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Increasing Returns. a historical review

Introduction

The focus of this paper is to analyze the
evolution of the* Increasing Returns” issue
withinthe context of economictheory, and
to present a brief analysis of its economic
implications. First of al, it isimportant to
remember that a technology exhibits in-
creasing returnsto scale, if aproportionate
increaseinall inputsallowsfor amorethan
proportionate increase in outputs; thisim-
plies adecreasing average cost curve.

In the wide economic literature we can
findagreat number of studiesinvolvingthe
increasing returnsissue, butitisreasonable
to think that it is not possible to present an
analysis of al of them in just one paper.
Then, | just present herethosestudieswhich,
inmy opinion, represent themost important
ones. Inthefirst part of the paper, ahistor-
ical backgroundispresented. | will goover
the work of Adam Smith (1876), Alfred
Marshall (1890) and Allyn Y oung (1928).
These economists have been considered as
thepredecessorsof thetheory onincreasing
returns, and an important characteristic of
their studiesisthefact that they visualizethe
process of division of labor as the main
reason why we observe technologies that
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exhibit increasing returnsto scale.

Adam Smith placedthedivisionof |abor
at theforefront of hisdiscussionof econom-
ic growth and progress. His explanation
about how and why nations are or can
becomewealthy, isbased on the concept of
thedivisionof labor, whichisconsidered by
him, as the main source of increasing re-
turns. Adam Smith al so established atheo-
rem that relates the division of labor to the
extent of the market, which can be consid-
ered asthe explanation of why thedivision
of labor determinesanation’ srelative pro-
ductivity.

Alfred Marshall is an economist from
thesecond half of the 19th century whofully
appreciated the importance of the division
of labor. He devoted no less than three
chapters to the division of labor in his
Principles of Economics (1890, Book
IV ,chapters 9-11), not only covering most
of the points traditionally dealt with this
issue, but often introducing modifications.

11 would like to express my gratitude to Axel
Leijonhufvud, Professor at UCLA Economics De-
partment, for his valuable comments and correctio-
ns on this paper.
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For example, Marshall discounted detri-
mental social consequences from monoto-
nouswork. Likewise, heextended Babbage's
“principleof economy of skill”, toeconomy
of machinery and materials, used it as a
major explanatory factor for the localiza-
tion of specializedindustry, and madeitthe
chief advantage of large-scale production.
Marshall also made an important distinc-
tion between internal and external econo-
mies.

Allyn Young, was the first economist
who made Adam Smith’ s theorem regard-
ingthedivisionof labor limited by theextent
of themarket, thecentral themeof hiswork.
Young's study was concentrated on two
interdependent matters. growth of indirect
and roundabout methods of production and
the division of labor (or increased special-
ization) amongindustries. Hevisualizedthe
division of labor as a cumulative, salf-
reinforcing processbecauseevery reorgani-
zation of production, sometimes narrowly
described asanew invention, involvesfresh
application of scientific progressto indus-
try. Besidesthis, one of themost important
conclusionsof Y oung’ swork aboutincreas-
ing returns is the fact that he considers
operations of individual firms as limited,
but certain roundabout methods of produc-
tion becomefeasi bleand economical when
their advantages can be spread over the
output of the whole industry. The scale
uponwhichthefirmsinthenew industry are
able to operate, is the secret to achieve
economiesof scale.

In the second part of this essay, | will
present an analysis of the most important
theories, model and applicationsof increas-
ing returnsthat have been devel opedinthe
last three decades. Then, | introduce the
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studiesof Kenneth Arrow (1962), Nicholas
Kaldor (1972) and Paul Romer (1987).
Arrow and Romer devel oped aformal mod-
el of increasing returns processes. In Ar-
row’ swork, learning-by-doingisoneof the
reasonsgiving risetodynamiceconomiesof
scale. Specifically Arrow suggests an en-
dogenous theory of the changes in knowl-
edge, which underlies intertemporal and
international shiftsinproductionfunctions.

Nicholas Kaldor was one of the few
major economists who took up Young's
challenge. Kaldor’ swork on thisissue re-
lates to international trade. He made a se-
vere critique to the assumptions on which
international traderested, sayingthat, there
are some stylized factsthat show the exist-
ence of increasing returns technologies in
some countries engaged in international
trade, and these facts do not coincide with
the traditional assumptions made by the
international trade theory to explain the
advantagesand benefitsof trade. Therefore,
he explains that not all the countries en-
gagedininternational tradenecessarily ben-
efit from this trade. Specifically Kaldor
mentions that, when two countries are en-
gaged in trade, and one of them faces an
increasing return to scale production func-
tion, and the other faces a nonincreasing
returnsproductionfunction, thelatter could
end up being a much poorer country than
without trade. One of the most important
argumentsthat Kaldor suggested wasthat,
faster growthisderived from faster growth
inthemanufacturing sector, partly because
of the cumulative features which link the
growth of manufacturingtogrowth of labor
productivity viaeconomiesof scale (or the
notion of increasing returns devel oped by
Y oung from the division of labor).
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Paul Romer’ swork suggestsamodel of
increasing returns arising from specializa-
tion in production. His main conclusionis
that, whenincreasing returnsare presentin
an economy asconsegquence of high degree
of specialization in production processes,
thesocial planner solutiontotheproblem of
intertemporal optimization of welfare, will
produceto haveahigher rate of investment
and ahigher rate of growth than the decen-
tralized, competitive. Soall individualscan
be made better off by an agreement.

Part |
Historical Background

Adam Smith: Thedivision of labor asan
important source of increasing returns.

Adam SmithintheWealth of Nations, made
the division of labor his grand theme. For
him, division of labor isthegreat causeof its
increased powers, and therefore an impor-
tant cause of economic progress. On the
other hand, theroleof machinery asasource
of increasingreturnsisalsotreated by Smith
but as secondary and subsidiary toincreas-
ing division of labor. Smith’'s division of
labor, in histheory of production, has been
seenby many authorsasthestarting point of
theconcept of whatiscalled“technol ogical
change coefficient” under the modern pro-
duction theory, or as economies of scale
property of the production function.

