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_ggrarianism, Dualism and Economic Development*

- I Introduction
T s

haé-béén.thé achigvement of ; fétter un&erstan&ipg of tﬁe-ecoﬁomy's growth

performance., It is the;égéée énly natural that the,receﬁg-resurgence,of

'interestfin development, after.the long neo-classical interregnum, has been

marked by some effort to'gleanvas mggh of what is helpful as p;ssiﬁle ffom the analysis

- of an earligr;day. ‘This has been'especia11y true since both the old writers and the ney

increasingly seem-to be in agreement that the real world essence of afdg#elopiﬁg

-8ystenm cahnqt be-meaniﬂgfﬂlly’"captured" by 6onventiona1 aggregative»analysis.

" and fﬁéf the séatch for edgtiifdcafis iﬁﬁerseéf&i&i relationg and iﬁterséétbréi

for@ulatiop is inevitably the fro&uct of the particular hiséprical coﬂ&itions

and dittumstances fnto which.it'was born; In.other words, thé_f;ansferability
of'any particular set of cbncepts is circumscribed by differences iﬁ the |
overvhelming social 1ssues faced, in the tools available and, consequently, -~.

in the visioq of the future Presented. It is, moreover, circumseribed in

of conditions and problems facing us in the contemporary less developed wofld.

*John C.H. Fel and Custay Ranis

Professor of Economics, Cornell UniVersity and Assistant Administrator fof
Programs,'A,I.D. :
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and econonic naturity. While the condltlon of economic maturlty has been

.exhaustively tzeated by post-% yvesian growth theor1sts’1 and is not our

major coacerd here, we believe the ¢ dlstinction between agrarian and dualistic

Clase

econonies to be of consxderable importance in terms of a fuller understand--

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

in the less deveroped econsxy .

The central feature of agrarianism is the overhwelmlng prepondexance

of,traditional agricultural pursuits. While other economic activities may

be in evidence, they are of distinctly secondary importance in both 2

quantitative.and qualitat1ve sense.’.Non-agricultural pursuits, for example,
jnclude personal services, handicrafts, and other peripherai activities
characterized‘by a modest usée of'capital. The agrarian economy 1is essential-r
1& stagratt, with'neture and population pressure vying for supremacy orer
dong periods,of recorded history. Moreover, the prognosis forithe future
i{s likely to be "more of the same.”

7The central feature of eualism, on the other hand, is the coexistence, .
with a large agrlcultural sector, of an active and dynamic industrial sec-
tor., Not only does such xndustry use cap1ta1 but both sectorslundergo
continuous technologrcal change as they "interact" in the course of the
growth crocess; The dualistic economy strives to’ adJust the h1stor1cal
preponderance of aariculture by gradually shifting_its center of gravrty
towards {ndustry via a process of factor reallocat1on. Its inherent con-

LY

dition 1is thus one of change and its vision of the future is the ultimate

graduation into economic maturity.

1t is our view that both the 18th century physiocrats and the'classicists.

’1 e.g., Solow, R.M. “A Contributxon to the Theory of Economic Growth,"
Quartexly cov ’c"*nal of Fzongnics, February, 1956; Swan, T.W., tEconomic
Growth and 1 C= pital T Accu—ulation,” 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 contribution undoubtedly

lay in the reco gnition - for the first time - that the growth of the economy

. must be viewed basically as an 1nterre1ated system. of 1nter-sectora1 flows.,
In their world, only the preponderant apricultural sector is capable of

brodﬁcihg a surplus, as agricultural workers exploit the fundamental bounty

of nathfe. Nondegricuifure 1s peopled by the so-called "sterile classes"

which cannpt produce a sﬁrplus, but can oniy tfensform value created in-
agrlculture. T'he owners of the land, the landlord, the nobllity or the
Church)"own whatever' 'slack™ there may be in the system, vhether it be in
the form of the emerging agricultural surplus or in the. form of redundaﬁt E i
.manﬁower_availeble fdf'personal services, feudalbwafs,‘etc. These slacks | , i;
are largely consumed by the propertied classes, either dlrectly, in the form o | "
of food or indirectly in tbe form of the output of the sterile classes, . | .
;~i.e._seryices and handicraft products, which are delivered in exchangpe fer‘the’. v-
wage goods provided. It'is at least implicitly assumed>fhat no marked changes

in agricultural production techniques can oceur and that the artisan and

service sectors remain'completely stagnant. Thus, to the phy31ocrats, growth

~was tantamount to the perpetuation of the cultural ‘life of the rulxnp classes”

made possible by the assumed regularity of the circular

Elov mechanism described in their "tableau economique". .

The classical school of economists was heavily influenced by its
physiocratic predecessors and also turned its attention prlmarily to the : .%w..7:
analysis of the agrarian economy, As Schumpeter points out, before

1790 "all countries == even’Englaﬁd -— were predominantly agrarien".Al

Thus, while the classicists Eertainly referred‘to the prowth of

/1 Joseph A, Schumpeter, Higgggz_of Economic Analysis, (Oxford Press, ' ) ‘j:
New York), 1954, p.565. .
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jindustry, their analytical éttentisn was ;dncentrated on distribution and
on the long-run grbwth‘prOSpects.of an undifferentiated monolithic economy
dominafed by agriculture, The tri-éartite divisién of income, perhaps
their méjdr‘aﬁalyticalvcoﬁtribuﬁion, is addﬁce&iin a setting in which Ythe
typical capitalist,..was Ehe tfarmer' in the British sense, wﬁovéeﬁtéd
land-lffom the absentee landlorgj and hired laborers, récéived tﬁe ?roauct
at.the end éf the year and ;urned over to thé tﬁo other claimants their

i : . . : _
respective shares."/l There is occasional reference to non-agricultytal

'activities’now viewed as caﬁable of producing & surplus along with agri-

culture(g but as Schumpeter put it, "the manufacturing industry that
economists behéld and_reasoned'aboqt was all along the manufacturing
industry of the artisgn. w/3
In the agrarian system there is yet no cléarly discernible concept of
industriai capital in the form of reproducible plant aﬁd eéuipmént, but rather
only the extension of production advances in the form of wage goodé to in—
dus;rial workers for the support of further production./& Technologjcal change
is once again either ignored or considered to be of only secondary iﬁterest.
Quite aside ffom the.very congiderable advance made by the classicists -in
terms oi présenting a fully deterministié system capable of dynamic analysis

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

the ultimate statiomary state was a prediction of continued

-

L)

./1 Frank H. Knight, “Capital and Interest," reprinted in Readings in the

Theory of Income Distribution, Blakiston, ‘1946, p. 385.

/2 Even though Smith still exempted services as ﬁon-productive and sterile,

/3 P, 150. "No author,” Schumpeter went on to say "mot even A, Smith, had

any very clear ideas of what the processes really meant that led to
...the Industrial Revolution," (op. cit.) .

——

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

PRI SRS
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//_ agrarian stagnation. Y"Both proups f[the classicists and phy51ocrats] viewed
| production as the creation of a 'surplus of tanplble wealth...available
for such 'unproductive' uses as the support of government and the cultural
life. [And both] shared the popular belief that agrlculture 1s the only
actlvity vhich is really productlve '/1
In sharp contrast to thls essentially acrarian view of both the physio~.
cxatw end the c1assic19ts, modern wrlters, returnine to a conceyn with rroyth
" in the underdevaloped viorld after the Second ”érl&."ar, have made dualism
the central Focus of . their analysis.[g This emﬁhasis islnrinarflv borne
of the fact that wuile ana1y21nﬂ n0oTr anxA 1nrnelj asricultural econonies
" they have the vision of the wealthy and 1nduutr 2lized -ature econony before
-them. Regardless of analytical differences arnong thess, ﬂnlicitl"'or explicitly
they are interested in the orocess of transformatlon fror. an over-

: whelminbly arricultural dualistic econony to d mature industrial

economy-

This dualistlc outlook on grovth is characterlzed by the incorporatlon
of a set of new analytlcal facets of growth which are largely absent ip -
the earlier agrarian way of thinklng. hile economic events anolv1ng

_the non-agricultural sector represent a dlversion from the main streanm of ~.

/1 Ibia,, p.éss

/2 e. <8+, R, Nurkse, Problems of Capital Formation in Undet&edéloped Countries;
A. Lewis, "Development with Unlimited Supplies of Labour", Manchester
School, }hy 1954; Fei, J.C.H. and Ranis, ¢, Development of the Labor
Surplus Econonmy: Theorv and Policy; ngglns B, , Economlc Development s
Rosenstein—Rodan,- Problems of IndustriaIization ‘of Fasteru and South-
‘Eastern Europe" Economic Journal, June - September 1943

T .
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agrarian thought, they occupy center stage 1in the dualistic framework
of analjsis. The postulation of two major production sectors (agriculture
and industry) and the formal analysis of the asynmetrical structural relations
between them, in fact, constitutes the heart- ot modern growth theory. The
non—agricultural parasitic sector of agrarianism becomes a bona f1de industrial
sector characterlzed by the use -and the constant augmentation of & stock of
real capital. Another major change in emphasis consists of the introduction
of technological change in both the agrlcultural and lndustglal sectors'
and the ‘major role assigned to it in the analy51s of the growth process.
- The claqs1ca1 problem of population pressures on the land is now dealt
.with in conjnnctlon with the problem of labor reallocatlon from the agrlcultural
to the industrial sector. Economic surpluses can now be generated in the
industtial sector (i.e. profits) as well as in the agricultural sectof,7while
‘the intersectaral ehannelization of this savings fund constitutes an.eseential
ingredient of the dualistic ffamewqrh of thinking; ‘Finally, while the agrarian
economy is essentially isolated from the rest ef the world and impervious
to-stimuli }rom abtoad, the dualistic eeonony enjoys the advantage of
an_international.divtsion of labor and the borrowing of technology fron abroad.
ihus whiie agrarianism is primarily concerned with the maintenance andr~\
survival of a monolithic production etructure, dualism sees its primeitesk
as the analysis of the demise of the agrarlan system through a radical change
in the productlon structure., The agrarlan view is one of re51gnation and
fatallstlc acceptance of the restrainlng hand of '"natural law" while duallstlc
writers are gripped by a vision of ‘the attaxnablllty of a better future through

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

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

o

S
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5}échniea1 equipment brought to bear, thelr assessment of theimost’pressing
;socialAproblem of the day and their vision of the future prospectskof the
society as a whole, agrarian and dualistic thinkers direrge in a quite
fundamental sense. ' . . )

Each of the three systems, agrarianlsm, duallsm and economic maturity
’ is thus characterlzed by its own internal rules; of growth, the ana1y31s of vhlch .
-~ except for the mature economy -~ is the maJor purpOSe of this paper,
However, our interest poes beyond the mere taxonomy of growth behavzor
internal to each of these regimes. In fact, we believe that a fuller under-
'standlng of the grovth phenomenon in its totality will be achieved by
viewing these separate regimes as oceurring in a natural historiéai sequence.
Our efforts must thus be ultimately directed not only to the rules of growth
internal to each regime but also, and at least as importantly, to the phenomena,
of tran51tlon from one phase to another. It is, in fact, in this latter
context that research into growth—promoting policies'istlihely to he most
relevant and fruitful, - |

In our partlcular case, we are of the view that an.important type of
yrowth proceeds via the natural sequence.from agrarlanlsn to dualisn to
maturity. For example, the agrarian pattern should by no means be viewed o
simply as a historical curlosity, in fact, it may be contended that a con~'
~ slderable portion of the present day underdeveloped world, nartlcularly in
Africa, finds itself in an essentially agrarian condrtlon, with non—aPrlculture
either totally absent or restricted to artisan handicraft and service act1vit1es.
-A really relevant theory of development must thus be able to analyae not only

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

transition from dual1sm to maturlty‘l—— but also the workings of the agrarlan

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

v e T -
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.;economy and the transition from agﬁapian stagnation to rigorous growth under
>d§ali;m. 1t is h&ped that thi§ paper will contribute to this undeftékiqg.
Ssction II will be devoted to an explanation.of the workings of the agrgrian

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

Ta section III we present a preliminary bird's eye view of the dualistic

economy. - In section IV we concentrate on the industrial sector of the dualistid

cconomy and in section Vv on the interaction between the agricultural and indus-

trial sectors. Some conclusions arlsing out of our analysis are.presented in
Section VI.

- 11 Development of the Aprarian Economy

The predominant form of economic activity in the agrarian economy
is the productioﬁ of agficultural goods by the application of 1abor L to land T.
In diagram la; let labor (land) be measured on the horizontal (vertical) axis,
and 1e£.tﬁe curve, indexed by Y be a typical production éoﬁtour for agricultﬂral
goods. Following the claséical tradition, 1et'us assume thathlanﬂ ig fixed (i.e.
at T). For this amounﬁ of land, léé the total productivity of 1abor be represented
by ihé.éu;gg TPP in diaéram 1bfi As is indicated in this diagram, 3t some labor |
input poiﬂt (i.e. at K) the TPP of labor }evels’uff and becomes‘constént (i.e.
';he-}EPi apbtoa;hes zero). Thu; OK unitg of workers represent the non—red;ndant

agricultural labor force. Any workers in excess of this amount do not make a

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

/1 The assumption of a zero marginal product of labor is made to facilitate our
analysis of what will be called the "slack" phenomenon in the agrarian economy.
There are those (e.g. Schultz, The Transformation of Traditional Agriculture

Yale University Press, 1964} who object to the notion of a zero marginal

product on regional peak demand and -other grounds; wve do not insist on an

MPP. of precisely zero but we have little understanding for those who deny .
,thak there is a considerable redundary of full-time equivalent agricultural
workers dn many parts of the contemporary underdeveloped world as well as

in the aprar..n past of other reglions. If a man is needed only for the 2
month's harvest period, he can-be. considered 5/6 redundant. _ .
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’ As long periods of time elapse, and crop practices improve somevhat frcm one
genefation to the next, i.e. technological change occurs, the,'TPPL curve may

shift upward'to the posxtion TPP (dlagran lb) at time t (from the jnitial

position).[l This summarizes the basic production conditlons " encountered in the

agrarian economy.

