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Abstract

In the economics profession there is a fierce dewatther industrial and innovation
policy should be targeted to specific sectorsmndi This paper discusses the welfare
effects of such targeted policies from the perspedf strategic game theory of the
firm. A theoretical case for picking winners thrdug preferential innovative policy is
discussed in a third-market international trade ehoathich is shown to hold without
evoking retaliation from foreign competitors. Hoxge, in practice information
uncertainties remain a concern. The question whathhis case ‘backing winners’ is a
wise policy option depends on the characteristidh®information asymmetries and
on the extent the government is able to desigreseteprocedures which minimize the
transaction costs that may be caused from the mpakécipants’ opportunistic
behavior.
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1. Introduction

Both in theoretical economic analyses and in tHeparena, there is a debate about whether
innovation and industrial policies favouring cemtdargeted industries or firms are welfare
enhancing or not. For example, the “innovationfptat”, a think tank organised by the Dutch
government with the prime minister as chairman, $elected a number of economic sectors
which are believed to have a key role in the knogée economy of the Netherlands. These
sectors will have some priority in obtaining sugpbrough government funding. This policy
of selecting and consequently ‘backing winners’ irespired by an advice by the Advisory
Council on Science and Technology (AWT, 2003). iefch criticism was raised both against
the selection procedure and the presumption thatgthvernment is able to predict which
sectors or firms would be winners in innovationr lwstance, Jacobs and Theeuwes (2005)
asserted that it would be better to back ‘challesigmstead of winners, however without
indicating how the government would be able to de@bout these challengers. The Scientific
Council for Government Policy, in a report on inaten policy, criticized the procedure of
selecting key innovative sectors by arguing thatklvey winners may lead to protection of
existing structures, institutions and interests RYR008). The procedure excludes innovative
outsiders indeed, which do not yet have the powdrsize to qualify as winner. Moreover it is

unclear why winners need government support anyhow.

This paper discusses the options for a targetedstridl and innovation policy from the
perspective of a strategic game among firms owsgcivhere welfare effects of such targeted
policy may stem from a cost reduction. Governmemipsrt may take various forms and the
conventional debate around the benefits and thgtisisens of industrial/public/trade policies
will all matter one way or another. For a smaleppeconomy, in that most of the modern
industries are exposed to the international coripetimost of the government intervention
will naturally take the international trade poliégature. While the conventional wisdom of
laisser-faire is valid, in large part, under thedtized world of perfect competition, it has been
identified that a strategic incentive to intervemi¢h international trade for welfare-enhancing
benefits of the policy imposing country under infpetly competitive market structures may
exist (e.g. Brander, 1985). Such shift in the th&oal stance was made from recognition of the
interactive feature among the firms and governmenslsch is contrasted to the conventional
economic reasoning based on the terms-of-tradensalya favouring restricting trade rather
than promoting it (see Brander, 1995, for a goodvesy). The policy tools can be various,
including tariffs and non-tariff instruments, exgproduction/R&D subsidies and even more
subtle government procurement details. The argusneckived criticisms as well, which were

mainly clustered upon its ‘beggar-thy-neighbouratiee and the possibility of a mutually



destructive trade war. Subsidies to specific indestor firms may lead to distortion of
international competition and may lead to retadiatiin which case the policy has a negative,

instead of the warranted positive effect on natioredfare.

While the conventional discussions have been manlend the structure of uniform — all the
beneficiary firms are treated equally - policy, @aymmetric redesign of a uniformly-optimal
policy may bring about a new incentive of the ggat trade policy: the industry-wise profits
can be newly created without affecting the othaditiyg partners and therefore without the
usual retaliatory concern. This new feature isipaldrly strengthened when a public policy
aims to encourage the R&D activities by the firnomestic firms can be unequally treated to
create an asymmetric structure of the firms’ effectmarginal costs. The restructured cost
conditions among the firms then sets a new ganeefarlthe firms to rationalize their output
decisions, which may serve to save upon market-pisduction costs for the benefit of the
policy-imposing country’s profit increase (Jo, 2D08Bhis profit creation can be sustained for
various technologies and thus it is distinguishrednfthe conventional profit creating argument
in the literature which is valid only when econoro§ scale prevails in the production
technology. Also, since this new profit creati@pect of strategic R&D subsidy remains valid
without affecting the other trade-involved courdriboth the other exporting competitors and
the importing economy, it is robust to the usuatle war concern. It can be even shown that
such strategic benefits of a non-uniform R&D pol@n enhance domestic profits even when
the free trade is initially optimal. While the thretical aspects of the new argument can be
well-grounded, the practical choice of the polietalls still remains questionable. For example,
firms may take extra actions to be given a favourtiie policy authority. It may create
unhealthy transaction costs from the social welfeespective without a visible countervailing
benefit, whereas firms may take it as an incentoveeconomize upon their pre-policy cost
conditions so that they can be picked as a winmeupy The point being that the strategic
feature of industrial/trade policies naturally satihtains the flip sides in terms of the firms’
behaviour and its resulting welfare implicationswill be critical to sort out the important
factors for the success of an industrial policy leshat the same time, staying alert for the
possibilities that the undesired negative effecy ive caused.

This paper aims to provide a theoretical and caial# assessment of the pro and con side of an
industrial policy so that it can give a hint unedrich circumstances the government innovative
initiatives and targeted policies can be welfaréagrting. In the perspective of the policy
discussions on whether, and if so, how to back aiigir- or challengers - the paper focuses on
the dynamic feature an industrial policy naturatiguces in the private sector through their

own rationalizing behaviour. Together with the poi@ rationale of backing winners, the



paper also presents the issues for which a polithoaity has to be alert for a successful

implementation of such a targeted policy. In tlespect, our analysis sheds a meaningful light
on the on-going efforts by the government to bratgput efficiency gains and a welfare

improvement.

The remainder of the paper is organized as follsestion 2 illustrates the above-mentioned
‘aggregate-profit creation’ effect of a non-unifoR&D policy and the theoretical justification

of an unequal treatment of the domestic firms, Wtacgovernment may be attracted to. This
strategic effect is shown to be greater as the domirms are treated more discriminatorily.
Section 3 then discusses the practical implicatidihe robustness and benefits of the idea of
backing winners is highlighted and the issue of howationalize upon the cost-saving effects
of an innovative policy is also discussed. Othendfies and concerns related with the
incomplete information and the proper policy desiga also addressed. Section 4 touches upon
the distinction between the corrective and strategijectives of a policy and redistribution

scheme matter from a political economic concerd,s@ttion 5 contains concluding remarks.
2. A Model for the Basic Rationale

This section presents a two-county two-sector tmatket international trade model to
illustrate that a country has a strategic incentventroduce non-uniform R&D policies to
create industry-wise profits without affecting thieade-related countries. This potential
rationale will be used as the benchmark model to @at the factors that may matter for a
successful implementation of an innovative initiati First, the conventional case with the
initially uniform R&D policy is reviewed so as tonphasize its beggar-thy-neighbour feature.
Next the aggregate-profit creation effect of a mmiform structure of an industrial policy is
discussed. The analysis leads to the main poligglegjne, that ‘backing’ the right targets —
both present and potential — should be the moreiitapt rationale than simply picking the
winners when an innovative industrial policy is smered, while the latter case may still be

justified under limited ideal situations.