But, what could wesay about thedefini-
tionof thedivisionof labor?Thedivisionof
labor may be defined as the division of a
process or employment into parts, each of
which is carried out by a separate person,
and inthisway, division of labor is associ-
ated with labor productivity.
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In order to understand how the division
of labor makeslabor forcemoreproductive,
Adam Smith explained his famous pin-
making example. In this illustration, two
modes of organizing production were con-
trasted: craft production and factory pro-
duction (asnamed by Axel Leijonhufvud).
In crafts production, each craftsman se-
quentially performsall the operations nec-
essary to make apin. Infactory production
each worker specializes in one of these
operations:

One man draws out the wire, another
straights it, a third cuts it, a fourth
points it, a fifth grinds it at the top for
receiving the head; to make the head
requires two or three distinct opera-
tions; to put it on, isapeculiar business,
to whiten the pinsis another; it is even
a trade by itself to put them into the
paper; and the important business of
making apinis, inthismanner, divided
into about eighteen distinct operations.

If the pin-making is carried on the craft
productionway, each craftsman producing
apinrequirestodo all thesamesequenceof
operations by itsown, and at hisown pace,
since the individuals differ in skill across
operations. So, by simply rearranging the
work in some given workshop, output is
produced by ateam in which each individ-
ual performs one task and thiswork hasto
bedoneat thepaceof theteam. Thisreorga-
nizationintheway of producingistranslat-
ed in asignificant increase in output. Ac-
cording to Smith, the advantages of the
division of labor are due basically to three
circumstances: first to theincrease in dex-
terity inevery particular workman; second-
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ly to the saving of the time which is com-
monly lost in passing from one species of
work to another; and lastly to theinvention
of agreat number of machineswhichfacil-
itate labor, and enable one man to do the
work of many.

The factory production system also
makes supervision of work effort easier,
and evenwithout changing theengineering
prescriptions of the operations performed,
evenmore, without changing thetool sused
and the peopleinvol ved we should expect a
largeincreasein productivity fromthisre-
organization of work.

The economies achieved by switching
fromcraftstofactory production arisefrom
increased division of labor. In Smith’s ex-
ampletheconversiontakesusfromindivid-
ual production to team production. But,
there are some aspects that we should take
into account. While the specialization of
labor inteam production requiresstandard-
ization of product, under craft production,
incontrast, thedifferent skillsof individua
artisans, will be reflected in nonstandard
output. Also, serial production requiresco-
ordination of activities, and maybe one of
themost important features, isthat |abor of
individual workersbecomecomplementary
inputs, inthe sensethat, if onework station
on an assembly line is unmanned, total
product goesto zero.?

In general, when wetalk about the pro-
duction of a good, the conversion from
crafts to factory production will present
opportunities to economize on inputs. The
switch is capital-saving (i.e. instead of re-

2 Cf. Axel Leijonhufvud, 1986; Capitalism and
the Factory System. InR. Langlois(ed.), Economics
as a Process. Cambridge University Press.
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quiring n hammersfor say, N artisans, we
just require hammersfor those stagesof the
processinwhichthehammer isusedinthat
special task). And also, this switch from
craft production to factory production, will
save on human-capital, since no worker
needs to possess al the skills required to
make a pin from the beginning to the end.

What givesrisetothedivisionof laborin
thefirm? Smith saysthat, division of labor,
fromwhichmany advantagesarederived,is
not originally the effect of any human wis-
dom, with the purpose of opulence:

Itisthenecessary, though very slow and
gradual consequence of a certain pro-
pensity in human nature which has in
view no such extensive utility; the pro-
pensity to truck, barter, and exchange
one thing for another.

So, it is the power of exchanging (or
trade) that givesrisetothedivisionof labor,
and then, as Smith says, the extent of this
division must always be limited by the ex-
tent of that power, or in other words, by the
extent of the market. When the market is
very small, no person can haveany encour-
agement to dedicate himself entirely toone
employment in which he cannot get any-
thing in exchange to all the product that
exceedshisconsumption. Fromthispart we
can seethat Smith putsavery specia atten-
tiontothepower of trade. Whenhesaysthat
thepower of exchangegivesrisetodivision
of labor and hencetoincreasing returns, he
isimplicitly acknowledging theexistenceof
mutual gainsfrom trade.

Thedivision of labor dependson the
extent of the market, and so do the scale
economiesthat canberealized. Theseecon-
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omies of scale, as seen by Smith, are the
consequence of anincreased vertical divi-
sionof labor. Ashethought, whentheextent
of themarket grows, opportunitiesarisefor
further subdivision of theproductionprocess
intoagreater number of serial tasks; therefore
vertical divison of labor results from an
increasi ng returnsto scaletechnology.
Although the proposition that the divi-
sion of labor islimited by the extent of the
market® was not strictly demonstrated by
Smith, thisideawasutilized by many econ-
omists like Young (1928), Coase (1937)
and Stigler (1951), to provide the funda-
mental features of atheory of vertical inte-
grationand productionroundaboutness. On
the other hand, this proposition regarding
thelimitsof thedivision of labor, hassome
important implications which have been
a so mentioned by Smithin his*Wealth of
Nations’. The first implication is related
with the profitsrate in the industry. Smith
says that small economies devote most of
their resources to the agriculture, while
large economies specializeinindustry, be-
cause the latter affords a greater degree of
division of labor. For exactly the same
reason, increases in market size decrease
the price of industrial products relative to
theprimary products, and asaconsequence
the profit rate in industry declines* The
secondimplicationisrelated to thebenefits
of trade. InSmith’ sview, tradeincreasesthe
market size and allows each trader to spe-
cialize and reap the benefits of increased
divisionof labor. Tradeistherefore benefi-
cial toall partiesinvolved sinceit increases

3 The Wealth of Nations, Book I, Ch. I11.
4 The Wedlth of Nations, Book I, Ch. XI, and
Book II1, Ch. I.
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real income of all classes, and therefore
should not berestricted by governments.®

At this point, it is important to ask our
selves, how could we make precise the
relationship between extended specializa-
tion and economic productivity? That is,
why and how does extended division of
labor trandlate into a more highly valued
bundle of goods and services? We can say
that it doesso becausetheeconomy, treated
asawhole, exhibitsgeneralized increasing
returns which become merely a technical
way of stating Smith’scentral proposition.
The output-input ratio increases asthe size
of the economic network (measured by the
quantity of inputs) increasesbecause of the
extensionininput specialization. Henceany
defined increasein quantitiesof inputswill
generateadisproportionately larger increase
in quantities of outputs. Returns to the
overall scaleof theeconomy areincreasing.

Axel Leijonhufvud (1986) makesin my
opinion, aclear analysisof thesocial conse-
quencesin the 19th century factory system
of Smithian vertical division of labor that
arise from the competitive impetus to ex-
ploittheeconomiesafforded by thisdivision
of labor:

1) When labor is subdivided vertically,
lessskill isrequired, lessversatility aspro-
ducer isacquired by theindividual worker.
Theuseof childlabor at somework stations
oftenbecomesfeasible.