In order to anelyze the problem of population pressure endenmic to an
agrarizn economy, let time be measured on- the vertical-axis (pointing downwatd)
'and populatlon (or labor force) be measured on the horlzontal axis of diagram
. 14 (vertically 11ned up w1th dlagram 1a). Suppose ‘the .economy bep1nq with .

‘an initial-population of OAbq The magnltude of this populatlon through tlme
can then be represented by the curve AOE in diagranm (1d). Notice- that the
initial.total output is Adﬂo units (diagraﬁ 1b). ThlS determxnes an initial
level of per capita consumption as 1nd1cated by the slope of the radial line OF.
Notice also that at time t, wlth poputation novw at OA and vith total output

A Y - (diagram lb), an agrlcultural surplus of S (—N b ) units appears if the
._initlal consumption standard continues to obtain.. ‘e shall :efer to S as the
AS.ﬁagrlcultural surplus) as it is a penulne surplué" of agricultural goods,
after the consumption requirements of the apricultural population have oeen
satisfied. : | : L . .

As we have 1nd1cated in the 1ntroduct10n, a central and key facet of econo~
mic 1ife in the agrarian economy is the ezergence and utilizatlon of ' sl1cks LT
in the domlnant agrlcultural productlon sector. Such slacks can be seen to be
of two kinds’ agricultural goods not needed for the maintenance of tradltional
tonsumption levels and manpower not needed for agricultural production.l

Referring to diapram 1b, at time t, the surplus of agr1Cu1tural goods 1is

/;_Notlce that 1nd1agram la, the ridge line OR passes through point X vertically

lined up with point A. “The technological change depicted is assumed to

be of the neutral variety (i.e. ‘the output index in diapram la is simply
"biown up" and the TPPL curve in diagram 1b shifts up proportionally).
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rcpresented by S(i.e._the agricultural surplus) while the surplus of agricul-
ituralvlabof is represented by the redundant labor force, B, nf KAt units.

The magnitudes of theee two typee of slacks can be indicated in diapram lc.t

In this diagram, the Vertical axis is novw shifted to As (orlgln at A) with

the redundant labor force measured on the horizontal axis and the aprlcultural
surplus measured on the vertical nxis. T he magnltudes of the G0 types of
slacks, through tlme are indicated by the curve A V and shall be referred to
as the sleck~curve.bFor example at time t, (diagram 1d), when the ‘total popu-—
1ation‘has growm to OA2 the redundant labor force is AA2 wh11e the aoricultural
surplus is SzA2 -

The above- described tvo types of slacks in the apr arian system are
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) wlthout 1nterruoting
the worLings of the productlon system in the dominant agricultural sector in.any
51gn1f1cent way. After a11, the apricultural surplus.S is an excess'over
fconsumption requirements and the redundant labor force B is an excess over *he )
labor ferce which maLes a positlve contribution to apricultural productlon.

It is this emerpence and utlllzatlon of these slacks over long perlods of time

~
.

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

-

The Emergence of Slack

As far es the "enerbence' of such slacks is concerned, we have depicted -
the case (in d1apram lc) in whlch both B'and § increase throuph time. To
Investigate the condltlons leading td this result, let us make the simplifying
assumption that the production function in the agrlnultural sector is of the
Cobb- Douglas type, fi.e. Y = emt TEAI_*C With T constant, we can define the

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

L e e i e .
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where © is the rate qf teéhnologiéal chanpe, A is the non—redundgnt-labor force
_and U is the initial total agricultural output, (i.é. U= AONO in diagram 1b).

Ve assume here that the initial population A, is greater than the non-redundant
labor force ((JK), i.e. there are some dispuised unemployed or redundant

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

B ‘ rt . . . ) ) R .
1.22 A—Aog ' | | )
The initial per capita consumption standard C* is then defined by
1.3) C* =‘U/A°
The magnitude ‘of the redundant labof force B is esiven by
. 1.4) B.= AR
and the agricultural surplus is ‘
rt . -
1.5) s=Y-Ack = ®* U - A" U/A = uEe™ "¢ ) :
Using the population prowth equation (Afto = ert) to eliminate "t'" from
the above expression, we have
o/r
1.6) S = U[ (A/A) = AA ]
. o o . ]

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

1.7 a) Ao=1 (i.e, the initial population Ao is defined to bg omne unié-)ﬁl

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

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

s N i

e p—

e ame——



" defined in terms of the constant U)

Uﬁder the above simplifications,_l.é becomres

1.8 s = 8Ty

fotice that this curve passes throuph the point A (now- assumed to be "1")

on the horizontal axis since s = o when A =1 (diagram lc), Finally we can

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

1.9) s = pF - R+ p)

~ Thus we see that the slack curve of.diagrgm lc is derived under the aséumbtion
that both technélogical change.and population prowth procéed at an exogenousiy . ' %
glven constant rate qith_9>r. Ve shaii assume that thiS'inequélity hqlds.‘l :

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

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

re

major sighificance for the future prospects of thé'agrafian system, We shall
deal in thié papef with only twvo major altgrnatives,. ' i :
1.e. &hat ve sﬁall call the-consumption—populafion adjustrent and the techno-
lggical adjustment, -We shall deal witﬁ these in turn.‘

Consumpﬁidn-?onhlation'Adiustment

The most obvious method of utiiizing the surplus ié to devote all of it
to increaéés in per capita’ consumption, This, iq-turn, may'have the reper-
cussions on the (no longer exogenoUS))‘population growth rate. To see this ‘
in g?eate; detail let tbe possible increment in.perrcépita consumption at time R
t (i.e. the amount of increase in pexr capita consumption possible ovef the

"traditional bage year level) be given by the slope of the straight line ok

ji:e.KA£/0At) indlagram (1lc). As the point X moves upward on the sléck—curve,

/1 Notice that “f e is less than r the slack-curve is negative and decreasing
through time. This means that the economy is not capable of,geﬁerating
. elther type of slack and henée the analysis of such an economy which cannot
even maintain its initial consumption standard is not very interesting -~ though
at times undoubtedly of historical relevance.

3
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1t js seen that the per:capita consumption level _ increases all the tine.
. In order to rlporously deduce the nagnltudes of this increase, we can

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

‘as follows:A

et (el diy ' for A_ : rate.df increase of ¥
1.10)a) ny® : -1
8 ' for A>A,
, 6 —« D ' for A< A :
b) v ¢ “ A =M rate of {ncrease of Y*=Y/A
e - A for A>@j )

The relatipnship between the rate of 1ncrease of aprlcultural nroduct1v1ty
(“Y*) and the:population growth_rate ("n? for the above two cases is represented
in diapgram (2a) and .(3a), resoectlvely. In both cases, we see that there exists
an inverse relatiohship between these tvo mapnitudes 1nd1cating the fact that
the hlpher the ponulation growth rate, the lower the rate of increase of labor
prodqct1v1ty. The only difference between the two cases is that in the second
the more relevaﬁt to us here, becausa of the fact that labor ave o 1o00ET
operating,'a=1. Thus in diagram (3a) the curve 1inking A and “Y* is a
nepatively sloped 45-degpree 11ne.

- Tﬁa sitﬁation pictared in diagram’ (1c) is thus related‘to diagram (3a)
when labor is redundant. Since in the case of conSumntlon adihstment all outputs
are consumed output per head (Y%) is the sama as consumntion per head. From |
diapram (3a) we see that per capita consumntlon w111 contlnue to increase |
(i.e.r;Y*bo) 1f and only if the nopulatlon growth rate is less thah the ‘rate ~
of teéhnolooical change (p <0) which is:the case depicted in diapram (1c)

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

classical-endogenous populatlon provth theory 1is also accepted, ve obtain

vhat may be called the Leibenstein-Jorpenson the51s of the “1ov level equillbrlum



G =
( “tafe 05§ L,m_) ( "t,m{p" Cane )
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:tfap".Al “According to .this thesis, populatlon prowthlls assumed to be dependent
upon the level of per capita consumntlon Y* in a manner descrlbed by the curve
in diagram (2b). (In this dianram, Y* is measured on the vertical axis,
dovmward and RA’ as before, on the horlzontal anls ) Two possible populatlon
response curves are given by the two broken lines ZFF' and ZGC', vhich differ
from each other in that in the flrst case the "turning polnt"(Fylies to the
tlpht of point T on the horlzontal axis of diapram (2a), while in the second
‘case the "turnlnp p01nt" (G) 11es to the left of point T. The first case
(ZFF') may be de31gnated as the "trap" case, the second aase (ZGG').as tne
"take-of f" case, | |

In the "trap" case, start1nn from a low consumptlon per head lével.such-
as y (on the vertlcal axis of dlagram 2b), the population prowth rate inplled
is positive and hence per capita income and consumption w111 increase in the next
peried. In the next perlod the hloher level of Y” (or C %) leads to a yet
higher population prowth rate WA’ a lower, but st111 positive rate of increase
of Y* (or C*)' and so on.. This process continues with the time path indicated
by.the arrows until polnt T* (and T) is reached when simultaneously per capita
income (and consumption) increases cease 01 = 0) and the popnlation nrOWth
rate reaches a statlonary equilbrlum. At this level of ponulation prowth rate~

G(w technolopical change and diminishine returns to labor Just offset each

other, keepinsg per caplta output ar a constant level. The ecdnpmy is thus =
LY

caught in a 1ow leveleqUilibrlum"trap"”

/1 H, Leibensteln, E¢onomic Backwardness and Econonic Crbvth, New York 1957,

Dale Jorgenson, "The Development of a Dual Economy", Econonic Journal
Spring, 1961,
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In the npakeoff" case, starting again from such a point as "y'" and the
; popufotgon grouth rato implied fhereby, the Féte of growtb of income;(and
cons.umpt‘ion) per head is seen to b.e positive and hence the value of income’
(and consumption) per head'vili{bc hisher in the next period. In diagram
(2b), the ﬁrowth path will be as before, toward point.T*. However, af poiot
I before T* islrealized, population isrno longer responsive to the stimulus
s v . , A
:f increased pef capita income (and donéumption) - due to the fact that there
‘existS\a.maximum fate of population gucm-n:'h.l'l In d;ggram (2b), the grouth oath
will follow.the arroos towards G' once the‘turning point_é has been reached.
This constancy of the pooulation growth raﬁe implies a constoncy henceforth
{n the rate of increase of per capita inoome (and consumption). The-_agrarian

economy has throwmn off its Malthusian shackles:and continues to increase its

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

1 Jorpenson, op.cit., makes unnecessarily restrictive and unrealistic assump~
tions concerning this "turning point", namely that a saturation.point
for the per capita consumption of arricultural goods is reached at precisely
“the same point at which nopulation arouth becomes non—-responsive to further
increases in Y¥* He utilizes this consideration to show the necessity
of the ultimate evolution of an industrial sector, a subject to which
. we-shall return later. ‘Horeover, Jorgenson stipulates a constant death
rate and birth rate which rises with per capita income. In fact, what
1ittle we know about these matters indicate.: that the birth rate behaves
rather unpredictably, and that it is.the decline in the death rate ==
related to preventive and public health expenditures (and not peT capita ~.
income) which causes the rise in ponulation growth. Thourh Jorﬂenson‘ '
claims to be meo-classical, his acceptance of the consurption adjustment
and Malthusian population thesis pives his framevork a distinctlyclassical
cast (i.e. especially when 6 = 0 or negligible).
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Although the. above interpretation of the Leibenstein-Joreenson fornulation
does not adhere to the-notion that there exists dlsnuised unemoloyment or
redundancy in the labor force in the typlcal awrlcultural production situation,
:heir view can easily be adapted to the case nhere this phenomenon is accepted
as an empirical fact, ' For this case a diapram similar to (2ab) i.e. dlaﬂram
(3ab) can be constructee. The explanatlon of diarram (3ab) is self-explanatory,
follouing exactly that just presented for (2ab). _The only difference is'that
"the criticel turninp point" T or T* occurs where the rate of ponulation
grovth G\A) is equal to the rate of technolonlcal change (6) on the horizontal
-ax1s. Thus if the point at vhlch population becomes non-responsive to further
increaoes in per capita income (and consumption) is to the left of T* (e.g. at
C) we apain have take-off; otherwise the econony is "trapped". |

Tne two eaees ("trap"'and'"take—off") can be repreﬂented in terms of
diagram (4) in the followingy way. A system of slack curves indexed by'slri
e/r2;8/r3,... are sﬂonn. These curves are constructed under the assumbtion that_
the rate of technological chanpe (8) is fixed but with varylnp rates of |
pepulatien,growtn.(r). Clearlv the hircher the populatlon frowth rate, the
flatter the slack curve 8/r. The dlfferent radlal lines OCI,OC 0C3,..1:indicate
different levels of per capita’eonsumption. The _frowth path of the "trap" ‘

~
..

case is indicated by the path C 2, 3,... (which 1ntersects lower and lower -

slack curves and hlpher and higher 1evels of per capita sonsumptlon) Pradually I

approachrnw a fixed per capita consumptlon level (represented by 0OC ) in
the ' take—off"'case, on the other hand, the provth path first follows Cl,CZ;
however, once point C2 is reached, the prowth path bends upward and foli\BT
the path of a particular slack curve (in diarram 4 this is indexed by e/r )

as the populatlon yrowth rate is now constant (at level r, ). The level of -
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;;cr caplta consumptiqh is then seep_to'be incfeasing mqnotonically and wi?hout
bound. .