The simplifying assumptions of the basic model asefollows. Each of the two countries,
domestic and foreign, is endowed with a singlediacf production, referred to as labor and
denoted byL and L* respectively using which the firms produce a numre good and a

homogenous oligopoly good. Consumers in the twontas consume only the numeraire

good’, which is produced under competitive conditionshwionstant returns to scale. The

2 Domestic consumption of the oligopoly good and various returrssadle can be easily incorporated
without affecting the main results.



oligopoly sector in each country hagi =1, 2, ...,n) andn* (j =1, 2, ...,n*) Cournot firms
and produces under constant marginal costs ongxpmrt to the third-market. The trade is
assumed to be balanced by implicitly assuming tiratnumeraire good is imported from the
third-market in exchange for the export of the afigly good. The number of firms in the
oligopoly sector is assumed to be fixed due togkistence of some form of entry and exit
barriers. In this third-market framework, there \abe no scope for an import-protective
device. Rather, a government may seek to intervétietrade by promoting exports in one
form or another. While this strategic aspect ofeaport promoting trade policy may be best
presented through export subsidies, R&D policiel lvé considered here since the aggregate
profit-creation effect to be demonstrated in theinmsections below does not occur under
export subsidi€slet alone the GATT Codes limiting the practicetué latter. Initially, only the
domestic government imposes an R&D subsidy arsldssumed to be applied uniformly to all
domestic firms. The case to be considered heretigoastage ganfen which government
decides upon a uniform R&D subsidy in the firstggtaand the firms compete in quantities
under the Cournot conjecture in the second stagsilpy over more-than-one finite periods.
The time structure of the game here is differeminfra typical one-shot game or a conventional
dynamic extension of it in that the cost-reduciegéfit of an R&D policy is realized over time.
The Cournot conjecture is only for demonstratiaz@ivenience and the main argument can be

extended to almost all conjectural variations.
2.1. Criticisms against the Conventional Uniform Policy

Let x, andy, denote exports to the third oligopoly market byngstic firmi (=1,2,..,n) and
foreign firmj (=1,2,..,n*) which add up to the total industry outp@t ¢ andc* denote each
domestic and foreign firm’'s marginal cost andandz;* denote each firm’'s profit from their
third-market sales. Assuming the intra-country syatria costs for the initial state, we have
G=C, G*=C*, X=X, ¥;=y, Q=nx+n*y, == and z*=7* for all i and]. Let s denote the uniform
R&D subsidy to each domestic firm. Then, the a$teibsidy marginal cost for a domestic firm
can be defined as

k=c-a(S- 3-fs e(( ala+p) oy
whereS = nsis the total R&D expenditure by the domestic goveent. f(>0) represents the
cost-reducing effect of the R&D subsidy to a firm d@s own marginal cost and(>0)
represents the external cost-reducing effect spbdker from the R&D subsidy to all the other

domestic firms. The spillover effect is assumeavtok within the national border only, which

8 Jo(2009) discusses differences in strategic effects abrégpibsidies and R&D subsidies.

*R&D process is only implicitly treated through its cost-asgveffect. This is to focus on the strategic
benefits of R&D policy by avoiding unnecessary complexigt tvould follow an explicit treatment.



can be easily extended to the case of an intemadtgpillover. LetP(Q) be the inverse demand

for the oligopoly good in the third markdthen the firms’ profits are defined by
(X, ¥:9= RQ x o (( Ala+p)sx; z* (x,y;5) = P(Q y- ¢, )

and, considering that the cost-reducing benefthefR&D subsidy is realized over time, Shy
periods, the relevant domestic welfare would beftilewing T-period discounted value of
domestic labor incomé.f plus domestic firms' profit from the third-markeitr) net of one shot

government subsidy expenditures)(with ¢ being the discount factor
T
WT(s0) =) 6 (L+nz)-ns. (3)
t=1

The subgame perfect Nash equilibrium of the game fseatk by the optimal subsidg

satisfying the following optimization condition
T
W (si8)=n(}> 6"'r-1)=0 (4)
t=1

and theT-repetition of the one-shot Cournot-Nash equilibrium ingbeond stage as follows:
7 =P+xP —c+((n-1a+p)s=0; m, =P+yP' ~c*=0, (5)
We assume that the usual regularity conditions hold digk@! P"(Q) < 0 or not too much if

positive’, (i) second order conditions for the firms,( = xP" +2P <0, n*yy =yP'+2P <0), (iii)
x andy are strategic substituteg, = xP"+ P <0; 7fyx =yP"+ P <0) and (iv) the equilibrium

is interior and each firm is exporting a positiv@aunt. Then the global uniqueness of the
Cournot equilibrium is implied, and a comparatitatiss reveals the following$) xs> 0, ys<

0, (i) Ps< 0, Q> 0 and (iii) 7s > 0, s < 0. We can further show that the positive optimal
R&D subsidy which maximizes the national welfand exists for largeT and 5.° This
unilateral incentive to offer a strategic R&D sulysiis consistent with the conventional
findings: an R&D subsidy imposed in the first stadiers the firms’ strategic interaction in the
second stage of the game and thereby makes dorfiestsc aggressive behavior credible in
the market share rivalry, enhancing domestic natiarelfare even net of subsidy expenditure.

This national incentive however is not confinecbtee country but reciprocal. It can be easily
—T
shown by considering the joint global welfahé E\/\/T(s ¥+ VV( ,$*5, in which theT*-

period foreign welfare is

® This is to avoid the indeterminacy of the optimal fornthaf policy.

® As is well known through the other literature, the sidapend jointly on the relative sizesmfn* and
the sign ofP”, while the linear demand case is independent of these paramétlargen, in particular,
induces over-competition among the domestic firms and maydesokegatives. For detailed proofs,
see the appendix in Jo (2008) for the R&D policy casklazahy and Montana (1998) for the export
subsidy case: the working mechanisms of the policies@rtoo different from each other.



