrarianism to dual ism t.o 

maturity. For example, the agrarian pattern should by no n:eans be viewed 

simply as a historical curiosity; in fact, it may be contended that a cqn-

slderable portion of the present day underdeveloped world, particularly in 
\ 

Africa, finds itself in an essentially a~rarian condition, with non~af>riculture 

either totally absent or restr~cted to artisan handicraft· and service activities, 
f 

A really relevant theo'ry of development must thus be able to analyze not only 

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

transition from dualism to maturity/1__ but also the workings of the. agrarian 

ll He shall, however, not be concerned with this transition in the present paper. 
For a treatrrent of growth under dualism and the transition to maturity see 
Fei and Ranis, Development of the Labor Surnlus Economv, R.D.Irwin, 1964. 
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'etonomy and the t·ransition from agrar:ian sta.P,nation to rigorous growth under 
.. 
/ dutilism. ·It is hoped that this paper will contribute to this undertakinr,. 

S;?ctiOn II will be devoted ~o an explanation· of the ~~orkines of the ar,rarian 

economy and the rest of the paper to an analysis-of the dualistic economy._ 

In section III we present a prelim~nary bird's eye view of the dualistic 

economy.· In section IV we concentrate on the industrial sector of the dualistit 

tconomy an~ in section V on the interaction bet~~eeri the agricultural and indus-

trial sectors. Some conclusions m:i.sing out of our Analysis are. presented: in 

Section VI. 

II Development of the A~rarian Economy 

The predoMinant form of economic activity in the.agrarian economy 

is the production of agricultural eoods by the application of labor L to land T. 

In diagram la, let labor (land) b~ measured on the horizontal (vertical) axis. 

an:l let the curve, indexed by Y be a typical production contour for agricultiJral 

goods. Followinp, the classical tradition, let us assume that ~and_ is fixed (i.e. 

at T). For this amount of land, let the total productivity of labor be represented 

by the .cur'!,e TPP
0 

ln diagram lb •. As i~ indicated in this diap,ram, at some labor 

input point (i.e. at A) the TPP of labor levels i.:·ff and becomes constant (i.e. 

·the -}!PPL approaches zero). 
~ 

Thus OA units of· workers represent the non-redund~nt 

ar,ricultural labor force. Any wor_kers in exce.ss. of this amo\}nt do not t!'.ake a 

positive cont.dbution to output. and thus represent· the. redundant labor force. /l 
~ 

.. 
fl The assumption of a zero marp.inal product of labor is made to facilitate our 

analysis of what will be called the "slack" phenonenon in the aerarian economy. 
There are those (e.r,. Schultz, The Transformntion of Traditional A?.riculture 
Yale University Press, 1964) who object to the notion of a zero marginal / 
product on regional peak demand and·other ·?,rounds; we do not insist on an 
~1PPL of _precisely zero but we have little· understanding for those who deny . 

,thaE there is a considerable redundary of full-time equivalent a~ricultural 
worke!s dm many parts of the contemporary unde.rde.velope·d l·1orld a~ well as 
in the ap.rar .. n past of other rep.ions. If a man ·is needed only for the 2 
month's harvest period, he c~n·bc.consiclered 5/6.rcdundant. 
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As long periods of time elapse, and crop practices improve somewhat fr.:m one 

generat_ion to the next, i.e. technological change o~curs, the, TPP L curve may 

shift upward to the position TPPt(diaeram lb) at_ time t (from t;he initial 

position).11. This summarizes the basic production conditions encountered in the 

agrarian economy. 

In order to analyze the problem of population pressure endemic to an 

agrari:~n economy' let time be measured on- the ve-rtical axis (pointing downward) 

and populat~on (o-r labor force) be measured on the horizontal axis of diagram 

ld (vertically lined up with diaflram la). Suppose the economy begins with 

an initial population of OA • The magnitude of this population throur,h time - - 0 

can then be represented by the curve A E in diagran (ld). Notice-that the 
0 

initial total output is AN units (diagram lb). This ·aete-rrnines an initial 
- ., 0 0 

level of per capita consumption as indicated by the slope nf the radial line OF. 

Hotice also that at time t, with population now at oAt and with total output 

AtYt- (diauram lb), an agricultural surplus of S (~Nt Yt) units appears if the 

initial consumption standard continues to obtain.. He shali refer to S as the . . : .. . 

AS __ (agricultural surplus) as it is a genuine "surplus" of agricultural goods, 

afte-r the consumption r~quirements of the agricultural population have been 

satisfied. 

As we have indicated in the introduction, a central and key facet of econo-

mic life in the agrarian economy is the ev.ergence and utilization· of "slacks" 
\. ' .... 

in the dominant agricultural production sector. Such slacks can be seen to be 

of two kinds;· agricultu-ral BOOds not needed for the maintenance of traditional 

consumption levels and manpower not needed for ae;ricultu-ral production. 

Referrine to diaeram lb, at time t, the surplus of agricultural ~oods is 

/J_ Notice that iu diagram l~, the ridge line OR passes throur,h point X vertically 
lined up with point A. "The technological chanp.e depicted is assurr.ed to 
be .of the neutral variety (i.e. the output index in diagram la is simply 
"blown up" and the TPP1 curve in diagram lb shifts uµ proportionally). 

.----

.. 
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represented by S(i.e. the ap,ricultural surplus) while the surplus of agri:cul-

tural labor is represented by the redundant labor force, B, of /\At units. 

The magnitudes of these two types of slacks can be indicated in diap.ram le. 

In this diagram, the vertical axis is now shifted to As (origin at A) with 

the redundant labor force measured on the horizontal axis and the ap.ricultural 

surplus measured on the -vertical axis. The map.n.itudes of the ~,0 types of 

slacks, through time,are indicated by the curve A·v and shall be referred to . 0 

as the slack-curve. For example at time t 2 (diar,ram ld), when the total popu-

lation has p.rol-m to OA
2 

the redundant labor force is M 2 while the a7-ricultural 

surplus is s2A2• 

The above-described two types of slacks in the agrarian system arc 

obviously of key analytical interest. This is due to the fact that they-can 

- ·both_ be used in any way the economy sees fit (or even wasted) without interruptinr; 

the ,.1orkings of the production system in the dominant agricultural sector in any 

significant l;ay. After all, the ap,ricultural surplus S is an excess over 

consumption requirements and the redundant labor force B is an excess over the 
.- . 

labor force t·7hich makes a positive contribution to ap.ricultural production. 

It is this emcrp.ence and utilization of these slacks over lonr periods of time 

which determines to a larr.e extent the ultimate fate of the agrarian ~ystem. 

The Emergence of Slack 

As far as the "emergence" of such slacks is concerned, ~e have depicted 

the case (in diap,ram ic) in which both B' and S increase through time. To 

investigate the cor.ditions Ieadinr. td this result, let us make the simplifyinp: 

assumption that the production function in the ar.rioultural sector is of the 

Cobb-Douglas type, i.e. Y = :t Ta::Al--'-; With T constant, we can define the 

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

-· 
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(0t 1-« . . -
1 • 1~ .fe A for A"?fl. 

Y= i 0t -
,e U for N'·A 

·. 

where e is the rate of technoloeical chanr.e, A is the non-redundant· labor force 

and U is the initial total ar,ricultural output, (i.e. U = AN in diar,ram lb). 
. . . 0 0 

Ue assume here that the initial population A. is greater than the non-redundant 
0 

labor force ( 0 A), i.e. there are some diseuised unemployed or redundant 
. . 

workers in existence initially. Noreov·er, assuminp: the population to be growing 

at a constant· rate.r, we have 

·1 2) A=A ert • .. 0 

The initial per capita consumption standard c~~ is then defined by 

1.3) C)'c = U/A. 
. 0 

The maenitude "of the redundant labor force n is ~iven by 

1.4) .B. = A-A 

and the ar,ricultural surplus is 

eet u rt = U(eet 
rt 

1.5) S=Y-AC:'• = -Ae U/A - e ) 
0 0 

~-~ing the population r:rowth equation (A/f..o = ert) to eliminate II t !1 from 

the above expression, we have 
O/r 

1. 6) S = U ( (A/ A } . - A/ A ] 
. 0 0 

·-~~ -.-...:; ... --... -... .:.... 

t 

L • ! 
l. 
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expressin~ a functional relation bet~·1ec.n f._ (size of popul~tipn}.- one! S ·(Size o;( -aericul-

tural surplus). This ~xpression can be simplified when we defire. 

1.7) a) A =l (i.e. the initial population A is defined to be one urtit.)/l 
0 o. . " 

b) s = S/U (i.e. the unit of measurerr.ent of the surplus S iS conveniently 

ll tlotice that under this convention, the map.nitude A is the fraction of the 
initial population which is non-redundant. 

., 

~· -· 
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defined in terms of the constant U) 

Under the above 

l.8) s = Ae/r - A 

simplifications, 1.6 becowes 

l . 

......... 

h th . th h th o· t A (no•··· assumed to be 11 111 ) Notice t at 1s curve passes roup. e p in " 
0 

on the horizonbal axis since s = o when A = 1 (diar,ram le). Finally we can 

derive the slack curve itself with the aid of relation (1. 4) 

1.9) s = CA+P)e/r - CA+ p) 

i.e. 

.)'hus t·1e· see that the slack curve of dianram le is derived under the assumptfor. 

that both technological change and populat.ion r.rowth proceed at· an exor.enously 

given constant rate t~ith 9.>r. He shaU assurr.e that this inequ~lity holds.'l 

Let us return to the crucial question of how the economy disposes of its 

enierginr, slack~ There evidently exist a series of possible alternatives with 
-

major sienificance for the future prospects of the ·ar;rarian system. He shall 

deal in this paper with only two major alternatives,. 

i.e. what we shall call the· consumption-population adjust!l'ent and the techno .... 

lOr,ical adjustment. He shall deal with these in turn. 

~mptibn-Pooulation.Adjustment 

The most obvious method of utilizinr. the surplus is to devmte all of it 

to increases in per capita· consumption, this, in turn, may have the reper-

cuss ions on the (no longer exoeer:ous) ) population growth rate. To see this 

in greater detail let the poss.ible increment in per capita consumption at time 

t (i.e. the amount of increase in per capita consumption possible over the 

"troditional" base year ,level) be givc;:n 'by the slop·e of the strair.ht line OK 

.(i_.e.lCt\/O'\) in:·afagram (le.). As the point K mo':'es upward on. the slack-curve, 

0

/.l Notice that :'..f e is less than r the slack-curve is negative and decreasinc 
throup,h time.. This means that the economy is not capable of. generating 

.. 
.. 

.either typ;: of slack and hence the analysis of such an economy which cannot 
even maintain its initial consumption standnrd is not very interesting - thou~h 

at times undoubtedly of historical relevance. 
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, it is seen that the per -capita consumption level increas~s all the time. 
. 

. In order to rir,orous ly deduce the tnar,ni tud.es of this increase, we can 

easily (usinr, 1.1) calculate the rate of increase of per capita output ( y*) 

as follows: 
e+ (l-a: __ ·. 

'iA for A<A ! rate of increase of Y - I l.10)a) ny-= • - I e for l?_A 1 

-a: nA -·. 
b) e for A<A; Y*=Y/A .,, = - \ rate of increase of , 

' e - 11 -1 
.;A f~r A?_A_j 

The relati_ons~ip between the rate of increase of ap:ricultural productivity 

(riy*) and the population grouth_ rate <nA) for the above two cases is .represented 

in diar,ram (2a) and . (3a) , respectively. In both cases, we see that there exists 

an inverse relationship between these two mapnitudes indicntinp the fact that 

the hir,her the population growth rate, the lower the rate of increase of labor 

productivity. The only difference between the _two cases is that in the second, 

the _more relev~nt to us here, because of the fact that labor ~.:-c- !1':· lor.;·.i::r 

operatinR, '.1\=l. Thus in diar,ram (3a) the curve linkinp nA and ny* is a 

nepatively sloped 45-degree line. 

The situation pictured in dia~ram·(lc) is thus_related to diap,ram (3a) 
I . 

l-7hen· labor is· redundant. Since in the cape of consumption adjustment all outputs 

are consumed, output per head (Y*) is thE;! same as consunption per head. · From'· 

diar.ram (3a) we see that per capita consumption uill continue to increase 

(i.e.···~ ybo) if and only if the population rrowth rate is less that!. the rate 
:\ 

of technolor,ical chanpe (r\A' El) which is• the case depicted in diarraM (le). 

When this consumption adjustr:ent is assumed to take place and when the 

classical endogenous populaticin p,routh theory is also accepted, we obtain 

what may be called the Leihenstein-Jorpenson thesis of the "low level equilibrium 

; 
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tr(l.p" Jl ·According to .thi~ thesis, population growth is assumed to be dependent 

upon the level of per capita consur.iption Y•~ in a manner described by tlie curve 

in diar,raM (2b). (In this dia~ram, Y* is n:easured on the vertical axis, 

downward and ~lA' as before, on the horizontal axis.) Two possible population 

response curves are given by the two brohen lines ZFF' nnd ZGG', which differ 

fiom each other in that in the first c~se the "turnin~ point''/Fllies bo the 

rip,ht of point T on the horizontal axis of diap.ram (2a), while in the second 

case the "turninr, point" (G) lies to the left of point T. The first case 

(ZFF') may be desip.nated as the "trap" case, the second oase (ZGG 1 ) as the 

"take-off" case. 

In the "trap" case, startinp. from a low consumption per head level such 

as y (on the vertical axis of diarram 2b), the population p.rowth rate implied 

is positive and hence per capita incone and consumption will increase in the next 

period. In the next period, the hirher level of Y* (or C*) leads to a yet 
.. 

hir,her population erowth rate \IA' a lower, but still positive rate of increase 

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

by the arrows until point T* (and T) is reached when simultumeously per capita 

income (an~ consumption) increases cease fj°'l y* = O) and the population pr6uth 

rate reaches a stationary equilbrium. At this level of poi:mlntion r,rowth rate· 

e~~ technolor,ical channe and diminishirtr returns to labor just offset each 

other, keepinr per capita output at" a constant level. The econoMy is .thus 

caur,ht in a lot·T level equilibriuo "trap"., 

ll H. Leibenstein~ Economic Backwardness and Economic Crowth, New York, 1957,; 
Dale JorRenson, "The- Develo'.ment of a Dual Economy"'· Econof'1ic Journal 
Sprinp., 1961. 
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In the 11 takeoff 11 case, Startin~ arain from such a poin"t as "y" and the 

popul.ation growth rate implied the.re·by, the rate of rrowth of income (and 

coosumption) per head is seen to be positive and hence the value of income 

(and consumption) per head ·will1 be hirher in the next period, In diar:ram 

(2b), the r,routh path will be as before, toward point T*. HoHever, at point 

C
, before T~I: is realized, population is no lonp:er responsive to the stimulus 
l' 
of increased per capita income (and consumption) - due to the fact that there 

exists a maximum rate of population p.rm·1th. /l In dia~ram (2b), the nrouth path 

l7ill follow the arrows towards G' once the turning point G has been reached. 