What we have in this iashion-interpreted aé thq_Leibenstein-Jorpenson
aéprbach to the analysis of the agrarihn economy represants an important
contribution; Jorgenson's riﬁoroubly formulated dynamic model,in particular,
permits us to distinguish‘precisely between the trap and non—trah cases in
theﬂmonolifhic-anrérian economy and thus between continued stagnation and take-off,
HevéftheleSs, ;ﬁe.anélysis éppeérsvto us rathey suspéct, largély ﬁecause of the
réther unrealistic‘or unduly restrictive assumptions on which it is based.

First of all, thé assumption_is made fhat the entire-iﬁcrease in the anricultural
surplus is used for consumption by farm iabor. This may occasionaily be true

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

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

- much modern demographic testimony, subject to considerable doubt. - Thirdly,
and most importantly,; in this Jorgenson world the“rafe of technoldgical chéngé
“in dgriéultdre iS'mysteriously fixed,and éonstant. :This "assumption of progress
in production techniques entirely_ﬁnrelatgd to anything else in the system
offén@s our sense of the real world; That it rules out is an iﬁportant.and
perhaps more realistic‘alternative to the sonsumﬁtion—population adjustment

| rechanism as ; method of disposing of‘the'econbmyis apricultural slack, -
Ye shall call this alternative the "technoiogy adjustment rechanism” and proéeed 

to explore it at gfeater_length in what follovs.

7~

ey




_ those, vho own the slack, i.e. the 1andlords,, oblﬁiiy, Church, etc. may utilize

choose to énlar?e'tﬁ

. of uses to which the economy s slack can be put by those who have coptrol

. 88~

«achnolOPY Adjustment:

}

|

|

i

‘s

Any alternative adjustment mechanisn is most. conviently discussed in §
;

'x.

]

D e

the context of 2 51tuation in whlch, initially, glven a rate ofpopuiat@on

growth (r) and a rate of technological change (), per capita income is
risiwg'and slacks are being genereted.‘ Yot only common sense but also the
1essons of fhe ?hysiocéats.and historical experience imply that 2 full con- ;
: |}
sumption_adjustment is unlikely to occur. Moreover, alternative and more » ' %
geaiistic ﬁays.in which the surplus may, in fact be disposed of may ‘have an ‘
fmportant feed-back effect on agricu}turnl product1v1ty 1ncrease itself. ) ‘ F
;As we noted earlier,-ehe physiocrats clearly saw the p0551b111ty of uging ;

the,emeroinp agrlcultural slack for non—preductlve purpoeee, j.e., an expansion
| of so—called sterile act1v1t1es.. Thus, in terPs of diapram (1c), as a particuler

quantity of reduﬁdant uorkers (B) and apricultural surplusr(s) is penerated, . e

{t to expand their consumptlon of services, handlcrafts, and other luxury !
products. Alternatiz;}y, as the income of the ruling-classes rises they may
military establishment, wage war with their neighbors, ¢

build pyramids, construct: churches or enhance the general "eultural attainments"

of the soc1ety in some other way. There exlsts, in fact, an unlinlted variety _

ovcr {its disposition.. This can be j1lustrated, with examples from ali'parts .7
of the globe which have undexrgone long centuries of typically a?rarian exis—

tenbe prior to the Industrial Revolutlon. It is equally true, for example,

of the Pharachs of Lgyph,the Mopuls of India, the daimyos of Japan, and the

feudal lords of medieval Europé.
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It is'our contention that the chojce of ‘such alternatlve uses of an
ccoﬁomy's‘agtiéultural slack, besides belnp of 1nterest in and of itself,
may have a con51derab1e 1mpact on the productive perf01mance of ag griculture

through its effect on the rate of technOIOOical change 8. " In other words,.

as long as the economy is basically aorarlan and not dualistic, i. e.:its
non- ayricultural activ1t1es are stagnant and - Parasitic rather thap innovatively
dynamic, the rate of agrlcultural productiv1ty increase may be adversely

: - - . .
¥

affected over time. ' _ : . )
To explore this hypothe51s a bit further, we should recall.that tech~- '

nolééical chanpe in the agrarian economy 1nvolves 1onp-term, sometimes hardly

perceptible channes in the state of the arts. The aprarian economy represents

essentlally a struyple between nature and nunbers, wvith slight impiovements

to genefatien;_ According to the testimony of agricultural econdmists this .

upon, lffigatien, for exXample, the husbandlng of the 11fe-giving power of water
vhile simultaneously reduc1ng the excesses of drouphts and floods has been
one of the oldest concerns of man, Wlthout pProper 1rr1pat10n and dralnape

facilities or where such networks have fallen into disrepair it ig very

difficult if not imp0351b1e, to translate the slow but persistent accumulation -
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E'force may, for example, be redundant in the sense of contributing ko this

year s output (using this year's’ state of the arts) it is not redundant,
put in fact required, for a varlety of activities which may rendet arr1cu1ture
more productive in the future. " The unemployed and underemoloyed in agrinulture
can and do play 2 major role hxstorlcally in the digging of irriﬂation d1tcheq,
the construction of 1evees and dams, terracing, etc. =7 and in simply Heeping
existing facilities from falling into disrepair. lThe maenitude of 8 is thus,
at least in considerable part, a function of the eitent to which the underem~
ployed arrlcultural labor force is enoaﬂed in long ggstation pettod productivity~"
enhancing act ‘tivities of the kind referred to.’ | |
1t is this consideration ﬁhith makes the determination of how the

agrarian econmmy s slack is utilized so crtcial. Clearly it is up to the otners
. of the apricultural surplus and those who have control over the human resourtes
.atéilable,'whether the slack is to be denloyed in 6-enhancing directions or
dissipated in high living and'cqnsplcuous consumption. But it is an ' almost
deflnltional feature of the typical agrarian economy that the ownlng_classes“
.do not have a clear vision of the future and do not assoc1atevthe routinization
of secular product1v1ty increases in acrlculture with current allocation
decisions about wbrk and leisure with respect to -the resources at their command..

-
.

Yore likely, thEy respond to their rising income by increasing their demand

. for the products of the sterile classes. This manifests jtself presisely L

i that the.surplus of agricultural goods is used to hire away the surplus ~
A )

in manpower from aoriculture-enhancing activ1t1es and towards the provision of
nore personal services,’more luxury goods, more pomn and circumstance and,

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

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



g payments extracted to support both the military and civilian manpower deémands

of King and baron. In Tokugawa Japan a high tax on lanq wvent almost exclu~-' ' ]

sively for the support of the Court and the warrior claséeé.‘l As surplus

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

viding more water through better irripation facitities and contributing to.

P

other dimensions of the agricultural-infrastrécture, the rate of agricﬁltﬁ;al o . j
prodﬁctivity increase is bound to.spffer. Thus, once we reject the (rather'

uhtenable) ﬁdtion of a fixed,exogenously given,long térm rate of agriculturél

advancé, We can see that in the typical. . agrarian econony thére are forces

. at work tending tbwards.a secular decl&ﬁe in 8. We beiieve tﬁét this teéhno-

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

lem of the agrarian society, ‘Ultimately-the dOanard:pull eXerted in this

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

deﬁogtaphic trap of the Leibenstein—Jorgenson (COﬂSﬁmPtion—pbpulétion—adjgstment) school,

This hypothesis concerning "economic Stagnation" brought about via

can thé "logical consistency" of the above ideaé be put to the gest. In
dianraﬁ 5, let the slacks éurve'KFS of diagram lc be reproduced. let "g"
denote a'wage Premium,i.e. the amouﬁt of excess pver the préva&ling per
capita consumption Standard C*, which nust be paid to the-sterile-worker o
Vooed away from agricultural purguits,_ Suppose the number of sterile workers
1s T; then the conéumptioﬁ per'head of these workgrs is C*+4 while thg
/1Thomas Smith, The Agrarian Oripins of Modern Ja an, Stanford University

Press, 1959, ' ' .
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:Fconsunétion Per head of the non=sterile workers is C*, The postulation of a
positive vage premium "g" ig due to the fact that. it penerally takes a p031t1ve
real social eost‘to.mobillze, convert, and sustaip _each sterile worker (e. p. s
- .
soldier, priest, artisan, feudal servant) who has been induced or forced !
“to leave his dependent 11fe in aorlculture. Slnce agricultural surplus §

is the amount of surplus of agricultyral goods after makiug allowance for the

e e e e

consumptiog,of the entire population at level c#, s represents the "fyupg"

~ . _ -
out pf/uhich the wages premlum to the Sterile workers can- be paid. phus if

LR P,

all the surplus food is used to drav off workers for a variety of .parasitic

i
!
act1v1ties, wve have , ' ' ' ’ ' ;
1.11 S=Td :
) |

i

Lhihh is descrlbed by the stralpht line AX in dlaoram 5.
: This line nou permits us to determlne the al]ocatlon of'the economf s B ) i;
total labor force A at any point in time into three cate.pories, ﬁon—redundant
or productlve labor A Sterile redundant labor T,and non-sterile redundant iabor

M, ie, / x - - | - - ]

112) A= R4 7 s M-

For example, suppose p01nt " Tepresents g typical Point on the slack -

surve (dlanram fD At F the'entire'ﬁouulation EF 1s seen to be eiﬁiagd’fhto
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force T (mobilizeq by the use of the agricultural surplus of AG units) and

-

the/non~ster11e redundant labor force M,

l.e., at any point in time, they can be withdrawn from the agricultural
Sector without adversely aFLectlnp the total agrlcultural output of that ‘ . - . !

, o . -
ear, However from the dynamic point of view, they are productive ip the
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~{cultur 1 210 uctlvity in future periods by causing é to turn down as a con~

fcq“gnce of a rclative neplect of' agricultural overheads. The basic notion here is
gLt the radual non-s pectacular Spread of new apricultural technlques s inhibited
vy the failure tO maintain and improve irrigation and dralnage facilities, feeder |
roads, eté: These ac:ivities are bound to be heavily labor using-in the agrarian
ccgnomy und once they are peglected, the long-run processes of slowly atcunulating
nswledpe and pcosin? it on fron generation to peneration are jmpaitred.

+ In dia?ran 5 the (shaded) hor1zonta1 dlstances petueen the slack cuxve AFS
oad tnc straight line (AX) (1.11) represent various possible magnitudes of such
redundant non-sterile workers. From the concavity of the slack curve (as previously
derived) we know that, piven 2 fixed'value,of both innovation intensity . 9 and pop-
glation growth race (r), i-e. given a particular glack curve o/r in diagran S,
the magn1tud° of the non—sterile redundant classes (”) will eventually decrease to
2a2v0 as the absolute size of the economy's population continues to expand, i.e. the
cconony continutes~to move "upward” along the slack curve. This means that, sooner

[+

'

later, the sgricultural sector will deflnitely begin to suffer from a “shortage"
of this 0—maintalning tppe of labor and that the dynaﬂlc efficiency' ' of agricul—-
rural activiticslcannot be ﬁaintained at the level of 9 once ¥ dips below a certain
cvitical minimum level.

The above idea can be described rigorously by a behavioristlc relation be-
t:cen @ and the 1abor force needed to sustain g. For this purpose; jet us denote
(A3 /L by 4", . "q" is the total non—sterile 1abor forceaas a graction of,L.~
Tor sinplicity, yo can postulate an 1ncreasing functional relation batween 0 and q i.e.

1.132) q = Q(0) with Q" 0 .where

n

.b) q= (A+M/L = (L - /L

which states thet o highes level of O necessitates the applicaiton of a higher

.....
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© fraction of the total labor force as non-sterile labor, =.
| Given fixed per capita consunption Cﬁ, the total consumption deménd 6f‘the hon—
sterile workers . is C*(A+M) or C*(L-T) and that of'thé sterile‘workérs is (C*+d)T.
VSince total output is LY*, we have T |
1.142)  CH(L-T) + (CHA)T = LY*  which implies
by ,T/L = (Y*-C*)/d. and hence (by 1.13b)
c). q=1+ (C*—Y*)/dv= $(¥*) with.¢'<b
Thellast equation states that ﬁhe valqe of q is uniquely determinéd by .¥* (a§
indicated by the nétation 6(2*)). Furthermore, the value of q is invgréeiy related
to Y*, Topether with (1;13a) we see that O is a function of Y* and is, in facf,
inversely relateﬁ to Y* (i.e. as per capita oufput increases; the value qf 0 de- -

 creases).,’ This may be written as:

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

/1 In further explanation of (1.13a), let L(T) be measured on the horizontal
(vertical) axis of diagram 6. Since T<L, the relevant portion of the diagranm lies
below the 45~degree line OR. The radial lines indexed by ql, q,, q3,.{.. are
q-isoquants. The straight line UV, parallel to OR, is constructed Such that tha

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

n._n

__ value of .9 such as 954 and for a population of L , the division of L_ into tha

three types of labor férce T , M and A is indicated by the vertical 17ne segments
in the diagran. The same division is indicated for a population of a small size.
1 ({.e. 1 <L) for the same value of q (i.e. q,). We seem /1 <M /L_. This
sfows the large country bias" of (1.133), namezu, in order fo.M8atnPail the same

- value of q (and 8) a large-country must keep a larger fracticn of its total labor
force In the category .of M-type labor than the small country, °

-
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Ve shall: refer to equation (1 14) as the innovation response curve since .

it Spec1f1es the level of innovatlonal 1nten51ty in response to per caDLta b
" fncome changes. Notice that the inverse relatlonshlo which seems at first o
- blush to run contrary to common sense) 1s due to a partlcular mechanlsm

.Lhtch ve believe to be valid in the arrarian system, i.e, that increaSes in
well- belng of the propertied classes as reflected in higher per capita

fncomes ‘and surpluses lead to an increase in demand EOr the services of the
sterile classes to'the entent that .the aﬁritultural productivity,increases,

. sooner or later suffer from the neglect implied. Wh iie there_are good reasons
to assume that such a relationship is ine;itable in every agrarian soeiety

it seems reasonable fn terms of the ‘historical situations which come to nind
Cofle ToLugawa Japan and medieval Europe. In both these instances the evibdence
points to the fact that the rullng classes did not concern tnemselves with the

maintenance of progress in agrlculture but rather devoted ‘their energies to

the "pood 1ife" and/or the maklnp of war on their nelehbors -~ both activities

1 Sioce curve E.E.E. cuts "higher and hicher" member of the SL"L Y* Y%
family, 1273 = : 3
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0 substantial demandé on redundant labor resources.[L
gras ] ; ) . )
Turning nov to diagram 7a, let the production function in (1.10b) be

| eltten asWyx = o-r and represented by the positivgly sloped, straight line.

wstice that while {yx is plotted on the vertical axls the magnitude of

) is‘indicated on the horizontal axis. Moreover, since in our analysis, the

ponulatioﬁ:growth rate is assumed constant (ﬂhfr) the stralght line is a 45~
deprec line which intersects both axes at distance T from the o;igin. In

diagram 7b, vertically 1ined up with diagram 7a, let Y% be measured on the

vcrtical'and o on the horizontal axis and let the innovation yesponse curve

(1.14) be represented by the negatively sloped curve. Moreover, let a vertical:

(dotted) 1ine be dfawn from point E to obtai point E' on the {nnovation res~

ponse curve.