(W*)T*(S*;Cs*) :Z(a*)t_l(l_* n* 71'*) -n*s* (6)

with z* = Px — c*y +((n — 1p* + p*)s*y ands*, o*, f* o* T* defined analogously. By
analogy, the foreign government’s unilateral incenfor an R&D subsidy can be implied as
well, and we can readily construct further detwlgonclude that the mutual R&D subsidies by
both governments turns out to be jointly sub-optith@he skepticism of this prisoners’
dilemma phenomenon of the R&D subsidy game is oeted and the trade war remains

concern.
2.2. Non-uniform Innovative Policy and Aggregate ProfitCreation

The conventional discussion as reviewed above aanuniform subsidy. When an R&D
policy takes anon-uniform structurehowever, a new strategic feature can be drawn loghw
national policy authorities may be motivated to gider an intervention. An asymmetric
treatment of the domestic firms through a non-unifeystem of R&D policy may successfully
manipulate the firms' decision in the third-marketd improve the national welfare without
affecting other countries. Below we show the sup#yi of a non-uniform policy to a uniform
structure when the domestic firms are homogeneousrins of their cost structure. Later in
section 3.1, we will extend it to the general casasymmetric costs. The issue of sensitivity of
the optimal policy form to the details of competitimode being one of the most effective
skepticism against the conventional strategic tiaaley, the robustness of the argument for

various competition modes will also be discusseskition 3.1.

Suppose that the firms in each country have theestmohnology and thus share the same
marginal costs. Assuming that the Cournot equilitoris interior and all firms export positive
quantities to the third-market, the uniform R&D sigdiess ¢0) ands* (=0) will constitute an
initial equilibrium. Givens ands* from the first stage, the first order conditiors profit

maximization in the second stage of the game @& edme as (5):

1 =P+XP - c+((n-Da+p)s=0; m, =P+yP -c=0, (5))
wherek =c—-((n—-1)a + f)s and k* = c* —((n* -a* +p*) s* . Summing the first order

conditions across all the firms in the oligopolglgis

(n+nM)P(Q+ QP(Q-(nk- nK=0. ()

TWs=W + W' =W = *n(Z(S )Hi S—l) andWs =W," + W = W' = '62(5)“7[ s —1j using
t=1 t=1
implicit function theorem and, sinceg and 7, are negative, it followsVs <0andWs <0. Reducing

the equilibrium subsidies improves the joint wedfar



When the demanB(Q) is non-convex or not-too-convex as assumed i#s&c model, the
implicit function theorem guarantees a uniqdt is obvious then that the industry outgt
the priceP and therefore the industry-wide reverR@ all depend only on the sum of the
marginal costsik + n*k* but not on their distribution across the firfiiBhis independence
implies that a rearrangement of the initially unifosubsidies into a non-uniform way
preserving the total subsidy expenditure does fiettthe industry output and price, while the
composition of the equilibrium output of each fiagmanges. To prove, suppose that the
domestic government redesigns the initially unifd®&D subsidy & ns = § to {s:

zinzls, =ns= S} in such a way that the variance of the subsidieases while preserving

the total R&D subsidy expendituand the new equilibrium still remains interior, evas
denotes the R&D subsidy to domestic firif positive). For simplicity, the foreign subsidty
assumed to remain uniform. Then the domestic fisrmarginal cost after the redesign

becomesk =(c-a(S- s) - fis) whereas foreign firms’ marginal cost remains thes ak .

The first order conditions after the domestic stpsedesign change to

r, =P(Q+%xP(Q- k=0, F12,...;, 7, =P(Q)+yP(Q- K =0. ®)
Since {5} is such thatzi":ls1 =ns= Sand the equilibrium is interior, the sum of margicasts
ok o+ Z?ilk* =nc-((n-1a + B)S+n*k* does not change. Then we have the

following observation:

Observation 1 The total industry output Q and the price P remairthanged and so does the
industry-wise revenue PQ. ThatA®? = AQ = A(PQ) = 0.

Now we will see how domestic firms rationalize thehoices when the structure of the subsidy
is modified. Denoting the initial outputs of thendestic and foreign firms by andy, the
following first order conditions need to be sagsfi
P(Q) + (x+Ax )P'(Q) — (k + Ak, ) =0,i =12,...,n, 9
P(Q) +(y +4y)P(Q) — (k* +Ak;*) =0,j =12,...,n*, (10)
whereA denotes the changeaused by the redesign of the domestic subsidge&Iremains

the same andk* = 0, (8) implies thathe above conditions (9) and (10) are reduced to

A% P'(Q) —Ak; =0 and Ay; =0.

8 The observation that industry output and price @oarnot industry are independent of the distriouti
of marginal costs has undoubtedly been noted aedi ssveral times in the literature. For example, se
Bergstrom and Varian (1985), Salant and Shaffeigl®® Bandyopadhyay et al (2004).



Since P' <0, it follows thatAx; and Ak; take the opposite sign from each other and the

following observation is implied.

Observation 2: When the initial subsidy is redistributed in a nomform way as above, we

observe that the output of a firm experiencing bssily decrease will contract and the output
of a firm experiencing a subsidy increase will engbavhile there will be no change in the
output of a firm — either domestic or foreign - whesubsidy unchanged.

Now we are ready to discuss the main feature ofatigementsAP =AQ=Ay; = Gmplies

that the foreign and the third countries are nfe#céd, allowing us to ignore the external effect
of the subsidy redesign on the other involved ademtind focus on the domestic welfare only.
Since it also implies that the domestic firms’ aggate revenue will not change, the industry-
wide aggregate profits of the domestic firms wiltiease if and only if the domestic firms'
aggregate cost of production decreases. This aggregrofit gain to the domestic firms
therefore will improve the national welfare and jbimt welfare of all three countries involved
improves as well. In the discussions below, we @epland highlight this new feature of
‘aggregate profit creatidnof strategic non-uniform R&D policies, which coméhrough an
asymmetric treatment of the domestic firms andaggregate cost saving effect. This cost
saving effect will turn out to be greater as thesities are redesigned in a more discriminatory
way. The intuition behind can be clearly highlgghtwhen the initially-uniform subsidies are
redesigned only across the two firms as illustratedhe Appendix. Now we consider the
general case in which all the firms are treatetkghtly from one another. From the first order
conditions (8), the equilibrium output of the dotiedirm i is given byx, =(k; —P)/P" and

the aggregate production cost for the domesticsfinitl be defined by

n _ n kI —_ P _ 1 n k2 P n (
=Y kA== K- 11)
Lk =2 kg =g K-p Lk
Using the variance identity fokf i = 1, 2, ...n}, we can rewrite the above aggregate cost to
b
3 1 21 Ki P
kx =—|ngf -2~ - —Yk 12
; (A Pr k n2 P' ; i ( )

Whereaf is the variance ofK}. SinceP' < 0 andzi":lki remains unchanged, the aggregate

cost >k x decreases when the varianeg increases. Noting¢ = ((n-1Da+ p)*s5 in

which 05 denotes the variance of the non-uniform domes8® Rsubsidies §}, we can

conclude that the aggregate production cost of dbmestic firms becomes lower as the

1C



variance of the subsidies becomes greater. Domagiegate profit increases accordingly and
thus domestic and joint world welfare improves, ethéffects are greater as the domestic firms

are treated more discriminatorily. The followingaary summarizes the discussion.

