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Abstract

We present a generaquilibrium model of imperfeccompetition toanalyze
Rosenstein-Rodan’s idea tiie ‘Big Push’. Simultaneous investment afany
sectors of theeconomy can be profitable for everyone althoughsaotor can
break evenindustrializing alone.The mechanismthat generatesuch multiple
macroeconomic equilibria is a demand spillotreat influenceshow factorsaving
the chosen production technologies are. Contrary toettisting ‘Big Push’
literature, we show that pure profépillovers can cause multiplequilibria.
Equilibria with modern technologies apreferable toothers. Adoption ohighly
productive technologiemay bethe only way toget out of a'’bad’ equilibrium.
Technology choice crucially depends on the property rights on profits and is shown
to be extremely fragile with respect to policy.



1 Introduction

In recent contributions to the development literature, Rosenstein-Rod&¥s, (1961)
famous articles othe benefits of simultaneous industrialization have received ratteimtion:

if many sectors in areconomyadoptincreasingreturns toscale technologies simultaneously
they cancreateincomethatbecomes a source démand inother sectors. Thushey enlarge
the marketsize for other productswhich makes industrialization possibl8imultaneous
investment can be profitabler everyone even if no sectocan break eveimdustrializing
alone This pattern isextremely important fromany policymaker’'spoint of view. Suppose
there is an economy that is at #ane time capable of a preinduststltesuch as widespread
cottage production and a modern state wheréd¢hefits of masproduction can be exploited.
Then, no exogenous improvement in endowments or technological knowledge is needed to
move from a backward to a modern econosticicture. Such aeconomy is capable of
improving economienatters in autarchy, withoainy help fromabroad. Thevay to generate
this improvement is a co-ordinated action of many agents. If industriafisimgmake positive
profits, theycreatehigher demandor other goods. A singlérm will not takethis demand
spillover into account, thus exerting @xternality onothers. Thesexternalities give rise to
multiple equilibria. Weassociate the jump from aquilibriumwith low aggregaténcome to a
higher production outcome with the famous ‘Big Push’ by Rosenstein-Rodan.

The described idea of multipkguilibria induced by demand spillovesss informally
discussed in thBOies [seee.g.Fleming(1955),Scitovsky (1954)] and taken up in teeminal
paper of Murphy, Shleifer andishny (MSV) (1989)* MSV show that multipleequilibria do
not appeaautomatically. The spillover of profits asthers is nosufficient for multiplicity in
their model. Starting from aequilibriumwhere nofirm wants toadoptincreasingreturns to
scale technologies, each investimm would lose moneythus reducing aggregairgcome and
making it evenmore unattractive foall otherfirms to invest. A seconaequilibrium with a
higher level of industrializationannot exist. MSV concludiaat othermechanismsire needed
for a ‘Big Push’ situation. They suggest alterations of demand, such as higher wagpaitb be
in industrializing firms,intertemporal demand shifts and edlivisible infrastructure project
necessary for industrialization (railroads).

The present paper challenges this point of view. By a slight modification of their model,

we show that pure profgpilloversare able togenerate multiple macroeconomnequilibria.

The production technology ahy single firm will be optimaliyadjusted to the markstzethat

the firm is facing. A huge markewill make it profitable taadopt anothetechnology than a
relatively smallmarket. Specifically, the larger thedemand for ggood, themore it pays to
makethe technology productive. Profigpilling over on othefirms induce them to useven

more productive processes, thasreasing theiprofit. These profits due to factsavingwill
againspill over andinduce even moréactor saving by othemanufacturers. We shotlat an
industrialization equilibriumwhere firms use modern technologies can fgpported at the
same time as an equilibrivwhereonly smallscaleproduction with constant returns soale is

! The basic setup is developed in Shleifer and Vishny (1988).
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taking place. Thus we deot needadditionalstructure to motivate thpossibility of a ‘Big
Push’.

The paper is organized as follows. The next section presantsiodification of the
MSV (1989) model® In section 3 weanalyze existence and welfapeoperties of macro-
economic equilibriaSection 4 shows theffects of policy on equilibria. Isection 5 we argue
how the likelihood of occurrence of equilibria is affected by policy. The last section concludes.