This constancy of the population rrowth rate implies a constancy henceforth 

in the rate of increase of per capita income (and consm1'ption). The· a~rarian 

economy has thro~-m off its Halthusian shackles. and continues to increase its 

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

:1 Jorr..enson, op. cit.' makes unnecessarily restrictive and unrealistic assump-
tions concerning this "turninp, point", namely th~t a saturation. point 
for the per capita consumption of ar,ricultural r,oods is reached at precisely 

_the same point at which 1:JOpulation ~rowth becomes non-responsive to further 
increases in y~· He utilizes this consideration to show_ the necessity 
of the ultimate evolution or' an industrial sector, a subject to which 
we- shall return later. . Hore over, Jorr.enson stipulates a constant death 
rate and birth rate which rises l-lith per capita income. In fact, what 
little we know a.bout 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' pet capita 
income) which causes -the rise in po!)ulation r,routh. Thour.h Jorpenson 
claims to be neo-classical, his acceptance ·of the consur1ption- adjus_tment 
and l!althusian population thesis r,ives his fra111ework a distinctly classical 
cast (i.e~ especially when e ::: 0 or 'neclir;ible). 
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Although the above interpretation of the leibenstein-Jor~enson formulation 

does not adhere to the not~~n that there exists dis~uised-~nemployment or 

redundancy in the labor force in the typical a~ticulturill production situation, 

t~eir view can easily be acfopted to the case where this phenonenon is accepted 

as nn e·rnpirical fact. · For this case a diap.rar.t similar to (2.ab) i.e. diap:rnm 

(3ab) can be constructed. The explanation of diar-r.n1:1 (3ab) is self-explcmatory, 

followinr, ex.;ictly that just presented .for (2ab). The only difference is that 

"the critical turninr. point" T or T* occurs Hhere the rate of. population 

p,rowth G\A) is equal to the rate of technolo~ical chanp.e (9) ori the h<;>rizontal 

axis. Thus if the point at which population becomes non-resl_)~nsive_ to further 

increases in per capita income (and consumption) is to the left of T* {e.e. at 

C) we ap,ain have take- off; otherwise the econoJ:ty is ''trapped". 

The two cases ("trap" ·and "take-off") can be repreeeoted in terms of 

diagram (4) in the followinr way. A system of slack curves indexed by e/ri 

e/r2 ,e/r3 , ••• are shot-m. These curves are const:z:ucted under the assuMption that 

the rate of technolor.ical chanr.e (S) is fixed but with vriryinr. rates of 
population grm·rth (r). Clearly the hi~her the population p.rowth rate, the 

flatter the slack curve 8/r. The different radial lines oc1 .oc2 ,oc3 , •• :=indicate 

different levels of per capita Gonsumption. The growth path o~ the "trap" 

case is in~icated by the path cl'c2 .c3 , ... (which intersects loHer and lm·1er · 

slack curves and hip,her and hip.~er levels of per capita eonsurnption) rradually ··-· 

approachinp. a fixed per capita consuMption level (represented by oc
4
). In 

the "take-off" case. on the other hand, the r.rowth path first follows c
1 
,c

2
; 

however,· once point c2 is_ reached, the prowth path. bends upward and fol~ 
the path of a particular slack curve (in diar.ram 4 this is indexed by 8/r

2
) 

as the ·population p,rowth rate is now constant (at level r
2
). The level of 
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capita consumption is then seen to be increasinp. monotonically and without ' p-1r 

tiouni:I. 

What '~e have in this f_ashion interpreted as the!_ Leibenstein-Jor.renson 

approach to the. analysis of the ar.rarian economy represants an important 

contribution. Jorr,enson' s rigorouSly formulated dynamic mode11,in particular, 

permits us to distinguish precisely between the trap and non-trap cases in 

the_r.ionoli~hic ap,rarian economy and thus between continued stagnation and take-off. 

?levertheless, the analysis appears to us rather suspect, largely because of the 

rather unrealistic or unduly restrictive assumptions on which it is· based. 

First of all, the assumption is made th~t the entire increase in the a~ricultural 

surplus is used for consumption by farm labor. This may occasionaliy be true 

in a completely freeho:c".e':'economy but is hir,hly unrealistic p.iven most land 

o~mership and tenure arranr,en:ents in the ar,rarian economy. Secondly, the 

acceptance of the rlalthusian type of population theory is, at least according to 

much modern demographic testimony, subject to considerable doubt. Thirdly, 
. . 

and most importantly; in this Jorgenson world the rate of technolor,ical change 

in np,riculture is· mysteriously fixed and constant. :This ·assumption of progress 

in production techniques entirely unrelat~d to anythinp.·else in the system 

offends our sense of the real world. Ohat it rules out is an iT'lportant. and 

perhaps more realistic alternative to the sonsumption-population adjustment 

v.echanisM as a method of disposinn of the.econ~ny's a~ricultural slack. 

1·:e shall call this alternative the "technology adjustment r.:e~hanism" and proceed 

to explore it at p:reater lenp,th in what follo~·;s. 
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. Any alternative adjustment mechanism is most.conviently discussed in 

the context of a situation in which, initially, p,iven a rate ofpopulation 

&rowth (r) &nd a rate of technolor,ical chanp,e (e), per capita income is 

risin"[~ and slacks are b"eing p,enerated. Not only common sense but a1so the 

lessons of th~ physiocrats .and historical experience imply that a full con-

sumption adjustment is unUkely to occur. Noreover, ~lternat~ve and more 

realistic ways in which the surplus may, in fact, be disposed ·of may have an 

.important feed-back effect on aericulturnl productivity increase· itself. 

As we noted earlier, the physiocrats clearly saw the possibility of ~rig 

the emereing ar,ricultural slack for non-productive purposes, i.e. an expansion 

of so-called sterile activities. Thus, in terms of dic;ip.ram (le), as a particular 
I . 

quantity of redundant workers (ll) and ap,ricultural surplus C,S) is r.eneruted, 

those. who mm the slack, i.e. the landlOrds, nobiJit y, Church, etc. may utilize 

it to expand their consumption of services, hahdic~afts, and other luxury 

products. 

·choose to 

Alter:nativ)lY, as the.income of the ru1ine·classes rises they may 

enlarge ·tn/ military establishment~ war,e war with their neighbors, 

build pyramids, construct churches or enhance the p,eneral "cultural attainnents" 

of. the ·society in some other way. There exists, in fact, an unlimited variety 

of uses to which the economy's slack can be put by those who have control 

over its disposition. This can be illustrated with examples from all.parts 

of the globe lJhi.ch have undergone lonn centuries of typically a?,rarian exis-

tence prior to the Industrial Revolution. It is equally true, for example, 

of the Pha.:-.1<?'::.s of 'Egyp:to, the Hor,uls of India, the daimyos of Japan,. and the 

feudal lords of medieval Europe. 

\ 

.. 

q 
l 
I 
i 
i. 
; 

L r 
i ~ 
1; 
/· 

:.: 

', .. . . 

--;'"··· 

' •· 

' _; 



·,.I -

/ \ 
-19-

It i~ our contention that the choice of ·such ·alternative uses of an · 

c·conomy's agiicultural slack, besides beinr, of interest in and of itself, 

may have a considerable impact on the productive performance of agriculture 

thro.ur,h its effect on the rate of technolor,ical change e. · In other words, 

as lonr, as the economy is basically agrarian and not dua.lis. tic, i.e. : its 

non-agricultural activities are stagnant and pa ra~itic rather than innovatively 

dyn~mic, the rate of agricultural productivity increase may be adversely 

afrected over time. 

)To explore this hypothesis a bit further, we should recall that tech-

nol6'gical chanp,e in the ap.rarian economy involves lonr,-t-erm, somet_imes hardly 

perceptible changes in the state of the arts. The ap.rarian economy represents 
-

essentidly a struggle between nature and numbers, with slir,ht improvements 

.in crop practi~es fashioned over the centuries and passed on from ~eneration 

to generation.. According· to the testimony of aericultural economists this 

slow improvement trend of aericultural labor. productivity B can be sustained 

only if the ap,ricultural ·infrastructure is kept iri decent repair and improved 

upcm. lrri8ati~n, for .example, the husbandine of the life-eiv;i.nr. power of water 

while simultaneously reducing the excesses of drour;hts and floods has been ' . - ... . . 
ona of the oldes~ concerns of man. Hithout proper irrip:ation and drainage 

facilities or where such networks have .fallen into disrepair it is very_ 

difficult, if not impossible, to translate the slow but persistent accumulation wo.'"' ... • 

of human experience on-thc·soil, into secular, if slot·1, increases in productivity. 

The human resource inputs of one period requir~d to elicit such productivity 

increases in the ne".t may thus -be · d · · ,,... viewe as a very important in~redient 

of technolor,ical chanr,e. \./hile a portion of the ar..r-arian econoMy's labor 
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·force may, for example, be redundant in the sense of contributine to this 

ya_ar' s output (using this year's" state of the arts) it is not redundant, 

'but in fact required, for a variety of activities which may rende"t" ar,riculture 

more productive fo the future. The unemploye~ and underemployed il\ ar,rinulture 

can and do play a major role historically in the di3r,inr. of irrication ditches, 

the construction of levees and dams, terracinr,, etc. -- and in simply Reepinr. 

existing facilities from fallinr. into disrepair. The tta~nitude of e is thus, 

at least in considerable part, a function of the extent to which the underem-

ployed ar,ricultm::al labor force is enp;a~ed in lone gestation pei:iod productivity-·· 

enhancinr, ac""tlv-~ties of the kind referred to. 

It is this consideration which makes the determination of how the 

agrarian econarny's slack is utilized so crucial. Clearly it is up to the owners 

of the ar,r~cultural surplus and those who have control over the human resourc~s 

.available, whether the slack is to be deployed in 9-enhancinr, dire_ctions or 

dissipated in· hish livine and conspicuous consumption. But it is an almost 

definitional feature of the typical aernr;llan econor:1y that the ownin.p,--elmes 
. . --. ·-·------

do not have a clear vision of the futur~ and do not associate- the routinization 
.. 

of secular productivity increases in aericulture with current allocation 

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

llore likely, th~y respond to their. risin~ income by increasing their demand 

· for the pro~ucts of the sterile classes. This manifests itself presisely 

in that the. surplus of ar,ricultural r,oods is used to hire away the surplus -· 
~ 

in manpower from ag-riculture-enhancine activities and towards the provision of 

oore personal services, more luxury r,oods, more pomp and circumstance and, 

last bu~ not. i~ast, larr,er armies and more wars. In the Hiddle Ares the· 

tithe was extracted for the support of the Church, and the plethora of feudal 

·~ 
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pDyrnents extracted to support both the military and civilian manpower demands 

of Kinr, and baron. In Tokuga.Ha Japan a hieh tax on land went almost exclu- · 

sively for the support of th.e ·Court and the 'wa.rri'or clas~e~ Jl As surplus 

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

vidint, more water through better irrir,ation facilities and contributinr. to. 

other dit:tensions of the ar,ricultural infrastracture, the rate of agricultural 

productivity increase i's bound to suffer. Thus, once we reject the (rather 

untenable) notion of a fixe~exor,enously p,iven,lone tertl rate of aericultural 

advance, l.;e can see that in the typical. · agrarian economy there are forces 

at work tending towards a secular decline in e. We believe that this techno-

logy adjustment is based on a quite realistic view of the real lonr, run prob-

lcm of the aeradan society. ·Ultimately the downward· pull exerted in this 

fashion can brinr, the system to a halt, quite aside from the danr,er of the 

demographic trap of the Leibenstein-Jor8enson (consumption -popula·tion-adjustnent) school. 

This hypothesis concerning "economic stagnation" brour,ht about via 

"technolosy adjustment" may now be presented in a more rir,orous formal fashion 

not for the sake .of preGise model construction but because only ih this ·way 
I 

can the "loe;ical consistency" of the above ideas be put to the test. In 

diar,ram 5, let. the slacks curve "i\Fs of diaeram le be reproduced. Let "d" 

denote a wage premium,i~e. the amount of excess pver the prevailin~ per 

capita consumption standard C*, t·1hich must be paid to the· sterile worker 

11oo~d away from agricultural pursuits. Suppose the number of sterile t;1orkers 

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

/!Thomas Smith, The· APirarian Orip;ins of Hodern Japan, Stanford University 
Press, 1959. 
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consumption per head of the non-sterile workers is C*. The postulation o~ a 

positive wage premium "d;' is due to the fact that. it generally takes a positive 

real social cost .to .mobilize, convert, and sustain each sterile worker (e. p.. 
~· ~ --soldier, priest, artisan, feudal s~rvant) who has been induced or forced 

to leave his dependent life in ap.:riculture. - Since agricultural surplus S 

~s the amount of surplus of agricultural r,oods after makinp. allowance for the 

consumptiop.. of the entire population -at level c-1:, S represents the "fund" 
. /'.~ . 

out .v-rwhich the wages premiulT\ to the sterile workers can· be paid. Thus if 

all the surplus food is used to draw off workers for a variety of . pa•rasitic 

activiJ: ies, we have 

1 •. lJ) .. S=Td ,. 
lfti(ch is described by the strair,ht line AX in <liar.ram 5 • 

. . •"' 
This line now permits us to determine the allocation of the economy's 

total labor force A at any point in time into three cate .r,ories, non-redundant 

or productive labor A, sterile redundant labor T ,,and non-stedle redundaot tabor 

M, i •. e. 

