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Abstract

The globalisation process is analysed in a model where firms differ in produc-
tivity and quality. A lower bound to quality emerges, below which firms cannot
sell, however low their (local) wage rate. The range of quality levels between
the maximum and this lower bound shifts upwards when trade is liberalized (the
‘moving window’). The initial phase of globalisation, associated with trade liber-
alization, in an initially segmented (but not autarkic) world, may reduce welfare
in countries with intermediate levels of capability, but these countries may be the

most important gainers as capabilities are transferred in subsequent phases.

*Email address of author: j.sutton@Ise.ac.uk. JEL classes 400, 420, 440, 600, 611, 621



1 Introduction

This paper analyses the globalisation process by reference to a model in which firms
differ in respect of both productivity and quality (‘capability’). The model is of a
kind that is standard within the Industrial Organization literature but differs in impor-
tant ways from models such as the CES type models of Dixit-Stiglitz (1977), Krugman
(1978), and Fujita, Krugman and Venables (1999) that are standard in the trade liter-

ature.

The model of product market competition on which the present analysis rests is one
of a broad class of models that are used in the modern literature on market structure.
The main argument in favour of these models is that they lead to empirically successful
predictions regarding the levels of market concentration found in different industries,
and in particular they account for the fact that certain industries are highly concen-
trated even at the global level! (for a review of the literature, see Sutton (2007)). The
main novelty of this paper, relative to the I.O. literature, lies in extending this kind of

analysis to a general equilibrium setting.
This class of models is characterized by two key properties: Consumers choose which

firm’s product to buy on the basis of the price-quality combinations on offer, and:

(i) Any firm can choose to improve its level of productivity and/or quality by spend-

ing fixed and sunk costs outlays (‘R&D’)?.



(ii) If one firm has a product of higher quality than its rivals’ (and the same unit cost
of production), then it will retain some strictly positive level of market share,
even in the limit where the number of its lower quality rivals becomes arbitrarily
large. In other words, high quality goods cannot be squeezed out by low-quality
goods. This can be shown to be equivalent to saying that, even when the price
of its rivals’ lower quality products falls to the common level of unit variable cost,
customers will still be willing to pay a strictly positive price premium for the high

quality good?.

It is well known from the I[.O. literature that, within such a setting, there will be
some lower bound to market concentration, no matter how large the market becomes
(the ‘non-convergence’ theorem). This happens because increases in market size induce
an increase in fixed and sunk outlays by currently active firms, rather than inducing

the entry of new firms (Sutton, (1991, 1998))* .

The first step in the present analysis lies in examining, in a single-economy, partial
equilibrium setting, how the effect of differences in quality and productivity affect
firms’ survival. We assume throughout that each firm’s variable cost of production
comprises two elements: the cost of labour input, and the cost of bought-in materials
(raw materials, intermediate inputs, and components). In the absence of this ‘materials
cost’, quality and productivity are isomorphic in this partial equilibrium setting; it is

through this feature that they come to operate in different ways. We define a ‘capability’



index, which combines information about a firm’s productivity and quality levels, and
we show that, at equilibrium, there will be a range, or ‘window’, of capability, running
from the highest level attained by any firm, down to a threshold level determined by the
process of competition between surviving (i.e. active) firms. Firms with capabilities

below the threshold will have zero output at equilibrium (i.e. be inactive) (Section 2)°.

The main body of the paper is concerned with analysing, in a multi-country general
equilibrium setting, the effect of opening up trade and investment flows between hitherto
separated economies, each of which has many industries of this kind. We distinguish

three phases, associated with distinct competitive mechanisms, as follows:

[. The impact phase (Trade liberalization): Here, we take all firms’ levels of pro-
ductivity and quality as fixed. The effect of trade liberalization is to induce a
selection effect across firms and countries, under which low capability firms suffer
a shakeout. The key question of interest relates to the way in which wage ad-
justments can or can not compensate for (poor) levels of productivity and quality

(Section 3).

We assume, crucially, that the materials input is independently tradeable. This
leads to a key difference between productivity and quality. Differences in produc-
tivity can be fully offset by wage differences, in the manner of the conventional
literature. Differences in quality can not: the cost of (internationally tradeable)

raw materials® sets a floor to unit cost, and so price, independent to the local wage
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rate; and it follows from this that there is, at equilibrium, a floor to the firm’s
quality level below which it cannot survive even in a very low-wage economy
(The ‘quality window’)”. One implication of this is that the initial ‘impact’ phase
of the globalisation process can be welfare-reducing for intermediate-capability

countries.

The catch-up phase (Investment flows): The wage and capability differentials
across countries in phase I creates a strong profit incentive for firms in low-wage
countries to build capability and for those in high capability countries to transfer
their high-level capabilities to low-wage countries. It is argued that this second
phase of the process, operating through several channels, carries the main benefits
of globalisation to mid-level economies such as China, India and the Eastern
European countries. The determinants of the speed and effectiveness of this

process, it is argued, are only partially understood.