2) No normal prospect of promotion or
improvementinsocial statusistobeexpect-
ed; theunskilledworkman doesnot become
amaster of hisguildby stickingtohisjobfor
many years.

5 The Wealth of Nations, Book IV, Ch. Il and
Book I, Ch. II.
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3) Moredisciplineisrequired; workers
cannot work at their own pace, they haveto
be on time; random absenteeism must be
subject to relative severe sanctions.

4) “Alienation from the product”: No
worker cantakepersonal prideintheoutput
or itsquality.

In addition to these four points | will
include among the consequences (in this
case not socia consequences) of the divi-
sionof labor onemorethatisconsideredthe
next step in its evolution: the mechaniza-
tion, which is also analyzed by L eijonhuf-
vud (1988). The continued subdivision of
labor results in operations so mechanical
that a machine can do them, and do them
both faster and better. The exploitation of
the economiesthat open up asthe extent of
themarket grows, producesincreasedfunc-
tional differentiation of both capital equip-
ment and labor. But the implications for
capital and labor are not symmetrical. In-
putstend to becomplementary to oneanoth-
er (i.e. theassembly linestopsif oneworker
is missing or one machine breaks down).
Thetypical machineis highly specialized,
that is, dedicated to particular tasks in the
manufacture of aparticular product. It may
have no alternative usesbut is, on the other
hand, not quickly or easily replaced: ithasa
thinmarket. Thetypical factory workerworks
a speciaized task, but an unskilled one has
lots of aternative jobs for which he could
easily and quickly qualify, and hence the
unskilledworker becomesan easily replaced
factor: hismarket isathick one. Because of
the returns to scale, the enterprise typically
earnsamonopoly rent, and becauseinputsare
complementary thisisajoint rent.

According to Leijonhufvud, the joint
rent createsadistributional problemwhich
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must besolvedinorder toexploitthereturns
toscalefor theproductionfactors. Comple-
mentarities among inputs mean that mar-
ginal productivitiesare undefined and give
no guidanceto afair distribution. Division
of thejoint rent becomesabargaining prob-
lemthatisonly partly determinedby theco-
operating inputs alternative opportunities
in outside markets. To stabilize the co-
operative arrangement required for the ex-
ploitation of theeconomiesof scale, thebest
that can be done, very often leaves uswith
the management facing unionized labor.
Thefirm, thereforeis created to control all
machines that are complements, and have
thin outside markets.

Next, | will analyze the ideas of Mar-
shall regarding increasing returns, and
through this analysis we could realize that
Smith’skey point of division of labor, also
prevailsin Marshal’s work.

Alfred Marshall: The specialization and
mechanization of work, and theincrease
in the scale of production.

AlfredMarshall, inhisfamousbook Princi-
ples of Economics, seems to agree with
Adam Smith, with respect to the fact that
divisionof labor and specializationinlower
gradesof work (i.e. manual tasks), increase
efficiency inproduction. Marshall saysthat
the extreme specialization al so reducesthe
action of theworkersto routine, anditisin
thisstage, that thework canbetaken over by
machinery. Theimprovementinmachinery
andthegrowingdivisionof labor, havegone
together, and arein somemeasure connect-
ed. AsSmithpointedout, Marshall saysthat

it is the largeness of the market, the
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increased demand for great number of
things of the same kind, that leads to
subdivision of labor.

Besides, Marshall makes abrief expla-
nation of how mechanization arises from
thedivision of labor, saying that the power
of machinery to do work that requires too
much accuracy to bedoneby hand, displac-
esthe purely manual skill, thisisone of the
consequences of the division of labor. On
the other hand, theintroduction of machin-
ery assubstituteto puremanual and monot-
onouswork, leadsto some advantagesthat,
according to Marshall, one of the most
important, is the reduction of the ‘evil of
monotonouswork’:

For those trades in which the work is
most subdivided are those in which the
chief muscular strain is most certain to
be taken off by machinery; and thusthe
chief evil of monotonouswork is much
diminished. As Rochester says, it is
monotony of life much more than mo-
notony of work that is to be dreaded:
monotony of work isan evil of the first
order only when it involves monotony
of life.

For Marshall, the use of machinery cre-
ates a tendency to increase the scale of
manufacturesand to makethem morecom-
plex, andthereforeto increase the opportu-
nities for division of labor of al kinds.
Marshall also made an important division
of theeconomiesarisingfromanincreasein
the scale of production, into two classes:

a) Thosedependent onthegeneral devel-
opment of theindustry, called external econ-
omies, and
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b) Thosedependent ontheresources of
the individual firm, on their organization
and the efficiency of their management,
calledinternal economies.

InMarshall’ sidea, the chief advantages
of production on alarge scale are: econo-
miesof skill, economiesof machinery, and
economies of materials. For example, he
saysthat, when ahundred setsof furniture,
or of clothing, haveto be cut out on exactly
the same pattern, it isworthwhile to spend
great care on so planning the cutting out of
the boards or the clothes, that only a few
small piecesarewasted. Thisisproperly an
economy of skill sinceoneplanningismade
to suffice for many tasks.

With respect to economies of machin-
ery, itiswell knownthat small manufactur-
ers often cannot afford to buy machinery,
and usually asmall manufacturer does not
have enough space for the specialized ma-
chinery. By contrast, large establishmentis
abletoafford highly specialized machinery,
andthisalsoapplieswithhighly specialized
skill. Onthe other hand, Marshall saysthat
alargebusinessbuysingreat quantitiesand
therefore cheaply; it pays low prices and
saves on transportation in many ways. The
largemanufacturer hasamuch better chance
than a small one has, to select men with
better abilitiesfor work. Theincreaseinthe
size of firms (increase in the scale of pro-
duction) requires increasing skills on the
part of the people who are managing the
business, whichal soleadstoahighly devel-
oped industrial organization, and in turns
adds much to the collective efficiency of
capital and labor. Theincreasein the scale
of businessincreasesrapidly the advantag-
es of the firm over its competitors, and
lowersthe priceat which thisfirm can sell.
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What is important to Marshall, is that
theaggregate scal eof production, resultsin
growth of wealth, but also, an increase of
thistypesof economieshasavery important
influence in the way of determining the
supply price of acommodity. The general
argument made by Marshall in his Princi-
ples of Economics about thisissue, shows
that anincreasein the aggregate volume of
production of anything, will generally in-
crease the size, and therefore the internal
economies possessed by such firm; that it
will awaysincreasetheexternal economies
to which the firm has access, and thus will
enable it to manufacture at a less propor-
tionate cost of labor and sacrifice than
before:

We say broadly that the part which
nature plays in production shows a ten-
dency to diminishing return, the part
which man plays, shows a tendency to
increasing return. The law of increas-
ing return may be worded thus: An
increase of labor and capital leads gen-
erally to improved organization, which
increases the efficiency of the work of
labor and capital.