·l.·12) A"=· A + T + M· 

For example, suppose point· F represents a typical point on the slack· 

surve (dia~ram· '5). At F the 'end~e· population EF is seen to be di~td:ed· int~ ' 
three portions: the nori.recluridan.t lnbor. force· A, the sterile redundaqt labor 

force T (mobilized by the use of the aericultural surplus of AG units) and 

the/lon-sterile redundant labor force 1-i. 
,....,.,..-- - . 

Notice that the non-sterile redu~dant class (composed of M ~nits of 

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

i.e., at any point in time. they can be withdrawn from the ar,ricultural 

sector without adversely affectinr, the total ag~~cultural output of that 
-· 

rear. However, from the dynamic point of vieu, they are productive in the 

ense that their removal from the agricultural sector uill adversely affect 
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.~-icultun~l ?roductivity in future perit;ids by causing 9 to turn down as a con-. .) .. . 

or a relative neglect of·ag"ricultural overheads. The basic notion here is r. .. ·q•.1C;1Ce • 

• t th"' S?r'. adual non-spectacular ·spread of new ~g. ricul tural techniques is inhibited l11'.1 ~ ~ 

!ij' the foilure to maintain' and improve irrieation. and dr.ainage facilities, feeder 

Ts e~c· These ac~ivities are bound to be heavily labor usin~ in the aR.-rarian ro:i:. ,. .. • r,, , 

ccci:;o~.y ~nd onco t~ey are neglected, the lonp,-run processes of slowly accunulating 

!:n:;'illedge end passing it on from generation to generation are ir.lpaited. 

· In diagrem 5, the (shaded) horizontal di~tances bett1een the slack curve AFS 

-.:id the straight line (AX) (1.11) represent various possible magnitudes of such 

rct!undant r..on-sterile workers. FroM the concavity of the slack curve (as previously 

C:crived) we knm.:r th~t, given a fixed· value. of both innovation intensity {} and pop-

u!ntion grm..rth rnt~ (r), i.e. given a particular slttck curve A/r in diagi-rin 5, 

t:1~ r.1.:ig11itc;:l2 of the no:i-sterile redundant classes (H) will eventuatiy decrease to 

z~ro as the absolute size of the economy's population co.ntinues to expand, i.e. the 

c-:onor.iy continutes· to move "upward'' along the slack curve. . This means that1 sooner 

o:- Ia::er, the nericultural sector will definitely begin to suffer from a 11shortage 11 

or this 9-m::intaining t~pe of l?bor and that the ''dynamic efficiency" of agricul-. · 

tur.::il activities cminot be maintained 'at the level of 9 once M dips belm·1 a certain 

c~itical minimum l~vel. 

The above idea can b.e described rigo;r-ously by a behavioristic relation be-

t~:~e:1 G anc.l the labor force needed to sustain 9. For this purpose, let us denote 

(t.-:'.:;)/L 07 .rq", i.e. ''.q" io the total non-sterile labor force\as a graction of.L.~· 

- .... 

ro.- sin?licity, t1c can postulate an increasing functional relation bat'Yleen 9 and q i.e. 

1.13~) q = Q(9) with Q' 0.Yhere 

b) q = (A + M) /L ::: (L - T) /L 

u~i~h s=ates the: o biehe= level of e necessitates the applicaiton of a higher 
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. . /1 

_:' fraction of the total labor force as non-sterile labo;:. -. 

.. ..:.·_.__....:_._ . ..;·.::.:.~-

Given fixed per capita consur.iption C*, the total consul?lption demand of the non-

sterile workers is C*{A+M)_ or C*(L-T) and that of the steri).e workers is ·(C*+d)T. 

since total output is LY*, we have 

C*(L-T) + (C*+d)T = LY* which il!lplies 

b) T/L = (Y*-C*)/d and hence (by l.13b) 

c) q = 1 + (C*-Y*)/d = {>(Y*) with ¢'< 0 

The last equa.tion states that the value of q is uniquely determined by .Y* (mi 

indicated by the notation </> (Y>'c)). Furthermore, ·the value of q is inversely related 

to Y*, Toge th er with (l .13a) we see that 9 is a function of Y* and is, in foe t, 

inversely related to Y* (i.e. as per capita output increases, the value of 9 <le-

creases). This !?lay be written as: 

· 1.15) e = h(Y*) with h'.;o. 

/! In further explanation of (L13a) ·, let L(T) be measured on the horizontal 
(vertical) axis· of diagram 6. Since T!L, the relevant po•tion of the dia~ra~ lies 
below the '•5-degree line OR. The radial lines inpexed by qi, q2 , q3 , .••• are 
q-isoquants. The straight line UV, parallel to OR, is cono.:ructed such the.~ th2 
vertical eap between UV and OR is A (the non-redundant labor force). For a fi::cd 
va~ue of '.'<!," such ~s q2 , and for a pop?lat;f.on of 1

0
, the division of L .into the 

three types of labor force T , H and A is indicated by the vertic~l l~ne segments 
in the dia~ran. The same di~isi8n is indicated for a population of a small size 
1 (i.e. 1 .. L ) for the same value of q (i.e. q ) , ·We see r.i /1 < M /L ·• This 
sRows the 01a~ge country bias" of (l.13a), narne~u, in order ~o gain~;:dg the se.rn~ 
V<tlue of q (and 9) a large country must keep a larger fraction of its· total ~bor 
force in the category of H-type labor than the small country. 
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' ,. 

We shall refer to equation (l.14) as the innovaUon response curve since 

ft specifi~s the level of innovational intensity in response to per. capita 

income chanr,es. Notice that the inverse relationship ;.uhich seems at first 

blush to run ~ontrary to common sense) is due to a particular mechanism 

\.'htch we believe to be valid in the a~rarian system, i.e. 'that increases in 

~ell-bein~ of the propertied classes as reflected in hip,her per capita 

incomes and su,rp1uses lead to an increase in demand for the s~rvice·s of the 

sterile classes to the extent thaf .the aH~icultural productivity increases . 

sooner or later suffer from the neglect implied. tJh ile there are r,ood reasons 

to assume that such a relationship is inevitable in every ar.rarian soc.iety 

it seems reasonable to terms of the historical situations which come to mind 

c.r,. Toku£amt Japan and medieval Europe. In both these instances the evmdence 

points to the fact that 'the ruline classes did not concern themselves with the 

t.iaintenance of progress in· aBriculture but rather devoted.their enerr,ies to 

the "good life" and/or the makinp, of war on their neiP;hbors -- both activities 

ll Sioce curve E1E2E
3 

cuts "hip,her and hi.~her" 
family. 
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bstantl.·-1 demands on redundant iabor resources. -, •. ,';.{OP, SU . <I 

Turning nm1 to diagram 7a, let the production function in (l~lOb) be 

.,.r(cten as llyi: "' 9-r and represented by the positiv~ly sloped, strai3ht line • 

. :;.,tice that wh~le ti.y~c is plotted on th_e vertical axis the maRnitude of· 

(J is indicated on the horizontal axis. Noreover, since in our analysis, the 

population growth rate is assumed constant (jlA"'r) the strair,ht line is a 45-

c!cr.rec line which intersects both a?Ces· at distance r from the origin. In 

dl<icram 7b, vertically lined up with diagram 7a, let Y~: be measu:red on the 

vertical and.a on the horizontal a:xis an.cl let the innovation response curve 

(l.14) be represented by the ner.atively sloped curve. Moreover, let a vertical 

(dotted) line be drawn from point E to obtai· point E' on the innovation res-

ponse curve. 

Our theory of stagnation via the technoloRY adjustment mechanism can now 

· be sum.rnarized with the help of diar,ram 7b. Startine from a point such as e' 

r.rcater than r, for example, the value of 9 necessarily decreases (from 

S' to 6 11
) because the value of 1~Y* is positive (see· diagram 7 a). Doring this 

proc~ss, output.per ~ead (Y*) increases but at a decreasinr, rate (see diarram .. ~ 
7b)~ Eventually, the value of e decreases to a stationary value (8 ) at E -o 
equal ' /2 

in mar,nitude to the population Rrowth rate· (r) .- The economy wUl 

71 .It is readily admitted that in the present s.tate of our knm·iledp.e ,we do 
not know t·lhat, precisely, .determines the mnr:nitude of e. However, we 
do think that the amount of non-sterile redundant workers avai:able 
has an effect en e. . In diaffraqi 6 we see that as H eventually shrinks 

·towards zero the amount of such workers avaiiable must,,,.at sorr.e point, 
become insufficient relative to other relevant mar:nitudes which are either 
inci:ensdnp. (i.e. per capita product

1

ion (Y*) and t~tal population (A)) or 
constant (i.e. non-redundant labor (,V) to m,aintain the const.ancy of 
e in the lonr, run. 

11. c.(itiilarly, in the (unlikely) case that the initial e is less than the 
population p:rowth rate r (e. r,. at 6"1)6 will be increasinr; to the same 
stationary value. 
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be expandinr. in a stationary aquilioriun state characterized by the jl:."0 

. £ Y* _con5t~ncy o • In this fashion, the phenomenon of lonr--tern star.nation 

rci:ults from the working·. of the technolory adjustl!len:t mechanism. 

Up to this point we have· been tnainly concerned t·lith understandinr the 

vortdnp.s of the ar,rarian ·economy and examininp the plausibility of alternative 

t'<Cchanisms by which the system either escapes from its low level equilibrium 

trap or f~ces the prospect of lonr,-run stapnation. This exa~ination has been 

conducted,quite properly, in terms of various postulated real resource behavior 

p:itt;crns of .the ap,rarian system, Equally important,,however, in any discussion 

of the lonr, run prospects of the ar.rarian system is the analysis o.f precisely · 

hou, r,iven the fact that the econorny is not trapped, the take-off is achieved. 

Jn this particular context i~ becomes a question of. analyzinp the nature 

of .the transit-ion from ap.rarianism to dualism. This is no longer a larp.ely 

quantitative or real resource question but one thnt deals with the qualitati~~ 

nnture of structural c~1anges that occt.1r as the system moves from one 

rer,ime to another. 

· With respect to the. first, and relatively simpler «line_ of inquiry, it 

wi 11 be recalled that we found the consur~,r>tion-populatiori adjustment mechanism 

unntinr. in realism. Hhile we are quid: to admit that objections. of a some~·iha~ 

dmllar nature could undoubtedly be raised ar,ainst our mm alternatiVe 

tcchnolof!y adjusttr?ent m~chanism, we find it more reasibnable since it includes 

Jn the explanatory model certain historical features charact\ristic bf the 

arr:irian economy nep.lected .i.n :thi?.Jorg~tlson-Leihenstein. approach~ This includes 

tho existence of a non-consumed agricultural surplus, of non-ap;rfcultural 

proc!uction activities and the importance of the forces l·1hich rleterJ'lline 
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' the rate of· technologii::al chnnge. Hhat is perhaps indicated for the 

future is a partial synthesis of the consumption-populati?n a.dj\.l~tment 

and the technoloey-adjustmant mechanisms in explorine t~e lonz-run behavior 

of the agrarian system, i.e. b.oth mechanisms may be at work to some extent 

in yieldin~ the observed "trap" outcome. In the real world undoubtedly 

neither a.re all the potential sur_Pluses consumed by the agr!cultural working 

population. not are they likely to be entirely diverted t~ support the luxury 

life of the propertied classes. The extent to which increa~es in per capita 

income lead to increases in per capita consumption, or to surp.luses available 

for othe.r purposes, will in fact depend on such institutional factors as the 

existinr, class structure., tenure arranRemcnts, and the relative power of the 

landlord to adjust rental charees. Clearly, considerably more inquiry into 

such orr,anizational characteristics of the ar,rarian economy is needed before 

we can be sure of the more precise causation of the observed long-run quasi-

equilibrium in the· syst~m. 

With t;espect to. the second issue under consideration, the q,ualitative 

t~ansfor~ation of the non-trapped agrarian econol!ly into rigorous dualism, 

even r,reater caution needs to be exercised. In Jorgenson's treatment;forexmnple 

· cnce the ec9ncmy is no longer t'ra!Jped by Malthusian. pressu.res the emerr,e'nce 

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

increa~inr. per capita income and consumption levels. As the ar,ricultural .. 
· population's appetite for agricultura~· goods becomes satiated the transition from 

tr.onolithic agrarianism to dualism is effected by workers somehow bcinr-

"pushed out" into industry as a result of the increasin~ demand for industrial 

r.oods. 
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But an analysis of this transition is ·surely much more complicated 

' / than th.at and must be based on somethine !':lore than a real resource (in this case 

i consumer satiation)calculus. What is clear is that we cannot even hop!? to 

successfully approach so subtle a 'problem l·;ithout a much clearer picture 

of the changine oreanizational framewqrk within which the system t hei bef',ine 

to perform the economic functions required of the.successful dualistic 

society. Although Joreenson, for example, claims to be talkinp, aboµt 

development in a dualistic economy ·he is really mainly concerned with the 

question on the one hand, of whai: deternines whether'or not the ar,rarian 
I 

system will be trapped; and on the other, of development in a removed indus-

trial sector. There is virtually no analysis 0£ the dynamic interaction 

between the two sectors; their fates are sequentially determined. Not only 

do agricultural savinr.s play no role in the industrialization process.but 

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

·over time. Clearly, what is required, if we are to make rqal progress · 

in understandine the all-important transition phenowenon is a prior understanding .. . , . 
of the reeime which follows. He therefore turn our attention in this paper 

to the dualistic economy, with particular emphasis on the interaction between 

the agricultural and industrial sectors. 

. . .. 
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III The Dualistic Economy: A Bird's Eye View 

f rhc dualistic economy exhibits structural characteristics which 

/,:t. r,,;irkedly different from thos.e of the agrarian economy -- in spite of the 

.' f.1.:t thnt both are underdeveloped and heavily ap.ricultural. We shall first 

;~cscnt a bird's eye view of the dualistic economy. Such a view will help 

us to identify an analytical framework needed for the study of .growth under 

tf~1 •1 1ism as undertaken later. In the preliminary discussion here, we shall 

<'r.lph.'.lsize the contrast batween ar.rarianism .and dualism· to J~ain a better under-

sc:nndinr, of the magnitude of the problen inv<lilved in the transition from 

l:r,rarianism to dualisra. 