2 The Model

We choose a simple example of a genegaiilibrium modelwith imperfect competition. There
exists a continuum of differegfoodsindexed byi, i 0J[0,1]. The representative consumer is
assumed to have Dixit-Stiglitz preferences

u:a':x(i)pdig/p, p<0,

over the consumption quantitiegi) of these goods is thetypical CES parameter and the
specification results in an elasticity of substitutioncof1/(1-p) D(Q]] betweenany two
goods.o is also theelasticity of demandbr good i with respect to its price. Themands for
goods will therefore beelastic, which seems to begaod approximation for less developed
countries. Goods ar@émperfect substitutes for eaabther. Note that we choosknear
homogeneous preferencesly to simplify calculations.Any concave functional form of the
same type yields equivalent results.

Eachgood is produced iits own sectorandmay besupplied bytwo types offirms.
Firstly, eachsectorhas a competitive fringiat uses the constant returnstale(CRS) tech-
nology x°(i) = L. x°(i) is the outpuiand I. the laboremployed inthe fringe of sectori. We
denote thatkind of productionsystemcottage productionin the following. Secondly, the
goodsmay also be produced by a sindlem in eachsectorhavingaccess to an increasing
returns toscale(IRS) technology with thenarginalproductivity of laboo,a =1 . Such a firm
has to ‘invest’F units of labor toset up the production process. We interphet input as
overheadcostnecessary for assproduction. The productivity factar can be influenced by
the effort of the owner to control thefficiency of her firm. Thatis, a is a function of
entrepreneurial efforg,, a = a(e;) with a(0)=1, a’'>0, a” <0. The effort improves the
organizationalstructure of thefirm, making hierarchiesnore efficient or monitoring the
workforce to avoidshirking. A well-designed organization tife firm saves labor given any
level of output.The entrepreneur in sectazan employthat manageriakffort e, to maximize
her utility

v, =1 -V(e), V'>0V"=0,V'(0)=0.

V() is the convex disultility of effort. She gets the firm’s profit

% The present analysis is restricted to closed economies. Although world trade has grown in the last decades, the
importance of thelomestic markeand domestic demand is undisputed. For an elaboratiothignpoint see
MSV (1989).
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where p. denotes the price of godd andw is the market wage rate. The term in square
brackets is thelifference between price amdarginalcost per ait of output. Knowing that
utility is linear in income, we could substitute profit in the manager’s utility function.

We assumdertrand price competition. The monopolist in easbctordecides to set
up the IRS orindustrial technology if the revenues froligh productivity production are
sufficient tocover thefixed setup cosand thedisutility of manageriakffort? Because of the
inelastic demand artthe competitiveringe that the entreprenetiaces, the profimaximizing
price will be equal to the productiaost of thefringe. Hencep. = w and inequilibrium the
IRS firm captures the whole market for theoduct! We normalizethe market wage rate to
unity. Thusp, =1,i 0[0,1]. Togetherwith the above preferencékis implies that constant
and equal fractions of income are spent on each good in equilibrium, independent of the market
structure. Due t@ur continuum ofgoods in theunit interval, this results in a demand &ach
good equal to aggregate incoMeTheith firm’s profit is then
_a(e) -1
ale)

wherea()= (o ())-1)/a () for notational convenience.

Y-F=a(e)Y-F,

The economy is endowed with a continuurinefastically suppliedabor of masg..
Aggregate income is the ‘sum’ of all proffis= i di plus the income of the workforce,
Y =TI1+L.

If a fractionn of the sectors in theconomyadopts anodern technology, aggregate profits are
M(n) = a(e)Y — F], where wetreatall entrepreneurs' efforts to be thkamee. This yields
aggregate income as a function of the fraction of sectors adopting modern technologies and the
efforts exerted in those sectors,

L-nF

Y(n,E) = ]_—Tde)

It is now easy to deriveéhe impact of changes dhe fraction of theeconomy industrializing
and of the entrepreneurial efforts on national product

oy __mn) (1)
on 1-nake)’

ov_ e

de 1-nae) '

m(n) is the profit of arinvesting firm, giverthat afraction n industrializes. The first equation
tells usthat thefirm's profit is distributedvia the entrepreneur'mcome onall sectors in the
economy. If this profit is positive, it raises profitsat other modernizedsectors. Thesole

% The single monopolist in each sectivat canadopt industrial structures is not just an assumption. With price
competition at most one firm will enter and pay the fixed cost in equilibrium.