Corollary 3:  Suppose that the uniformly optimal R&D subsidy svpiled and domestic

government redesigns it in a non-uniform way sa ﬂZ:ai”:lsi =ns= Sand the new Nash

equilibrium remains interior. Then, the domestidio@al welfare improves — more with a
greater degree of non-uniformity of the subsidiesh#e the foreign and the third importing

countries remain unaffected.

Note that while the foreign R&D subsidy in the iglitstate may not be ruled out, the skeptical
concern of a foreign retaliation, if any, is onlpre-redesign concern. Since the foreign country
is not additionally affected by the domestic supsiddesign, the aggregate profit creation
effects per-sedoes not cause an additional foreign retaliationcern and the non-uniform
R&D subsidy system turns out to be Pareto-supéoidhe uniform subsidies. A country may
be attracted to heavily subsidize a few firms whilecommodating the loss to the firms
receiving less subsidies through an appropriatéomet redistribution scheme. It is also
noteworthy here that the incentive for an uneqguedtiment of the domestic firms remains valid
even when free trade was initially optimal and neaste R&D policy was presumed. A
detailed discussion is skipped but the necessatipnaevill have to combine both R&D
subsidies and taxes if no new public expenditurte e financed. The R&D expenditure and
revenue can be cancelled out while the rationaiziehavior among the firms can create
aggregate profits whose working mechanism is theesas the above. Or subsidizing a few (or
all) firms through a newly financed fund may be sidered as well if the expected welfare gain
is big enough to cancel out this subsidy expenglituSince no ex-ante efficiency difference
exists and an asymmetric policy is applied in themses, an appropriate redistribution scheme
will have to be introduced to justify an arbitraglection of those to be subsidized and those to
be taxed.As an additional remark, the main argument canieneded to many directions
including the case of heterogeneous costs amonifitine and non-Cournot competition modes,
the details of which will be discussed in the reedtion.

3. Practical Implications for Backing Winners

The reason to focus on R&D policies as a way taloohstrategic industrial policy is that it is
the most relevant strategic policy tool under therent WTO regulations which prohibit a
direct export or product subsidy for the developedntries. The analysis of section 2 shows

that a non-uniform structure of R&D subsidies ipenior to the usual uniform one as it

11



enhances aggregate profit and national welfare rimeyouniform one, and does not involve a
retaliation concern. Whether the unilaterally o@tirR&D policy was imposed or free trade
prevailed as the initial state, it is asserted ¢hegdesign of the initially-uniform R&D policy in
a non-uniform way or a new imposition of non-uniforR&D policy leads the firms to
rationalize their behavior in a way to create iridusvise profits. Since this welfare
enhancement effect is strengthened as the degréee afon-uniformity of the firm-specific
policy increases, this provides a country with aoentive to further strategically stimulate

private sector decisions through an asymmetriesystf the R&D policy.

The main question, however, is about the praciinplementation of such non-uniform policy.
The theoretical model assumes that all firms otose@re equal and will react in the same way
in case of a redistribution of R&D subsidies. Mapecifically equation (1) asserts that
parametep, the cost-reducing effect of the R&D subsidy téiren on its own marginal cost,
and parametet, the external cost-reducing effect spilled ovenfrthe R&D subsidy to all the
other domestic firms, take the same value foriaii$ or sectors. By the way, in case0, we
have positive spill-over externalities which may itg1own be a reason for R&D subsidies.
Equation (1) also asserts that the initial margoeats,c, are the same for all firms or sectors.
In casec, a andp are equal for each firm or sector, or when theegowment is unable to
discriminate between firms or sectors with resgedhese parameters, the policy of picking
winners according to the analysis of the previagisn boils down to throwing a dice to select
the winners who will obtain all of the subsidiehateas the others will lose. Obviously such
policy is not feasible. First it will be legally heiable to select recipients of subsidies by a
purely random selection mechanism. More importartitywever, the government may have
some clue about which firms or sectors will qualidy being selected as winners. It implies
that in reality the parametecs a andg will indeed differ amongst firms and sectors. fratt
case it seems reasonable to select those firmsctors which have the lowest valueaé#nd
the highest values ef andg so that subsidizing these firms or sectors is maffgtient. Then,
the next questions are: how does the governmeshfith about these differeds, a's andg’s;
how do the firms or sectors react when the govemnseuncertain about the true values of
these parameters, and how does the governmentsagdisences betweeg, o and g in

selecting winners to be backed?

From that perspective of practical policy impleragion the remainder of this section focuses
on how to realize the benefits of the non-uniforoliqy prescription and it looks at what

loopholes and caveats the policy prescription éostal'he pros and cons of the discriminatory
industrial policy naturally reflect the flip sidd each other and a successful implementation

would require one to sort out and highlight the Kagtors of the pro side and to pay extra
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caution to minimizing the con side. In that respibet discussion in the Netherlands on what
innovation policy to conduct, with the innovatiolafiorm favoring a policy of backing winners,

can act as reference case.

3.1. Robustness and Benefits of ‘Backing Winners’ Idea

This subsection builds upon the theoretical insigiketched in the previous section to provide
a thinking box for an innovative policy authority bow to select winners and on how a policy
authority can economize upon the benefits of sugbliay. The robustne3sf the non-uniform
industrial policy is illustrated first in order thighlight the superiority of a preferential
innovative policy to uniform ones, when some of #ssumptions of section 2 are relaxed, and

then we extend our discussion to the issues thaliey authority need to pay cautions to.