A major distinr,uishinp, feature of the dualistic economy relates to the 

- ... --· ··--··-~·· "'(.""-···. 

t 

coexistence of a subsistence agricultural sector and a commercialized industrial 
l. 
t 

sector. In contrast with the. subsidiary and "sterile" handicrafts and services 

of the agrarian economy, usinr. virtually no real capital, the industrial 

productio~ sector is a dynamic and Vif'orous (if initially small) sector in 

uhich real capital forrnation plays an important role. The basic problem 

.in this ecoaomy is not·one of how to satisfy the r,rowin~ luxtiry tastes of the 

leisure classes in the presence of diminishing returns in ap~iculture but of 

how to shift the economy's center of pr~vity frol'l a1?riculture to industry 

w1til the initially preponderant a~ricultural ·sector becomes a mere appendap.e 

to the mature system •. 

Sp~cifically, th~ fact that real fixed capital is of ;uch im?ortance 

in the industrial sector of the dualistic econo~y is by no means as elementary 

nr.d t_rivial an observation as may appear nt first blush. This is true because 

uith the advent of renl capital, we introduce important new analytical facets, 

narr.ely a n~w source of income. (capitalist pro.fits) -nnd ll new source 'of surplus 

(capitali" s+-._ • ) sav:::.r.gs both absent in the ngrarian 

'. 

. .... .. 

.l 

I 
! 



' ' , 
' 

i I. 

; -31-

/ cconorn.Y• Associated with this new source of income is a _new propertied class, 
; . . j the ipduttrial 6apitalist 

! 

with ownership of ·the industrial capital stock 

I being ~reated out of the savinp,s of the industrial sector. This emerp,ing 

capitalist class is anxious to increase its _owne-rship of the· industrial 

capitd .stock as mu.ch aad as quickly as possible. It is thus interested 

not only in siphoninp; off the neu surplus for reinvestment in industry but 

- also in enhancine the productive pol7er of the new capital throurh the incor-

poratio.n with it of as much techt?-olop,icnl change as possible. The owners of 

the industrial capital unlike the sterile ~lasses in the arr~r!an society 

thus have an incentive to innovate or ~o Jiopt bnd adapt the innovations of 

athers alonp, the economy's in<lustrial production functions. 

It should be clear moreover, that -the dualistic economy's tota+ savinp. 

fund is composed·not of one but of two kinds of surpluses, the indust.i-ial 

profits just referred to and the ar,ricultural surplus -defined as before in 

the context of the aerarian·economy. It is this total savinp. fund which 

tnust then be allocated to the two se_ctors -- alonr- with entrepreneurial ac-

.... ·--·-·-··-·· .. ·- ..... ; .. -

·. tivity ...;_·to increase ap.ricultural labor productivity in one sector, thus freeing 

labor, and to increase industrial labor productivity in the- othe't', thus creatinp; 

a demand for the allocated labor force. At the same time, given the consume.r 
) 

preferences of the typical worker' the output generated in the two sectors. 

must be such as to prevent either a "shortaf.e" of food, or of industrial p,oods 
-· . ~ 

as indicated by a marked chanee in the .inter-sectoral te!'l'ls of t't'ade. Thus 

allocation decisions, takine into account both calJital accumulation and 

technological chanp,e in each sector must proceed in a balan~ed fashion so as 

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

process. Hith the economy's savinr and entrepr:eneurial energies expended so 
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! :- L _; 

,. ,. 0 ensure the synchronized forward movement of both sectors the prospects I JS ~ 
' ! 

, for success, 
' ' 

i.e. a rate of labor reallocation in excess of population p,rowth, 

! hei 0_,htcncd. ,\(C f.• 

While it is> of course, true that ca??ital nccumulation (as well as 

ccchnolor,ical chanp,e) may play a.role in enhancinp ap.ricultural ·productivity 

in the dualistic economy, we accept the evidence of such successful ar,ricultural 

revolutions as that in Japan, Tait~an, Greece to the effec~ that physical 

cnpital plays·~ relatively less important role in ap,riculture while tha labor• 

intensive adoption .of nei·1 techniques, the application of fertilizer, etc. 

is considerably more important. Thus the· ne.t flow of capital resources 

(as well as labor resources) in the course of dualistic p.rowth is out of 

DP,riculture and into industry. 

Acceptance of this notion of a balanced inter-secto.ral allocation 

process.in the dualistic economy leads us directly to the idea thnt the 
. . 

ownership of ind-:.:strial capital goods f'lay be viewed as a possible reward 

for the r.eneration of an aericultural surplus. Horeover, once the apricultural 

_propertied.c,~ass.es_, .i.e: the landlords and nobility, be?,in to view the 
. 

acquisition of industrial assets as more desirable than the makinr. of w~r and 

the r,ood life in the ar.rarian conte~t, not only is the transition to dualisn 

assisted directly but there is an iMportant feed-back on the incentive·, toward'· 

further increase.s of "ap;ricultural productivity.· 'No longer does the lnndlord 

view ap.ricultcrre as an important but necessary evil. to be put UJ? with, but as 

a direct means of participating, nlonp, uith the oripinal industrial capitalist. 
. I 

in thP. owner:;h!p of tr.e rrowing industrial sector. 
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' ' . Th~sc claims apnins: the industrial sector are e$tablished in the 
. . 

of facilitatinp; the net flow of surplus (or savinr,s) from ar,ricultur~ 
i 
,. ~ 0 the re~t of the ecc;:;or.iy. Surplus food is sold by the landlord in the· inter-

:t!ctoral c-:mm.:>Jity r.u~::-ket &nd the proceeds inv·ested in the industrial sector. 

l'his is accomplished most easily in the case of the dualistic landlor/l 

vho hns one fc-::>t in each sector and directly O\·Jns and manarms the newly created 

!:od~.'.iti·:.~1 pro:it:.c~io:l structure. Alternatively, the claims ap.:ainst the industrial 

sector ct.n 1:.e r..cquired by the owner of the agricultural surplus through 

·a system of financial intermediatic:>n, e.p-. the purchase of savinrs certificates, 

bcncs and stoc!cs implyine the tr.ore customary sep,:iration between m·mership 

:md control. But institutfons of this type are difficult to establish in the 

tyoicnl undcrdcvelop~d e.conomy, and once established, the extent to uhich 

:µch novel instrunents of credit will really be accepted by a skeptical 

vu~lic is problcrr.~tical. The nost trusted financial interr.1ediary is obviously 

c:ie-self or one's close relatives and that is why the dualistic landlord (as 

c:-tccc;.~tered in Jepo.n) o-:: his counternart may be of such importe.n.ce for both 

· · tH~. tta:-:.si-:ion f'::o;n ap.ra!"ianis~ to dualism as well as for the continued growth 

'1f th<? dualis~ic cccncmy. Th1 dualistic landlord as apricultural entrepreneur 

hc5 z.n increasinr. interest in innovatinp.: in that sector as the potentialities 
. ' 

of in<luctri.::.lbati_on b-.:?co:ne np!Jarrmt to hin; s'inilarly as industrial entrepr~neur 

h~ is ~':'1Jdc.:::s to inacv~t~ or to cdapt the industrial innovation of others to ........ 
the fullest extent possible. Technolop:ical chanpe in both• sectors is thus 

botnd to yield increasinr, surpluses for the owning class and a more rapid 

~ccumul~tion of th~ desired industrial capital stock. In juxtaposition to 

fl Fo;::. n fuller. nnc.ly;;::is see Fei-Ranis, oo.cit, Chapter 5. 
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/.he technology adjustment mechanism of the ap.rarian economy, which had a 
I . i ner.~tive effect on 8, the dualis tie economy is characterized by a· technolopy 

j 

j adjustment mechanism which has a positive effect on 8. No lonr.er are hur.ian 
J 

I 
l , 

/ 
' 

resources and entrepreneurial attentiOn pulled ?Way .. from ar;riculture and 

squandered on luxuries and frills but productivity change in ar.riculture is 

viewed as a major enr,ine for the balanced forward motion of the entire dualistic· 

system. He may call this a positive technolor,y adjustT!!ent mechanism. 

One other facet of the emerp,in~ dualistic economy deserves further 

consideration -- namely the determination of the nature . .und rate of "techno-

logical change in the industrial sector. As lonp. as the economy is basically 

agrarian it is relatively insulated not only from chanee domestically but 

also from the rest of .the world, Once the transition to dualllsm is under way, 

however, the economy becomes more fully exr>osed to the rest of the world, 

not only throup,h the ~xchange of primary products for imported consumer and 

capital goods but also through the accomi)anyinr. transfer of technolor,y. As 

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

prQduction functions on.the part of the ~mer~inr class of industrial entre-

preneurs clearly exists~ but p.iven the prior preoccupation of the propertied 

classes and their limited experience with industrial production they are likely 

to turn for help, at least initially, to the outside. 
. /1 . . .. 

As Veblen pointed.out long ago - considerable advantap,es attach to the 

"late-comer nation" attemptinr, to industrialize. Such an 'econof!1y is in a 
f 

position to survey the techn9lo3ical shelf already perfected by others and 

pick and choose that which seems most suitable -- without itself incurring 

the considerable cost of trial and experimentation~ Ilut, while innovations 

with the hiehest pay-off or yield ate likely, at least initfally, to emanate 

11. Tho.rstein J. Veblen., "The Opportunity of Japan," Essav.s in Our Chanrdnr. 
~ (NewYork:l934)-,, pp. 248-66. 
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:·c:.1 t.:broaJ, this <lJ::s not necessarily imp'ly the adoption of the latest most 

~n-to-·dnte techniques known, nol: th'! mere. transplantation of processes from 

/.: •• cou~try to another. As the. 19th century Japanes•_.experience well illus-

/ trate/~ tochnological tre.nsfc:-s from the more advanced to the late-comer 
i 

CC"!$.nt:ry a::e r.io•;t effoctivEi when handled selectively, ·i.e. in some cases,· 

the. adoptio:t of methods already rendered obsolete abroad by the substantially_ 

uiffo;.·:--:-.t [..:etc..;: e~~.1;.;t·r,1;2nt, together with the transfer of the latest ("most 

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

fro~ abr~~d in the enrly cccaces of the dualistic economy does not, moreover, 

preclude a consicier<\blc dos2r,c of domestic innovational activity. Such ac-

tivity will, how~vc~: ~ be <l:J.:rected more toward the adn.pt2tion of imported tecnniques 

to a·iffor~nt local coa.:!:i.t:i.ons (e. r.• the f,reater relative avail~bility of cheap 
. 

ll!.bor) r~the~ thc.n the creation, from scratch, of neH n:ethods of riroduttion. 

The rob of tec1mcJ ogical chanee both in terms of its intensity or strenrth 

~nd in terms ot its slc.ntc:~r.;:ss or bias can thus be of very considerable 

ir.:i):n:t~ncc :.n th!:! ea:rly industrialization process. T. Watanabe concludes 

_ tha~-".t:h3 ·"tr.est i!'lpor.tant ·ca11ses for Japan'·s rapid industrializa~ion can be 

!:c:_,~d in the n:i:=u-.:c .::.:lu r,rowth of technological change" • 11 Innovations,_ fo'r 

) e;~t;n,ple, wer:? responsibl.e for as much as 80% of the ab_sorption of industrial 

labor during !:.:.'.:! £~:-1.;· ~ ,.,._.~.C'a i:l. -::!e co.s~· of· .Tapan.L3 

11:. Sec, e.p:. G. Rnni.!'l~ "Factor Proportion.s in Japanese Economic Develo"!)IT'.ent", 
_A~3ri~1 E~o:1~Qic R~vicu, Septeraber, 1957 for a fuller statement on the 
St.ibjl~c~ of tM.s. pc.rar,r~ph.· :o. 

/],_ "Eccnomic Aspects of Dunlism in the I•ndustrial Development of Japan," 
E<'.on0:n.:.c D~veloprncn:= ;-~9 Cultural Change, April, 1965. 

ll Fei -Ra.nit:, _9p.ci-!_, p. i~3-131. 
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.11 It is moreover, also a fact of life, as Veblen again points out, that 
I 

/ the early advantage of the late-con:er is ultimately dissipated. As the 

technological shelf of the more adv~nced countries is cleared of relevant 

techniques the annual rate of technolor,ical advance of the industrial sector 

of the dualistic economy. is likely to slow down over time. As the dualistic 

econ~my becomes more and more industrialized, hot7ever, in the course of a 

successful labor reallocation process its domestic ·skill and inr.enuity levels 

will be rising; increasinp,ly as the importance of borrowed industrial tech-

nolo~y declines the econony Hill thus be in a position to produce its own 

technological advances domestically. In fact, it may be said that it is the 

capacity to p,enerate a sustaimed flow of indirenous technolor.ical chanr.e in 

a routinized fashion t·1hich r.iarks off the mature frol'!1 the underdeveloped 

society. 

The above hopefully has served.to illuminate many of the major facets of 

growth in the dualistic economy in a ~eneral way. In most startlin,o: contrast 

to the aerarian society is the emerp.ence ·of a dynamic industrial sector. 

Let tis, therefore, now concentrate on n fuller exposition of the workinf's of 
.. ·- ···- . - . . 

the industrial sector in the dualistic economy. 
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]J/ Development of the Industrial Sector of the Dualistic Economy 

Production Conditions 

Since the very essence of dualism imp Hes that the complete interaction 

between. the two production sectors lies close to the he_~rt of the development 

process the analysis cif the industrial sector, as such, can at best provide 
- I 

only a partial and incomplete view. But we shall also t-ry to indicate how 

this pax:tial vie-r..·1 fits into our more general equilibrium framework of thinking. 
' 

To the-extent that real capital and technological change 1together with 

the labor force 1 constitute the basic causation factors dete·nnini11g industrial 

output}( the production func-tion for the industrial secto:r may be postulated in 

the general form as 

3.1) X = f(K, L, t) 

where K(L) stands for capi_tal (labor) -and where 11t" stand for time or the state 

of the arts. The explicit postulation of t_he time var_iable (t) is to enable 

us to formally analyze the_phenomenon .of technological change, i.e. changes 

in the production function through time. To _simplify our analysis, we shall 
• r 

assume that ·(3.1) satisfies the condition of constant returns to scale (CRTS). 