* One can imaginthat themonopolist will price ar€ belowthe fringe's productionostand thersatisfies all
demand for good

® To make investment in IRS technologies possible at all, of caurde
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effect ofthe firm's profit is magnified bythe rnultiplier 1/ (1—na) > 1, which is increasing in
the number of firmsthat producewith IRS and in theorganizational efforts exerted in those
firms. The second equation tells wbout asimilar effect induced by every monopolist
increasing hemarginal productivity in production, thusaising her own profit. In turn, she
influences the profits adll otherindustrialized firms. An alternativaterpretation of the above
formulae fromthe supply sidepoint of view is as follows: &rm’s investment leads to a higher
productivity of labor. This causes a profit exactly equatht® net labor savedhis effect is
displayed bythe numerator of (1). The saved lalbooves intcall sectors of theconomy and
increasesoutput there. However, thmarginal product oflabor is higher in industrialized
sectors. The more sectdravingadopted an IREchnology and thkigher labor productivity
in those sectors, the stronger tesultingoutputeffect. This is described lifre denominator
of (1), which gives us the average of marginal labor costs across the economy.

The entrepreneurs in each sector have decisions to make: they decide whether to
enter the market by incurring the fixed cbstr to stay outside. If they enter, they decide upon
the technology being implemented to influence labor productivity.

3 Aggregate Outcomes and Technology Choice

We will now formally characterize thgamestructure. There is aontinuum of players, the
entrepreneurs, J[0,1]. Each player chooses a strategy, the efforf]], D{O} to select the
technologyu (e;). e, = 0 implies that in sectarcottage production with no fixed cost will take
place. Thepayoff of playeri is defined byv, = v.(e;,e_.). It is theindirect utility function
consisting ofthe profit i, minusthe effort-cost ternV. e_, :{ej|j 0[0,1] \ i} are the actions
of all otherplayers determiningggregaténcome® A Nash Equilibrium(NE) of thegame is a
continuum of strategie@; ,e_,) with g Oargmax v(g ,e; )for alli 0[0,1].

The decision process of agem as follows Her optimal effort is given by
a(e)Y(e,)-V'(e) =0/ (2)

if and only if
vi(e) e.) =a(e))Y(e,) - F-V(e) 2 0. (3)

The entrepreneur takes gisenaggregatencome. Ifv.())< 0, no IRSfirm is set up in sector

i. The strategies iour gameare strategic complemeni§ de /de; > 0. If (3) holds,firm i
earns strictly positive profits. Then, lsymmetry, this hold$or all investing firms,implying
dY/de, >0. From (2),de /dY=-a' /(a"Y-V") >0, and therefore the strategies of the
investing playersire strategicomplements. Due teymmetryand theconvexity assumptions,
only symmetridNE can exist. Ifv; > 0 for a single entrepreneurthenv, >0 for all i 0J[0,1],
and viceversa. Therefore, ianyNE n D{O,]} . We will analyzethe individual's optimaleffort
level in both situations. Ifin = 0, aggregatencome is just labor incomey = L. The effort
used by entrepreneuif she adopts an IRS technology is given by

ae)L-V'(e)=0. (4)

® Because of the continuum of agents, entrepreineas no noticeable own influence on aggregate income.
" Due to0" = 2a'? < 0 the second order condition holds.
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If n=1, aggregate income {& -F)/(1-a(e.)) . Entrepreneirs optimal action solves
L-F .
a(e ) “ae) V'(e;) =0

A NE with everybody investing will thus implicate

Ao =V ), )
-a(e’)
wheree” is theequilibrium effort of anyentrepreneur. To show tlexistence of such an equi-
librium, (5) must have a solutioand (3) must hold athat solution. Thehs of (5) is strictly
decreasing i, starting froma (0)(L - F) > 0. The rhs is strictly increasing and goifngm
zero toinfinity. Hence, there is at most olNE with strictly positive efforevels. The entry
condition (3) will be taken care of by the following proposition on the existendéeof

Proposition 1 (Nash Equilibria):

a) There exists a unique NE where nobody adopts an IRS technology, if, and only
if,
* L_ F *
ale )———-—-F-V(e 6
) ey " FVE) (6)

is negative, where" is given by(5).

b) There exists a unique NE where everybody industrializes if and only if
a(e")L-F-V(e") (7)
is positive, where” is given by(4).

c) There co-exists an equilibriumvhere everybody investd an equilibrium
where nobody invests, if and only6) is positivewheree” is given by5) and
(7) is negative, where” is given by(4).

