P, N. Rosenstein-Rodan

Center for International Studies

Economic Developnment Fioyram
Italy Project
c/57-25 ‘

| NOTES ON THE THEORY OF THE "BIG PUSH"

Massachusetts Institute of Technology

Cambridge, Massachusetts=
March 1957



https://core.ac.uk/display/18623797?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

NOTES ON THE THEORY OF THE "BIG PUSH"

P, N. Rosenstein-Rodan
Center for International Studiles
Massachusetts Institute of Technology
Cambridge, Massachusetts

Natura fecit saltus o - o

1, Methodology ‘
"There is a minimun level of resources that must be devoted to . - o

a development program if it is to have any chénce of success. Launching
a country into self-sustaining growth is a little like getting an air-
piane off the ground. There is a critic;;\l ground speed which must be
passed before the craft can become airbomea oo o"l Proceeding "bit by
bit" will not add up in its effects to the sum total of the single
bits. A mimimm quantun of investment is a necessary (though not
éuffiéient) condition of success. This is in a nutshell the contention
‘of the theory of the big push.

It seems to contradict the conclusions of the traditional stafic
‘equilibrium theory and reverses its famous motto: "natura non fecit
saltus." It does so for three reasons: /First because it is based
on a set of more realistic assumptions of certain indivisibilities
and "mm--am::rcopriaxl:vi.l:l.1‘.13:5"2 in the productiqn functions even on the

1'I'he Objectives of U. S. Economic Assistance Programs (Center for
Internation tudies, M.I.T., Special Committee to Study the Foreign
Aid Program, Waahington, D, Co 1957) Po 0.

Impossibility to appropriate.
1l



level of a static equilibrium theory. These indivisibilities give rise
to increasing returns and to (technological) external economies. /Second
because dealing witﬁ problems of growth it examines the path towards
equilibrium. and not only the conditions at a point of equilibrium.

At a point of static equilibriﬂm net investnient is zero. The‘thoory

of growth is very largely a theory of investment. The allocation of
investment, however, - unlike the al?.ocation of given stocks of consumer
goods (equilibrium of consumption), or of producers goods (eqn:llibrium
of production) - is necessarily an imperfect market, i.e. a market on
which prices do not signal all the ‘information required for an "optimum"
solutionol Additional signalling devices apart from market prices are
requiredoz’ 3 The author and many economists believe that those can be

ISe'e P. N, Rosenstein-Rodan, "Programming in Theory and in Italian
Practice" in Investment Criteria and Economic Orowth, Center for International
Studies, M.I.T., Cambridge (Massachusetts), 1955

2Futures markets and futures prices could perhaps provide such
signalling devices. It is a moot point whether perfect futures markets
for all goods can exist. The author's suspicion (without proof) is that
they cannot exist for the same reasons for which perfect foresight is
impossible, In reality they certainly do not exist.

3 "In an economy in which economic decisions are decentralised, a
system of commmnications is needed to emasble each person who makes economic
decisions to learn sbout the economic decisions of others and coordinate
his decisions with theirs. In the market economy, prices are the
signalling device that informs each person of other people's economic
decisions; and the merit of perfect competition is that it would cause
prices to transmit information reliably and people to respond to this
-information properly. Market prices, however, reflect the economic
:situation as it is and not as it will be. For this reason, they are
‘more useful for coordinating current production decisions, which are
immediately effective and guided by short-run considerations, than they
are for coordinating investment decisions which have a delayed effect amd—
looking ashead to a long future period--should be governed not by what the
‘present economic situation is but by what the future economic situation is
expected to bes The proper coordination of investment decisions, therefore,
would require a signalling device to transmit information about present plans
and future conditions as they are determined by present plans; and the pricing
.system fails to provide this." (T. Scitovsky, "Two Concepts of External '
Economies," Jowrnal_of. Politicel Economys 195k.)
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provided by progﬁaxmningo = Given the imperfect investment market, pecuniary
extemal economies have the same effect in the theory of growth as tech~-
nological external eco‘nomies 3 ‘they are a cause of a possible divergence
between the private and the sociai marginal net productol Since pac\miary
(unlike technological) external economies are all-pervading and frequent;
the price mechanism does not necessarily put the economy 6n an optimm-
path.