Since we will be concerned with a system of observable economic magnitudes 

related to the general function (3.1), it will facilitate our exposition to 

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

magnitudes. The es~ential economic magnitudes are obviously the "primary" 

variables of (3.1), indust-rial output (X), capital (K), labor (L), the various 

ratios derivable frcm these primary variables such as X* (= X/L, industrial out-

put per head), k~X/K, output"capital ratio), K~'( (=K/L, capital per head), the .. 

factor rewards w(real wage) and n (rate of return on capital), as well as various 

possible indices measuring the ql.lsntitative and qualitative aspects of 

technological change through tim· 

' 

-Using the notation~S to denote the rate 
·IY 
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of changt;! of th-:? t5 .. T."1 variable y .(~. e. )t:.-{~/y), the system of growth equations 
. h I 

"·hich will be useful are·~ . , . 
' 

3.2a) T}y =1} ¢ + T) <P + J t-: K· L L. 
(rate of growth of industrial output) 

I 

b) 11 ~·: == J -:- ¢ • 1} '/"' y· K.. J, _J .. 
(rate of growth of output per head) 

c) 1) k ·t: J + ¢ L ~ .. /K (rate of growth of average productivity of capital) 

d) 1) ~~ 11 K/-L -:- BL + J_ . w l,J ... 
(rate of ·growth of competitive real wage) 

. e) 11 ==-~fX 11 L/K +BK+ J 
'Ir 

(rate of growth of .competitive profit rate) 

where the various not.?.tionG Uf':ed in the above equations are 

i) . J = . :L"&.; :,( > 0 a t · 

ii) 

(labor elasticity of output) 

(capital elasticity of output) 

_J! (elasticity ·of w with respect to 1)1';._ a L 

(innovational intensity) 

- J . (degree of labor using bias of innovation) 

lo'bile• the fr:d.liar prod1.1ci:io:i concepts ne'ed no further explanation, innovational 

intensity J is the "rate of change of. output due to the lapse of time ·(or technologi-

cal change) only" a:ld the labor-using bias index BL is the "deviation from 

nec:;:a1ity of ir.novatio:i as r::.~a<:t:red in terms .of the rate of change of the marginal . - .... _. 

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

labor·u~:.:1~ (la.bo-r-sc:v'ing,: or neutral). in the Hicksian sense ~hen PL> o 

)3L c o), 

(B < o···or L - . 

/1 . . . 
-.ror a full d9rivatic:i and e:::;>lam.tio:i of these growth equations see )i'ei and Ranis, 
.Qe.!-cj._t;., Cha:;>ter 3. lle shall only be concerned here with a brfef explanation of 
thc.ce ec;_u;:?.tio~~!i. 

/2 
~LI. is the partial elcsticity o"f HPP1 (marginal productivity of labor) with respect 
to ra:-,or. ~~c.'.!.u!Je of the 11 1.:::.~1 of diminishing returns to labor", € L~ is positive as 
defined. (It r..~n.s•:::ec) for example, how fast the marginal productivity will increase, 
it labor is v~ithdrc:.vm or if ca:_:>ital is acidecP. 

' : . 
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The economic interpretation ·Of the growth equations in (3 •. 2) in tenris ·of t:he 
I 

l 
;' 
/ 

concepts in (3.3) are straightforward enough. For example, (3,2a) traces the rate 

of change of industrial output to a capital contribution (¢· n ) , a labor contribu-
. . K K 

tion (~L n1 ) and innovational intensity (J). Equation (3. 2b) traces the· change of 

output per head (or the average productivity of labor) to innovational intensity (J) 

as well' as to the _rate of capital de.epening (nK/L' adjusted by the capital elasticity 

of output ¢K). Equation (3.2c) is symmetrical to (3.2b). Finally, equation (3 •. 2d) 

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

intensity 9f innovation (J), the degree of labor-using bias ~1) as well as to the 

rate of capital deepening (riK/L) adjusted by the labor elasticity of MPP1 ( £LL}.. 

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 

(3.2) indicate the instantaneous rates of change of the various economic magnitudes 

involved. "1s such, they must be used with care in the analysis of the growth pro-

cess •. Specifically, it is useful to make the elementary distinction between the 

"seasonal", "cy~lical" and ·"secular" ·characteristics of an economic time series 

and to keep in mind that for the analysis of the process of economic development 

the primary emphasis must be on the secular aspects of economic change. Thu,~, · 

in. observing the changes that take place in the industrial sector, the '.'correct" 

vfew point (a.t least for purposes of the present paper if not for development 

theory in general) is to emphasize change ovet' a longer interval of time (say a 
. ' 

decade ox so) xather 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--a~ 

given,. for exa~ple, by the various growth equations in (3.2). Thus in what follows, 

we will be concerned with.·the magnitudes of a given va:l-iable, wheri we are given 

its·· rate of change. A useful· general relation to -remember in this connection is 
.; 



•• • ••-• •" •" .•w.Mo: •'"" '• • , ........ .! 

l 

/ -40-
/ . Jr·. dt f 

f .· 
/ J.4) ''S S(t) = S(o) e··. · 

when S(o) is the initial value of S(t{1• We snall have occasion to make use of 

(3.4) in conjunction with the instantaneous :rates o"f change in (3.2). Secondly, 

it is appropriate to remind the reader that the growth equations in (3.2) are 

zeneral equations defined for the general production function (3.1). In the 

analysis of as compli_cated a real world phenomenon· as economic growth we shall 

find it convenient later on to make somewhat more limiting assumptions about the 

precise nature of the production function in (3.1). In other words, certain 

observable results which can be derived for a special productiori. function may or 

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

w~erever 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 

'othe:r conceptual aspects of our analysis not especially related to the specific 

type of production function postulated. It is, indeed, for this reason that we 

have adopted thi.s round-about approac'J:l by first presenting the growth equations 

based on the general production function. .. .. . 
Technological Change 

In follo\-l-up of the above set of obiter dicta, we shall assume that the pro-

duction function (3.2) takes on the following special form 

3,.5) 

i.e. 

X = F(t) I~ 1-B L . dF(t) 
dt 

°'o ) 
/2 

that of the Cobb-Douglas with a (neutral) innovation fai;tor F(t) .---

/~ote that when teo, S{t) = 5(o), (3 .4) can be easily verified by deriving '1 S. 

-· 

12 . . 
-The selection of the C.obb.-Douglas function is; instinctively, the first choice of · 
economists when attempting to simplify the analysis of the .growth process (e.g. 
Jorgenson, "Development of the Dual Economy", Economic Journal, Spring, 1961) •. 
While J·orgensen ass.µmes that the innovation level factor F(t) takes on the special 
expone~tial form er. t, with;.? given and constan_t; we believe this to be _unrealistic 
for reasons given in the text. 
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ror (3.5), the innovation intensity .J is 

3,6) 

In the case-of a contemporary dualistic u~derdeveloped country, arriving on 

the scene as a late-comer anxious to borrow technology from abroad it is reasonable 

to postulate t.hat J initially takes on a shape as indicated in diagram 81 i.e. 

monotonically decreasing to_ a stationary level "b 11
• as the considerable advantage 

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

come increasiqgly "domestically" g;e1:1erated rathe~ than imported(! In particular, 

we can make the assumption 

3. 7) a) -ut J = b + ae · b? o, a?o, uZ o with 

b) 1(J = u/(1 + (b/a)eut) 

. While J is. plott-ed. (in diagram 8) above ... the horizonta.Laxis,_}f J. is represented by 

the monotonically increasing curve below the horizontal axis. Thus··the. .. underlying. __ 

assumption is the "deceleration" of innovational intensity. Applying (3.4), we 

- ,..c.an.Jlow-cal.culate--the_.innovation level factor as 
--- · ut 

. 3~8~ _:r:.=:~(o)_ejJ~t;=F(o) ebt-(a/u)e- .·+a/u 

This is plotted in the same diagram and is represented by the concave curve which 

monotonically increases without bound. Finally, using (3. 8), t_he production 

function of (3.5) takes on the. following concrete form (through a redefini.ti__~n 

of the unit of measurement of output): 

X 
= ebt-(a/u)e-ut KB Ll-B 3. 9) 

General Strategy of Analysis. 

.. ~- ....... 

lt must be our purpose to explain the process of the-eA-pa.;sion of industrial.. 

11.f . . -,\ ter reaching such a. stationary" level 11 b11 tt. is pe·rfectly 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. 

.. :.: 
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.. 

I j output X in relation to the expansion of the industrial labor force, the industria.l 
i 
j 

f 
i· 
' 

capital stock, as well as innovational activity. In the a~ove, we have made the 

b<:1;sic simplifying assumption that_ technological change in the industrial sector 

is. neutral and given exogenously. This leaves us with the major analytical task 

of how't6 detennine a realistic causal order in the relationship among industrial 

output X, capital K, anq labor force L. 

Followi_n~ the notion well accepted in the recent development 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 

the agricultural sector!±. i.e. 

3.10) w = w(t) 

To unders_tand the economic impact of w(t) on the growth process, we must know the 

reasonable time pattern of the exogenou~ly given w(t) in the dualist"ic economy. 

For the case of historical Japan which most economists would agree represents one 

of the few well-documented cases of successful emergence from underdevelopment and 
12 dualism to economic maturity, the behavior of the real wage is given in diagram 9;-

r 

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 arou~d that trend, 

such variations can be neglected as being of the "cyclical variety" not really -· 

pertinent to the se_cul~r view ~f the ·growth process. 

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

f.1rhe most celebrated example in this tradition is /~rthur Lewis (.£2_. cit.). This 
position was ·later elaborated by Fei and Ranis, .2.E.• cit. 

/1Reproduce~ from Fei and Ranis, page 263. 
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the second phase (the period after 1915) which shows an unmistakable trend of 

rapid and sustained increases in the real wage. ·No n1atter what reasonable 

indices are adopted, the marked difference in the secular wage behavior between 

these two period cannot fail to convince us that development of Japan was 

characterized by th~ existence of two radically different stages of growth in 

the sense that the economic system really opera.te4 in two different 11 regimes11 

. characterized by different rules of. behavior. 

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

that all successful conternpor:fry underdeveloped countries must necessarily 

follow the same t~·10 consecutive regimes of growth, proceeding from dualism 

to maturity, we have reason to believe that the historical experience of Japan 
. . . . . . h 

is relevant to the labor surplus type of contemporary underdeveloped country.-
~ . 

It is sufficient to state here that an adequate explanation (or justification) 

of the two·regi~es .thesis muct basically be related to what is happening 

simul.taneously _in the agricultural and industrial sectors (more precisely the 

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

to this 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 

• tw() ways, either remaining constant or vigorously increasing. This first case 

· is used to approximate the regime of Japanese growth for the period before 1915-

contrasting sharply with th~ sec·ond phase in which the real wage increased 
. I 

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 

.(!_This thesis is fully elaborated in 
~t"r..:1si!:io:i. · fron du<:?.lis;n to maturity 
objectiv~sof.the pre~ent ~aper. 

our book·(££_ • .£!!.. )" esp •. Chapte.r' 7.. The 
is not,· however, essential to the main 
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I:-

(constan.t industr:i,al wage in phase one) 

1) > o and l) = z z > o (increasing industrial wage in phase two) w w 
While some modest wage increases were, in fact, taking place in Japan during 

phase one, they are minimal when viewed in historical perspective. Nevertheless, 

we know that "natura non facit saltum. 11 The rate of growth of w may thus be de-

picted not ·as ·a step-function but rising very gradually towards a stable level 

as depic~ed in diagram 8. 

The analytical significance of the exogenously postulated industrial wage 

rate (3.10) is two-fold in terms· of its impact on both capital accumulation ~nd 

labor absorption. At any point in time, given capital (K) and labor (L) as well 

as the exogenously-·given ·innovation level, we can determine industrial output x. 
With the real wage exogenously given, we can.. then detennine the. discibut.ion:ot.:·_~.., 

.----·"Wage .. income (wL) and property income (ti'K). · In this fashion we have determined 

·. 

one of the main sources of the economy's saving'or investment fund once we 

identify saying with property inc.ome. Moreover, the addition to the capital 
• - r • 

stock in the next period is determined and thus we have quickly pinpointed the 

saving~behavioristic sig?ificance of w{t). Furthermore, with·a given capital 

stock, we can detennine the amount of labor which-will. be hi.:t:ed under com~etitive 

assumptions when the real wage is given. Thus we are able to determine the 

industrial labor force in the next period and stabilize the labor absorption ... :_. 

significance of w(t). In this fasJ:iion, the dynamic growth path of the system 

is completely datennined. 

In summary, given exogenous innovation and wage behavior, we c~n determine 

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

We sh111l investigate the qualitative aspects of this· system--under the assumption 

that innovation behavior takes on the special fonn (3.7a), pertinent to the 

underdeveloped "late comer", and' that the wage behaves in the special ways 

... 
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(3.llah) pertinent to the labor surplus type of dualistic economy. F'rom this· 

!. we shall try to deduce conclusions for certain observable economic magnitudes, 

.with some effort to ascertain the ·extent to which the validity of such con-

clusions is due to the special assumptions of (3.9) and not valid for the 

general production function of (3.1). 

With tM.s purpose in mind, let us first (iispose of a minor technlcal 

matter. For the Co~b-Doughs function in (3;5) we have (from 3.3) 

3. 12) a) ri> = 1 - .::~ ~ 
1
((:) K = f.-1 ,, ... L . ,... " . l"" 

b) € ="1 =n= LL if. K ~ 

c) B = 0 L 

Thus both the static and dynamic production concevts of (3.3) take on simpler 

forms. For exam;_:>le, (3. 12a) states the constancy of the distributive shares, 

(3.12b) the constancy of the labor elasticity of the MPPL and (3.12c) the 

neutrality of innovations in the Hicksian sense. All these follow £rem the 

Cobb-Douglas nature of the production.function.· It remains for us to show the 

.significance for growth of these special properties. 
-- .. •, 

Analysis of Capital intensity and Labor Productivi!Y 

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

) X* and investigate the relat5.onship between X)': and the wage rate w. From 

(3.2b) and (3.2d) we have 

3. 13) . TJX~~ = J + . /.> K (\_, - ~L - J) 
ELL 

· which is quite general. In case the production functibn is Cobb-Douglas we 

substitute (3.12) into (3 .. 13) and obtain 

3. 14) TJx·~ = riw 

' 

-· 
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i.e. the rate of increc:;se of output per head is always the same as the rate 

of increase of the real wage. Applying (3.4) we ~an al~o obtain the 

following relationship between X•°: and w ov~r any longer historical period 
-..... 

of time 

3.15) or X'l'' (t) /x* (o) = w(t)/w(o) 

) ( ) . . ·11 11 h. which states that X•'' (t and w t always increase proportiona y.- T is 

result permits ue to predict that in case t_he industrial wage is constant 

(3.lla) output per head in the industrial sector is also constant; and in case 

the real wage is incrensing (3.llb) 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): 

· _ l · (11 - B - J) 
3. 17) T)Ki: - ~ w · L 

LL 
which_ is1 once again, a general equation. However, in case innovations are 

neutral in the Hicks.ian sense (;BL = o) we obtain 
. ·1 

3.18) T}K~" = -e- -(l1w - J) ( E: > 0 ) · 
• ·• • · · LL · · LL . 