In his same book, Marshall defines;

Increasing return is a relation between
aquantity of effort and sacrifice on the
one hand, and a quantity of product on
the other.

We should understand this sentence, in
the sense that there is a trend toward a
smaller quantity of effort and sacrifice per
unit of product. Marshall also analysesthe
relation of industrial expansion and social
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welfare. He mentions that an increase on
industrial efficiency generates an increase
of wealth, in the sense that people face an
increase of the means of satisfying human
wants.

For Marshall (as well as for Smith),
increasing returnsaretheresult of thedivi-
sion of labor and specialization, which can
be trandated into efficiency: decreasing
costs. But, itisimportant tomentionthat the
famous statement of Alfred Marshall re-
garding increasing returns, is the fact that
increasing returns tends to monopoly, be-
cause

...some producers get ahead of their
rivals and gain a cumulative advantage
over theotherswhomthey will drive out
of business.

Hence, for Marshall, increasing returns
(or falling marginal costs) could not exist
under conditionsthat prevail in acompeti-
tivemarket. Moreover, Marshall recognized
that the industries in which particular pro-
cesses exhibit increasing returns to scale
must rapidly become monopolized. Al-
thoughMarshall didnot explicitly acknowl-
edgethefailureof competitiveprocessesto
generate the allocation that will produce
maximal value, it is Kenneth Arrow and
alsoitisPaul Romer who realized thisfact
asresult of their dynamic models. | will go
through this point in the second part of the

paper.
Allyn 'Y oung: Theroundabout methods
of production and the specialization
among industries

In his 1928 paper “Increasing Returns and
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EconomicProgress’, AllynY oungrevived
Adam Smith’s central proposition on the
division of labor, and he sketched out the
relationship between economic progressand
the presence of economywide increasing
returns. Young focused his paper on two
rel ated aspects: therol eof indirect or round-
about methods of production and the divi-
sion of labor among industries. According
toY oung, withthedivision of labor agroup
of complex processesistransformedinto a
succession of simpler processes, some of
which are possible with the use of machin-
ery. In the use of machinery and the adop-
tion of indirect processesthereisafurther
division of labor, the economies of which
areagainlimited by theextent of themarket.

For Y oung, Mr. Ford's method of pro-
ducing automobileswould be absurdly un-
economical if its output were very small,
andwould beunprofitableevenif itsoutput
were what many other manufacturers of
automobileswouldcall large. Accordingto
Nicholas Kaldor (who was an important
follower of Y oung’ sideas) wecaninterpret
thisto mean that the extent to which capital
isusedinrelationtolabor ispredominantly
amatter of scale of operations. That is, the
capital/labor ratio in production is a func-
tion of the extent of the market. Then con-
tinuingwith'Y oung’ sideas, theconvenience
to keep equipping factories with special
appliances for making hammers or con-
structing specialized machinery for usein
making different parts of automobiles, de-
pends again upon how many nailsareto be
driven and how many automobiles can be
sold.

Y oung al so mentioned that theprincipal
economies which manifest themselves in
increasing returns, are the economies of
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capitalistic or roundabout methods of pro-
duction (also called indirect methods of
production: those processes which are di-
videdinto asuccession of simpler tasksand
include the use of machinery on them).
Theseeconomiesareidentica withtheecon-
omies of the division of labor in its most
important modern forms, and also depend
upon the extent of the market.

Y oung saysthat it is not only the econ-
omy of indirect methods of production that
facesincreasing returns (which isthe most
obvioustoperceive), but alsotheeconomies
of large-scal e operationsand mass-produc-
tion:

...no one can doubt that there are genu-
ineeconomiesto beachievedintheway
of simplification and standardization.

For example, he mentioned that in cer-
tain industries, productive methods are (in
histime) economical andprofitablein Amer-
ica, which would not be profitable else-
where. Taking a country’s economic en-
dowmentasgiven, Y oung saysthat themost
important single factor in determining the
effectiveness of its industry appears to be
thesizeof themarket. But, what constitutes
alargemarket?For Y oung, itisnot thearea
or population aone, but buying power, that
is, the capacity to absorb a large annual
output of goods. Besides, he explained that
thecapacity to buy dependsuponthecapac-
ity to produce, so the size of the market is
determined and defined by theaggregate of
productiveactivities, tiedtogether withtrade.
So, the mutual advantages from trade are
a so taken into account by Young asit was
in Smith’ swork. Onthe other hand, Y oung
visualized the division of labor asacumu-
lative self-reinforcing process, because:
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Every important advancein the reorga-
nization of production, regardless of
whether itisbased uponanythingwhich,
inanarrow or technical sense, would be
called anew ‘invention’, or involves a
fresh applications of the fruits of scien-
tific progressto industry alters the con-
ditions of industrial activity and ini-
tiates responses el sewhere in theindus-
trial structure, which in turns have a
further unsettling effect. Thus, change
becomes progressive and propagatesit-
self in a cumulative way.

In Young'sideas, the apparatus which
economistshavebuilt upfor theanalysisof
supply and demand in their relations to
prices does not seem to be particularly
helpful for the purposes of analyzing these
broader aspects of increasing returns. This
could beadamaging conclusionfor compet-
itive pricetheory. Once again, the coexist-
enceof increasing returnseconomiesand a
competitive market environment is ques-
tioned.

Y oung also pointed out that industrial
operations must be seen as an interrelated
whole, in the sense that the supply of a
consumption good (produced by somein-
dustry) isrelated to thedemand of interme-
diate goods (produced by other industry).
Heexplained thisassuming that the econo-
my starts operations of reciproca demand,
when the commaodities exchanged are pro-
duced competitively under conditions of
increasing returnsandwhenthedemandfor
each commodity is elastic, in the special
sensethat asmall increaseinitssupply will
beattended by anincreaseintheamountsof
other commodities which can be had in
exchange for it. Under such conditions,
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Y oung explainsthat anincreasein the sup-
ply of one commodity is reflected in an
increasein thedemand for other commodi-
ties, and it must be assumed that every
increase in the demand will evoke an in-
creaseinsupply. Sincetheel asticitiesof the
demand and supply will differ for different
products, some industries will grow faster
than others. So, evenwith constant popula-
tion and in the absence of new discoveries,
there are no limitsto the process of expan-
sionexcept thelimitsbeyondwhichdemand
is not elastic and returns do not increase.