/Thirdly, in addition to the risk phenomena and imperfections
characterizing the "investment equilibrium,” gﬂark’eta in underdeveloped
.cmznti'ies: are even more imperfect than in developed countries. FPrice
mechanism in such imperfect markets does not provide the signals which
guide a perfectly competitive economy towards an optimum position.

2. Terminology ,

Indiﬁaibiniies and external economies are peweumntammessiom
which are.loosely used in literature. Fortunately, recent publications
have clarified the concep’('-a2 sb th§t terminology msy be settled in a
shorthand way. Not all indivisibllities give rise «to external economies
and not all external economies are due to ind.tﬂsibilitmg some external
economies are due to the impossibility to appropriate a factor--even if
divisible, Pecuniary external economies are an almost superﬂuoﬁs concept

]‘Bee To Scitovsky, op. cit., Journal of Political Economy, 195k,

2See Ho Arndt, "External Economies Reconsidered," Economic Record, 195L;
T, Scitovsky, op. cit., Journal of Political Economy, 195L; F. Bator, "Element:
of the Pure Economics of *Social Overhead Capital," Part III of M,I.T. Ph.D.
Thesis, 1956; L. Lefeber, "External Economies and Transportation," Part I of
HoI.To Ph.no msu, 1956; Ho Flmg’”mml Econcmiaa and th‘ Doctrim
of Balanced Growth," Economic Journal, 1955-confines his analysis lsrgely
to conditions of a static equilibrium, ) -




in static equilibrium theory. They refer to those interindustry relations
which are due to the fact that production functions of different irxiustriea
are not 1linear’ and homogenecus. Their true function in the theory of
static eqniiibrium is to mark a place for a concept which will become
important in the theory of growth, Technological external econcmies

are rare in g sﬁatic competitive economy ﬂwith one important exceptions
training of labor- and educstion, In the theory of growth, however,
extérnal economieg abound because given the inherent imperfection of

the investment market, i;ixperfect knowledge and risks, pecuniary and

: technological external economies have a similarly disturbing effect

on the path towards equilibrium, While the distinction between pecuniary
and technological external economies becomes préctically irrelevant in
the theory of growth, three different kinds of indivisibilities and
external economias may be distinguished.

— : . .
This 1s almost but not quite the same as saying that there are

indivisibilities in the production functions., There can be continuous

though non-linear production functions where for instance inputs and =
outputs are non-linearly linked. The decisive criterion is non-convexity

of production possibility curves. In most cases that is due to indivisibilities,

21n a slave economy investment in training slave workers may pay.
In a non-slave economy in which mortgages on workers do not exist; a
trained worker may contract at a higher wage rate with another firm which
did not invest in his training, The supply of training facilities in a
competitive econoily will therefore be normally below optimum., The
best way of training workers is probably "on the job." Industrial
vorkers in towns with many establishments and industries acquirs skill
by working, by talking to each other, exchanging experiences and changing
Jobs, much more quickly than isolated peasants. This fact alone, apart
from better division of labor, is a source of increasing returns to

the industrial system as a whole and a differential advantage of
mdustrializationo '




1) Indivisibility in the production function especially the |
wivisibiiity of supply of Social Overhead Capital (lumpiness
"capit.al'f) - discussed under 3,

2) "Indivisibility" of Demand (complementarity of demand) -
discussed under L) | :

3) "Indivisivility" (kink in the) Supply of Savings - discussed
under 6, ' _ |

In one way the first indivisibility is fundementaly if it did not

exist the others wmldlnot arise. Linear homogensous production functions
are basic in this sense, but they are completely unrealistic. They

imply no economies of scale or of agglomeration, no entreprensurship,

no phenomenon of minimum quantum or threshold, so that they threaten to
obscure the nature of economic process and the risks involved rathor

than to throw light on it, In reality there are indivisibilities in the

- production function, They create not only non-constant returns but also
risks of investment and imperfect markets which give rise to the
"indivisibility" (complementarity) of demand.