Thus we see that whether capital shallowing (~K* < o) or capital deepening 

(11K* > o) takes place in the industrial sector in the course of the development 

process depends _or( the comparatiye ··~trength of two exogenous forces., n~ely 
.. l 

the wage forc_e (11 ) and the innovation force (J). · An increase in the wage w . : . . , . 
rate nakes. fo?: ct:pit;:il ~eepening, (i.e., as we i\!O,Uld iptuitively expect, 

entrepreneurs substitute capital 
1
for labor) and high innovational intensity 

,i 
/ 

1
Notice that thef r strict proportionality is due primarily to the Cobb-Douglas 

nature of prpduction function. The more general relationship between w and X* . 
is given by· (3.13). l1hcn (3.15) is .not born~ out by empirical observations this · 
should.~interpreted as a refutation of the Cobb-Douglas production function. 
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makes for capital shallowing (i. e., as we would expect, more labor will be 

employed on a fixed amount of capitai after innovation .. ) This simple analysis 

is, 1n fact, completely due to .the assumptio~ of Hicksian. neutrali~ and is 

not restricted to the Cobb-Douglas type of production function. When the 

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

3, 19) T) - 1 
K* J3 

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

. capital shallow.ing must, of neces~ity, . occur, i.e. T}K* = .J. Moreover, if· J 

· gradually declines as the economy ~ses up its 11late-comer 11 advantages the rate 

of capital shallowing also gradually declines. On the other hand, if the real 

wage is increasing we may reasonably assume, for the case of the P,OOr labor 

su_rplus economy, that TJw starts from ·a Siaall value and gradually increases to 

a stationary larger value as indicated.by the T) curve in diagram~· Considered w 
together with the J-curve in the same diagram, this leads us to t::.:pect, first 

capital shallowing, . followed later (in diagram 8 after point T) by capital 

deepening in the industrial sector of the pualistic economY:..J.... 
.. .. .t - • • • • 

J.20) 

Applying relation (3.4) to (3.19), we have 

a) K* = K*(o) 

b) f {K*)--~ 
l. K*(oLi 

:;: 

,.,.. ! 
[ e)<riw - J)] ·.~ or 

w(t.)/w(o) 
F(t)/F(o) 

.. 
~n Fei and Ranis, op. cit., we have analyzed the same phenomen in greater •. 
·detail taking into ~nsideration the possibility of innovational bias but 
neglecting the possibility of any variation in the wage rate:in the labor . 
surplus economy, 

/2 . . 
-=rhis finding ls supported by our preliminary statistical work on Japan .(see 
·chapter 4 of Fei and Ranis, op, £:!:!·; .although, as we have mentioned above

7 
.~his analysis was based on the strict constancy of the industrial real wage 
ass.ump.tion and· the:c.dmission of the possibility of innovational bias.). 

··~ 
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which shows the relationship between the "wage multiple" "w(t)/w(o) the· 
I 

"innovation multif!le" )(t)/F(o) and the "capital inte1'.sity-multiple 11 

! 
" :K*/K*(o) over any given interval ·of time .. 

In summary, we see that of the two critical ratios K~" {capital per head) 

and x~" {outp~t per head), the latt.er depends on the behavior of the "wag~ force"'. 

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

· 11innovati~n force. " 

3~ 21) 
t 

["K*/K~':(o) ]'" 

Combining (3.20h) and (3.15) we have 

= X*/X*(b) 
F(t)/F(o) 

Analysis of Saving and Capital Accumulation 

Let us turn now to an analysis of the long-run behavior of the rate of 

growth of capital T)K. ln the closed dualistic economy there are two main com-

pone'nts of saving, i.e., {i) . the profit compone1!_t c.~·r 1) which emerges out of 

industrial profits and t~::,. {_ii) _agrkultural surp1us component C:'/'2) which· 

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

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

·economy which ·we envision, capital goods consist entirely of the output of the 

industrial sector~ and thus both (i) and (ii) constitute the apportioning of a 
. . 

part of X a~ in,ves tment goods. In the case of the reinvestment of industrial 
I 

profits (i), we have /'i' 1 =JJx (by 3.12a) and such industria.i profits correspon~ 

directly to a portion of the output of the industrial sector. W:ith respect to 

'/f'2 • .which originates in the agricultural sector in the form of surplus 
"\ 

•' -· 
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. In 

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

.; ! . 
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/1 
the real c~pit.;::l accumulat:iott in the industrial sector.- Based on this under-

standing of the na.ture of ?r·2 it is reasonable to assume that tpe amount of 

savings fund avaj lab le from this source is related to the number of workers 

allocated to tb~ industrial sector. . Thus we may postulate, for the two 

components of the total savi_ngs funcl, . 

3.22) a) ~l = ffX 

· b) 7T 2 = gL 

(industrial component of the savings fund) 

(agricultural component of the savings fund) 

In 3.22b) g may be referred to as the surplus coefficient
1
as it meas~res the· 

voluree. of the agriculture~derived.savings fund per unit of industrial worker. 

Since we earlier assumed in the way of simplifying our analysis, that the 

total saving fund.is devoted entirely to real capital accumulation in the 

industrial. sector, the rate of growth of capital in the industrial sector can 

·be written as 
. .--· /,...,.. I 

_ /I 1 + // 2 . /'i° 2 ,!( 
3~23) l)K. - --- = {1i'1/L + L·)K~~ ;;: y; X"f: + g)/K* 

.. K 
From this we cen see that the rate of growth of capital is seen to depend on 

the surplus coefficient (g), on output per head X*, [the behavior of "Which c.an 

be traced to the ·wage force (3. 15)_/ and on capital per head, K* t}:he behavior 

of which can be traced to· both the wage and the innovati~n force (3. a> b iJ. 
Notice that the magnitude of r'!-:e surplus coefficient "g" may not be con-

stant through time; furthe:!"'more, both "g" and 11wn are closely related to the 
the 

avg:i.1.c!J:!.:!.:f.~:,r of cgricultural gooC.s ::lnd· terms of trade bet~,·'.:!en the agricultural· 

·sector and the industrial sector in the dualistic economy. To see this more 

fully recall that in t_imes of a bumper crop, the abundant supply of 

agricultural goods j,n the :'..ntersettoral c~odity market will tend to depress 

~he • h - • precise reet od of this transfer, via the intersectoral commodity and the 
intersectoral finance mar.kets, with the. industrial worker giving up industrial 
goods (or c.:cd.rr.3 against the industrial sector) to the" landlord in exchange for": 
the agricultural wage goods. left behin4 .is analyzed in detail in Fei and Ranis, 

·2£.· cit. C!1. 3. 
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term~ of trade. This will, on the one hand, ·make 

l food cheaper to the industrial sector and hence lower the value of w(t); on ·the 

other hand, when the o-vmers of the agricultural surplus seek to exchange their 

food for industrial capital goods in the intersectoral commodity mai:ket they will 

be able to obtain only a smaller amount of industrial goods on a per unit of . 

industrial worker basis. Thus both w and g fall. . Conversely, a bad crop will 

.raise the price of food relative to that of industrial goods and will·cause both 

w and g to increase. 

For purposes of simplification, we shall assume that the rates of change 
of w and g a.re the same, i.e. 

3. 24) . a) T}g = T)w and 

b) g/g(o) = w/~(o) (by 3. 4) 

·When (3. 24b), (3. 5) and (3~ 2ob) are substituted in (3. 23), we have, after 

. simplification, 

3•25) a) ~K = m{F/F(o)3 1~ where 

b) m = ffeX.*(o) + g(o)/K~:(o)>o 
. .. . -. -. 

Equation (3.25a) traces the determination of the rate of growth of capital to 

the t~·10 exogenous forces, wage behavi~r and innovation behavior. · While a high 

level of innovational intensity sustained through time will contribute to a~~igh 

rate of growth of capital, a high rate ·of wage increase will depress the rate of 

trowth of capita~. These results more or less confirm whatwewould expect 

intuitively to·be the case, i.e. premature wage increases tan choke off the 

industrial growth process. 

Nevertheless, in the dualistic economy, the relationship between the real 

~age rate and the rate of growth of capit~l in the industrial sector is a 

comp.Heated one.For even at the level of abstraction envisioned in this section, 

variation in the wage rate can ·affei:~ 'l1K in various ways. On the one hand, ::In 

inc~ease,ifor exampl!{i, in the :wage rate will adversely ~ffect the internal re-
l 
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investment'potential within the industrial sector by depressing the indust;iat ·--

profit component {1!1) of the saving fund. On the other, the incre·ase in the 

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

favorably affect- .the agricultural sector's ability to provide developmental 

financ.e by raising the surplus component <11i'> of the saving fund. Moreover, 

all these "direct" effects of wage increases are intenningled with the' "indirect" 

effect (qn TlK) due to the impact that any wage increase will have on the employ-

ment of labor (under competitive rules) and the associated expansion of 

industrial output. Equation (3.25a) summarizes all these direct and.indirect 

effects of the variation of the exogenous forces on ~K. 

Notice that ''hen the wage rate is constant, the innovation effect inevitably 

leads to a gradual increase of ~K through time. ·Thus in case the condition of 

an "unlimited supply of bbor0 prevails precise~y (i.e. 1)w = o) the (unlikely) · 

failure of 1)K to increase through tin:ie can only mean· that the process of importing 

technology by this particular "late-comer11 na·tion has been 117ss than satisfactory. 

On the other hand, when the real wage increases through time, T)K may or may not 
- # 

increase through time. 

In order to analyze the direction of change of TlK' the rate of capital 

acceleration can be calculated from (3.25a) as· 

3.26) 1) = !p _ 71 ]+ll' 
T)K ,B - ~ w 

........ 
The .. two terms on· the right-hand si9,e of (3. 26) can be analyzed separately. The 

~ 

second term (Tlw) is positive (at worst zero) and thus causes Tj~ to increase. 
K 

The first term always behaves like T}K*' for, using (3.19), we can rewrite (3. 26) 

as 

3. 27) a) TJTJ = 11w - T)K"'· or .. 
K 

b) ~w = l}T) + T)K* . K 

Based on (3. 27), we can analyze the term ~K* as before in connection with 

., 
I 
! 
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i (.1.19), For exar.iple, in times of industrial sector capital capital shallowing 

I 
1( o) we immediaile_ly .conclude that ~K will increase through ~ime. However, 
J "K* 

/ i.·oen capital shallowing gives way to capital de_epening, we expect· nK to slow 

J 
I 

I 
l 

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

be viewed in another way when rewritten as 
n +. 

,,., cti _ 1T2 , 
3,28a) nw = rinKK* L 

b) w 
w(o) 

nl + 112 
i:. 

'IT l(o) + 11'2 (o) 
L~o) 

c;.an 

which shows tr1at the results obtained in (3. 27) are mainly due to the fact that 

the fractional increase in the real waP.e rate is fqual in magnitude to the fractional 

increase of the per capita savines fund. Finally, fror.l (3. 25a) we see that when 

a reasonable function is postulated for w(t), it is possible to fi.nd the growth 

path of capital (K) by direct integration~ 

3.29) 
ml(F/F(o)l/B/(w/w(o))(l-B)~~ 

K =·K(o)e 

Turning to the rapidity with which the· industrial sector expands its er:iploy-

ment opportunities, the reader should recall that the rate of labor transfer when 

compared.·witn the raf"e of population groy1th determines whether or ·not the center 

of gravity of the economy can be gradually shifted from the agricultural sector 

/1 to the industrial sector. - The basic labor absorption equation can be deduced 

from (3.2a) and, using the simplificati.ons introduced in {3.12) yields 

3. 30a) n1• = nK + J -.n w or (for J .,. nF) 
... -. f3 

b)ri~ ··= nK + ~F/w)S "' 
Since the rate of grouth of capital (nK), the first term on the right hand 

11 This C1:·filC (critical mininurn effort criteria) is elaborated in Fei and Ranis, 
(op.cit!,) Chapter 6. 
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. / 
· / side of (3. 30) has been shown to depend-.on the two exogenous forces in (3. 25a), 
I 

,! 

/ the· rate of labor absorptfon (7lL) is also seen to depend on the same two forces. 

·. ~ . 

The analysis of the direction of change of 111 is thus already impl~ed in our 

analysis of T}K and TjK'l'/ For example, since we expect to see capital shallowing 

~ii-st, later giving way to capital deepening, (~ee above) and since in time of 

capital shallowing, T}K can be expected to increase through time .we 

immediately conclude that we may expect 111 to be smaller than T}K and increasing 

with J}K*' From (3.30), we have 

3.31) 11L = T)K(F /w{ and 
.. p 

( F/F(o)1 
w/w(o)· 

a) 

b) L 
L(o) = K(o)-

K 

which is a general relationship among the various "multiples of increase" of 

].,, K, F andw. Thus while higher innovation intensities (F/F(o))cause the 

industrial. labor force to grow at a higher rate tpan capital, a large increase 

in the wage· ra_te has the opposite effect. 