Ontheother side, Y oung tell usthat we
should take into account the existence of
various other factors which reinforce the
influencesthat makefor increasingreturns.
Thediscovery of new natural resourcesand
of new uses for them, and the growth of
scientific knowledgeare probably the must
important of thesefactors. Besides, Y oung
suggested that the so called potential mar-
ket, has acquired a new importance in the
planning and management of large indus-
tries...

Thedifference between the cost per unit
of output inanindustry orinanindivid-
ua plant properly adapted to a given
volume of output and in an industry or
plant equally well adapted to an output
fivetimesaslarge, isoften much greater
than one could infer fromlooking mere-
ly at theeconomieswhich may accrueas
an existing establishment gradually
extends the scale of its operations. Po-
tential demand, then, in the planning of
industrial undertakings, has to be bal-
anced against potential economies... The
search for marketsis partly a matter of
augmenting profits by reducing costs.
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Increasing returns are often related to
the growth of industries, and Allyn Y oung
has not tried to avoid that way of thinking,
athough he explained that it might be a
misleading way of understanding industry
growth. Young also says that, with the
extension of the division of labor among
industries, therepresentativefirmlosesiden-
tity. Its internal economies dissolve into
internal and external economiesof themore
highly specialized processes, and are sup-
plemented by new economies. Therefore,
the division of labor among industriesis a
vehicle of increasing returns, and it has
someadvantagesof itsownwhichareinde-
pendent of changesinproductivetechniques.
For example, it allows a higher degree of
specialization in management, and the ad-
vantages of such specialization are real.
Again, this specialization leads to a better
geographical distribution of industrial opera-
tions, and this advantage is very important.
Y oung mentionsthat nearnesstothesourceof
supply of aparticular raw material or tocheap
power, or to cheap transport, and nearnessto
alarger center of popul ationareadvantagesof
speciaizedindustriesthat shouldbetakeninto
account. But, according to Y oung:

the largest advantage of the division of
labor among industries, is the fuller
realizing of the economies of capitalis-
tic or roundabout methods of produc-
tion. Thisshould besufficiently obvious
if we assume that in most industries
there are effective, though elastic, lim-
itsto theeconomical sizeof theindivid-
ua firm. The output of the individual
firm is generally a relative small pro-
portion of the aggregate output of an
industry.
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Then, for this economist, the degreein
whichtheindividual firmcandevel opecon-
omiesof scaleby makingitsownoperations
more roundabout, is limited. But, certain
roundabout methods become feasible and
economical when their advantages can be
spread over the output of the whole indus-
try. These potential economies then, are
segregated and achieved by the operations
of specialized undertakings which taken
together constitute a new industry. So, we
can seethat the scale upon which the firms
inthenew industry areableto operateisthe
secret of their ability to achieve economies
of scale for theindustry as awhole, while
presumably these firms are making profits
forthemselves. Therefore, itisanimportant
conclusionthat thescal eof theoperationsof
thefirmsinthe new industry iswhat deter-
mines the size of the market for the final
products of theindustry or industries. And
theprincipal advantageof large-scaleoper-
ations at this stage is that it again makes
methods economical, which would be un-
economical if their benefits could not be
diffused over alargefinal product.

Asl mentioned before, one of themajor
followers of Young's ideas was Nicholas
Kaldor. As the next step in the present
survey, | will go through some of the most
important modern theories regarding in-
creasing returns, among which we can find
Kaldor’'sstudies.

Part 11
M odern theoriesand models

Kenneth J. Arrow: Learning by doing
asasource of increasing returns.

In hisfamous 1962 paper “The Economic
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Implications of Learning by Doing”, Ken-
neth Arrow mentionedthat “ theexperience’
is an important factor which determines
technological changes, and a very impor-
tant source of increasing returns in the
productionfunction:

...technical change in general can be
ascribed to experience; it is the very
activity of production which givesrise
to problems for which favorable re-
sponses are selected over time.

Then, for Arrow, “ experience” isalegit-
imate factor of production, since the pro-
ductivity of labor inputs tends to grow
markedly after theworkersbecomefamiliar
with the production process in which they
areengaged.

Motivated by the ideathat increasesin
per capitaincomecannot beexplained sim-
ply by increases in the capital-labor ratio,
Arrow made an important contribution to
the theory of growth: he added the obvious
fact that the knowledgeisgrowingintime,
and this is an important issue that do not
directly contradict the neoclassical view of
the production function. In Arrow’ s study,
the view of economic growth, depends so
heavily onanexogenousvariable: thequan-
tity of knowledge, whichisvery difficultto
measure.

Arrow suggestsan endogenoustheory of
the changesin knowledge that underliein-
tertemporal and international shiftsin pro-
duction functions. For Arrow, the acquisi-
tion of knowledgeiswhat isusually termed
“learning”, and learning is the product of
experience, that is learning can only take
placeduringactivity. So, theknowledgehas
tobeacquire, and since educational experi-
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encesfor thesameperiod of time, arediffer-
entamong countries, thenthecountrieswill
havedifferent productionfunctions, evenif
they havethesamenatural resourceendow-
ment.

Arrow’ s theorems about the economic
world presented in his article, differsfrom
thoseinmost standard economictheories, in
the sense that profits are the result of tech-
nical change, andtherateof investment will
belessthantheoptimum (inafreeenterprise
system), andalsothenet investment andthe
stock of capital become subordinate con-
cepts, with grossinvestment taking alead-
ingrole. Thefirstissuein Arrow’ smodel is
how he measuresthe* experience” in order
to capturethetechnical advance. Theindex
of experience defined in his paper is the
cumulativegrossinvestment (or cumulative
production of capital goods), since:

...each new machine produced and put
into use, is capable of changing the
environment in which production takes
place, so that learning is taking place
with continually new stimuli.