3. Indivisibility in the Production Function (Iumpiness of Capital)

1) Indivisibilities of inputs, processes or vutputs give rise to
increasing returns, - i.,e, economies of scale - and may require a high
optimum size of a ﬁm; This is mt’a very important obstacle to
development since with some exceptions (for instance in Central America)
even in small and poor countries there ig uauany sufficient demand
for at least on§ optimum scale firm in many industries. There may be
room, however, only fér one or few firme with the obwious danger of
monopolistic markets.
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Increasing returns accrue t.m fim not only with the growth of

1ts size but also with the growth of the 1ndnatry ard with the growth
of the industrial system as a W ‘r'(Allyn A. Young). Better speciali-

zation, better use of resources become possible when growth helps to

overcoms indivisibilities generating pecuniary external economiss. The
range of increasing returns seems to be very wide 1ndead.1
2) Social Overhead Capital is the most important instance of

indivisibility and externalities on the supply side, Its services
are indirectly productive with long gestation periods and delayed
yields, Its most important "products” are investment opportunities
cieatad j.n other 1n:;ustriesa Sociai Overhead Capital 6onpriseo all
those basic industries like pcwer,' transport, commnications, etq.
which must precede the more quickly yielding, directly Mctlw
investments and which conat;ﬂ:tute the framework or "infrastructure”
and the "overhead costs" aa it ﬁere of the economy as a whole, Its
installations are characterized by a sizeable initial lump and low
variable costs. Since they require a‘ﬁreat minimum size, excess )
capaclity will be unavoidable over the initial period in underdeveloped

2

countries,” Over and above a high minimum quantum of each firm or

1 The capitsl-output ratio in the United States has fallen over the
last eighty years from around 4 to around 3:1, while income per head,
wage-rates and the percentage of "haavy industries" was rising. This ’
is due to technical progress (chafige in production functions),
increasing returns on balance (increasing returns prevailing over
decreasing returns) and to theirising demand for labor-intensive
services characteristic of high-incoms economies. It is my comviction
that increasing returns play) considerable part in it,

We may distinguish in fact between the "developmental" Social
Overheagd. Capital which provides for a hoped for but uncertain future
 demand“and the "rehabilitation" Social Overhead Capital which caters
to an unsatiaﬂed demand of.‘the past. The first wi 1 its excess
capacity will necessarily have a big sectorial ca‘[ ~ _'-output ratio -
(10-15:1); the second breaking bottlenecks has a dertain high '
indirect productivity and a muach 1ower capitaleoutp\rb ratio.,




industry there is also an irreducible minimum industry mix of different
"public utilities," so that an underdeveloped country will have to
invest between 30 and L0 per cent oi‘ its total investment into these
channels. Since vision at large is required as weil as good foresight
of future development, programming is imdoubtedly required in this
"lumpy" field; "normal” market mechanisms will not provide an optimum
supply. |

Social Overhead Capital presents in sum four characteristic
indivisibilities:

1) It is "indivisible" (irreversible) in times it must precede
other "directly productive™ investments. ,

2) Its equipment has high minimum durability; lesser durability
is either technically impossible or much less efficient. For this
and other reasons it is very "lumpyo". |

3) It has long gestation periodé.

L) An irreducible minimum S.0.C. industry mix (of varioﬁs public
utilities) is a condition for getting off the "dead end."

5) Services of Social Overhead Capital canmmot be imported.

A high initial investment in Social Overhead Capital must therefore

either preceds or be known to be certainly available in order to pave
the way for additional more quickly ylelding directly productive in-
‘vestments. This indivisibility constitutes one of the main obstacles

to development of @dardevoloped’co\mtrieao

Lo "Indivieibility" of Demand (Complementerity of Demand)

1) Relatively few investments are made in a smell market of an
underdeveloped country. If all investment projects were independent

(which they are not) and if their number grew, the risk of each
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investment project wbuld be declining by simple actuarial rulea.l

The lower marginal risk of each investment dose (or project) would
lead to either higher or cheaper credit facilities and would thus

constitute "internal economies,"