Finally, turning to the rate of growth of 'output, since according to (3. 14) 

the product.ivi0t~ of labor cind the wage rate .~re growing at the same rate, we 

have 

. 3. 3.2) a) T}X = 11L + l'Jw or from (3. 3lb) 

b) = 

The latter expression (3. 32b) summarizes the rela:tionship among the various -· 
"n:t0lt-iples of increase" of X, K, F and w. Moreover, recalling our discussion of 

"' 
the direction of change of J}L' it is, easy to trace the direction of change of 

·~..)X with the help of (3. 32). 
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Xntcrsectornl Interaction in the Dualistic Economy ___ -t __ ,_ .. ._..------=-.... 

In the above we have analyzed the process of developlilent of the 

industr!.cl sector 0£ the d~alist5.c economy--assuming that the industrial 

wage rate (w(t)) and the innovational intensity in industry (J(t)) are given 

exogenously. It is th~ puryose of this section .to develop the analytical 

framework further to encom:ioss the process of development for the dualistic 

econcmy ·as a w~10lc. 'i'~1e foc.:i1 point of such analysis must naturally rest on the 

interaction bet~:2en the agricultural sector and the· industrial sector. 

A rigorously fm .. T.ul:ited grow::h model is, by necessity, a dynamic 

general equil:i.briur.1 ~odel e':plaining the way in which the time path of 

an interrelated ~ystem of econc~ic magnitudes is determined. In the case of 

the dualistic econo-uy,. in particular, such a dyn.amic system must, in ciddition, 

be cap.ible of Eo::1?hasizfog the a<Jj-::;rr.etrical natu;ce of the relationship between 

the production procense::; in the two sectors. It is the purpose of this section 
. /1 

to construct a fo-..U1ally dete:..'"ministic growth model-encompassing all the 

essentfol gro~vth!""relcited phenorile.::ia at the eggregate level. . ~ . 
In %:pite of the fact that there ore only two production sectors 

the growth process in ::he dualistic economy is, by its ver~ natu~e, a very 

complicated phenomenon. For not only does this process involve production-

cent¢red phencnen3 (such as the use of capital and labor and the generation 
.. 

of in!1o·:::t5.o::._.! .::ctivit:.es) in t~·10 produc::ion sectors separately but also, 

and crucial to the entire ~rm·1th process, such intersectoral relations as 

/ 1) 
-lasing this criteria~ of "dynamic determinism", the pri;?vious work of Jor- · 

genson (op. cit.) and Fei-Ranis (op. cit.) may be contrasted. Both are con-
cerned \'7ith generally the si:::h-2 pheucmenon, yet while Jorgensen· is 11 formally"-
more SLitisfactory then F~i-F,anis, this methodological formalism of JorgenlP.n is 
purchased at ~l1e p;::i.ce of overly simplifying the problem by not including what 
we believe to b~ so::r.2 of the. uo::.t essential growth-related phenomena. The real 
world is, of cour~e, too ccnnplicated for any model. It is our purpose in the 
above to atte~pt a comprcm!.se betwaen ''methodological formalism" and "all in-
clusiveness. 11 
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·the transfer of labor frcrii the.agricultural to the industrial sector; the 

intersectoral channelization of savings, and the possibilities of the intra-

sectoral and intersectoral stimulation of technological change. Centi:'al to this 

process are not only the forces of production (i.e~ the production functions 

of the two sectors) and consumption (i.e. the consume.r preference. funct1.on), 

but .also the impact of such "exogenous 11 force.s as population gr.owth and the 

substantial possibility of importing technology because of the dualistic 

system's 11late-comer11 status. Finally, ~·1e should recall that all these 

real production, allocation, consumption end distribution decisions must be 

made within the context of a set of organizational devices to handl.e and coor-

dinate the various disparate econcmic activities. For example, with respect 

to .the particular institutional milieu· of capitalism or the ''mixed economy". 

this involves the use of wages and, prices as instruments of stimulation end 

hannonization. 'When the workings of this entire system are to be under.stood, 

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

general equilibrium model which emerges is, by necessity, a ccmplicated and 
.- -

cumbe~some one~ 

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

following system of groi:~th equations; our ~ediate task is to explain the 

economic significance of .these equations individually and the~ to proceed to . . . ' . 

show that, collectively, they determine the entire growth process in an -· -· 
orderly fashion. (To facilitate· our exposition a bri'ef description of 

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

after each equation.) 

., 

-·~ 
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3.32a) 

b) 

c) 

·d) 

'e) 

£) 

g) 

h) 

i) 

j) 
-. 

k) 

1) 

m) 

n) 

. o) 

P =A+ L 

s =·Y.-k w 

V = T/L 

1"'= gl/S 

e = f('r) 
. e'~o 

J :- I .. 

-·5 (5 -

(production function in the agL";icttltural sector. 
Y: agricultural output; A: agricultural labor 
force, e: innovation intensity in agricultural 
sector.) 

(labor allocation equation. P:total population 
L:labor force in the industrial sector). 

(definition of totd agricultural sm.-plus (TAS). · 
S :TAS ;w: institutional real wage in tenns of 
agricultural goods)r 

(definition of aver~ge agricultural surplus (AAS) 
_V:AA$). 

(definition of terms of trade. Titerms of trade 
(units of industrial goods exchanged per unit of 
agricultural goods)). 

{determination of industrial real wage. w: real wage 
iri terms of industrial goods) 

(determination of surplus coefficient. g:surplus 
coefficient;)..; proportionality factor between g and w). 

(intensity of .agricultur~l innovation function). 

)/ l' = r . (Population growth 
J? , ... 

function r: population growth r-ate). 

X = F(t) K)L l':"(~-- (3. 5) 

; , .;iJt 
J=/IF = t-: ae . --- (3. 6 ;3. 7 a) 

r."'f'- ...... 

l/1='13X-------------. i (3. ~2) ,,.,.... . J // 2=Lg------------- . 

I 
i 

I L ....... ___ & 

.B J 

i 

\ 

1 I . 
I 
\ see earlier discussion as indicated 

in text 

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

·sector as deduced fr01n a Cobb-Douglas function with neutral innovation 

3. 33) where 
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T stands for land and F(t) is .the "inncvational level" factor si.mila;:-

to F(t) in (3. 5) for the industrial sector," Denoting the innovational 

intensity in the agricultural sector by e, then 

3. 34) a) e =;/~ (by 3. 32k) and hence· 

b) F==F(o)~eJt (by 3.4) 

When (3.3{fb) is substituted in (3.33), we obtain 

(3. 32a) ·after redefining the unit of measurement of output and ass1Jming land 

to be fixed. The reason that the intensity of agricultural innovation 0 

is forinally introduced into the production function is because of out' 

conviction, previously stated, .that the analysis of changing innovational 

behavior in the agricultural sector is central to.the performance of the 
\ 

dualistic economy. In this sense, the treatment given to agricultural 

innovations o:. 9 is completely symmetrical to that given to industrial 

innovations 13r J, i'levertheless, the symmetry ·in t"reatment ceases when we pro-

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

trial sector and e in the agricultural sector is due to the fact that \·7hile 

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

endogenously. We shall return to this problem later, i.e •. in discussing,_ 

equation (3.32h). 

Equations (3. 32c{1.,,and (3. 32d) present definitions of S (o: TAS, total •· 
. . " 

agricultural surplus) and of V (o.r AAS 1 ~verage ·agricultural su:cplus) respec-

{!Equation (3. 32b) simply states thcit the total. labor force (P) is to be 
allocated at all times.to either the ag~icultural sector (A) or the indust~ial 
sector (L) while equation (3. 32i) states that the total population is gi.·owing 
at a constant rate r. These two equations thus need no further explanation. 

..... 
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tivelP.- When a fixed ;:eal wag~, in te11U..S of agricultural goods w, is given 

exogenously as the institutionally determined wage level, S is. the surplus 

of agricultured goods after all the ag~icultural labor force has .been fed at 

w. Regardless of the m·mership of the TAS. it wil 1 be assumed that the entire 

amount (S) will be exchanged in the inte:csectoral com.'Uodity ma~ket fo;: iudus-

trial goods. On the other side of this transaction are industrial wo~kers who, 

· after receiving their wage in terms of indust:dal goods, seek to acquire agl"i-

cultural go"ods for pu;:poses of consumptiOn. We assume the initial uage in 

terms of agricultural goods to be "tied11 to the agricultural \·1age whether 

at equality or allouing for a wage ma;.·3in ·- because of the rese:.:ve anny of 

surplus agricultural labo1· overhanging the industrial labor market. Thus, 

the measure of availability of agricultural good~ per _unit of ~·1o;:ke:.: already 

allocated to the industrial sector is the MS. Since the surplus coefficient 

"g" as defined in (3. 22b) is the amount of inve.stment goods odginatin3 from 

agricultural surplus, per unit of industrial.worker (L), we see that the total 

expenditure, in terms of industria;. goods, o~ all the industrial wo;:ke;_·s is 

• .. gt .. ·Thu~, the 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 

tneasurement of the extent of commodity support that the agricultural sector 

furnishes to the industrial sector. The magnitude of the AAS directly deter-: . .. 
mines the tenns of .tra1e when we knou consumer prefere,nces as well as the 

level of the institutional wage in terms of agdcultural goods. While this 
. /2 

relation is fully analyzed elsei·1here-; we shall only present a brief summary 

here. 

·~AS and AAS are defi'ned i'n thi's s f sh'o · p· • • R • o 't arne a 1 n in ei ana ,anis, ..z . .£2:._• 

~ei and Ranis, ~· £i!· chapter 5. 
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Iri diagram 10, let agricultural (industrial) goods be measured on the 

vertical {horizontal) axis and let the indifference map of a typical ·worker 
·· ... 

In t~e industrial sector be given. Let the cons.tant institutional level 

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

1et the pr.ice-consumption curve f~o~ the point w be constru~ted. In case 

the amount of AAS is known, its magnitude can be indicated by a point such 

as A on the vertical axis. 7his 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 ft~ between the two production sectors--

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

cleared, i.e., will the MS be purchased by the typical indu.strial worker. 

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

agricultural goods is pinned at w units -of food (i.~. 1 the institutional 

real wage in terms of agricultural goods prevailin~ in the industrial sector 

.not only is tied to the value. of the agricultural real wage put-.:.. for simpli-

• city's sake-.-- is equ1:!.l tc:). 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 1 

as note·d on the horizontal axis. To be more specific, the economic inter-

pretation of g is the amount of industrial·goods which the typical indus~rial 

worker elves up in· exchanr;e for the surplus of agricultural wage goods he 

has _left behind. · 
.--. 

The above analysis shows that the industr.ial real wage in terms of in-

dust.rial goods is controlled by the relative availability of agricultural 

surplus ~~rough 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 quJl drant of diagram 10. 
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As is indicated in this diagram, any increase in the AAS will depress the 

real industrial wage through a cheapening of food (i.e.,' a deterioration of 

agriculture's terms of trade). Horeover, we see that the surplus coefficient 

"g" is also a function of AAS and that the determination of· "w" and "g"·. are. 

really different facets of the same phenomenon involving the operation of 

the interse·ctoral commodity market. The relation between 11g" and AAS is 

represented by the lower curve in the second quadrant; of diagram 10. He 

s~e that a large AAS \:1ill depr·ess "g" as well as "w'i which means that a 

typical industrial wod;:er will exchange less industrial goods for his agri-. 

cultural wage bundle than before when the supply of food increases. We 

are thus upheld in ou:i: earlier assertion that w and g move in the same 

.direction. · In (3 .32g) we add the simplifying assumpt_ion that they. chan3e 

at the same rate (P,· ::::: n ) • . w 'lg 

Equation (3~32h) states that the intensity of innovations in the agri-

cultural sector (9) is a function of and is positively related to the terms 

.of tr_ade, ·Y,. a.s .. they are _determined' in the_ intersectoral 'com.11odity market. 

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

·a cultivator will make a larger effort in initiating new cultivation praf:-

tices or imitating those initiated by others1 (both ~esulting "in a higher 

intensity of agricultural innovation), when the terms of trade are more 

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 l-lith .the opportunities 

perceived, on the part of the decision-making uri~ts 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 if it becomes clear that the proceeds from such increases can be 

utilized to obtain assets in the industrial sector--eithcr directly or through 

financial intermediaries--or to obtain industrial consume:c goods previously -

importe_d-/ or not at . all within the consumer 1 s horizon, Once the relationship 

botween either or both of these objectives and the human effort and toil 

involve:d in applying fertilizer _and water, using better seeds, pesticides, 

crop rotations, etc., becomes clear, marked changes _in agricultural _pi·oducti-

vity can be realized. As historical experience in such diverse cases as 

Japan, Greece arid Mexico indicates, the dynamic outward-looking agricultural 

sector of the· dualistic economy in which activities en the soil are not 

hermetically sealed off° from the rest ·of the ·system can yield increases in e 
over a decade larger than those achieved through centuries of inner-oriented 

agrarian isolation, 

The impor~ance of contiguity or "connectedness" between the ai:;ricultural 

and industri~l sectors of the dualistic economy has been much neglected. If .. 
the ~\-mer: of the surplus c-:-n see a way to. invest directly in an extension 

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

is much raore likely to choose the productivity out cif which further savings 

can be channelized, The experience of nineteenth century Japan indicates 

that such intersectoral _ "connectednes_s" is much enhanced by the growth of-.:. 

d~centralized rm::al industry,· often linked with large-scale -urban production 
I 

stages viaa putting-out system. The Japanese governnent 's rol~s · •!:l:!.n ... the land 

tax, much referred to in the li~erature 1 was undoubtedly of considerable 

importance in financing social and economic· overheads in the early Neiji 

period. But it was really the ·flow of privat~ voluntary savi_ngs r.hrour,h a large 

' ·.~ 

,. 
;. 



. -, 
i 

-~/. 

) 

... : I. 