3.1.1. Superiority of a Preferential Policy to Uniform Ones

The trade model described above emphasized thefitseak creating ex-post difference in
marginal productivities through an asymmetric R&Dligy. If the initial conditions were
identical, then a government can simply realize #ugregate profit creation effect by
redesigning or introducing a new policy in a wagtttreats the firms unequally. If the firms’
productivities were different initially, howevehe optimal form of R&D policy would have
been asymmetric as has been well-documented ilit¢hature (see, e.g., Neary, 1994; Leahy
and Montana, 1998; Kujal and Ruiz, 200XK)so0, it has been pointed out that the optimal form
of the export promotion policy is sensitive to thay firms interact and the optimal policy form
depends on the parameters of the economy. The tziginale of the aggregate profit creation

sketched in section 2 however can be shown tollgstdo the above two concerns.

(i) Heterogeneous Costs

While the above aggregate profit creation effect lse most clearly illustrated when the firms
have the same cost conditions, the heterogenecstscese would be more practical and
popular in reality. When the firms are of diffetefficiency in the initial state, the optimal
subsidy will be naturally asymmetric from the begivy, favoring the more efficient firms. In
fact, it can be shown that the more efficient fistmould be given a greater subsidy, which
contrasts with the conventional ‘infant protectemgument’ which favors a policy to help those

firms or industries who are lacking in competitieen. Suppose that the firms’ marginal costs

® Only the asymmetric cost case and various conpetibnjectures are reviewed in this report. See Jo
(2008) for the robustness to the other extensiook as various returns to scale in technology and
‘international’ spillover of an R&D activity etc.



are asymmetric and denoted fQyandc*. Given the initially optimal R&D subsidys} and

{s*} which would be asymmetric, let's consider a reidmed domestic — only domestic for

simplicity — subsidy§} for which 3., § = nsdoes not change and the resulting new Nash
equilibrium remains interior. Then the sum of tharginal costk =c¢ -a(S-"9 - S sand

K
i

¢ -a(S-§)-F sis preserved again after the subsidy redeskgain Corollary 3

applies and the aggregate cost can be expressedrieeas (12), assuring the aggregate profit
creation effect. The intuitive proof for an illustive case that subsidies are rearranged at two
firms is provided in the Appendix. As to be mengd below, the existing finding that the
initially optimal policy is naturally asymmetric drthe new finding from section 2 that an
additional gain can be created by further increpstie degree of non-uniformity of the policy
reinforce each other to shed a light on the mailicypauideline of this paper — back the

winners rather than encourage the losers.

(ii) Various Competition Modes

Although different characterizations of oligopadlistbehavior would give rise to different
policy suggestions (Eaton and Grossman, 1986)arit lme shown that the aggregate profit
creation argument as discussed above remainsregiddless of the specific form of the initial
policy. It can be illustrated using the conjectwariation parameters — developed by Bowley
(1924) - following the convention in the literatude firm’s conjectural variation is defined as
the output response by the other firms in the itrgiubat it conjectures would co-vary with its

own output change. Formally, the conjectural vaatparameters for domestic firmand

foreignj are defined by; andv; such thatdQ/dx =1+v, and dQ/dyj =1+ v’} . To simplify,

let us assume that the firms have the symmetrigecames:v, = v*j =v for alli andj. v<-1

implies a pricing below marginal cost and is slyiclominated byv=-1 which case
corresponds to a price-taking or a Bertrand gamse.cgince the equilibrium was assumed to be
interior to guarantee positive outputs, the case of1 can be excluded, in which case only
the most efficient firm would export. Therefore wan only consider>- 1° Now let’s

consider the domestic redesign of the initiallyfamh R&D subsidy §} to {s} in a non-
uniform way that preserves the total subsidy exfere] i.e.zinzlsI =ns=S. Then the profit

maximization conditions (5) after the subsidy regiesire modified as follows:

7, =P(Q+ XP(QU+ Y- k=0;x, =P(Q)+ yP(QU+ Y- k=0, 43)

Y As special cases,= 0 would correspond to the Cournot case, v > Gexmnts the conjectures about
more aggressive behavior than Cournot,arch+n*-1 to the collusive case. Note that there would be
no aggregate profit creation effect under homoges@ooduct Bertrand case.
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where k =c-a(S-s)-ps and k' =¢ —((nN" -Da +p°)s . The sum of these net
marginal costszi”:lki +er’*:1k* remains unchanged and the corollary 3 appliesstiuting

% =(k; —P)/P'@+v) from (13) and using the variance identity fok}{ the domestic

aggregate cost is expressed as follows:

1 5 (Zinzlk")2 .
ZK Pa+v| T 7 | Par v)Zk

(14)

Since P’ >0 andv > -1, the above aggregate cost decreases when thmcﬁadé increases

and the aggregate profit creation effect is assfwed wide range of conjectural variations
parameters. In the special case aof=- , the resulting equilibrium will involve corner

solutions and only the most efficient firm is subaéd. In all the other cases in which the
equilibrium remains interior, the aggregate prafigation effect holds true when extended to

general conjectural variations.

3.1.2. Implications for Backing Winners

The unilaterally optimal subsidy in the conventibsanse brings national benefits at the
expense of trading rivals and thus the retaliagmssibility seriously limits the practical
applicability. A unilateral deletion of an on-goisgbsidy does not serve a national incentive.
And a mutual reduction or deletion sounds idealibutot self-enforcing due to its prisoners’
dilemma property or, even if agreeable, the opemati or transaction cost — both visible and
invisible - for it may amount to a non-negligibivel. As such, a trade-intervention, once made,
has a tendency of lasting for long. One way or lagtan on-going policy can be justified and
then the theoretical model shows that a non-uniftorm outperforms a uniform structure. If
the trade policy authority failed to realize it atiak current subsidy were non-discriminatory,
then the discussion of the previous section apalies the profit creation can be sought for.
However, even if the actual imposition of the sdies fully internalized the favorable market
fundamentals behind and took an asymmetric strectuis worthwhile to emphasize that such
preferential subsidies outperforms the uniform &libs in welfare improvement. A fairness
argument for uniform subsidies might be raised ibithould not necessarily be favorgd.
Rather, a subsidy redesign had better be madevayahat helps those firms which are already
cost-competitive. That ikacking the winnerhas to be the more relevant slogan an innovative
policy authority should stick to rather than prditeg the laggards. Such policy of ‘helping

loosers’ has, by the way, been abolished by thelbgbvernment after a parliamentary enquiry

™ Section 4 discusses whether a redistribution schemed be required or not.



in 1983/84 which revealed the failure of such irtdak policy in the late 1960’s (so called
RSV-enquiry). In addition to the aggregate profieation incentive, the idea of backing
winners is further strengthened when the policylemgntation process involves a mechanism
through which the firms put extra efforts to impeawpon their initial productivity to be eligible
for beneficial policies. This may have been theriibn of the Dutch innovation platform when
it organized a beauty-contest-like process in otdeselect the winners to be backed, and be

named as key innovative sectors. This point isudised in a greater detail in later subsections.