2) In reality, however, various 'inviestment‘ decisions are not
independent; investment projects have high risks because of uncertainty
whether their products will find a market,

Let us restate our old axnmple,z at first for a closed ecommy.3 ~
If a Yundred workers who were in disguised ur_:employmmth (1.&. with
marginal productivity of their labor equal to zero) in an underdeveloped
country were put i.nté a shoe factorjr, their wages would constitute
additional income, If the newly emplo&ed workers spent all of tlnir
additional income on shoes they produce, the shoe factory would find
a xjyzarket and would succeed, In fact, however, they would not spend
all of their additional income on shoes; there is no "easy" solution
of creating in this way an additional market.’ The risk of not finding

1 See T. M, Whitin . . .

2 See "Industrialisation of Eastern and Southeastern Europe,"
Economic Journal, 1943; and R, Nurkse, Problems of Capital Formation
In Underdeveloped Countries, Oxford, 1953.

3 he assumption of a closed economy will be dropped in S,

L On the concept and measurement of disguised unemployment, see my
"Notes on Disguised Unemployment,® Part I, Center for International
Studies, Cambridge (Massachusetts), 1956.

5 In an open economy the shoe factory may, of course, efficiently

substitute former shoe imports, or may be efficient h to find
export markets, although this too is uncertain, (See 5,)
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a market reduces the incentive to invest - the shoe factory investment
project will probably be abandoned. - Let us vary the example: instead
of a hundred (unemployed) workers in one shoe factory, let us put ten
thousand workers in say one hundred factories (and farms) who between
them will produce the bulk of such (wage) goods on which the newly
employed workers will spend their wages, What was not true in the
case of one single shoe factory will become true for the complementary
system of one hundred factories (and farms), The new producers would
be each other's customers and would verify Say's Law by creating an
 additional market. 'i‘ha complementarity of den&nd would reduce the
risk of not finding a market, Reducing such interdependent risks
increases naturally the incentive to imvest,

3) If one unit of any (wage) good could be produced as efficiently
48 many units - 1.8, if there wers no indivisibilities in the prbduction
funct.ions of wage )gooda = a relatively small iixvestmnt might suffice
to produce a pzbduct mix which would satisfy (and create) the additional
market, Indivisibilities make the minimum investment much larger,

The risk of any single investment in one product is increased by
tha fact that various goods are highly imperfect substltﬁtea for each
qther in low incom’unierdmloped countries. The "South-West" corner
of the indifference line map shows very high degrees of convexity;
demand for most goods will therefore be highly insiastic. The low
elasticities of demand make it much more difficult to fit supplies
to demands, The difficulty of fitting demand to supply on a small-
scale constitutes a risk which is higher on a small than on a large
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and growing market, The wMMMty of demand will reduce the
marginal risk of growing and diversified imvestments, but it will
be below a "nin:tm sensiblle" for small doscs of investment. There
is 'tbmfom a minimm threshold at which the complementarity of
 demand manifests itself, The discontimity in the complementarity
of demand may therefore be called "indivisibility" of demand.

L) A minimum quantum of investment is required to produce the
bulk (or a good bundle) of additional wage goods on which additionally
employed workers will spend their additional income, Unless it is .
Probable that ot.hz-ar investments will take place many single investmen‘h"
Projects may be too risky to be undertaken, The need to mobilize
investment sufficient to provide this minimum guantum is the first |
hurdle which underdeveloped countries must overcome, but it is not the
only one, Even if savings and investment sufficient for a minimum
quantum of wage g@xx\is were forthcoming, the need to create beforehand
a minimum quantum of Social Overhead Capital comstitutes a second
hurdle which must be overcome, While the first minimum quantum o}
inéeat.ment in wage goods may amount to say $20 million, the minimum |
quantum of investment in Social Overhead Capital may amount to say
$60 - $80 million, The effective minimum of total investment may
thus amount to - and to require a "big push" of - $80 - $100 million,

5. International trade reduces the size of the minimm push,

Complementarity of demand was examined in paragraph l under the

assumption of a closed economy. In an open economy a shoe factory might
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substitute former imports or may be efficient enough to find export
markets. The world market can be a substitute for the additiomal
domestic market required in a closed economy, Can it then proﬁdc
enough contimity to dispense with the need for a seintmbm quantum of
 Livestment? It is submitted that the mobility of products is in
reality an imperfect substitute for the mobility of factors. Inter-
national trade undoubtedly reduces the range of the Wpﬁsh"
required, so that not all the wage goods need be produced in the
developing country, but it does ot eliminate it.