. -62-

number of &mall hcm<ls \·1hich \·;as responsible -Acnd increasingly. so in the 

course 0£ the ni~~~eenth ccntury--for financing 0£ the prodi~ious ~apanese 

industrialization effort, It was, in fact, mainly the medium-sized landlord, 

\·1ith one foot in the agricultural and one in the industrial sect_oi 1 reacting 

to the inter-sectoral- terCJ.s of' trade and the chansin!} relative returns· to 

investments of hin time and ingenuity, who propelled the dualistic system 

forward· in a balanced synchi:onizec1 fashion. As late as 1003 80 per cent 

of all .Ja.par..e~e fa.ctoriec were located rurally, ·with 30 per cent of the 

still auricultur.!:l labor force, .moreover, engaged in rural industrial 11side 

jobs, 11 

A dualistic landlord, or his counterpart in another historical or socio-

c?u'ltural co~text 1 not c::1ly e~ses the difficulties attending the. required 

intersectoral fir.<~.n.::ial intermed:!.ntion but reduces problems attending the 

immobility of traditiom-tl rnral l::!.1~-:J·c; fr:c:reases the potentialities of using 

efficient labor-intensive production functions c:.nd avoids· the 

. · .• overexpansion· oi ~e.pii:aiwhungry urban centersµ...._ He do not. wish to deprecate 

the ·conventional \·Jisdora e.b6ut the i.nportance of government experimentation 

and research, of educat:!..on c:nd e~~tension activities, all of which undoubte.dl'y 
.. 

facilit~te the· propa~a.tion of tecb..nolo3ical change; but we do want to em-

phasize the importance of a motivational diriie.nsion lJithout l'1hich the chanc:_~s 

. of a really dynamic balanced .zr,:)1·ii:h perfo:cmance in the dualistic economy 

are considerably· dimmed,· 

Re.rein, in fact, lies· the essen.::e· of· the difference. between agrarianism 

and dualism. In agrarianism no active innovational inducement mechl'lnism 

/.1Fbr a fuller discussion of the role of the dualistic landlord in nine-
teenth centu:r/ .:rap~n, see Fei an::l R<:nis 1 .QJ?.. cit., Chapter· 5, 
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is at play, no entrepreneurial group exists sensitive to sm:plus"':generating 

opportunities with~n and ou.tside of anriculture. In the dualistic settin13, 

. · on the other hand, there exists an entrepreneurial c lassHith decision-

makinr; po\ver and access to land \'7hich associates its. personal well-beinz--

either in the form of industriai consumer goods or Oimership of industrial 

capital zoods--in a clear .and direct fashion with the continuous improvement 

of ae;ricultural practices. Hhatever the embodiment of such a group in any 

p~rticular case, it is unlikely ~o e,ithei· be very· laq~e in number or exhibit 

conventiona.l. Schunpeteiian characteristics. But such entrepreneurs repl:;'esent leader. 
_I 

who are followedand imitated by the lar~e mass of dispersed cultivat!ors and 

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

into econ~mic maturity. 

The above association obt~ined by deductive reasoning and buttressed 

by inductiv~ evidence for the case ·of nineteenth century Japan must undoubtedly 

be subjected to fuller empirical testing. There seems to be little doubt 
.· . 
about the general relevance of industrial proximity for agricultural pro-

ductivity change in the United 
/ .. 

States}:- Hith respect to less developed 

· countriCs Nicholl~ has carried on come (as yet unpubiished) work on Brazil 

which points. in the same dire~t.ion1 · The importance of t'he decentralized 

rural-orie.nted character of the Japanese industrialization effort has been,. 

/1 . 
...::.See, for example, W, Nicholls, "Industrializat.ion, Factor Markets and 

Agricultural Deve.lopment 1
11 Journal of Political Econor:w, 1961. Also, H. 

Nicholls and A.M. Tang, Economic Development in. the South Piedmont, 1860-1950: 
.Its Importance For A~riculture, .1950. 
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documented elsewhere at considerable .le,ngth:'1 Even Schultz acknowledges 

that, 11 the process of development appeax:s t~-· have its mainspring in the 

industrialization complex, ,/2 i.e., divergencies ~~ 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 world if substantial technological change is to result. 

Finally; returning to our equations on page 56, equations (3. 32i to 

3.3.20) represent previously introduced growth equations relev<:-nt to t~e inM 

dust rial sector. These equatl.oris include the production function (3. 32j); 

an assumption concerninz declining innovationai intensity in the late-comer 

. underdeveloped economy (3 ,32k); definitions of the two components of the 

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

(3.32n) and of the rate of industrial labor absorption (3.320), 

Raving explained the above 15 equations individually let us now turn 

to the p_roblem <:>f the dynamic d~terminism of the growth process through the .. - .. 
interaction of the forces summarized with the help of these equations. To 

assist us in achieving a firmer grasp of the workings of the dualistic econo_my 

.as an oq~anic analytical whole a fuller understanding of the proposed'causal . . . 

order of the economic forces at.work niay be helpful. In diagram 11 a causal 

order chart is presented. The heavy horizontal line marks off .t,vo ·adjacent 
. " I 

periods, e.B., t=o {above the line) and ~°"l (below the line)).. In each 

. /ls "' · d ·n • · • d J h P · Q • t C · • · d · --: ee L•.ei an 1\am.s, .££. • .£1:!_., an o n • Lewis, uie risis in In ia: 
Econo~ic Developtilent and American Policy, 1962 • 

. lkr.V..! Schultz, The Econonic Ornanization of M~dculture, New York, }953, 

/Jit should be realized. that such demarcation into periods o, 1, z ... etc., . 
. is· exaggerat:ed here for purposes of exposition. In any truly dynamic system 
changes are not distinct. but occur continuously.· Hhat tilatters I however I is 
the order of causality, 

'• i; 
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·period, ~·ie. find three larr;e circles including three clusters of economic 

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

sect9r con~epts (ci~~le 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 erowinG system as a whole, The various arrows in-

dicate the assumed direction of causation (or the order of· dete.rmination 

of the system). For convenience we use the notation (x,y) to refer to an 

arrow which initiates from concept "x11 and points to concept "y". Finally, 

numbers (1, 2, 3 •••• ) are·attached to the various concepts to·idehtify their 

order of presentanion in our discussion. 

Let us begin with the initial values, at t=o, of population P(o), 

innovational intensity in agriculture 9{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 '•age in agriculture w. The ini-

.• ti.al. va1u.es of these ?ix- variaql~ (and· of only these) are assumed to be · · 

given. Let us now concentrate on the determination of the other economic 

magnitudes within the agricultural sector, Given the size of the total popu-

lat ion P(o) and the total industrial labor forc_e L (o) 1 we can irnmedi?_tely 

determine the size of the agricultural labor· force A(o) by using (3~32b). 

Since the in_it-ial intensity qf agricultural innovation 8 (o) is given, this~· 

together with A(o), determines total agricultural ottput Y(o)· by using the 

production fun_ction (3 .• 32a). He can then proceed to determine the size of 

the agric:ultural surplus by usin~ Y(?) J. A(o) and the institutional wage w 

according to (3 .32c). In this T.·1ay all the concepts in the agricultural circle 

1'1.t time t::;O can be deter:r.iined, 
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Next, given total agricultural surplus TAS and the size of the industrial 

labor force, we can, by usins (3.32d), determine the magnitude of the average 

agricultural surplus AAS. The MS concept represents a crucial linl' between 

the two sectors of the dualisti"c economy 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 
~ . 

intersectoral terms of trade /(o). This in fact completes the determination 

of. all the concepts in the intersectoral concept circle at t=o. 

Turning our attention nou to the industrial sector,_ we can see from 

the industrial sector circle at t=l, that the size of the previous period's 

industrial capital s·tock K(o), the level of innovation F (o), together with 

the wage rate w(o) determine the amount of industrial labor absorbed in this 

period L(l), as ~er equation (3·.32o). This, in turn, determines industrial 

output X(l) ·and industrial pr9fits '\ (1) by use of the industrial production 

function. (3.32g) and the distribution equ&:tion (3.321). Furthermore, the 
.- -

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

mine the agricultural s:urplus contribution to the total savings fund :ir2(1) 

in accordance with equation (3 .32m). Once· we kno\·1 the t~tal savings (rel + n'2) (1) . 

we can then determine the capital stock in the next period K(l). Furthermore, 

the level of innovation in the next period F(l) is deterr.iined as we have 
.\ 

as·swaed that the innovation activity. in the industrial sector is exogenously 

given according to (3_.32k). In' this fashion all the concepts in the in~ 

dustrial circle at t=l are determined. 

To cor.:iplete this discussi_on of determinism1 we see that the total 

population at t=l i~ given by (3.32i). However, what is most significant 

is that we can determine the.level of ~nnovational intensity 9(1) as a 

:•, 
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phenomenon direc~ly related to the activities in the intersectoral commodity 

mtrket, .i.e., the term of trade 1-'(o) and the innovation intensity in the 

previous period e (o) determine the innovation intensity 9 (1) (and hence the 

lavel of technology) in this period accordinG to (3.32h). 

·. In this way we see that there are altoeether fifteen variables (P, A,. 

L, Y, S, 9, V, g, w, T, X, rc1, rc2 , K, F) to be determined by.the fifteen 

equations on pane 56. Furthermore, we see that the five variables (P(o), 

L(o),: Q(o), F(o), ·and K(o)) uhose initial values are assumed to be 3iven at 

· t=o (i.e., which are indexed_ by causal order 110 11
) are again determined at 

t=l. This means that we can then start the whole cycle once acain and deter-

.mine ali the magnitudes in the next round (t=2)~ Finally, the read~r should 

note that there are seven variables (numbers 1-7) which appear in t=o but 
I 

not in t=l; and there are three variables (numbers 0-10) l1hich appear in t=l 

but· not in t=o. This means that there can be no problem of inconsistency 

through ovcrdetermi~CYin any sub-system of the above equation system • 
.• . -

.. 

.. 

·~ . 
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VI Conclusion 

The main purpose of this paper has ~hus been to contrast two definable 

regimes of economic activity relevant to the problem of development, i.e., of 

agrarianism and dualism, and to explort1 the rules of growth-peculiar to each. 

In this pursuit we have endeavored to draw as much as possible on the 3rowth-

theoretic implications of the work of_ both the physiocratic and classical 

schools as well as the more modern writers concerned with development in the 

less developed world, 

Th~ reasons for this inquiry are clear. On the one hand; it is our 

belief that agrarianism represents not only an important, if neglected; state 

of economic organization in the.historical past but also accurately describes 

the modus vivendi of s~bsi:antial portions of J:he contemporary underdeveloped 

world, ·on the other hand, w~ firmly adhere to the view that the growing 

interest in the analysis of growth under conditions of economic dualism 

· constitu.tes a big step forward in our un_deistandins of- ~he essent:i,al facets 
- I' •. ~ 

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

~ycle of historical development> a successfully evolving economic system is 

likely to proceed from agrarianism through dualisr:i to e·conomic maturity. 

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

to the possibilities of er.ipirical verification we have, moreover, endeavorj;d 
... 

to move toward the evolution of a fully dcterminist.;i.c sl·stem to explain long-

term azrarian behavior as ~-1ell 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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viewed as a prelir!linary effort. Future work in this area should probab~y 

proceed in two directions, .On the one hand, nore help is required fron 

the economic historian with respect to deteinining the mainsprings of behavior ... 
in earlier agrarian systems and much more inductive evidence is needed on 

the behavior of contemporary agrarian as well as dualistic societies. On 

the other hand, we need to develop nore convincing theorems, by deductive 

reasoning, which can be proved (or disproved) by statistical data. For 

example; in (3.11), we postulated a pattern of·real wage behavior for a 

dualistic economy purely o~ inductive grounds (i.e. based on the experience 

of Japan as suin.-narized in diaeran 9). Hhether or not such a pattern is 

really to be expected should clearly be the result of a deductive investi-

gation of a nodel structure such as the one defined by the equations··system 

3.32) 11· 

/1 On this particular issue (i.e. the establishment, deductively, of a 
_ ''turxµ:o.g. point ii along an initially horizontal wage curve for a dualistic 
ec9nomy) .• See Fel and Ranis Chapter 7. 
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Thus the above attempt to describe the dynamic rl!les of gro,·1th of the 

agrarian and dualistic systems, taken separate1y, must be viewed as repre-

senting merely our best, and undoubtedly inadequate, thinking i°'; the present 

state of our knowledge. Horeover, the reader should note that we have had 

even less definitive to say about the problem of the transition from one re-

gime to the other, The reasons for this should be equally clear, namely, 

while the task of explaining the "machinery•• which moves the sy_stem under 

conditions of agrarianism or dualism.is challenginc enough in and of itself, 

an·adequate explanation of the transition from one regime to the other is 

"considerably more. "deep" ~nd co~plicated, The questions here go beyond an 

analysis of what specific economic functions need to be· fulfilled for a system 

to operate in a prescribed f
0

ashion, and extend to asking how specific and 

_rather fundamental changes can be achieved before the system can be expected 

to change its fundamental modus operandi, /m analysis of what permits an ~; 

~conorny to graduate from agrarianism to dualism, in.other words, requires a· 

change in the method of traditional an.alysi~. It requires proceeding beyond 

the resources framework in which the economist is at home~ to the mutual inter-

action between. the economy's human agents, the in~t.itutional framework within 

which they organize themselves, and these· econonic functions proper, For 

example, we have not even scratched the surface in understanding the full 

' 

' 

I 
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workings and changing nature of the cru9ial.innovations inducement mechanism 

in e'ither agriculture or elseuhere ,.;ithout wh'ich our progress .is bound to be 

li!'.lited.'1 To .bring t1:is matter closer to home we ·must know inore about the 

tenµr~ and other institutional aspects in agriculture which make it mo.re 

likely for e- enhancing activities to. replace e-obstructing activities as 

a routine matter.. 1·Jhat is ultimately needed is a new deterministic transition 

theory to go along ,,,ith any satisfactory deterministic theory of agrarianism 

and du'alism, ta!~en separately. 

Our paper frankly espouses the notion that development is-likely to 

proceed via the transition first,. from agrarianism to dualism and, then, 

from dualism to maturity{2 Yet tve think we differ from ·the' stages theorists 

in- that we proceed from a fairly well defined analytical framework 

within which precise questions can be asked concerning 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 '~ell be inadequate and 

· -: · __ win ·need· to- b"e modified or .. replaced as more evidence is accumulated and 

better theorizing becomes possible, But retention of such an analytical 

framework is essential if a satisfactory refutable theory (or set of theories) 

of develofment is some day to emerge 4 

.· . 
""' 

11:.rhis, -incidentally, is still lamentably the case even for the mature 
industrial syste~. 

-· 

12The conditions for success in the latter transition have been elaborated 
earlier (Fei and Ranis, .£1?.. cit,,· Chapter 7), ''The Life Cycle of Economic Growth'r. 
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