- our theory of stapnation via the technolony adjustmgnt-mechanism can nov
--‘be summarized with the help of diagram 7b. Starting from a point such as 6"
greater than ¥, }or example, the value of © pécéssarily decreases (from
e' £076") because the value of iryx is positive (see'diagranx?a). Dﬁring this
procgss,'outpdt_per head (Y*) increases but at é_decreasing'rate_(see diapram
7b); Eventualiy, Lhe value oé 6 decreases to & stati;nary value (60) atlE

equal in magnitqde to the population grovth rate-(r){z- The economy will

71 1t is readily admitted that in the present gtate of our knovledpe ,we do
not know what, precisely,,determines the magnitude of g, However, Ve

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

_has an effect on 6. In diagram 6 ve see that as M eventually shrinks o

towvards zero the amount of such workers available must,»at some point,

become insufficient relative to other relevant pmagnitudes which are either
increaséng (i.e. per capita production (Y*) and total population (A)) or
constant (i.e. non—redundant 1abor (&) to gaintain the constancy of
© in the long rum. o '

72 Ynilarly, in the (unlikely) case that the initial © is less than the
population growth rate T (e.g. at 81)8 will be {ncreasing to the same
stationary value. ’

-y
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'A" bc expandinf 1n a stationary equiliBrium state characterized by the
tonsthncy of Y*. In this fashlon, the phenomenon of long-term stasnation

rosults from the worllnp of the technolory adjustment mechanism.

Up to thlS point we have been: maxnly concerned with understandinﬂ the

vorkings of the aprarian ‘economy and examininp-the plausibillty of alternative _

rechanisms by \hich the system either escapes from its low level equxlibrlum
trap or faces “the prospect of long—run starnation. This examination has been
conducted,qu1te Droperly, in texrms of various postulated real resource behavior
patterns of the a?rarlan system._ Equally important Jhovever, in any discussion
of the long yun prospects of the agrarian system is the analysis of precisely '
how, given the fact that the economy is not trapped the take—off is achieved.
In this particular context it becomes 2 question of. analyzinp.the nature

of the ttansxtion from aprarianism to dualism. This 1s no longer 2 laxpely
QUantitative or real resource questlon but one thﬂt deals with the_qualitatlhe
nature of structural changes that occur as the system moves from one

repime to another.

* with respect to the first, ‘and relatlvely simpler dine of inquiry, it
will be recalled that we found the consuvptlon—ponulatlon adJustment mechanism
wvanting in realism. thile we are quick to admit that obJectlons of a somewhat
similar nature could undoubtedly be raiscd araxnst our ovn alternative
tcchnolooy ad;ustwent mechanism, we find it more reasbnable since it 1ncludes

ln thc explanatory modcl certain hxstorical features characﬁbristlc of the

aprarian economy neglected in :the. Jorvenson—Lelbenstein approach. This includes

the existence of 2 non-consumed agricultural surplus, of non-agricultural

procuction activities and the importance of the forces vhich determine .
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‘the rate of "technological ‘change.  What is perhaps indicated for the

future is a partlal synthc31s of the consumptlon-populatlon adJuStnent
and the technology adJustmant mechanlsmq in explorlnr the long- run behavior
of the agrarian system, i,e, both mechanisms may be at work to some extent

in yielding_the observed "trap" outcome. In the real world undoubtedly

neither are all the potential surpluses consumed by the apricultural worklng

population not .are they likely to be entlrely diverted ¢, support the luxury
life of the propertled classes. The extent to whlch 1ncreases in per capita
income lead to increases in per caplta consumptlon, or to surnluses avallable
for other purposes, will in fact depend on such institutional factors as the
existing class structure, tenure arrangements, and the,relative pover of the
landlord to adjust rental charpes, Clearly, considerably mora inquiry into
such organlzatlonal characterlstics of the aprarlan economy is neaded before
we can be sure of the more Precise causation of thc observed long-~run quasi-
equillbrlum Ln the  system,

Ulth respect to the second issue under con51deratlon, the qualitative
transfornatlon of the non-trapped agrarian economy into rigorous duallsm,

even greater caution needs to be exercised, In Jorpenson s treatnent forexample

“once the econcmy is no longer traoped by Ialthu51an Pressures the emeryence

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

o

1ncrea§inn Per capita income and consumption levels., As the agrlcultural
h ) kY )

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

£oods,

B e
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111 The Dualistic Economy: A Bird's Ive Vie

i The dualistic economy exhlblts structural characteristics which

(

,:,,,mrkedly different from those of the agrarian economy == in spite of the

Cagct ‘that both are underdeveloped and heav11y ayriccltural. We shall first
ucsént a bird's eye view of the dualistic economy. Such a view will help
[ . .
gs to identify an analytical framework needed for the study of growth under

dualism as undertaken later. In the preliminary diecussion here, we shall

—phasize the contrasc between agrarianism and dualism to gain a better under-

standing of the magnltude of the nroblen 1nvélved in the transition from
cprarianism to dualism. ) _

A major d1st1qgu1sh1np feature of the dualistic economy relates to the

cocx1stence of a subsistence agri

sector. In contrasf Ulth the subsidlary and "sterile

of the aprarlan economy, usinp v1rtua11y no real capltal the industrial

' producplon sector is a dynamic and visorous (if initially small) sector in

vhich real capital forﬁation plays an important role. The basicrproblem

in this economy is not-ome of how to satisfy the growing luxury tastes of the

leisure classes in the presence of diminishing returns in apriculture but of

how to shift the economyls center of Previty from agricﬁlture to industry

wntil the initially prcponderant apricultural sector becomes a mere appendape

to the mature system. .
Specifically, the fact that real fixed capital is of such importance

in the industrial sector of the dualistic eCOnomy'is by no means as elementary

ard trivial an cbeervatioﬁ‘ee may appear at first blush. |

‘uith the advent of real capital, we introduce importaﬁt nev analytical facets,

namely a now source of income (capitalist profits)-and a néw source 'of surplus

(capitalist savirgs) , both absent in the agrarian

cultural sector and a commerc1a112ed industrial

" handlcrafts and services -

This is true because
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/ cconomy’s Associated with this new seurce'of.income ie a new propertied class,
the ipdustrial capitalist with'owuership pf-the industrial eapital stock
" peing created out' of the savings of the industrial sector. ‘This emerging
capltallst class is anx1ous to increase its ovnexship of the- industrial
capital stock as much and as quickly as p0551b1e. It ie thus interested

pot only in siphoning off the mew surplus for reinvestment in industry but
" also in enhanc1ng the productive povcr of the'new capital throuph the incor-
poration with it of as much technological chauqe as possible. The owners of
the industriel capital -~ unlike the sterile ¢lasses in the aorarian society —-
thus have an incentive to'innovate-or te Jdopt tind adapt the innovations of
gthers alonp the eeonomu's industrial production functions.

it should be clear uoreover, that thc dualistic econowy s total saving ‘

fund is composed not of one but of twvo kinds of surpluses, the industrial |
profits just refexred to and the avricultural surnlus deflned as before in

the context of the aprarian economy. It is thlS total saving fund which

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

. tivity ---to increase agrlcultural labor productivity in one sector, thus freeing

labor, and to increase industr1a1 labor product1v1ty in the other, thus creating
a demand for the allocated labor force. At the same tlme, given the consumer
preferences of the typical vorker, the output generated in the.two sectors.
must be such as to prevent aither a»"shortage" of food, or of industrial goods
as indicated by a marked change in the inter—sectoral terms\of trade. Thus

‘
allocation decisions, taking into account both capital accunulation and
technolo?ical change in each sector must proceed in a balanced fashion so as

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

process, Uith the eeonomy's saving and entrepteneurlal energles expended so
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f )
/” to ensure the synchronized forward movement of both sectors the Prospects

;f{or success, i.e. a rate.of labor réallo;ation in excess of”pdpulation growth,i
are heightéhgd. |
A While it is, of course, true that capital gccu%ﬁlation (as well a§
technological change) may play a.role in enhancing agricuitural‘productivity' .
in :ﬁe d;aiiétic econdmy, we accept the evidence of such successful agricultural
rcvolqtions as that in Japan, Taiwvan, Creecce to the effect that physical
capital plays'a felatively less importént role in agricultuye vhile the 1abor~
‘infgnéivé adoptiﬁnlof new téghniques, the application of fertiliger, etc,
.is considerably ﬁore important. Thus'the'neﬁ_flbw of capital resoﬁrces
(as vell as labor resources) in the coﬁrse of dualistie groﬁth is out of
éﬁriculture'and into industry. - .

Acceptance of this notion of a balanced inter-sedtqral allocation

- Process in the dualistic economy leads us directly to the idea that the

owneréhip of industrial capital poods may be vieved as a possible reward
for the eeneration of anp agricultural surplus, Moredver, once the apricultural
;propertied,é}asséq,.i.e! the landlords and nobilify, beein to view the

acquisition of industriaj assets as more desirable than the making of var and

further increases of agricultural productivity.  No longer does the landlord
view apriculture as an important but necessary evil to be Put up with, but ag
. . . . l g

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

in the ovmership of the prowving industrial sector,

ca—y

BN e e e
. .




 Thase claims afalnse the 1ndustr1a1 sector are‘established in the

H
© .yse of facilitating the nect flov of surplus (ox gavings) from agriculture
o the rest of tne ecouony., Surplus food 15 sold by the 1andlord in the - inter~

-~cLo’a1 commodity nerket and the proceeds jnvested in the jndustrial sector.
. . 1
this is accomplished most easily in the case of the duallstlc 1andlordL—
vho has one foot in each sector and directly owns and manages the newly created

.d45e1‘41 ploduceloﬂ structure. Alternatlvely,the claims apainst the jndustrial

gector c&n te acqu1red by the owner of the arrlcultural surplus through

-a system of financial intermediatidﬁ, .p. the purchase of savings certificates,

yends and stocks implying the more customary sepqration betuveen ovnership

and” control. But {nstitutions of this type'are difficult to establish in the

:ypicnl undcrdcveloped_economy, and once established, the extent to‘which

LA et

such novel jnstruments of credit will really be accepted by a skeptical

pudblic is probleﬁaticai.- The most tyusted flnanc1a1 1nterred1arv is obviously
cae-self or qne‘s close relatives and that js vhy the duallstxc landlord (as o
cﬁccuntefed in Japen) o his countermart may be of such 1moortence for both

':dc.ttaﬂsitioq from aﬂiarianisﬁ to dqalism as well as for the continded growth_'. ' :
of the duallf*lc ecenemy. The dualistic 1andlord as 1ar1cu1tural entrepreneur ’ '
has an ;ncreesing inferest in 1nﬁovating in thee sector as the potentlalltles
ofvindustrialieation bocome apparent to him; éin@larly as indgstfial entrep;eneur

ha is caxicus ©O inncva:e ox to dapt the industrial jnnovation of othexrs to

-t

the fullest extent possible. Technological change in both-sectors is thus
bound to yield'increasiﬁg surnluses for the ovning class and a moxe rapld

cccumulaticn of the aegired industrial capital stock. 1In juxtaposition to

_______,____;_*ﬂ___ﬂ___________;
/1 For.a fuller. analysis see Tei-Ranis, on.cit, Chapter 5.
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! ¢he technology adjustment mechanism of the aprarian economy, vhich had a

/
| pepative effect on 6
)

, the dualistic economy is characterized by a technolopy

f adjustment mechanism which has a positive effect on 6. No longer are human

resources and entrepreneurial attention pulled ewayifrom apriculture and

squandered on luxuries and frills but productivity change in apriculture is

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

system. Ve may call thlS a positive technolopy adjustwent mechanism,

One other faCet of the emerping dualistic economy deserves further
consideratlon -= namely the determlnatlon of.the nature ‘and rate of'techno-
logical change in the industrial sector. As long as the economy is basically
agrarian it is relatively 1nsu19ted not only from change domestically‘but
also from the rest of the world, Once the transition to dualiism is under way,
hovever, the economy becomes more fully exposed to the rest of the world
not only throuph the exchanye of prlmary products for imported consumer and
capital poods but also through the accompanylnr transfer of technolopy. As
we have already p01nted out, the incentive for adopting new and more efflclent
productlon functions on. the part of the emerping class of industrial entre- .
preneurs clearly ex1sts“ but given the prior preoccupation of the propertxed
classes and their limited experience Ulth industrlal productlon they are 1ike1y
to turn‘for help, at least initially, to the out31de.