Strategiccomplementarities can lead to multiglggregatesquilibria that display qualitatively
very different features. Three situationsiay arise. In case a) the adoption of an IRS
technology doesiot pay for entrepreneur even if allother agents choose todustrialize.
Aggregateincome isnot high enough to induce a market size firm i's produce that isble

to cover thefixed setup costs by operative profits.this casey, is negative at theptimale;

as calculated above, and tesulting effort othe manager-entrepreneur will be naughthi$
behavior is optimal for entreprenauit will be so for all the others. No IRS technology will be
adopted. Situation b) is the oppositssume everyone produces wilte basic technology.
Then theresulting market size i¥ = L. If the optimizatiorproblem of a singléirm results in
ane; suchthatv,(e’,0) = 0, thefirm will invest. Therefore, this isfficient for any firm, and
the wholeeconomy is adopting a modern technology. Case c) is most interesting from a
theorist's asvell as from a policymaker’point of view: it wouldnot pay for a singlefirm to
invest, because aggregaiecome just from wages isot sufficient to justify modern
production. On the othdrand, if a generiset offirms invest, market demand will be pushed
enough suchhat utility and profits for investing entrepreneurs are positive. We theswve
multiple equilibria. An interestinfeature of themodel is thatheredoes not exist an unstable
equilibrium where a fractiom™ [1(0,1) of theeconomy industrializes. Whethe payoff v, (0l
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of a single entrepreneur is zeand she is therefoiadifferentbetween setting up an IRBm

or staying with cottage production, she will already make strictly positive profits. Those profits
increasethe marketsize for any other firm. Hence, the next entreprenetiinking about
industrializing will have better conditions and therefore invests.

Contrary to MSV (1989) irour setting pure profit spillovers are able to generate
multiple outcomesNo exogenousnechanisms like highewages or the usage of tame
structure arenecessary to have a ‘Big Push’ situation. This resuduss to ouravoiding the
polar assumptions MSV make tme availabletechnologies. In their modéhe entrepreneur is
only giventhe choice between traditional production andIRS processwith fixed a. In
contrast, in oumodel additional economic insightwson byanalyzingwhich IRS technology
is picked. Moreover, it is moreealistic to assumehat monopolists adjust production
technologies depending dhe market conditionshey face. However, there is tachnical
similarity with MSV. They argue that anecessary condition famultiple equilibria in their
model isthat thelink between profits of a singlerm and theinduced spillovers must be
broken. Then, even when a sindlen makes losses, a positive spillover ¢ake place. An
equivalent effect is presentaur model. The objective of andividual entrepreneur igot just
to maximize the monetary profit. Thisutility from controlling labor productivitplays arole.
Hence the profits of a firm may already be positive when it does not pay to industrialize. This is
the split betweerthe individual's objectiveand the aggregaiteffects forwhich MSV (1989)
need additional structural assumptions.

To show that mitiple equilibriaare generic and more than a theoretical curiosity, we
provide a simple example.

Example 1Supposex =1+e, V = 9e. Thene] = -1+)Y/9 from the first-order-con-
diton. If n=0, Y=L. If n=1, Y=(1+¢ ,)(L- F). In theindustrializedstruc-
ture, from (5) we havee” = (L- F-9)/9. Choose the parameteis =10,
F=4, 8§ =5/2. In slight abuse ohotation, the argument of thillowing
functions isthe fraction offirms that adopt IRSechnologies. Theg, (0) =1 and
v, (0)=5-4-5/2=-1/2, hence no adoption d0RS is anequilibrium. Inthat
caseY(0)=10. But e’ () =7/2, v(1)=42/5-4-7/2=9/10 and Y() =
72/ 5. This gives us a secomNE. Of course, the parametegilues can be changed
in ways todestroy one or the othequilibrium. With respect tosmall changes,
however, theexample isrobust. Totally different parametrizations tgield
qualitatively the same outcomes are easily found.