Thisat least makes plausible the possi-
bility of continued learning in the sense
here, of asteady rateof growthinproductiv-
ity. Following the models of Solow and
Johansen,® in which technical change is
completely embodiedinnew capital goods,
Arrow saysthat under hismodel’ sassump-
tions, theproducti on processassociated with

5 Arrow followed theideas prented by Solow in
his 1959 paper “Investment and Technical Progre-
ss’, and by Johansen, L. in his 1959 paper “ Substi-
tution VS Fixed Production Coefficients in the
Theory of Economic Growth: A synthesis’.
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any givennew capital goodischaracterized
by fixed coefficients, sothat afixed amount
of labor isused and afixed amount of output
obtained. In Arrow’s model, the output of
theeconomy isafunction of thecumul ative
gross investment, and of the labor force
employed:

Y= F(G,L)

where:

Y = total output

G =cumulative grossinvestment
L = labor force employed

The functional form for the production
functions proposed by Arrow, shows in-
creasing returnsto scalein the variables G
and L. These production functions are as
follows:’

— (1- L 1/(1-n
v=ac[1-(1 S ] —

forn# 1, and
Y=aG (1-e ")
for n=1, and where

a> 0 isaconstant which representsthe
output capacity given by the cumulative
grossinvestment

n>0

"It should be mentioned here that the functional
form proposed by Arrow is related to an equation
found in an study of learning curves for airframes.
That equation was developed by aeronautical engi-
neers, particularly by T.P. Wright, and it means that
the number of labor-hours expended in the produc-
tion of an airframe, is a decreasing function of the
total number of airframes of the sametype previous-
ly produced (N, = N,*3).

t+1
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c= b/ (1-n)
b = some positive constant

From equation (2) we can see that an
increasein GwithL constant, increasesYin
someproportion; asimultaneousincreasein
L will further increaseY. From equation (1)
andif n<1, aproportional increaseinL and
G, increasesL/G*", and thereforeincreases
theexpressioninbracketswhichmultiplies
G. A similar argument holdsif n> 1.

But what consequences arise from this
particular production function facing in-
creasing return to scale? The knowledge
externality presented in Arrow’s model
seemsto have problemswith the neoclassi-
cal assumptionsabout incomedistribution,
because athough the idea that growth can
occur intheabsenceof exogenoustechnical
progressis very promising, increasing re-
turnsintheproductionfunctionlead ustoa
another way of maximizing profits, differ-
entfromjust takingwagesandrental rateas
given, as would be the case under perfect
competition.

If theproductionfunctiondoesnot satis-
fy decreasing returns to a factor, then the
marginal product curves would either be
flat (thecaseof constant returnstoscale), or
slope up (the case of increasing returns to
scale). In the case of increasing marginal
productivity of capital, the point where the
marginal product of capital equalstherental
rateisapoint of minimum profitsrather than
apoint of maximum profits, andafirminthis
positionwould maximizeitsprofitsby hiring
all of the capital in the economy; that is, the
presence of increasing returnswill lead to a
particular firm becoming amonopoly.

However as Arrow pointed out, the in-
creasingreturnsdonotleadtoany difficulty
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with distribution theory, since both capital
and labor are paid their marginal products.
Accordingto Arrow, theexplanationisthat
the privatemarginal productivity of capital
(new investment) is less than the social
marginal productivity, since the learning
effect isnot compensated in the market. In
other words, evenwhentheproductionfunc-
tion of thewhol eeconomy facesincreasing
returnsduetotheknowledgeexternality, the
individual firmscannot makeexclusivethe
accumulation of knowledge of the whole
society, inthesensethat if onefirm produc-
esanidea, soanother firmcancopy thatidea.
Itisinthisway that privatefirmsfacedimin-
ishing marginal productivity of capita (and
labor), and therefore, each private firm will
take factor prices as given, paying to each
factor itsprivate margina productivity.

In 1988, King, Plosser and Rebelo, re-
take Arrow’ s theory of learning by doing,
and make an important survey regarding
thistopic.® These authors present again the
idea that the theory of learning by doing
reconcilesthe assumption of increasing re-
turnstechnology with atheory of distribu-
tion based on perfect competition, by draw-
ing a distinction between the production
function that faces the society as awhole:
the social technology, with the production
function faced by each individual firm: the
private technology.

Following theideas presented by Roger
Farmer (1995) in hisstudiesabout theory of
endogenous growth, we can say that inthe
theory of learning by doing, |abor becomes
more productivethroughtime, not because
exogenousimprovementsintechnol ogy, but
because of theaccumul ation of knowledge.

8 See Farmer (1995).
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Associety grows, theindividual slearn new
techniques and their knowledge becomes
embodiedinhuman capital, andthishuman
capital is asocial process that has effects
going beyondtheindividual’ sown produc-
tivity. In other words there is aknowledge
externality, and as society grows, the accu-
mulation of knowledge spreads in a way
that cannot beappropriated by privateindi-
viduals. Thisisbasically thereasonwhy the
private technol ogy faces diminishing mar-
ginal productivity in factors, and the social
technology facesincreasing returns.

Arrow’ smodel of learning by doing has
a so another important economic implica-
tion: under hisassumptionsthe presence of
learning means that an act of investment
benefits future investors, but this benefit it
isnot paid for by the market. Henceitisto
be expected that the aggregate amount of
investment under the competitive model,
will fall short of thesocially optimumlevel.
And it also follows that the gross savings
ratio is smaller along the competitive path
than along the optimal path. The model of
learning by doing represents the starting
point of abig changeintheway of viewing
the causes of growth for an economy, since
al growth theories of the 1950s treated
technol ogy asexogenousand hencebeyond
theinfluenceof choicesthat might bemade
withintheeconomy. Theideathat growthit
isnot necessarily explained exogenously by
technical progress but by endogenous fac-
torssuchasspecialization, wasfollowed by
Romer in 1986 and 1987.

Nicholas Kaldor : increasing returnsin
international trade.

Themainwork of NicholasKaldor regard-
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ing increasing returns was related to inter-
national trade, and it represents a severe
critique to the assumptionsin which tradi-
tional theory of international trade rests.
Both, classical and neoclassical theory, as-
sert that freetradein goods between differ-
ent regions is aways to the advantage of
each trading country, and is therefore, the
best arrangement from the point of view of
thewelfare of thetradingworld asawhole,
as well as of each part of the world taken
separately. However, for Kaldor thisistrue
only under certainconditionsfor thetrading
countries. Thoseconditionsor assumptions
are not necessarily true. So for example,
when onethetrading countrieshasincreas-
ing returns production functions, then the
trading advantage no longer existsfor both
countries:

these propositions are only true under
specific abstract assumptions which do
not correspond to reality. Under more
realistic assumptions, unrestricted trade
islikely to lead to a loss of welfare to
particular regionsor countries, and even
totheworld asawhole-that isto say that
the world will be worse off under free
tradethat it could be under some system
of regulated trade.

Assoonasweallow for either diminish-
ing returns and/or increasing returns
due to economies of scale, the proposi-
tion will no longer hold.