As Veblen pointed out long ago/-l considerable advantawes attachbto the
"late-comer nation" attemptinp to lndustrlalize. Such an EConomy is in a
p051tion to survey the technological shelf already perfected by others and
plck and choose that which seems most suitable -- without itself incurring

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

with the highest pay~off or yield are iikely, at least initially, to emanate

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

hY
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w—tondate techniques kaown, nox the mere transplantatlon of processes from
one country to another. As the 19th century Japanese experience well illus-—

:rateslé'tcchnological ryensfers from the meore advanced to the 1ate—comer

country are most effective when handled selectively,»i.e. in some cases,

the adoption of methods aiready rendered obsolete abroad by the substantially

Jifferrzt'factor andowmont:, . together with the transfer of the latest ("most
modern”) methods, in others. The heavy borrowing of industrial technology
from abr—ud jn the early cccades of the dualistic economy does not, moreover,

preclude a consigerzble dosage of dowestlc innovational activity. Such ac—

tivity will, howevex, be directed-mcre toward the adaptation of imported technlques

o different local conditions (e.p. the greater relative availability of cheap

1zbor) rather than the crcation, from scratch, of new methods of produttion.

The rolc of teclinclo glcal change both in terms of its intensxty or strength

:nd jn terms of its slentedness O bias can thus be of wvery con31derab1e
1rport¢ncc 2n the early indtvtrxalxzatlon process. T. watanabe concludes
thes-"tha mést imboftent'ceuses for Japan's rapid industrialization ean be
feund in the nature zad g owth of technologlcal change" /Z' Innovations,,for
exatple, versa respoﬁsible for as much as 80/ of the absorption of 1ndustria1

1abor durino £'a ea=iv zovied in the case "of Japan.”~

[;_Sec, e.p. G- quiq‘ "Factor Proportions in Japanese Economic Development”
_Amaricen Fronsmic Review, September, 1957 for a fuller statement on the
“subject of this. peragraphe '

12 "Eccnonlc Aspcets of Dualism in the Industrial Development of Japan,"
" Econsm®c Deyelopmant end_Cultural Chanpe, April, 1965.

/3 Fei -Ranis, op.cit, P. 173-131.

.o zbroad, this doss natinecessarily 1m01y the adoptlon of the latest most,

vy
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/ It is moreover, also a fact of life, as Veblen again points out, that

the early advantape of the late-comer is uleimately dissipated. As the
:echnologicel shelf of the more Advanced-aountries is.cleared of relevant
teohoiques the annual*rete of technoloolcal advance of the industrial sector
of the dualistlc economy is likely to slow down over tiwe.' As the dualistie
economy becomes more and more industrialized hovever, in the'course of a
successful labor reallocation process its domestic skill and ingenuity levels
will be rising' increasingly as the 1mportance of borrowed industrial tech—
nology decllnes the econony w111 thus be in a.position to produce its own
technologlcal advances dowestlcally. In fact, it may be said that it is the .
capacity to penerate a sustained flov of indipenous technological change‘in

a routinized fashion vhich marks off the mature from the underdeveloped

'society.

The above hopefully has served to illuminate many of the major facets of
growth in the dualistlc econony in a peneral vay. In most startling contrast
to the agrarian society is the emergence of a dynamic indostriel sector.

Let ds, Eherefore, now poncentrate on a fuller exp031tion of the worklnos of

the industrial sector 1n the dualistlc economy.

R

e p o

- .
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Iﬁ Development of the Industrial SectoXx of the Dualistic Economy

Production Conditions

Since the very ‘essence of dualism 1mpllcs that the complete interaction

petween. the two production sectors lies close to the heart of the development -

processithe analysis Gf the industrial sectox, as such ~can at best prov1de
only a partial and incomplete viev. But we shall also try to 1nd1cate how
this éattial view fits into our more general equlllbrlum framework of thlnking.

To the extent that real capltal and technological change tooether with
the labor force, constltute the basic causatlon factors determlning jndustrial
outputk’the production function for the 1ndustr1al sector may be postulated in
the general form as

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

-where K(L) stands for capital (1labor) -and where et gtand for time oY the state

of the arts. The exp11c1t postulatlon of the tlme vaiiable (t) is to enable

us to formally analyze the phenomenon of technologxcal change, i.e. changes

in the productlon function through time. To 51mp11fy ouy ana1y51s we shall
assuue.that (3.1) catisfies the condltlon of constant returns to scale (CRIS)
Since we will be coucerned with a system of observable economlc magnitudes
related to the general function (3. l), it will facilitate our exposition to
firet introduce a system of "growth equatlons" related to these observable

magnitudes. The escential economlc magnitudes are obviously the "prlmary

variables of (3.1), 1ndustr1al output (X), capital (K), labor (L), the various

ratlos dexivable fran these prlmary varlables such as X* (= X/1, 1 jndustrial out-’
put per head), kQX/K, output—capltal ratlo), % (=K/L, capital per head),
' factor rewards w(real wage) and i (rate of return on capital), as well as various

‘possible indices measuring the qusntitative and qualitative aspects of

technologicdl change through tim - Using the notation-";f.‘;y to denote the rate
- .( )

A
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.of change of the time variable y _(i.g.?}/:__gy{'{_;_/y), the system of growth equaAtions ' y

: |
which will be useful axg ™. v

. . : |
b) ny'* =J “"%” /i (rate of growth °f, output per head) .

<€) 1 . J +¢L' /K (rate q_f growth of average productivity of capital)
= o + ‘grow ' iti : e '
d) nw €11 0 ®/L BL J  (rate of growth of competitive real wage)_
. = o t ; iti i
e) n“ '?_FK N L/K BI{ +J (rate of growth of competitive profit rate)

vhere the various notations used in the above equations are

-3.3a) static produschion concents

i) ¢ = L%—i—/;( : (labor elasticity of output)
ii) ¢ g =X '—:-l]/;/x (capital elasticity of output)
A9 : ) :
(14) € moup X, B ity of w wi o 102
iii) 1L x / . (elasticity of w with r_esp‘ect to L)

b) dyramic production concepts

i) J= *3*1::/.}{ >o : (innovational intensity)
ivi) B, = 3 X / L S J r(deg'ree 'of labor using bias of innovation)
L ot oL oL : ) ‘

Vhile- the. fomiliar production concepts need .no furthez: explénation, innovational
intensity J is the "rate of change o_f.- output- due to the lapse of time -(oxr technologi-
cal change} only" and the labor-usip'g bias index BL i-s the "deviation from
nevirality of innovation as meacured in teims .of the rate of .change of" the\_marginal
'productivity of labor." In particular, it may be noted that the innovation is )
labor-u_sz'.:*.& (lator-saving, or néutral)_ in the .Hicksian Sense when ,BL>0 (BL< o-or

- A

BL = O).
ah . e ' » . N : l
ror a full derivatien and explanation of these growth equations see Fei and Ranis,
02, cit, Chanter 3. We shall only be concerned here with a brief explanation of
these equations. ‘ ‘
/2

,“GLE. is the partial elasticity of MPP (marginal productivity of labor) with respect
to lasor. Recause of the "law of diminishing returns to labor", € ' is positive as
defined. (It neasvres, for example, how fast the marginal productivity will increase,
1f labor is withdrawn or if capital is added. '




The economic-interpretacion-of the growth equations in (ﬁﬂZ) in terus of the - ?
concepts in (3.3) are straightforward enough. For exanple, (3.2a) traces the rate %
of change of industrial output to a capital contribution GVKnK), a labor contribu- ;
tion (¢ ) and innovational 1nten51ty (3J). Equation (3.2b) traces the change of .
output per head (or the average product1v1ty of labor) to 1nnovat10na1 intensity (@)) o

as well as to the rate of capital deepening O]K/L’ adjusted by the capltal elasticity

of output ¢K)- Equatlon (3 2¢) is symmetr1cal to (3.2b). Flnally, equation (3. 24)

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

intenaity of inmovation (J), the degree of labor-using bias (BL) as;well as to the

. rate of capltal deepening (“K/ }adJusted by the labor elasticity of MPPL ( ELLi'

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

development process in the dualistic economy two remarks of a mainly methodologlcal ' .

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

its rate of change. 4 useful general relatlon to remembcr in this connection is

(3.2) indicate the 1nstantaneons rates of change of the various economlc magnltudes ‘ "i
involved. As such they must be used with care in the analysis of the growth pro- ;p
cess. . pec1f1ca11y, it is useful to make the elementary dlstlnctlon between the L
"aeasonal" “eyclical" and "secular" characteristics of an economic time series
and to keep in mlnd that for the ana1y51s of the process of economic development.
the primary emphacls must be on the secular aspects of economic change. Thqa,'

obserV1ng the changes that take place in the industrial sector, the "correct"

view point (at 1east for purposes of the present paper if not for development -

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

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

observing development-assoc1ated changes, it is essential to observe the recorded
accumulated values (say over a decade) of such jnstantaneous rates of change--as
given, for ehample, by the varlous growth equatlons in (3.2). Thus in what follows,

we will be concerned Wlth ‘the magnitudes of a given varlable, when we are glven
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;! 3.4) S<t)_? 5(0) """ : ’ o 7 !

vhen 5(0) is the initial value of'S(tfgﬁ ‘We shall have occasion to make use of

(3.4) in conjunction with the instantaneous rates of change in'(3.2). ~Secondly,
' it is appropriate to remind the reader that the growth equations in (32) are

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

pPrecise nature of the production function in (3.1). 1In other words, certain

observable results which can be derived for a special Production function may or

may hot hold for the general case (3.1). For this Teason, it should be clear that

‘oﬁher conceptual aSpécts‘ofrour analysis not especially related to the specific : 5}
type of production function postulated, 71t is, indeed, for this'reason that we ,;3

have adopted this round-about approach by firgt Presenting the growth equations L:

based on the general production function,

Tephnological Change

In follow-up of tﬁe above set of obiter dicta, we shall éssume that the pro-

dF(t) o . T -
a ) ' |

' . - | /2
i.e. that of the Cobb-Douglas with a (neutral) innovation fagtor F(t):‘“.

———

¢ .
Alﬂote that when t=o, S5(t) =_§(o), (3.4) can be easily verified by deriving,7s.
(gThe selection of the Cobb-Douglas function is,'instinctively, the first choice of -
€conomists when attempting to simplify the analysis of the .growth Process (e.g.
Jorgensen, "Development of the Dual Economy", Economic Journal,.Spring, 19%1). .
While Jorgensen assumes that the innovation level factor F(t) takes on the special
€xponential form e* t, with @ given and constant, we believe this to be unrealistie
for reasons given in the text, ' - '
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For (3.5), the jnnovation intensity J is
3.6) I=Ag
In the case of 2 contemﬁorary dualistic uqderdéVeloped country, arriving on

the scene as a late-comer anxious to borrow technology from abroad it is reasonable

to postulate that J jnitially takes on a shape as indicated in diagram 3, i.e.

monotonically decreasing to a stationary jevel "b'" as the considerable advantage

of the initial late comer status are gradually exhausted, i.e. 25 innovations be-
_ come increasingly "ﬂomestically" generated rather than importedﬁlﬁ in particulaz,

we can make the assumption

3.7y a) J=b+ ae Ut pZoO

, aZo, uZo vith
4 Luty '
b),q P u/ (1 + (b/a)e )
while J is plotted'(in-diagram 8) above-the horizontalﬂaxis,}(J.is represented by
the monotonically increasing curve below the horizontal axis. Thus-the .underlylng.- . .

assumption is the ndeceleration' of innovational intensity. Applying (3.4), we

;’;an,now-calculate~the“innovation level factor as
' : -ut .
ebt-(a/u)e 3 + alu

| ——

3,8) F,= ?(o)_e’SJ?t - F(0)
This is plotted in fhe same diagram and is represented by the cbncave curve which
monotonically_inéreases'Without bound. Finallf, using (3.8), the production
function of (3.5) takes on the. following concrete form (through & redefinition

of the unit of measurement of oufput)i_ | .

: ~ut ‘B _1-B
3.9) X = ebt-(a/u)e KL

Genexal Strategy of Analysis. o

It must be our purpoée to explain the process of the-expansion of industrial _

/1.

~After reaching such a stationary level "b" it is perfectly possible--if not likely--
for J to increase again after a time once the indigenous jnnovation capacities of
the mature economy assert themselves in a routinized fashion. : —_—

. .
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ouiput.X in relation to the expansion of the industrial labox force, the industrial
capital'sfock, as well as innovational activity. 1In the above, we have made the
basic 51mp11fy1ng assumption that, technological Change in thé iﬁdustrial-sedtor
is neutral and given exogenously. This 1eaves us with the major analyt1ca1 task
of how to determine a realistic causal order in the relationship among 1naustria1
output X, capital K, and labor force L.

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

(in terms of industrial goods) is determlned exogenously, €.8« by conditions in

_the agricultural sector3;~i.e.

3.10) w = w(t)

To understand the economic impact of w(t) on the growth process, we must know the
reasogable time pattern of the exogenously given w(t) in the duallstlc economy.

For the case of historical Japan which most économlsts would agree represents one
of the few well- -documented cases of successful emergence from underdevelopment and
dualisﬁ to ecopomic maturity, the behav1or of the real wage is given in diagram_9?2

-

For thi; ;eriod;.from the secular point of v1ew, we can d15t1n°u1sh two phases
.of wage behavlor as marked off roughly By a turning point around 1915. In the
first phase (before 1915), we find a very moderate but per51stent trend for an
increase in the real wage. Although we can.observe oscillations afound that trend,
such'variagions can be neglected as being of the feyclical variety" not really ..~

. _

pertinent to the secular view of the growth process.

However, what contrasts sharply with thls first phase is the wage behavior in

llThe most celebrated-example ju this tradition is Arthur Lewis (op. cit.). This
position was-later elaborated by Fel and Ranis, op. cit.

Y,

~Reproduced from Fei and Ranis, page 263.
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the second'phése (the period after 1915) which shows an unﬁistakable trend of
.rapid and sustained increases in the real wage. ‘No matter what reasonable |
indices'are adopted, the marked difference in the secular wage behaéior between
these two period cannot fail to convince-us-that deveiopment of J;pan ﬁas .
charactefized by the existence of two radicai}y different stagés of g:owth in
the sense that the economic system réally operated in two different “regimes"

pharacteiized by different rules of_behévior.