The huge differences mutputvalues ofour examplesuggest that theesulting equilibria also
have different welfar@roperties. It is esly seenthat wecan excludehe workforcefrom our
considerations: prices aomity in any equilibriumand the workersincome is always., hence
their utilities stay the same. Let Hargmax v,(e;,e_;) be the best response of entrepremeur
on e_.. The optimal payoff of the entrepreneur is(e; (e_),e.) = a(e (e,))Y(e.)
-F-V(e~ (e_)). By the envelope theorem,

dy(e (e )e) _ oy v Y
L = ale ) g




which is positive if the other firms’ investments yield positive profits. From this follows

Proposition 2 (Pareto-ranking of multiple equilibria): If there exist multiple NE, they
can be Pareto-ranked in order of the effort levels. Higher effort level equilibria
Pareto-dominate lower effort level equilibria.

Note that Proposition 2 igalid for multiple equilibria with positiveeffort levels, independent
of symmetry. If we had a distributiaver different fixedcostsF(i), i J[0,1], we might have
more than onequilibrium wherenot all firms, but some fractions diirms with the lowest
costs, enter.

From the precedingliscussion we have sedimat there is arexternality of asingle
firm’s investment onothers. We will now show that due tbis effect,NE are not Pareto-
efficient. Takingthe market structure amperfect competition as given, a benevolgictator
would solvemax a(e)Y(e) - F—V(e). This results in a firsbrder condition of an interior
solutior?

a (e™)Y(e™) + a(e”")—dYéepo)

=V (e™). (8)
e™ denotes the Pareto-optimal effort arfy entrepreneut.From the envelope theorem the
resulting value functiow, (e, e®) at leastveaklyexceedsy,(e”,e”) for anyi. By comparison
of (8) with (5) we know thae®™ # e;. From the proof of Proposition 2, fitllows ™ > e,
We concludehat theutilities of the playersare strictly larger under thgenevolent dictator’s
regime, if adoption of IRS pays at all. We therefore formulate

Proposition 3 (inefficiency of NE): Any NEith positiveeffort levels is not Pareto-
efficient. The efficient efforts are higher than the equilibrium efforts.

Note that a uniquBlE with nobody adopting IRS technologies may be efficient. In such a case,
even if the technology is chosen by Hueial optimizerthe markesize isnotlarge enough to
justify spending the fixed setup costs.

4 The Effects of Policy on Equilibria

In a situation wherenultiple aggregate outcomes witlifferentoutputand welfare properties
are possible,the influence of policy is ofgreat importance. As bBenchmark we will first
analyze how an optimal policy can implement the Pareto-optimal allocation as descr{Bgd by
Any entrepreneur’s effort ipositively related to the profishe can obtain. To internalize the
externality, we know from Proposition that the entrepreneurial incentives to us$ggh
productivity technologies have to be increased. An appropriate profit subsidyratevill do

the job. Theobjective of an entrepreneur becomerx (1+s)(a(e)Y - F)-V(e) and
results in a firsbrderconditiona’(e;)Y +sa'(e; )Y — V'(e; ) = 0. Forthis expression to match

& The social planner’s objective function need not to be concave. We assume an interior solution to exist.
° Due tothe symmetry there is no aggregateefficiency induced by imperfect competitiofhus, thesolution
of the social planner’s second best problem is a first best.
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(8), sa'Y = adY/ de. Remembering that in a higiutputequilibrium dY/de= a'Y/(1- a),
we conclude

Proposition 4 (decentralization of Pareto-optimal allocation): The Pareto-optimal
allocation can be decentralized in a high output equilibrium by a profit subsidy of
rates” = a(e™)/ (1- a(e™)), wheree® is given througt(8).'°

For apositive analysisthe above result is unsuited feeveral reasons. Firstly, forbalanced
budget to reach thsubsidyrule, we need lump sumaxation.This device isnot available in
practice. Secondly, thenly people whabenefit from such a policgre the entrepreneurs who
receive higher profits and utilitiedVorkers get thesame as before. Wihus turn to the
evaluation of more realistipolicy measures. Governmeral over the worldrely on profit
taxation as a way ahising funds. Firmare often moreasily toobserve thamndividuals and
thus taxes can be taken from them moneaply.Moreover, profit taxation ideld to be
favorablefor distributional reasons. Imanysocieties productive capital is the hands of a
small class of relatively wealthy individual&rom a politico-economic point of view profit
taxation does not harm the majority of voters and may hence be easily imposed.