3.1.3. Degree of Industrial Competition and Backing Poternial Winners

As a caveat of the basic model in section 2, tgaraent of the model does not limit the degree
of asymmetry in the way the firms are treatedarirextreme case the policy may try and create
a national champion so that some firms have to agitthe degree of unequal treatment
increases further. The market may become more otraded and the ex-ante conditions for
aggregate profit creation may be distorted. Noy dhé initially assumed uniform policy may
be ungrounded but the strengthened market powéheoexporting firms may also bring a
detrimental effect to the trading partners, patéidy the importing country, which may induce
the other countries to impose a countervailinggyolilt is also true that optimal form of the
initial policy even before the preferential reagament of it may be sensitive to the relative
size of the domestic and foreign firms. Too mangndstic firms may induce over-competition
among the domestic firms, jeopardizing the poténtilfare benefits from a subsidy, and too
few firms may case an anti-competitive market digios. As such, the policy authority should
make sure that the players in the market remaineaend the potential newcomers should be
allowed to freely enter if they find it profitabl&he right degree of competition in the industry
should be maintained and in this regard liftinggiaind exit barriers is important. The dynamic
benefits of the preferential innovative policy asnttasted to a uniform structure therefore
hinge upon the idea of backing potential winnera/al as the existing winners. In other words,
the policy should be keen on also ‘backing chakesy as advocated by Jacobs and Theeuwes
(2005).

3.2. Rationalization upon the Cost-Saving Effectsd, #) of an Innovative Policy and

Importance of Commitment

The basic rationale in section 2 relies on theofeihg three key features: the ability of a policy
authority to commit to a policy, the effectivene$dk&D in reducing own costs, and the extent
of spill-over effects. First, the commitment by gowvment toward a particular policy

constitutes an important part in the multi-stageneenic models in which firms’ strategic
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behavior follows the previous decision by the polathority. As has been well indicated in
game theory literature, a non-credible promisehcedt does not constrain the behavior of the
other players. This is why coordination or an aggiee behavior in private level often lacks in
sustaining tendency even if it were agreed or trignless such idea stays in its best interest,
the firm would not behave as it initially declared promised. This means that the
rationalization effect to create the aggregateifraf section 2 will be realized only with the
government’s ability to commit to a set of indusitpolicy, only after which the domestic firms

will adjust their behavior from their own rationadtion incentive.

In the introduction of section 3 we argued thatassumption of the basic model in section 2
that the cost-reducing effects are symmetric acthssfirms in an industry or across the
industries, is not realistic in practice. The cak@eterogeneous costs discussed earlier already
shows how the policy of backing winners can be giesii when the initial marginal costs
parameter in equation (1) vary across firms or sectors.dality, however, the spill-over cost-
improving effect ¢) and the own cost-reducing effeg) ©f an R&D policy would also vary
depending on to whom the subsidy is given. An asgimmstructure otx and$ would be a
norm rather than an exception, which case canliigrited by the following marginal cost to
firm i after the R&D policy:

k=G-2a5-As (15)

j#i

A highera; means a higher spillover effect and a highemplies that a subsidy also improves
the subsidy- recipient’s cost in a greater degheel. in the aggregate production cost (12), it
becomes obvious that the policy authority can urtlealize the welfare-enhancing effect by
distributing the subsidies in a way that the firwigh a highersreceive higher subsidies and
those with lowep receive lower subsidies. By the same token, tmesfihat create a higher
spill-over effect in terms of improving other firirefficiency are to be preferentially treated.
The latter also implies that an industry which @alleshows a higher spill-over is to be given a
priority as well if selecting industries were tissue. The ideal selection of the beneficiary to
be backed by the innovative policies therefore @¢dnggin by looking at the size efandg for
the firms across the industries to select the riigitistries first and then apply a non-uniform

structure of subsidies to the firms in those indest

3.3. Mechanism Design for an Efficient Monitoring

The criteria to back the right winners are ratheaightforward as summarized above. The
more challenging issue is developing an informagiathering mechanism to sort out the firms

based on their productivities, self-cost-savingeet$ and spill-over effects. The government
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needs to utilize the existing data to derive dethihtuitions about the productivities for the
firms in an industry before and after R&D subsidiese imposed. And for a sustainable effect
of welfare improvement, it is important to desigrdaperate the mechanism through which the
preferential selection of the firms be made in fiicient way. While it is natural that the policy
authority does not have complete information alibet private sector’'s parameters, a well-
designed mechanism may bring about an additionaé¢fiieto the economy by inducing the
firms to take extra efforts to improve upon theie4policy efficiency to be eligible for the
subsidy rewards. On the other hand, the risk of-serking behavior is present when the
government’s discriminatory policy is designed upbe observed performances of the firms.
Therefore a successful implementation of the pdiiag to be of such a form in which all the
agents get to internalize the costs and benefitisiwtheir own behavioral incentive system.
Below we non-technically address such issues cklatigh the informational details and the
behavioral incentives of the firms. Transactiontc@sues arising from the opportunistic

behavior concern are also discussed.

3.3.1. Incomplete I nformation

One of the major skepticisms against an interveidiu is that it presumes a good information
of industry details — cost, demand, the mode of metition etc. — on the part of policy maker.
Policy authority, however, is only limitedly infoled. The first natural observation is that firms
would behave opportunistically in order to influentbeir entittement to policy benefits. Over-
investment can be the consequence. This concernabsent in the model in section 2 by
assuming out private level investment or by assgmpirivate investment was optimal. Under
an incomplete information situation, a governmerynnvent a policy menu combining a
reward and a penalty through which the firms getrd¢weal their true types so that the
government can reflect on the actions taken byfithres to come up with the appropriate form
of discriminatory policy (separating equilibriumlyn that the uniform policy would be the

alternative if the screening effort fails and theamte private information were not revealed
(pooling equilibrium), well-designed mechanism wbube inevitable for a successful
realization of the best welfare outcome. On thetreoy, a separating equilibrium in which

different types of firms take different actions blieg the government to treat them
discriminatorily is not always a better option thapooling equilibrium in which all the firms

take the same actions and are treated in a unifaaon In this regards, a policy maker should

pay extra attention to the details of the incomgieformation when designing an innovative

policy.
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3.3.2. An Additional Benefit of Inducing Efficiency Improving Efforts

When the innovative policy is to be imposed in scdminatory way based on the pre-policy
efficiency level of the firms, the firms would talteas an incentive scheme and would try to
enhance their productivity even before the subaghlignment to the firms. A virtuous cycle of
high productivity-high subsidy-high productivity Wfurther separate the good firms from the
bad firms, and the preferential subsidy mechaniam et a binding platform for this self-
selecting process. This additional efficiency-gagnieffect is distinguished from the usual
screening mechanism which is often useful undeagymmetric information situation. The
latter solely aims to separate the good firms fthenbad firms while the proposed R&D policy
implementation mechanism would drive even the &fisient firms to put in their efforts not
to further stay behind. That is, not only the sapiag equilibrium but also the pooling
equilibrium may bring a welfare gain from the natibperspective. To compensate those firms
who improved in efficiency yet ended up receivirmgvér subsidies due to its lower-than-
average productivity improvement, the governmeny rimeroduce an additional subsidy if
available.