For Kaldor, the traditional trade theory
(i.e. Hecksher-Ohlin,° Samuelson™) rests

9 These two Swedish economists, Eli Hecksher
and Professor Ohlin, show that under certain as-
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on artificial assumptions, which are not
aways stated or even understood:

— Production functions for different
goods are the samein different coun-
tries;

— Perfect competition prevails,

— Constant return to scale (homoge-
neous and linear production functio-
ns) for all processes of production.

These two latter assumptions are, in

Kaldor'sidea, thecritical point of thisthe-
ory in the sense that, if two countries are
engagedintofreetrade, and oneof themhas
aproduction function facing increasing re-
turns(or falling costs), thepriceof that good
can fall so low that the real income of the
other country could shrink, since the addi-
tion of its output from exports may not
compensate for the loss of output due to
import competition. So the country with
nonincreasing returnsproduction function,

sumptions, differences in comparative costs bet-
ween countries can only exist if resource endow-
ment, or factor proportions of the different regions,
are different; such differences must be reflected in
differencesin relativefactor prices, and the effect of
trade must be to bring relative factor prices into a
closer relationship to one another.

10 Samuelson, in his well known “factor price
equalization theorem” carried Hecksher-Ohlin's
doctrine a stage further showing that, under certain
assumptions, the effect of free trade must be to
equalize factor prices in the different participating
areas. The implications of these theorems are the
following: 1) the free movement of goods is a
substitute for the movement of factors, 2) trade
implies a tendency to equalization of factor prices,
asthe free mobility of factors would cause; 3) trade
must necessarily reduce the differences in real
earnings per capita between the different trading
areas, and in favorable circumstances (i.e. identical
and well behaved production functions), eliminate
them altogether.
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could end up by being amuch poorer coun-
try than without trade (sincetherewould be
lessemployment and |ess output).

FollowingKaldor, businessmenengaged
into international trade could never ignore
theexistenceof diminishing costs(increas-
ing returns). It is on account of the econo-
miesof large-scaleproduction, that arising
market share means success, and falling
market sharemeanstrouble. FromKaldor’'s
point of view, thisiscan betheexplanation
towhat happened asaresult of thelndustri-
a Revolution in the 19th century. Areas
which were previously isolated, became
drawnintotheworld economy, and asKal-
dor says, this does not mean that the en-
largement of the markets benefited all par-
ticipating areasin the sameway. The man-
ufacturing industry of Britain received an
enormous stimulus through the opening of
markets in Europe, America, India and
China. But at the same time the arrival of
cheapfactory-madegoods, eliminated|ocal
producerswho becameuncompetitive, and
it made these countries “ speciaize’ in the
production of raw materials, which howev-
er could only offer employment to limited
number of workers. Asaresult of this, the
countries dependent on the exports of pri-
mary productsremained comparatively poor.
So the poverty was a consequence, not of
low productivity of labor in their export
sectors, but of the limited employment ca-
pacity of their profitable industries (non
increasing returnseconomies).

Kaldor continues explaining that the
polarization process*™ was concentrated by

1 Thisistheway Kaldor refersto the concentra-
tion of manufacturing production in certain areas a
result of free trade in the field of manufactured
goods.
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thesuccessful spread of industrializationto
other countries. Thenew techniquesdevel -
oped by the factory system in England,
would be sooner or later copied by other
countries. And so, they were. Inthe second
half of the 19th century, France, Germany,
Italy and many other small countries, began
to industrialize behind the protection of a
newly established tariff system. Itisinthis
way that thespread of industrialization over
wider and wider regions, was concentrated
by the“ polarization effect”, which isnoth-
ing other than theinhibiting effect of supe-
rior competitive power of the industrially
more efficient and dynamic countries, as
compared to the others. Hence, for this
author, without instrumentsliketariffsand
subsidies, industrializationcould never have
startedinsmall countriesthat had tradewith
other countriesfacing increasing returnsto
scale.

Paul Romer: Increasing returns dueto
specialization.

Romer’ s1987 paper describesanattempt to
model increasing returnsthat arise because
of specialization. His model ignores in-
creasi ngreturnsfrominvestmentsinknow!-
edge. It focuses exclusively on the role of
speciaization. Thebasicideaof hispaperis
that, if weincludethenumber of intermedi-
ate inputs used in the production as an
argument of the production function of a
final good, the resulting technology is an
increasing function of the number of inter-
mediate inputs (that is, the output of the
final good increases with the number of
intermediate inputs used, ceteris paribus).
Thisrepresentation capturestheideathat an
increasein the degree of specializationin-
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creases output. So, the production function
specified by Romer’ smodel islikethefol-
lowing:

YLIMN}) = LM g(N/LM)

where M measuresthe range or number
of intermediateinputsused, and N measures
thetotal quantity of suchinputs. If g(.) isa
power function, then:

Y(LAM,N}) = M¥a (L¥@ Ne)

In this equation presented by Romer, Y
appearstoexhibitincreasingreturnstoscale
evenwhen M and N arenot relevant inputs.
As a function of labor (L) and the list of
intermediate inputs Xi = N /M, Y isacon-
cave production function, homogeneousof
degree one. Romer’s model also tries to
capture the idea that fixed costs limit the
degree of specialization. A decentralized
equilibriumfor Romer’ seconomy consists
of acontinuum of firmsin theintermediate
goodssector, and anindeterminant number
of firms producing final output goodswith
constant returns to scale production func-
tion. Thefinal goods firms are assumed to
be pricetakersinall of their markets. Each
of theintermediateinput producingfirmsis
the single producer of aparticular interme-
diateinput and has power in the market for
itsspecializedgood. Itisstill apricetakerin
the market for primary input.

Thekind of equilibrium that Romer ob-
tainsisamonopolistically competitiveequi-
librium. Some of his assumptions are the
following: potential and actual producersof
intermediategoodsmaximizeprofitstaking
the downward sloping demand curves for
these inputs, and the price of the primary
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input (or primary resource) as given. In
equilibrium, some intermediate goods are
produced, and others are not. All firmsin
the intermediate goods industry earn zero
profits, and the price of these goods is a
function of the price of the primary re-
source. Thepriceof theprimary resourceis
determined by the requirement that profits
for the intermediate goods producers must
be zero. For a given stock of primary re-
sources, thekey quantitiesto bedetermined
areM (thenumber of intermediateinputsto
be produced) and X ( the amount of each
input).