Assumethe government taxes profits aate t. If the governmenthas the same
preferences as the population or tax revenues are redistributédndsare spent according
to the preferences of the representative consumerdanthnd remainshe same ceteris
paribus The maximization problem of amntrepreneur becomesax (1-t)(a(e;)Y - F)
-V(e,). It is solved by the optimal effort under taxatghgiven by

(1-va(e")Y-V'(e") =0, 9)
if industrializing pays. Applying the implicit-function theorem on (9), we obtain
*t [
de” _ ay <0
dt (1-ta'y-v"

The productivity under taxation is lower. The condition that industrialization resudil, at
1-t)(aY-F) -V =0, is also harder tdulfill, as follows fromthe envelope theorem. Thus,
we have twadetrimental effects othe adoption of new technologies. From thgcussion in
the preceding section we saw thHagh output equilibria needthe adoption ofrelatively
productive technologies. We therefore formulate

Proposition 5 (aggregate effect of profit taxation): The higher the tax rate on profits,
the smaller is the parameter space that allows for high output equilibria. Any high
output equilibrium is characterized Wgwer output than in the corresponding
regime without taxation. High output equilibria vanish at all if t is sufficiently
large.

Due to thegualitative differences between industrialization anttage productiomquilibria,
the effect just describethay have immensenpact onoutputand welfare. The existence of
macroeconomidigh outputequilibria is extremely fragile withespect to thenicroeconomic

19 Proposition 4 does not imply that by such a profit subsidy the good equilibrium is necessarily implemented.
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incentives. Profit taxation has negatimeentive effects. T@how how sensiblequilibria are
with respect taxation, we extend our example.

Example 2 We take preferencesechnology and parameter values axample 1.
Then, fort >.077, the high output equilibrium vanishes. Hence, even relatively low
rates of taxation can have large aggregate impactt =. 05, theindustrialization
equilibrium impliesowners’ efforts o™ = 1.28. Utilities from profitsare .296 for
the entrepreneurs and .184 for the governrf@nthe individualswho receive the
tax revenues). The output¥s=13.68. Thus a relativeutputloss 0f36.8 percent
may be incurred by a change of the tax rate of 3 percentage points.

The aggregateimpact of microeconomic disincentive effects can be dramatitelf'good’
high outputequilibrium isdestroyed byolicy measureghe economyfalls (or is held) back in

a ‘poverty trap’. Note that it isasy to generalizie result of Proposition 5 to othpolicies.

For example, a shareof workers in the profits of thizgm is formally identical tataxation. In
many countries such devicemeinstalled.Our resultindicates that serious problemsy be
caused. More generallgny mechanism influencing the technology choice of single firms may
have strong influence on macroeconomic outcormié&e simultaneous installation bfgh
productivity technologies in large fractions of #gx@nomymay bethe only way to escape a
poverty trap. Amain influence orthe choice of production technologies are property rights on
profits. The distribution of profitclaims in single firmscan thus bevery important for
aggregate measures. Téxample wepresentedjives us an idehow fragile equilibriaarewith
respect tgpolicy. Slight changes ithe government’s instrumentsay cause largelifferences

in national incomelue to thecritical mass effect causing discrete jumpshi@ outcome of the
market process.

5 A Note on Equilibrium Choice

In Proposition 5 we argued that the parameter spacaltbass for ‘good’ equilibria shrinks
when some policy is applied. If‘good’ equilibrium isdestroyed bypolicy, we mightargue
that such a policy hasdverse welfare effecttlowever, we ofterremain with a ‘bad’ low
productivity trap with, at thesame time, a good outcome. In sucltase, what are the
normative implicationghat a parameter spaediowing for the good outcome idarger or
smaller? If we daot determine which equilibrium is chosand why, what is thenfluence of
the parameter space?

Obviouslytheresulting equilibrium is a matter tifie agents’ expectations of the other
agents’ actions. Sincthe other agents’ actions are dependentth@ir expectations what
everybody els&loes, expectations about other expectati@ve lto be formed. This problem
hasnot yet been resolvedully satisfactorily bythe theoretic literature. In macroeconomic
models related tohe one we present, tleguilibriaare of the ‘sunspot’ type [Gans (1994)].
That is, expectationsnay be influenced by any imaginable mechanisrdependent of its
economic content. In this sense, the parameter spagéavenothing to do with the question
of which equilibrium is picked. To see that this interpretation is superficial from an economist’s
point of view, considethe following polar examples where in each case we have NE.