While such inductive evidence alone does mot have the power to convince us |

" that all successful contemforir underdeveloped countries must necessaril
1£emporary _ y

follow the same two ¢QnsecutiVe regimes of growth, proceeding from dualism

to maturity, we have reason to believe that the historical experience of Japan.

is relevant to the'labof surplus tybe of contemporary underdéveIOped countryrl
It is sufficient to state here that an adéquate exp;anation (or justification)
of thé two'regimeé,thesis must basically be related to whaﬁ is happening |

.simulpaneously.in the agricultural and ihdustrial sectors\(more pfecisely the

jnteraction between the two sectors) of the dualistic economy. We shall retﬁqn

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

=~

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

is used to approgimate the regime of_Jépanese growth for the period before 1915

contrasting sharply with the second phase in which the real wage increased
markedly (sece diagram S)., We may also make the simplifying assumption that

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

A

~This thesis is fully elaborated in our book;(gg. cit.)'esp..chapterx7q The
tredsicion from dualism to maturity is not, however, essential fo the main

6bjECtiveSof'the-present paper. - ‘ . . “-

kY
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3.11) a) My, = 0o _f-.(consténp ;ndustrial wage in phase one)
b) . nw > o and ﬂw =z é > ° (incrgasing industrial wage in phase two)
while.somé modest wage increases were, in fact, taking place in Japan duriﬂgr
phase ﬁné, they aré minimal when viewed in historical perSpecfive. Neverfheless,
ve know th#t "natura non facit saltum. " The rate of grow;h of w may thus be de-
picted not ‘as-a steg—functiqn but fising very gradually towards a stable Igvel
as depicted in diagram 8;. . ‘ | - S
-The analjtical significance of the exoéenouély postulatea industriél ﬁége
rate (3.10) is two—fold in terms of its impact on both capital accumulation and
labor absorption. At any p01nt in time, given cap1ta1 (R) and labor (L) as well
as thg exogenously“given-innovation level, we can détermine»industrial‘outpué X
With the real wage exogenously given, we can_then determine the distr 'ibutionof_ .
“wage_income (wL) and property income (7K)." In this £fashion we have determined
one of the main sources of the economy's saviné'dr»in;eétment fund once we
idéntify faving with property income. Moreover, the adéitiog to the capital
stock in the next period is détermined ana.thus we have quickly pinpointed the
savingfbghavioristic significance of w(t)., Furthermore, Wwith a giveﬁ capital
stock, we can determine-the amount of labor which will be hired under competitive
assumptions when the real wage is given._ Thﬁs we aré.able to determine the
industrial‘labor force in the next period and stabilize the labor absorption %
' Signif;cancé of w(t).' In this‘fashién, the dynamic gfowEh.path of fhe system
is completely'determined. | |
In éumméry; given exoéenous innovation and ﬁage behavior;IWe can determiﬁe
~all the signifiﬁant grovwth processes of the inddstrial sector. In what follows,
we shall investigate the qualltatlve aspects of this system——under the assumpt1on

that innovation behavior takes on the special form (3 73), pertinent to the

- underdeveloped "1ate comer", and that the wage behaves in the special ways
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(3 11ab) pertinent to the labor surplus type of dUallSLlC economy. From this-
we shall try to deduce concluslons for certaln observable economic magnitudes,-
with some effort to ascertaln the extent to which the valldlty of such con-
clusions is due to the sPeclal assumptlons of (3 9) and not valld for ‘the
general production function of (3 ).

With this purpose in mind, let us first dlspose of a minor technical

matter. For the CoBb-Douglas function in (3;5) we have (from 3.3)

3.12) a) @ = 1:H; Dy =B
b) GLL::(/)K B = -
c) BL =0 ’ - ‘ - L

Thus both the static and dynamlc productlon concepts of (3.3) take on simpler
forms. TFor example, (3.12a) states the constancy of the distributive shares,
(3.12b) fhe constancy of the'labor‘elasticity of the MPPL and (3.12c) the
neutrality of innovétions in the Hicksian sense. All these follow from the
Cobb- Douglas nature of the productlon functlon.; it remains for us to show the

.significance for growth of these Qpecxal properties.

-Analysis of Capital Intensity and Labor Productivity

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

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

-

(3.2b) and (3-2d) ve have
313) .. =3+ LEOG BT - R
e ey | o | N

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

substitute (3.12) into (3.13) and obtain

3.14) . nxk = nw
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. 3. ]_7) T]K* = T
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j.e. the rate of increase of output per head is always the same as the rate
of increase of the real wage. Applying (3.4) we can also.obtain the

following relationship between X¥ and v over any longer historical period

~

of timél ) o
3.15) _X* (£). = X* (o) or X% (£)/x% (0) = w(t)/w(o)

w (t) w (o) ’ ' ' . ‘
which states tﬁat X% (t) and w(t) always incregse proportionallyﬁl— This
result permits ue to predict that in case.thé indﬁstrial wage is constant
(3.11a) output per heéd in the industrial sector is also constant; and in case

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

‘gbout. the same rate.
Turning now to an analysis of the behavior of capital per head K¥ in

the industrial sector we'ﬁave(from 3.2d): - _
) . o . | , ‘
1 (nw BL 7 ( Il? °) o o o U
LL - : :

which is, once again, a general equation. However, in case innovations are
neutral in the Hicksian sense (BL = 0) we obtain

3.18/1,_, = —=— N _~-J) .
SoeRE L T T { 5 A o)

Thus we see that whether capital shallowing (ﬂK* < o) or capital deepening
(HK% > 0) takes place in the-industrial sector in the ;ourSe‘of the development

Process depends ou the ccmparatiye"strehgth of two exogénous forces, naﬁély

4

the wage force (nw) and the innovation force (J). Aﬁ increase in the wage

7
/ e

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

entrepreﬁeurs substitute capital.for labor) and high innovational intensity

’
Vi

;

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

emplo&ed on a fixed amount of capitai after innovation.) This simple analysis

4s, in fact, completely due to the assumption of Hicksian neutrality—"and is

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

CoBb—Douglas'functioﬁ is used, we obtain the simple result

- - 1
3. 19} Mg = "B ", -~ 9}

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

capital shallowing must, of necessity occur, i.e. nK* = 55 Moreover, if J

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

of capital shallowing also gradually declines. On tﬁe other hand, if the ;eal
wage is increaéinglwe méy reasonaﬁly assume, for the case‘of the poor labor
'Supplus econom&, that 7, starts froﬁ-a small valﬁe and gradually increases to

a stationary larger value as jndicated by the nw curVe_in diagram 8, Considered
together with the J-curve in the same diagram this leads us to e.pect first
capitél shallowing,_followad later (in diagrém 8 after point T) by capital
deépqn}ng 1q ﬁhe'industrial sector of the ﬂuéliétic economy~~"

Applying relation (3. 4) to (3.19), we have
' ‘ ' 1

3.20) ) K+ = K#(0) [o j’(nW - B or
b) f(K*)“? = w(t) [w(o) A PR ' -
U kE(0);, - E(E)/F(0) -

Zilanei and Ranis, op. cit., we have analyzed the same phenomen  in greater

“detail taking into consideration the possibility of innovational bias but

neglecting the possibility of any variation in the wage rate.in the labor .
surplus economy.

{zThis finding is supported by our preliminary statistical work on Japan (see
Chapter 4 of Fei and Ranis, op. cit. although, as we have mentioned above,
this analysis was based on the strict ‘constancy of the jndustrial real wage
gssumption and " the rzdmission of the possibility of innovational bias.).
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vhich shows the relationship between the "wage multiple” ‘w(t)/w(o) the
. X . 7
"innovation multiple” F(t)/F(o) and the "capital intensity-multiple”
:K*/K*(o) over any given interval of time.

In summary, we see that of the two critical: ratlos K* (capital per head)

and X* (output per head), the latter depends on the behavior of the "wage force'

vhile the former depends on the behavior of the "wage force" as well as the

"inhovatioﬁ force." Combining (3-20b) and (3.15) we have

' Analysis of Saving and Capital AccumulatiOn

Let us turn now to an ana1y51s of the long-run behavior of the rate of '

growth of capital n « In the closed duallstlc economy there are two main com-

ponents of saV1ng, i.e., (i) the E_pflt component (”“1) Wthh emerges out of

industrial proflts and thc (11) agrlcultural Surplus component (¢72) whlch

emerges out of the channellzatlon of agrlcultural SaV1ngs for the flnanC1ng of
tapltal accumulatlnn in terms of 1ndustrlal goods Notice that in the dualistic
“economy wh1ch ‘wé enV151on, capital goods consist entirel& of the output of the
industrial sector, and thus both (i) and (ii) constitute the epportioning of a’
part of X as investment goods; In the tase of the reinvestuent of industrial
profits (i), we havej?'l —}?X (by 3. 12a) and such 1ndustr1a1 profits correSpond

directly to a portion of the output of the 1ndustr1a1 sector. Ulth respect to

-

v

275, which originates in the agr1cultura1 sector in the form of surplus
agricultural goods it is used by the owner of that surplus (e.g. the 1andlords)
to exchange for industrial goods with workers in the industrial sector. 1In

this way, surplus agricultural goods are used as a "wages fund" which finances
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the agriculturaI.Sectoré terms of trade. This will, on the one hand.'make
food cheaper to the industrial sector ang hence lower the value of v(t); on the

other hand, whep the owmers of the agricultura] surplus seek to exchange»their'

Afood for industrialvcapital goods in the intérsectoral tommodity mapket'they will

be able to obtain only a smaller amount of industrial g9o0ds on a per unit of

.industrial worker basis, Thus both w ang g fall. - Conversely, a pag 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?e the same, {,a. -
3.24) ) Ug = nw and

B) g/g(o) = w/v (o) , (by 3.4) -

‘When (3.24b), (3.5) and (3, 20b) are substituted in (3, 23), ve have, after

where

. T » 1.- .
3:25) a) nK = m[F/F(o)]Iél? [w/w(o)fZ?ﬁl
b) m= FX%(0) + g(0)/k*(0)>0

Equ;tién (3.253) traces the determiﬁation of the rate of growth of capital to

the two ekogenous forces, wage behaviqr.and innovation behavior, - Vhile a high

Trate of gféwth of‘capital, a high rate of Waée.incre;se will depress the rafe of
8rowth of ;apital.v fhebe reéults mére or less confirm vhatwe would expect
intuitivély to be tﬁé case, i,e, Premature ﬁagé.incfeases csn choke off the
industria] growth Process, | |

Nevertheless, ip the dualistic'economy; th; reiationship between.the real

wage rate and the rate of growth of capital in the industrial Sector is g

complicateq N8 For even atthe level of abstraction envisioned in thig section,

L&3

T
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investﬁentfpotential wit h1n the 1ndustr1a1 oecLor by depressing the ihéhsttiéi'"
profit eomponent QVi) ‘of the savxng fund. On the other, the jncrease in the
-~ surplus coefficient (g) associated with an jncrease in the wage rate W111
favorably affect the agritultural Sector s ability to prOV1de developmental

finente by'raiélng the surplus component (7&) of the savlng fund. Moreover,

all these “girect" effects of wage increases are intermingled with the "‘ndlrect"

effect (on ﬂ ) due to the 1mpact that any wage jncrease will have on the employ- .
ment of labor (under conpet1t1ve rules) and the associated expan51on of
jndustrial output. Eqﬁatlon (3. 25a) summarlzes all these direct and indirect
effeets of the variation of the exogenous forcee on an »
Notice that ﬁhen the wage rate 1is constant, the innovation effect inevitably
‘leade to a gradual 1ncrease of ﬂ through time. Thus in case the condition of
an "unlimlted supply of 1labor" prevails prec1se1y (i.e. N7 o) the (unlikely)7
" failure of ﬂK to increase through time can only mean that the process of importing ,
technology by this particulat "late-comer“ nation ‘has been less than satlsfactory.
n the other hend, when the real wage increases throogh time, nK may or may not
increa;e through time. .
In order to analyze the direction of chenge of ﬂK? the rate of capital

acceleratioh can be calculated from (3.25a) as

= ..‘.l_. - - .
3. 26) n“x ,B@ n )

-

‘The two terms on the right-hand 31de of (3.26) can be analyzed separately. The

second term (ﬂ ) is posltlve (at worst zero) and thus causes nn to increase.
. K ’ :
The first term always behaves like “xﬁ’ for, using (3.19), we can rewrite (3. 26)

as

3.2 =7 -
7 a) n“x N, = Mg OF

b) f\w%nnx + Mgs

Based on (3.27), we can analyze the term HK% as before in connection with



{
;
{

)
1

- path of capital (K) by direct integration: ' ' ' o

A -
v (.,.19) .

f down its rate of increase or even decline

- . n #1 +- 2 f

3,283) nW= nnKK* = ( 1L ) ;
b)‘_z_ e AL _+ w2 [/ 3 1(0) + 12(0) S
 w(o) L Lgo) . . i
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For exarple, in times of industrial sector capital capital shallowing

JJ
)(r\v

o)'we.immediaﬂely_conclude that “K will increase through time. However, S
!
1
vhen capital shallowing glves way to capital deepenlnp, we expect’ ng to slow j

The rather neat result of (3.27b) can , /

be viewed in another way when revritten as , ' o 7 ‘ - j

which shows that the results obtained in (3.27) are mainly due to the fact that

the fractional increase in the real wage rate is fqual in'magnitude to the fréctional

increase of the per capita savings fund. Finally, from (3.25a) we see that when

a reasonable function is postulated for w(t), it is possible to find the growth

: f /B, . . (1-B)/B , .
3.29) K=_K(o)em (F/F(0)™" "/ (alu(o)) dat , - -

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

ment opportunities, the reader should recall that the rate of labor transfer when : ;

- compared ‘with the rate of population growth determines whether or not the center

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

of gravity of the economy can be gradually shifted from the agricultural sector

to the industrial .'sector.[l The basic labor absorption equation can be deduced

~

J-n : . . .
3. 30a) = e F v - _ or (for J=mnp) | _ _ .
. g .

b)nh’= Ny + QF/w)B ‘ R : | o N

Since the rate of growtﬁ of capital (n,), the first,term on the right hand
K.