3.3.3. Concern of Rent-Seeking Behavior and Other Transaction Costs

However, when selecting the right firms is the ca&infocus of the mechanism, the firms’
efforts to receive a high subsidy may lead the ditmbehave to the selection mechanism only.
The so-called rent-seeking behavior may prevaibleethe actual subsidy assignment. This
rent-seeking incentive typically leads to the pmiexs’ dilemma situation, in which all firms
tend to take an action only to be picked for a aigbubsidy but with no practical contribution
toward the meaningful efficiency improvement, yialyl the socially undesirable outcome.
This phenomenon can be clearly captured by degg@ingame in which the order of
movements between the firms and government is sedefsee e.g. Gruenspecht, 1988). If the
government assigns subsidies after firms take #iorato signal their types in terms of their
productivities, all the firms would have an incestito over-invest for a lower cost to be
eligible for a more beneficial subsidy. The subsidgignment mechanism can help to mitigate
such an incentive if the mechanism contains theaghlisting system in which those who
received a higher subsidy yet did not show a megnirperformance in productivity gain ex-
post should be further penalized through a lowdssgly. The plausibility of an effective
incentive mechanism for the genuine cost-reducffgts prior to the subsidy assignment can
be seen through the framework of the repeated gaimgame theory. Firms would select to
play opportunistically when the game is played amtige or just a few finite times. But when
the firms are conscious of the through monitoringchanism in which the policy authority

regularly updates the details, they will necesgasitigh the potential gains and losses from
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such an opportunistic behavior. In this regardelébdrately designed follow-up program of the
industrial policy is needed to manipulate the siypsecipients to behave toward the socially
desirable outcome. The productivity gaining effdrysa firm to be eligible for a higher subsidy
could be exercised through a visible investmemeaw technology or penetrating into a new
market for a higher scale economy realization. ibnd might seek an efficiency gain through
non-tangible resources which had been availablengetutilized. All kinds like operational,
technical and managerial resources might have aeh loptimally exercised and the R&D
policy mechanism would give the firms to reach thaptimal utilization for all possible
business areas. These all contribute toward redubim transaction costs, which need to be all
counted as the positive feature of the mechani3ime transaction costs can be saved on the
policy authority side as well throughout the whaleannels of sorting out the recipients —

assigning subsidies — and monitoring the outcoméhf®next rounds of subsidy imposition.

4. Miscellaneous Issues
4.1. R&D Joint Venture versus Adversarial Approach

As another meaningful intuition, the relative sidea andf in (15) can shed a light on the
debate about which policy between R&D joint ventdriee. cooperation among the firms — and
adversarial approach is to be adopted. Partigulaglated with the possibility of the rent-
seeking behavior by the firms as an opportunisticavior, it is worthwhile to make comments
on the issue of whether a cooperative R&D joint tuem should be preferred or the
conventional adversarial approach should be favgseeé e.g., Neary and O’Sullvan, 1999).
One concern about the adversarial approach istthedvides a firm an incentive to over-invest
or under-invest. The former case matters if th#é-gper effect is negligible and thus a firm
has an incentive to more-than-optimally invest ieegtself a strategic advantage against its
rivals in subsequent product-market competitiond Alme latter case becomes real if the spill-
over effect is substantial and thus a firm facefaantive to less-than-optimally invest lest its
rivals enjoy the benefits of its investments. Basic model in section 2 assumed out this issue
of a suboptimal level of private investment by ifoly treating the private activity stage only
through the cost-reducing effects of the investmEioivever, the issue remains a concern and
encouraging an R&D joint venture as an alternativethe above-addressed adversarial
approach could be an option. Given the two-facadni@l sub-optimality of an outcome when
non-adversarial approach was adopted, we can sitdaggest a rule-of-thumb criterion on the
matter: when the spill-over effecta;] dominate the own-cost reducing effegd,(an R&D
joint venture had better be encouraged through lwitie cost-reducing effect of an R&D
policy will be maximized although the aggregate fiproreation may not be obtainable.

Otherwise, an adversarial policy through an asymimgeatment of individual firms should be
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given a priority. It is noteworthy that the innoigatt platform, in its beauty contest to select the
key innovative sectors in the Netherlands, very Imfavored those sectors where firms
appeared to be able to present themselves jointlyd beauty contest. The implicit intuition of
the innovation platform behind this design of tlomtest may be the desire to enhance future
spill-over effects in addition to finding out in wh sectors there already were joint R&D

ventures.

4.2. Corrective Objective versus Strategic Objecte

While the main part of our analysis focuses ondtnategic objective of an industrial policy, a
policy authority may also have a distortion-corieztobjective in mind. In particular, in
connection with the R&D activity by the privaterfis that are to be influenced by an R&D
policy, the possible sub-optimality of the privdirn level investment as raised in the above
might induce a government to try to catch both tsb@ herefore, it has to be understood that
the optimal form of the industrial policy — subsidy tax — depends on which incentive
outweighs. From a corrective policy perspectivéaxawould have to be imposed if the spill-
over effect of an R&D subsidy causes an over-imaest for a firm and a subsidy would be
optimal if an under-investment is caused. Yet tipginoal form of policy from a strategic
perspective depends on the other factors suchresigeer demand and the completion mode
among the firms. If both motives reinforce eacheotfit is not a concern. However, if the two
motives are counteractive, the relative importaotéhe two objects has to be well weighed

before a preferential redesign of the policy isadticed.