Assume we havene hundred branchestime economy. In thérst casethe parameters and
the policy of the modelare such that ipaysfor entrepreneur to invest only ifall 99 other
firms also invest. Ifonly one sectosstays withcottage productiongvery industrializer loses
money. The second casdhg opposite: ibnly onefirm invests andhe resistays out, the one
firm loses moneyBut if two firms makethe investmentthe market is large enough and both
make positive profits. Toargue that the parameter spatas no implication onwhat
equilibrium is chosemvould mean arguinghat bothsituations arejualitativelythe sameThis

is somehow puzzling, and several refinemmechanisms have beesunggested to solve the
problem. Webriefly discusstwo of them whichmay beapplied toour setup.The first one
relates to Selten’€1975)‘trembling hand’argument. Suppose that 10 percent of the entrepre-
neurs makeerrorswhen deciding whether to invest ootn Thus,even if the high output
equilibrium isexpected to occur in thegst case ofour example, 10 firms wilhot invest. But
then investmentoes notpay for anybody, becausthe parameter spaaghich supports the
high outputequilibrium is so small. Ithe second case, even if the lowtputexpectation is
adopted, 10firms invest erroneously, butknowing that, everyone (who does notmake
mistakes) chooses tadustrialize. If weaccept thakind of reasoningthe parameter space
clearly matters. The second approach isattow for mixed strategies. Then, bgny given
priors about other agents’ expectations, Niteprobabilities of investment will depend on the
parameter space. If thprobability tochoose'investment’ is 10percent forany player, in the
first casethe lowoutputequilibrium will (almost certainly) result. Thu#e probability of 10
percent coulchot have been aoptimal strategy. By reasoninthat theoptimal randomizing
strategy musiput even lessveight on investmentthe high output equilibrium is (almost
certainly) erased. The second case works the otveer round,supporting thehigh output
equilibrium.

We do,therefore, thinkhat parameter spaces matteamny real world application of
the theory Any policy should be concerneabout notonly which equilibria mayurn out, but
also on how it influences the conditions that support those equilibria.

6 Conclusion

We have analyzed conditiommderwhich a lessleveloped economy is capableméking a

‘Big Push’ into industrialization. The coordination of investmeatsoss sectorsan lead to a
Pareto-dominant state ddrger output. This sort of jump into dagood’ state of matters is
possible becausany industrializedfirm capturesonly a fraction of its contribution to
economywide demand and profits. Even if a sifighe’s investment inproductivity increasing
technologies is not beneficial for the entrepreneur alone, it can help to foster industrialization in
other sectorsGeneralizingthe MSV (1989) framework we shotlat profit spillovers alone

can generate this pattern.

Allowing for a continuous choice of technologies, we walde tofocus on an
important pointnot yet extensively discussed ithe development literature: thmacro-
economic effects of property rightsdustrializationmay only bepossible if entrepreneurs
receive extensivelaims onthe profits generated by their actiorSmall changes in the
property rights such as profit taxatiamay have anenormousinfluence onaggregate
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outcomes. Even low tax rates can destnolustrialization equilibria, and slight changes in the
policy regime can dramatically change industsialictureand income of an economy. This is
due tomultipliers and critical mass effect$iat lead to huge reactions the aggregate. The
critical mass effect is already describedb8V. The multiplier due to theptimal technology
choicethat we present add=dditional economic insights: whidigpe of industrializations
chosen is certainly an important questionmany lessleveloped countries. 8ig Push’ may
be only possible if extremelynodern, highly productive ways of manufacturing are
implemented. The questidhus is notonly whetherto industrialize but how. Our model can
be interpreted as favorirtge immediate jump intdhe most productive technologyailable.
Several sequential steps of technology adoptig@ht not workand theeconomygets stuck in
a poverty trap.

The usualdisclaimer appliesone should besxtremely cautious wherapplying our
modelfor economicpolicy advice. Weprovide a very simplexampleto focus on economic
effects of simultaneous investments. Situatiagch are present in aodel not necessarily
occur in practice. Howeveany policymakershouldtake into account thpossibility of the
existence of those effects. If they exist, the impact of policy can be dramatic.
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