The great expansion of international trade in the nineteenth
century has led to neither an equalization or even to a mducti&n
in the inequality of factor rewards, Theoretically this fact may
be dus to three reasons:l 1) transport costs as impediments to
~ the mobility of factors, 2) complete rather than pnrtm speciali-

' zation of production, 3) di_fferent production functions in ;lifremnt
" countries, ’. | .

| Transport costs were sharply reduced during the last 150 years;
 4his should have led to a growing equalization of factor rewards,

In the same way partial specialization of production accounted
for a growing proportion of the volume of international trade in the
nineteenth century. The English Industrial Revolution may have
increased the share of complete specialization; export gainers
expanded in England more than import-savers at that time., Subsequent |
i.nduatrializét.tom, however, for instance in Gefmni, showed a greater
u:pansion of mporh-saving than of uport gaining production, althongh

“1gee P, A, Ssmmelson, "htmmmlﬁldomdthamaﬂmof
Factor Prices," Econoudc Journal, 1948 and 1949,
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1 fhere can

exe_,et afat_iatica.l information does not seem to exist.
hardly be a:w doubt that the share of complete specialization in
mmmm trade was falling during the last hundred years. This
ehould hmre 1ed to a growing equalization of factor renrds in the
world econow | ‘
" The main burden of explaining why this tendemy did not materialize
‘at all labor rewards in fact showed the oppoaite tendency of becoming
more. unequal seems to fall on the assumption that production functions
are different 1n various parte of the world, "The laws of nature may
be the same 'overywhere, ! but the laws of nature and the eeomically
relevant production functiem relating maxisum outpnt obtainable from
epeciﬁed concrete iaputa are two qnite different things Ef.fective
knowledge ('know—how'). is probably as important a variable--inunder«-
\ etanding econonic history and geography as is specific factor
emowmente eees The effective organization is- different."3 'I‘here is
no doubt that differencea .’t.n effectiveness of organization do exist
| in different countries and that effective knowled.ge "cannot be acquired _
fby readirw a beok or by editorial exhortationc ' It can be aoquired

howev'er 'on the. Job"

1 . ' .
“‘“’h éepends of course, on the def'inition of the " n "
_Producta in varioua countr’ies. e sgue” or "similar®

- This was not due to a diffemntielly higher 1ncrease in pulat k
1on
1n the underdeveloped countries, On the contrary, their ingease in
population was- emaller than that of developad countries,

3 P, A, Sanmeleon, op. oit., (19h8), Ps 181
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This possibility is a major source of increasing returns t.o‘tho ‘
industrial system as a whole = and perhaps the most important yield
of “dav@lopmnt" is a cumlative j.nc!’weaae in effective knowledge.
.Tho growth of international trade during the last 150 years has not
reduced the inequality in this fleld, |

We may conclude that international trade does not eliminate -
although it reduces - the "indivisibility" of demand, even if markets
other than the investment market were more or less perfeét. ‘ In}
reality of course markets sre imperfect - and those in underdeveloped
countries are probably more imperfect than in the developed ones.
International) trade does much to reduce the danger of monopoliss «
it also effectively reduces the size of the "minimum quantmﬁ" of
investment® - tut it does not dispense with the need for a "big push”,

6. "Indi.vi.sibilit;" in the Supply of Savings

A high miniyum quantum of investment requires a high volima of
savings, which is difficult to achieve in low income underdeveloped
countries, The way out of the vicibua circle is to have first an
increase in income (due to an increase in investment which mbiiizes;:
additional iatent resources) and to provide m'chmim' which assure
that at the second stage the marginal rate of savings be very much
higher than the average rate of savings, Adam Smith's dictum that
frugality is » virtus and prodigality a vice has to be adapted to
a situation of growing income. Economic history does not show that