4.3. A Political Economic Concern: Redistribution $heme

From the usual perspective of positive economidgmthere are winners and losers with the
winners’ gain bigger than the losers’ loss, an appate domestic redistribution scheme for a
Pareto-efficiency will have to be introduced. A gavment may want to do this to ensure all
participants gain. However, in light of the spexipurpose of innovation policy, such as is the
objective of e.g. the Dutch innovation platformeanay even leave the outcome as it is. In that
way it can be utilized as an incentive schemeterfirms to improve their technology and cost
conditions to further guarantee a higher subsidya bood scenario, the incentive scheme will
lead all the firms in the industry to reach a higbk#iciency in absolute terms. If then, the
subsidy redesign may rely on the relative meastiefficiency gains to reward only those with
high efficiency improvement while those firms wihbelow-average efficiency gain will still
get penalized and receive a lower subsidy. A gawernt may take another stance by rewarding

all those with an efficiency gain yet in a discrirafory way. The firms’ efforts will be praised
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although unevenly. Of course such non-uniform polaf ‘backing strong winners’ and
‘backing ordinary winners’ requires an additionaind for the subsidy spending. The
opportunity cost of the public fund will becomeiasue again, and the government will have to
weigh all the related costs and benefits. The csidis would involve both the visible cost and
the invisible transaction costs while the benefitmuld entail the screening effects in this
asymmetric information environment to effectivelistthguish the low-cost firms from the

high-cost firms as well as the usual cost-savirmparaging benefits.

5. Concluding Remarks

This paper discusses policy options for industiia innovation policy using a new feature in
strategic trade policy. It illustrates in a thea@a case in an international oligopolistic market
under complete information situation that a norfama innovation policy through R&D
subsidies is superior to a uniform policy in itsmkstic welfare enhancing effect. It is shown
that the usual retaliation concern that arises fitsnmadverse welfare effects abroad does not
apply and that the case holds true under a vaoiebghavioural conjectures among the firms.
The theoretical argument is found useful in theatelmn whether a targeted innovation policy

is warranted in case the government is to ‘pickback’ winners.

Although the benchmark model was sketched in tkalidorld with symmetric Cournot firms
and it can be extended to the non-Cournot casegtsasymmetric costs cases in the initial
state are more realistic and also the cost-saviiegteon the firms or sectors of R&D subsides
will rather be asymmetric. It implies that the govaent will have to exploit a priori
information on the differences of cost reductioattthe R&D subsidy will bring about. That is
especially true for the size of the spill-over effewhich are positive externalities and may lead
to under-investment in R&D unless it is internatizeithin the system or through an industrial
policy. The problem is that the government has nmgiete information on the true initial
efficiency levels of the firms and on the extentooft reduction that the subsidy will bring
about. Firms may be induced to behave strategi¢allpersuade the government through an
information revelation, which could even lead toepinvestment and to rent seeking. It
requires the government to design a carefully @edited strategy for innovation policy and
must at least be consistent in keeping that styatdgnetheless, the rationale of the aggregate
profit creation remains valid as long as the poliogker can sort out the informational
asymmetry to clearly configure the initially optihngolicy form. Furthermore, it may bring

about the additional benefit of inducing extra gfan the firms’ side.
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From this perspective, our analysis discusses tm#ows strategic issues for a targeted
innovation policy with their pros and cons. It takas example the strategy of the Dutch
innovation platform, which designed a beauty cdnitesrder to select key innovative sectors
in the Netherlands following the policy proposadsconduct a policy of ‘backing winners’.

Informational configuration about the current affitcy conditions of the market participants
has to be preceded and also the potential effigigains through the policy has to be well
estimated, while the potential opportunistic bebawy the firms should be discouraged. A
carefully designed mechanism to provide the firhesright incentives and also to monitor their
post-policy behavior should be combined as welladidition, the ‘challengers’ should not be
completely isolated from the whole picture and strategic details of the policy should entail

backing the right winners — both existing and ptiétn

As a final remark, we note that the analysis of thaper does, by no means, rule out the
possibility that the ex-ante optimal form of thelipp may be indeterminate or that the
informational complexity may lead to a substarttiahsaction cost loss so that eventually it has
negative welfare implications. The discussion & folicy options in this paper only has a
qualitative character and is based on modern thebsjrategic firm behavior. A more fully
fledged analysis would need a formal treatmenhefdpecific strategies. Then a quantification
of the net welfare effects that the optimal defithe policy strategies can bring about, is to
be made. These net welfare effects may turn obé tpositive, but can also very well appear to
be negative. In other words, in spite of the thécae model of this paper, which provides an
argument for backing winners, in practice the cohsuch policy may outweigh the pros. This

is the scope for future research.
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Appendix

1. Proof of aggregate profit creation when the sulesidire rearranged only at two firms:
() Homogeneous cost

Consider the case where the initially-uniform sdles are rearranged only at two of
then initially identical domestic firms, which we deedby firm 1 and firm 2. Initially
S1= S, ki =k andx; = X.. Assume the subsidy is reduced on firm 1 and daisefirm 2,
preserving their sum. Thekk; >0, Ak, <0, Ak; +Ak,= 0 and it follows fronProposition
4 and Lemma3 thatAx; < 0, AX; > 0 andAx; +Ax; =0. Given this, we explore the
change in aggregate production cost for the doméstis given by the following:

((ky + Ak ) (% +A%) =Ky Xq) + ((Ky + Ak, ) (X +AX%,) = KyX5) AL

= (AK A% + AK,AX, ) + (KA + KoAX,) + (%AK, + X,AK,) *y
In the above, the second and the third term islequeero becauske = ky, Ax; + Ax =
0 andx; = Xp, Ak;+ Ak, = 0, respectively. And the first term;Ax; + AkoAxo) will be
strictly negative sincax; andAk; take the opposite sign from each other. Therefore,

the change in aggregate cost in (Al) is strictigatizve.

(i) Heterogeneous Cost

Now suppose the firms costs were asymmetric ihyjtidr two firms; c, >c, and
s < s initially, and subsidies are redesigned only oesthtwo firms in such way that
A$:<0, As, >0 andAs;+As,=0. Then, it follows that k;>0, Ak,<0 andAk;+Ak,=0 and
Proposition 4 implies thatx;<0, Ax>0 andAx; + Ax,=0. Thereforek; > k, andx; < Xo.

From (17), the aggregate production cost is
(A, A%, + AK,AX, ) + (K AXg + KoAX, ) + (X Ak, + X,0K, ). (24)

The first term in (24) remains strictly negativéaelsecond term is also strictly negative
since kiAx; < 0, koAX, > 0 and KiAxg| > koAXo|, and the third term is also strictly
negative sincenAk; > 0, %Ak, < 0 and$;Ak;| < kxAky|. Hence the aggregate production
cost decreases and the aggregate profit incre@sesimplication from this subsection
is that a country should help those firms which already cost-competitive, which

contrasts with the conventional infant industryuamgnt.
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