A curious feature of Romer’s model is
that, if thefunctiong(.) isapower function,
thenthequantitiesfromthesocia optimum
problem, coincide with those in the decen-
tralized equilibrium. Thisresult relies cru-
cialy on the fact that the stock of primary
resourceisgiven. Theproblemariseswhen
weallow an alternative usefor the primary
resource, because then, following Romer,
thedecentralizedequilibriumwill differ from
the first-best social optimum, In particular
any model that explainsgrowth by allowing
individuals to forego current consumption
and accumulate additional units of the pri-
mary resource, will necessarily have an
equilibrium with less accumulation of this
resource, than would be socially optimal.

Then, for the dynamic version of this
model, Romer solvedfor therepresentative
agent’ sproblem allowing theindividual to
accumulate the primary resource, and as-
suming a utility function with isoelastic
form, andaCobb-Dougl asproductionfunc-
tionfor theconsumptiongood. Attimet, the
consumer will receive labor income given
by the marginal product of labor, timesthe
number of labor unitsworked, and arenta
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income given by the interest rate timesthe
number of capital unitsrentedtothemarket
(where the interest rate is taken as given).
So, the consumer chooses how much to
consumeand therateof accumul ationof the
primary resource.

Just asin the Romer’ s static model, the
equilibrium condition in the market with
monopolistic competition is that the range
of inputs produced at time t, must satisfy
M(t)= aggregate savings. Each individual
consumer takes the path for M(t) as given,
becauseit dependsontheaggregatesavings
decisionsfor al consumersintheeconomy.
In thissense, M(t) behavesjust like aposi-
tiveexternality.

Romer verified that this equilibriumis
suboptimal, sincerelativeto themaximiza-
tion problem faced by each consumer, a
socia planner would not take the path of
wagesor M(t) asgiven; instead, the planner
would take account of thefact that ahigher
rate of savings leads not only to higher
investment income, but also higher labor
income. The planner would also produce
more output for a given stock of primary
resources by setting X* and M at optimal
levelsrather thanat equilibriumlevels. But,
accordingto Romer, these effects causefor
social planner solutionto haveahigher rate
of investment and a higher rate of growth.
All individuas can be better off (by an
agreement).

From Romer’ spoint of view, theanaly-
sisof thisequilibrium, resemblesonewitha
positive externality, and this apparent “ ex-
ternal economy” associatedwithspecializa-
tion, isclosely relatedtotheintuition behind
Marshall’ sterm. Although themodel isnot
one with atrue positive externality, it be-
haves exactly as if one were present. The
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only intervention needed to achievethe op-
timum in this special case is a subsidy of
savings. Therefore, oneof themain conclu-
sions from Romer’s work is the fact that,
under thepresence of increasing returns(in
this case as a result of specialization), the
market resource alocation is not an effi-
cientallocation, and henceaninterventionis
needed to achieve an optimum.

Summary and Conclusions

Thispaper hasincluded some of the central
contributionsto generalized increasing re-
turnstheory. In thefirst part of the essay |
presented the classical origins, and in the
second part | analyzed the evolution of the
basic theory.

Theideaof increasingreturnsisimplicit
in Adam’ sSmith’ stheorem ontheeffect of
the division of labor and in Marshall’s
discussion of industry or sectorwide exter-
nal economies. Animportant pointin Mar-
shall’s theory is the fact that division of
labor and mechani zation create atendency
toincreasethe scale of production, and the
chief advantages of production on large-
scaleare: economies of skill, economies of
machinery and economiesof materials. Be-
sides, the aggregate scale of production
resultsongrowthof wealth, andanincrease
of thistypesof economieshasavery impor-
tantinfluenceintheway of determiningthe
supply priceof acommodity. For Marshall,
increasing returns could not coexist with a
competitivemarket.

Y oung devel oped adynamic model un-
der conditions of increasing returnswhich
stem from the division of labor along with
roundabout methods of production. The
indirect (roundabout) methods of produc-
tionandthepersisting searchfor marketsby
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modern industries, might have convinced
Y oung that economic progress can best be
understood by the Smithian theorem: the
division of labor islimited by the extent of
the market. The potential for expansion
through specialization is unlimited and is
possibleevenwithout popul ationgrowthor
new discoveries. However, this process of
expansionisgradual for tworeasons: learn-
ing of new skills and geographic adjust-
mentsby | abor takestime, asdoesintertem-
poral capital accumulation. Y oung elabo-
ratesontheconnection betweenthedivision
of labor and increasing returns. The advan-
tage of the division of labor among indus-
triesissecured by fuller realization of round-
about methods of production that become
feasibleand economical whentheir benefits
canbespread over alargefinal output. This
view of industries as an interrelated whole
network is dramatically different from the
neoclassical view of competitivefirmsun-
der constant returnsto scale.

Kaldor objected to the use of constant
returns to scale as a device of economic
analysis. Asanalternative, hereviced Allyn
Young's ideas and applied his analysis to
international trade. For Kaldor, specializa-
tionandthenindustrialization, givesriseto
the effect of superior competitive power of
themoreefficientand dynamiccountries, as
compared to the others. To reduce, and
maybeto avoid thiseffect of superior com-
petitive power of the countries facing in-
creasing returns technologies, it is neces-
sary acarefully designed tariffs and subsi-
diessystem. Thisinstrument isanecessary
conditionfor industrializationtotakeplace
insmall countries.

Thetheory of increasing returnsfindsits
most widely recognized applicationsinthe
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new theories of endogenous growth, well
represented by Arrow and Romer. Arrow’s
model of learning by doing shows that the
learning effectintheeconomy isthecauseof
increasing returns, and the presence of in-
creasing returnsispossibleevenif we con-
sider an economic environment of perfect
competition. Thisis understandable if the
distinction between privateand social tech-
nology ismade. Romer, who quite explic-
itly tieshisworktoAllynY oung’ semphasis
on specialization, identifies technology as
the output that emerges from a production
process that exhibits increasing returns to
scale. Romer formulates Y oung’'s growth
theory asanintertemporal optimizationprob-
lem. He introduces an al-purpose capital
good “Z”, which isused to produce inter-
mediateinputsand demonstratesthat com-
petitiveequilibriumissuboptimal under the
conditionsof increasing returnsdueto spe-
cialization.

As said before, in the wide economic
literature we can find a great number of
studiesinvolving theincreasing returnsis-
sue, and the most relevant ones were pre-
sented here. However it is important to
mentionthat, evenwhenthework regarding
increasing returnshasbeen very extensive,
there are still many puzzles. Nowadaysfor
example, oneof themain concernsbetween
themacroeconomistshasbeenhow toincor-
poratetheproblemof nonconvexities(among
which we can find the presence of increas-
ing returnstechnologies) in businesscycle
theory. So the door of researchinthisissue
isstill open.
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