71 This CMEC (critical mininum effort eriteria) is elaberatediin Fei and Ranis,
(op.cit.,) Chapter 6. Lo ’ .
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side of (3;30) has been shown fp depend--on the two exogenous for;es in (3.255),
the rate of 1ab§r ébsorption (HL) is also seen to depend.bn tﬁe same two forces.
The analysis of. the diréctibn of change of nLlis ;hué gl;eady impiiéd'in our
analysis of "x and nK*” For example, since‘We:expect té see ca?ital shallowing
giiét, later giving way to capital deepening, (see above) and since in time of

capital shallowing, “x can be expected to increase through time ye

immediate}y conclude'that we may expgct nL tp be smaller than HK and increasing

with nK*' .Ffom (3.30), welhéyé .

_3'31) é) 31.= T]K(F/Wf:? and -

: _ ) o
Y e - RO (S

which is a general ielationship among the various "mulfiples §f inc;ease" of

L; K, F and w. Thus while higher innovation intenéities (F/F(o))cause the

jndustrial labor force to grow at a higher rate than ;apital, a large increase

in fhe wage rate has the opposite effect.

Finall&, turning to the rate of growfh ofiodtput, since according to (3;14)

Fhe prqd?cpivitz of labor and the'wage fate.aré growiné at the same fate, we
have | N |

3.32) a) M, =Ap kN, or from (3.31b)

X
. ) \ 7 Y=/ ,
R R © E"'F”EE‘BTW STON 4 - R

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

“multiples of increase" of X K F and w. Moreover,vrecalling our discussion of
. T LS
the direction of change of nI: it is,easy to trace the direction of change of

3y with the help of (3. 32).



Intexsectoral Tnteraction in the Dualistic Econocmy

In the above we have analyzed fﬁe process éf develoémént of the
induétrial sector of the dualistic economy-—aééuming.that the in&ustiial
wage rate (&(t)) and the innovétional_intensity in industry (J(t))rarg given
éx&genoﬁsly. Zt.is the pﬁrpose of this-section_té develop theAanaiytical
framework further to encompaés the process of devg;opment for the dualistic

econcmy as a whole. The focal point of such analysis must naturally rest on the

- interaction betueen the agricultural sector and the industrial sector.

A rigorously forrmulated growth model is, by necessity, a dynamic

general equilibriunm modeal explaining the way in which the tﬁng pafh of
an interrelated‘sys;em of economic magnitudes is-de;ermineéi In the case of
the dualistic econowy, .in particular,>such a dynémic systeﬁ must, in addition,
be capéble of ezpha;izing'the as;mmetfiéal nature of the rel;tionship between
the production processes in the two séétoré. It is the purpose ofthis_section'
to construct a.formaily deterministic growth'modeﬁg*éncompassing all the .
gsseqt}al growth-related phencrena at the aégregate ievel.

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

of innovctiona? activities) in two production sectors separately but also,

end crucial to the entire grovth process, such intersectoral relations as

5] . .

—lUsing this criterion of "dynamic determinism", the previous work of Jor~ -
genson (op. cit.) and Fei-Ranis (op. cit.) may be contrasted. Both are con-
cerned with generally the same phencmenon, yet while Jorgengon is "formally"
more satisfactory thaon Fzi-Ranis, this methodological formalism of Jorgens®On is
purchased at the pyice of overly simplifying the problem by not including what
we believe to bz scre of the. rozt essential growth-related phenomena. The real
world is, of course, too complicated for any model. It is our purpose in the
above to attempt a compromise betwaen "methodological formalism" and "all in-
clusiveness. " . : _ .

hY
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" the transfer of labor from the-agricultural to the industrial sectox, the

jntersectoral channellzatlon of savings, and the pqssibilities of thc intra-

sectoral and 1ntersectofa1 stlmulatlon of technological change. Central to this

process are not only the forces of pLoductlon (i. e. the production functxons
of the two sectors) and consumptlon (i.e. the consumex preference function),
but also the 1mpact of such "exogenous ' forces as population growth and the
substantial possibility of importing technology'because of the dualistic
system's "late—ccmer" status. Finally, we should recall that all these

real productlon, aIIOCatlon, consumption and distribution decisions must be

made within the context of a set of organizational devices to handle and coor~

dinate the various d1sparate econcmic act1v1t1es. For egample, with respect
to the particular institutional miliew’ of capltallsm or the "mixed ecenomy".
this involves the use of wages and prices as 1nstruments of st1mu1at10n and

harmonization. Yhen the workings of tHls entire system are to be understood,

satisfylng all the magor conditions imposed by the real world, the dynamic

. general equ111b11um moael which emerges is, by necessity, a ccmplicated and

cumbersome one.

In order to jintroduce the model in its entirety, let us first present the

following system of growth equations; our jmmediate task is to explaln the

: economic significance of. these equatlons jndividually and then to prpceed to

show that, collectively, they determine the entlxe growth process in an
orderly fashion. (To facxlltate our exposition a brief description of

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

~ after each equation.)

P

e oae s wrmieme
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Y: agricultural output; A: agricultural lzbor
force, 8: dinnovation intensity in agricultural

3.32a) Y = é[gi¥$ (production function in the agricultural sector.

’ sector.) _
B)‘ P=A+1 (labor allocation equation. P:total population
- L:labor force in the industrial sector).
c) S =Y-AWw (definition of total agricultural surplus (TAS).
’ . S :TAS;w:iinstitutional real wage in terms of
agricultural goods).
d) ' v=T/L (definition of average agricultural sﬁrplus (AAS)
V:AAS). ‘ _
‘e) = = gl/s  (definition of terms of trade. fiterms of trade
: - (units of industrial goods exchanged per unit of
agricultural goods)).
£) w=4(V) (determination of industrial real wage. w:'real wage
- : in terms of industrial goods)
g) 8=V (determination of sﬁrplus coefficient. g:surplus
coefficient;); Proportionality factor between g and w).
h) ¢ = £() (ihtensity of_aériculturél innovation function).__
8o
i) )|}P =r ‘(Population growth functi}on' ‘r: populatiocn growth rate),
PR ' |
3 x= ) K1) . -

k) 3=l = trae™%enn (3,613, 70) /",

- >N : ,

1 “- x ---------- LY l" . )
) e (3- 22) \> See earlier discussion as indicated
m) J?;—Lg--~¥ --------- ‘f> ,I in ngt ~.
n) /7K=§41+,7/_g) {K~=mum (3. 23) ;
: Foat P . A N

\ -

Equation (3.32a) is the Production function for the agricultural
'sector as deduced from a Cobb-Douglas function with neutral innovation

3.33) Y=F(t) dﬁ'TI‘n , where
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T stands for land and F(t) is the "innovational level" factor similax
to F(t) in (3.5) for the industrial seéctor. Denoting the innovational

intensity in the agricultural sector by &, then

3.342 a) © =§; (by 3.32k) and hence

b) F=F(o)efbdt (by 3.4)

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

@. 32a) after redefining the unlt of measurement of output and assum;ng land
to be f1xed._ The reason that the 1nten51ty of agrlcultural 1nnovat101 )

is formally 1ntroducec into the production function is because of our
conviction, previously stated, -that tne ana1y51s of cnanglng 1nnovatlona1
behaV1or in the agricultural sector is centrsl to the performance of the
dualistic economy. In this sense, the treatment given to agxlcultural
innovatlons or 6 is completely symmet;lcal to that given to industrial
1nnovatlons Y J. ﬂeveztheless, the symmetry in treatment ceases wvhen ve pro-
ceed beyond th1= fovnal level. The basic dlfference between J in the indus~
trial s;ctor and & in the agricultural sector is due to the fact that while

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

endogenously. We shall teturn to this problem later, i.e.-in discussing-.

equation (3.32h).

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

égriéhltural éurplus) and of_V (orx AAS,average‘agricultd}al surplus) respec-

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

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

sector (L) while equatlon (3.321) states that the total population is growing
at a constant rate r. These two equations thus need no further explanation.
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tivelgih When a fixed rveal wage, ie terms of agticultural goods W, is given
exogeﬁousiy as the.iﬁstitutionally detefmined wage level, S is the surplus

of agricultured goods aﬁter.all the agricultdral labor:fotce has been fed at
Regardless of the ownershim of the TAS it will be assumed that the entire
amount (8) will be exchanged in the intersectoral commodity market fou indqs-

trial goods. On the other side of this tranSaCtion,are industrial workers whos

-after receiving their wage in terms of industrial goodssseek to atquire agri~

cultural gdbds.for purposes of conéuwptidn. Ue assume the initial wage in

terms of agricultural goods to be "tied" to the agricultural wage whether

at equallty or allowing for a wage margin -~ because of the tesexrve aany of

surplus ogrlcultu?al labor ovelhanglnn the 1naustr1a1 labor market, Thus,

the measure of avallabellty of agrlcultural goods per unit of workex already
allocated to the industrial sector is the AAS. . Slnce the surplus coefficient
"g" as deflned in (3. 22b) is the amount of investment goods o*i°4natin0 from
ve see that the total

agricultural surplus, per unit of 1naustL1a1 ~worker (L),

expenditure. in terms of industrial goods, of all the 1ndustr1a1 workevs is

.- gL.- 'Thué, the terms of trade betwee1 the two sectors is gL/S as given in equa-

tion (5.32e).

The econonic szgnlflcance of the .AAS 11e .in the. fact that it is a
meaSurement of the extent of commodlty support that the agrlcultural settor
furnishes to the 1ndustrlal sector. The magnitude of the AAS directly deter-
.mines the terms of trade when we know consumer preferenceg as well as the:

level of the institutional wage in terms of agricultural goods. Vhile this

relation is fully analyzed elsewheréz- ve shall only present a brief summary

here.

2 _ _ 7 :
ZLTAS and AAS are defined in this same fashion in Fei and Ranis, ov, cit.

“TFei and Ranis, op. cit. chapter 5,
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i . Tn diagram 10, let avrrcultural (industrial) goods be measyred on the

vertical (horizontal) axis and let the 1nd1£ference map. of a Lyplcal worker

in the jndustrial sector be glven. Let the constant jnstitutional 1eve1

 of the real wage W in agrlcultule be marLed off on the- ve1t1ca1 axis and

let the prrce-consumptlon curve from the pornt w be coneructed In case

the amount of AAS is known, its magnltude can be- 1nd1cated by a point such

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

COﬂquPtlon curve, It is then obv1ous that the slope of the straight line

% D represents the terms oi tradea ‘\ betwee1 the two productlon sectors=-

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

'cleared, i.e., will the AAS be purchased by the typlcal 1nduer1a1 worke

ThlS holds true under the assumptlon that the industrial wage in terms of

agr1cu1tu1a1 goods is pinned at w units of food (i.e., the 1nst1tutlonal

~ real wage in terms of aor1cu1tura1 goods prevalllng in the 1ndustr1a1 sector

not only is tied to the value of the agricultural real wage but-—for simpli-

- . =+ city's sake-~is equal tq.it) The value of the real wage in terms of in-

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

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

pretation of g is the amount of 1ndustr1a1 goods which the typical industrial

worker pives up in- exchange for the surplus of agxlcultural wage goodshe

-
ey

_has left behind.

The above analysis shows that the 1ndustr1a1 real wage in terms of in-

dustrial goods is contrclled by the relatlve ava11ab111ty of agrlcultural

surplus through a'mechanism operating in the intersectoral commodity market.

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

(3.32f) and is represented by the curve. in the second Quﬁdrant of diagram 10,
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As is indicated in this diagrah, any increase in the AAS will depiess the
real industrial wagc through a cheapenlng of food (1 e.,:a deterioretion.of
agriculture's terms of trade) Moreover, w. see that the surplus coeff1c1eut
'g" 1s also a function of AAS and that the determination of "y and "g' are
really different facets of the same phenomenon involving the operatioh of

the intersectorel commodity market, The relatlon between g'" and AAS is
represented by the 1ower curve in the second quadrant of dlagram 10, e

see that a large AAS will depress g’ ag well as "w'" which means that a .
typical 1ndustrlal vorLer will exchanne less 1ndustr1a1 goods for his agrl-
cultural wvage bundle than before when the supply of food 1ncreases We

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

,direction In (3.32g) we add the Smellfylng assumptlon that they change

at the same rate (” ﬂ ). -

Equatlon (3 32b) states that the 1ntenszty of 1nnovaclons in the agri~

cultural sector (8) 1is a function of and is p031t1ve1y related to the terms

of trade, ]{ as they are deternlned in the 1ntersectoral commodlty market,

Intuitively, the economlc Justlflcatlon for thlS assumptlon should he clear-

‘@ cultivator will make a larger effort in 1n1t1at1ng new cultlvatlon prag-

tices or 1m1tat1ng those initiated by others (both resultlng in a higher

1ntenslty of agrlcultural innovation), when the terms of trade are more -

favorable to the agrlcultural _sector, A

The motivation. for an lncrease ln the annual flow of agrlcultural inno=~
vations, as we pointed out earller is directly tied up with the opportunltles

perceived, on the part of the dec151on-maL1ng un1ts in agriculture, for

acquiring ownership of the industrial sector capital stock or industrial

consuner goods The incentive to increase agricultural productivity is
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‘number of smail hmﬁds which was responsible ~«égd increasingiy,so in the
course of the nineteenth century--for financing of the prodigious Japanese
industrialization effort. It ﬁas, in fact, mainly the medium-sized 1and16rd,
thh one £00u in the agy 1cu1tura1 and one in the industrial sector, reac;ing
to the inte;-sectoral-terms of trade and the changing relative returns to
investments of his time and ingenuity, who pr0pe11ed the dualistic system
forward in a balanced_syﬁchronized fashion. As late as 1883 80 per cent
of all Japanesz factories were located rurally, with 30 per ‘cent of the
still agricultur;l lebor force, moreover, engéged in yural induéérial "gide
jobs." | A |

A éuglistid 1aﬁdlord or his éounterpart in another historical or sécio-
Eﬁiﬁural context; not caly eases the difficulties attending the requ11ed
intersectorai'financial'intermgdlatlon ‘but reduces problems autendlng the
lmmoblllty of trad1t10n11 rural labos jncreases the potentialities of using
efficient lébor~intensiye,production functions and avoids the
u'oderexpaﬁvion'of.canitai~hun9r§ urban centers&lﬁ Ve do not,wish to deprecate
;the convent10na1 wisdom zbout the importance of gover ronment e\perlmentatlon
and research of education nnd.et:cndloq actlthles, all of which'undoubtedly
fac111tate the pr0p0”1t10n o£ tecbnolonlcal chan"e but we . do want to em=
phasxze the 1mportgnce of a motlvarxonal dlm°n510n without which the chances

_of-a.really dynamic balanced groviii per:o:mance in the duallstlc econony
A

are conalderably J;mmvd

Herein, in fact, lleS "the essence of ‘the dlfference between agrarlantSm

and dualism. In agrarianism no active innovational lnducement mechanism

éLFor a fuller discussion of the role of the dualistic landlord in nlne- .
teenth centurj Japen, see Fei and Ranis, Op. cit,, Chapter’s5,

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

opportunities within and outside of agriculture, In the dualistic setting,

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

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

either in the fo;n of 1ndustr1al consumer goods ox ovmership of industrial

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

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

particular case, it is unlilkely to e;thef be very-large in number or exhibit

conventional. Schumpeterian characteristics, But such entrepreneurs represent leader.