1 1t reduces it to such an extent that "balanced growth" is not
required, although "big growth" {s,  "Balanced growth" and "big push"
are not the same thing, : :
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the English Industrial Revolution was preceded by a period of falling
consumption; it only shows that the proportion saved from the increase
in income was higher than previous average savings,

The zero (or very low) price alaéticity of supply of savings and
the high income elasticity of swihgs may be described as a third
"Indivisibility" in the Supply of Savings. |

The three indivisibilities (under 3, L, and 6) and the external
sconomies to which they give rise (plus the external economies of
training labor) form the characteristic pattern of models of growth
of underdeveloped countries,

7. Psychological "Indivisibility" of the Developmsnt Drive

The economic factors discussed so far give only the necessary,
but not sufficient, conditions of growth, A "big push" seems required

to "jump" over the economic obaa'l;aclesl

to development, There may
be finally a phenomenon of indivisibility in the vigor and drive
required for a successful development policy. Isolated and small
efforts may not "add up" to a sufficient impact on growth - an
"atmosphere" of development effervescence may also only arise with
a minimunm apeed or size of investment, Our knowledge of psychology

. is far too deficient to theorize about this phenomenon, This does
not make it a less ﬁxportanb factor, It may well constitute the

difference between necessary and sufficient corditions of success.

Mrhe extent snd relative importance of the three indivisibilities
and external economies is greater in underdeveloped than in developed
countries, The same applies to the degrse of imperfect knowledge and
of imperfect competition,
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8, A Glance at the Economic History of the Nineteenth Century

Let us glance at the economic history of the last 150 years and
see how the absence of a "big push" in underdeveloped countries
prevented them from having a rate of growth comparable with that of
the advanced Western world. The classiéal econoiuiats have taught us

that given a long period of peace, order and security ami a reasonable
economic policy of free trade and not too mmch Government ﬁterference,
the wealth of nations will increase and, moreover, the difference in
income per head among diffex"ent parts of the world will tend to
diminish, This would be the effect of international trade even without
major capital movements, since the mobility of products is a good

(if not perfect) substitute for the mobility of factors, Between the
Congress of Vienna in 1815 and the outbreak of the First World War in
191}, we had a ce’ubury of peace, order and security which is a period
lqng enough even for classical economists, It was moreover a century
of maximum international trade, technological progress and in addition
also very large movements of factors, both movement of capital and
migration of labor, Abundant manpower should resuli in low wages
which should attract capital and thereby increase employment, wages
and income, Yet international income differences have increased over
the nineteenth cenf.ury instead of decreasing, since slightly over a
gquarter of the world population increased its income pér head
considerably, while the rest had to run very fast in order to stand
still, Idwer wages in underdeveloped countries did not attract enough
capital to reduce the inequality in factor rewards nor did international
trade achieve fully this effect,



16

The classical economists® fémcaat. proved wrong because they
neglected external economies. The deficiency of Soclal Overhead Capital
caused diseconomies on capital account which more than compensated the
economies on wage accounts. The Western industrialists were not induced
to invest much in industries of underdeveloped countries, Take for
example the Lantashire textile industrialists in the middle of the
ninsteenth century, India was firmly under the British Rule, There were
neither insecurity nor balance of payments or transfer risks, and wages
in India were very much lower than in Lancashire, Yet any textile mill
Project in India would have found an obstacle :.n the deficiency of Social
Overhcad Capital which, for this single project alone, was unsurhcuntable
80 that it could not avail itself of the advantage of lower wages, The
lumpiness of Social Overhead Capital wouid, however, have made one h\mdro& o
single project investments pay if there had been a sufficiently integrated
force to organize it, An imvestment trust like the East India Company
might have dons it, but the single project approach of the Gitj of London
made this integration impossible, Had there been an integrating, synchro-
nizing f'big push,” the course of economic history of the world would have

~ been different.