: ¥ . .
who are followedand imitated by the large Mmass of dispersed cultivallors and

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

\

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

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

s - -
o

about the geﬁeral relevance of industrial proximity for agricultural pro-

ductivity change in the United Statesrl‘ With respect to less déve10ped

. countrics Nicholls has carried on some (as yet unpubiished) worlt on Brazil

~
o

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

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

élSee for example, VW, Nicholls, "Industrialization, Factor Markets and
Agrlcultural Development," Journal of Political Economy, 1961, Also, W.
Nicholls and A,M. Tang, Economic Development in the South Piedmont, 1860-1950:
Its ImportanceFor Apriculture, 1958, .
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documented elsewhere at considerable length{l' Even Schultz acknowledges
that, "the process of development appears to’ have its mainspring in the

jndustrialization complex,”—-i.e. d1vergenc1es in the pattern of agrlcul—

- 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 uorld 1£ substantlal technologlcal change is to result.
Flnally returnlnn to our equatlons on page 56 equatlons (3.321i to

3 3éo) represent prevrously introduced growth equatlons relevant to the ln~

dustrial sector. These equatlons 1nc1ude the production functlon (3 323),

an assumption concernlng decllnlng 1nnovatlona1 intensity in the late-comer

“underdeveloped economy (3.32k), definitions of the two components of the

savrngs fund 3. 321 and 3,32m); the deflnltlon of the growth rate of capltal
3. 32n) and of the rate of 1ndustr1al labor absorptlon 3. 320)

Havrng exPlalned the above 15 equatlons 1nd1v1dually let us now turn

to the problem of the dynamlc determlnlsm of the growth process through the

interaction of the forces summarlzed with the help of these equatlons. To

assist us in achieving a firmer, graSp of the worlkings of the duallstlc economy

.as an organic. analytical vhole a fuller understandlng of the proposed “tausal

order of the economic forces at work may be helpful. In diagram 11 a causal

order chart is presented The heavy horizontal line marks off two'adjaceﬁt
X
periods e.g., t=o. (above the 11ne) and t=1 (below the 11ne){—— In each

415ee Fei and Ranis, op. cit., and John P. Lewis, Quiet Crisis in India:
Economic Developrent and American Policy, 1962,

. /2 L7 W Schultz, The Economic Organization of Agriculture, New York, 1953.

=TIt should be realized that such demarcation into periods 0, 1, 2...etc., .
is exaggerated here for purposes of exposition. In any truly dynamlc system

changes are not distinct but occur contlnuously. that matters, however, is
the order of causality, .

R Y
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‘period, we find three large circles including three clusters of economic

* concepts: agricultural sector concepts'(circle on the 1eft) industrial

sector- concepts (c1rc1e on the right) and intersectoral concepts (C1rcle in
the-center). While this grouping is not exact it may help us to develop

a sense of order for the growing systen as a whole, The various arrows in—

: dicéte the assumed direction of Causation (or the order of determination

of the eystem)._ For convenience we use the notation (x,y) to refer to an
arrow which initiates from concept ;k" and points to coﬁcept "y, Finally,
numbers 1, 2, ﬁ.;..) are attached to the various coﬁcepts t0ridentif§ their
order of presentation in our discussion, |

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

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

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

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

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

given, Let us;noﬁ concentrate.on the determinatioﬁ~of the other economic
magnitudes within the agricultural eector. Given the eize of the total popu-
latlon P(o) and the total industrial lahor force L(o); we can immediately
determlne the size of the aor1Cu1tura1 labor- force A(o) by using (3. 32b).
Since the initial lnten31ty of agricultural 1nnovat10n G(o) is given, thws
together Ulth A(o), deterﬂlnes total agrlcultucal output Y(o) by uslng the
productlon functlon (3.32a), Ue can then proceed to determlne the size of

the agrlcultural uurplus by using ¥(0), "A(o) and the institutional wage W

according to (3.32c). In this way all the concepts ‘in the agr1cu1tura1 circle

"at time t=o can be determined,
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Next, given total agriculéufal surplﬁs TAS and the size of the industrial
labor force, we can,‘by'using (3.329), determine the magnitude of the average
aéricﬁlfural surplus AAS.i The AAS concept represénts é crucial link ﬂetween
the two sectors of the dualistic éponoﬁy_since, together with the institu~
tional wage ﬁ,-it_determines‘a set of three important economic magnitudes,
‘namely the industrial real wage w(o), the surplus coefficient 8(o0) and the
inter;eéforal terms of trade"f(o); Thié in fact completes the deterﬁinatfpn
of all the concepts in the i£terse§tora1 concept circle at t=§.

Turning our attention nov to the industrial secfor,_we can ;eg from
the iﬁdustrial sector circle at t=1, that the size of the pfevipus period's

,industrial capital stock K(o), the level of innovation F(o), together with
the wage rate v(o) determine the aﬁoﬁnt of industrial labor absorbed in this
period L(1),'aévper équation,(3;320). This, in turn, determines industrial
output‘x(i)fand industrial profits fl(l) by use of the industrial production

functionﬂ(3.323) and fhe distribution €quation (3,321), Furthermore, the

surplus coefficient g(0) and the industriaj laboxr force L(l)'together deter~-

)

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

Ve can then determine the capital stock in the next period K(1). Furthermbre,

the level of inﬂovatiop in thévnext period F(1) is deternmined as we have_ =
assumed thatizhe innofé&ién activity. " in the industflal sector ié exogenously
givan_according to (3.32r), In'this fashion all the concepts in the in-
&ustrial ciréle at t=] are detefmined. |

To complete this discussion of determinism, we see that the total

Population’at t=1 is given by (3.321), However, what is most significant
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phenomenon directly related to the activities iﬂ the intersectoral commodity
merket, .i,e., the term of trade T (o) and'the ihnovation intenéity'in the
previoué period e(o)vdetermine the innovétion intéﬁsity 8(1) (and hence the
1;vei'of technology) in this period according to (3.32h).

- In this way we see that there are altogether-fifteén variables (P, A,
L; Y, 5,8, V, 58, v T; X, ﬁl’ ﬂz, K, F) to be determined by the fifteen
equations on page 56, Furthermore, we see that the five variables (p(0),
L(o),:Q(o);_E(o),-and K (o)) vhose initial valués are‘assuﬁed to be given at
-t=o0 (i,e., which are indexed by.causal order "o") aré again determined at

/! . R
t=1., This means that we can then start the whole cycle once again and deter-

Pote that there are seven variables (numbers 1~7) which appear in t=o but
‘not in t=1; and there are three variables (numbers §-10) which appear in t=1
but not in t=o, This means that there can be no problem of inconsistency

through overdetermir@¢yin any sub-system of the above equation system,

> = - -
L - -

]

_mine all the magnitudes in the next round (t=2): TFinally, the reader should
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VI Conclusion

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

less developed world,

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

interest in the analysis of growth under conditions of economic dualism

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

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

likely to proceed from agrarianism through dualism to economic maturity,

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

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

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

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

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

to proceed from a general framework to a deterministic model must clearly be
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viewed as a preliminary effort., Future work in this area should probably

'proceed in two directions. On the one hand, more help is feqdired from

the economic historian with reepect to determining the mainsprings of behavior

in earlier agrarian systems and much more inductive evidence is needed on

the behaviof.of contemporary agrarian as well as'dualistic societies. On

the other hahd, we need to develop more convincing theorems, by deductive

reasoning, which can be prdved (or disproved) by statistical data. For

' example, in (3.11), we postulated a patte;n of - real wage behavior for a

dualistic economy purely on inductlve prounds (i e. based on the experience

~ of Japan as summarized in diagran ,). Vhether or not such a pattern is

really to be expected should clearly be the result of a deductive investi-

" gation of a model structure such as the one defined by the equations-system

3.32) /%

/1 On this particular issue (i.e. the establishment, deductively, of a
"turniog point” along an initially horizontal wage curve for a dualistic
economy), See Feil and Ranis Chapter 7.

-

PR




_70%

Thus the above attempt to de;cribe.the d&namic rules‘of grdhth of the
agrarian and dualistic systems, takén_separagely, rust be viewed as repre-
senting merely our besﬁ, and undoubtediy inadequate, thinking iq tﬁe éresent
state of our knowledge. HOreover,‘thé'reader should note that wevhave had
even less'definitive to say about the prbbleh of'the transition from one re-
gime to thé other, The ?easons for this should be equally clear, namely,
while the task of ekplaining the 'machirery" whicﬁ'mpves the sy#tem’under
conditions of agrarianism or dualiém'is challenging enough in and of itself,
an ‘adequate expléhation of the transition from one regime to the other is
Eodéiderably more.ﬂdéepﬂ and co@pliéated. The questioné here go beyond an';
anélysisvof vhat specific economic functions need to be fulfilled for a System
to oberate in a brescriqu féshion, and extend to askiﬁg how specific and
rather fundamental changes can be achieved before the system can be é;pected _
to chaﬁgg its fundamental modus opérandi. An analysis of what Permits an
economy to grédﬁaté'from agrarianism to dualism, in.other words, requires a:
change in the method of'traditiénél analysiq: It requires proceeding beyond
the resources frameﬁérk in which the economist is at hoﬁe, to the mutual inter-
action between the economy's huﬁan agents, the institutional framgwork within

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

example, we have not even scratched the sutrface in understanding the full
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workings and changing nature ef the crugial.innevafions inducement mechanism
in éither agriculture or elsewvhere ﬁithout whieh our'pfogress is bound to be
limitedﬁL To bring this matter closer to home we must know more about the
tenure and other 1nstltut10na1 aspects in agriculture which meke it more
likely for 8- enhanC1ng activities to’ replace 9~obstruct1ng activities as :
a rdetiﬁe matter. VWhat is ultimately needed is a new deterministic tran51t10n
theory ee éo along with ahy satisfactory_deterministic theory of agrarianism
ahd dualism, taken separately; . ” _ ,
OQur paper frankly espouses the notion that development is’ 11ke1y to
proceed via the transition first, from agrarlanlsm to duallsm and, then,
from duallsm to maturlty{Z-Yet e think we dlffer from the stages theorists
in that we proceed from a fairly well defined analytlcal framevork
within whlch precise questlons can be asLed concerning the functlons that
need to be pegformed within each stage as well as to effect the transition
between any two stages. Parts of our framework may well be inadequate and
_will need to be modified or: replaced as more evidence is accumulated and
better theorizing becoﬁes possible;, But retention of such an analytical
framework_is'esseneiai if a satisfactory refutable eheory (or set of.theories)

\\

of development is some day to emerge,

-

/1

~Thls 1ncidenta11y, is still lamentably the case even for the mature
industrial system, '

/3 ‘es :
~The conditions for success i the latter transition have been elaborated
earlier (Fei and Ranis, op. cit., Chapter 7), 'The Life Cycle of Economlc Growth'",
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1) pl' 8’

2) p. 10,

3) p. 11,
4) p. 13,
5) p. 13,

6) p. 13,

7) p. 15,
8) p. 23,
9) p. 38,

. 10) p. 38,

11) p 38

12) p. 40,

13) p. 40,
- 14) p. 44,
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-16) p. 64,

, = 4y ne e
line 1, for qy aE Iy read qy
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footnote 1, for "redundary" read "redundancy".
add “type" at bottom of page.'
line 3, for "A Y read “0A ".
o o
line 3;'for (Y#*) read (qY*).
in equgtion 1.10)b) for Ty read "qY*f.

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

line 6, for "G," read “G".
equation 1.13a) should read "Q'>0"

-dx.

dt/}’" .

equation 3.2a) and 3.2b) for "q and qy*" read "qx and qx*".
equation 3 3b)ii) eliminate g,

equation 3.4 should read "S(t) = S(o) qudt".

equation 3.5 for "U" read "O".

line 13, should read "distribution of X into". A
equation-3.28, all 1 and 2 are subséripts of m.

‘1ine 1, delete "Even".

.
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