The escalation phase (Capability building): Overlapping in time with phase II,
this third phase involves the re-adjustment of firms to the global environment.
The pre-globalisation levels of firms’ investments in building their capabilities were
predicated on access to a limited number of markets. Now that they have access
to more markets, the optimal level of fixed and sunk outlays aimed at enhancing
productivity and quality rises. The outcome of the resulting investment process
hinges upon the degree to which catchup occurs in phase II; and it may involve a

shakeout of firms in highly concentrated markets.



Finally, one caveat is in order: the gains from trade liberalization derive from several
distinct channels, which include: (i) benefits of specialization that reflect differences in
factor endowments, i.e., classical ‘comparative advantage’, and (ii) benefits of scale and
variety; associated with ‘horizontal’ product differentiation, as captured by the now-
standard monopolistic competition models, following Krugman (1978). In the present
paper, both these channels are omitted, the first by eliminating differences in factor
endowments, and the second by using a ‘pure vertical product differentiation’ setting.
The reason for adopting these two simplifications is to focus attention on what is novel

here; it is worth noting that, in so doing, we understate the gains from trade.

2 Product Market Equilibrium

To ease exposition, we first describe product market equilibrium in a one-country, par-
tial equilibrium setting. This allows us to introduce some basic features of the model
with a minimum of notation; these features will carry over immediately to the multi-

country, general equilibrium version of the model in the next section.

We consider a single industry in which n firms each offer a single product. Firms,
and their respective products, are indexed by i¢. Firm ¢ is characterised by a ‘produc-
tivity’ parameter c;, representing the number of units of labour input required per unit
of output, and a ‘quality’ parameter u;. We refer to the pair (u;,¢;) as firm i’s ‘capa-
bility’. All firms face a common wage rate w and a price per unit of raw materials (or
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intermediate inputs) pp.  Firm ¢ has unit variable cost (i.e. a constant marginal cost)
equal to the sum of a wage cost we; and a cost of materials (or intermediate inputs)
popt, where p represents the quantity of materials input per unit of final output. Total
consumer expenditure, denoted S, is wholly devoted to the consumption of this good.
All consumers have the same utility function U = ux, where u denotes quality and x is
the quantity consumed. It follows that the consumer chooses (only) the good(s) with
the lowest price-quality ratio. ~ We seek a Nash equilibrium in quantities (Cournot
equilibrium). This is computed as follows: since all goods commanding strictly posi-
tive sales (‘active firms’) must have the same (equal lowest) price-quality ratio, we may

write

pi _ A, for all ¢ such that x; > 0
Uy

whence if x; denotes the output of firm i, we have

ijl‘j :)\Zujxj :S

whence A = S/ > u;x; and p; = w;S/ > ujz;.

Firm 7 sets x; to maximize



T, = pixi — (We; + pop)x;

=[S/ Sy — (we; + pops)|

taking xy, ..., Ti_1, Tit1, ..., T, as given. (All fixed costs are sunk, and do not enter ;).

A routine calculation (following Sutton (1998), Appendix 14.1) yields the Nash
equilibrium solution for the firms’ outputs and prices, given their capabilities. It
is convenient to adopt the shorthand notation k; to represent the (“effective cost”)
indicator, (wc; + pp,)/uj, and to express the solution in terms of quality adjusted
prices and outputs as follows: for any firm ¢ with positive output at equilibrium (an

‘active firm’):

U; — X
jstx;>0
and its (quality adjusted) output is
n—1 k;
;=S 1—(n—1)——— 2
s = S 41— (0= ) 2
j st ;>0

so long as the term in {-} is non-negative, and zero otherwise. In the former case, firm

i's equilibrium profit equals



ki
T = Py — (we; + pop)wi = ¢ 1 — (n — Dﬁ - S. (3)
J

J st x;>0

and n denotes the number of firms that are active at equilibrium.

(It is easy to see that in the case where productivity is equal across all firms, this
profit function reduces to a special case in which the k;, k; are replaced by 1/u;, 1/u;;

this will be useful in what follows (Section 5)).

It follows immediately from inspection of (2) that there is a critical level of (u;, ¢;)
which a firm must attain in order to command positive sales at equilibrium. In char-
acterizing this level, it is convenient to focus on a setting in which there are n+1 firms;
of these n are ‘active’, while the (n 4 1)th firm is on the margin of viability, i.e. the

value of x,.1, defined by (2), is zero. Re-writing equation (2) for firm (n + 1) and

n+1

setting the bracketed term on the r.h.s. to zero, we have k,,; = (ijl

kj)/n, or on
re-arranging,
1 - no -
ki1 = " Z kj = k (4)

J=1

where k = ( Z?:1 kj) /n denotes the industry average value of the effective cost for the n
active firms. Thus the condition for the viability of the marginal entrant to the industry

is that its effective cost indicator should not exceed that of the industry average value

by more than the factor n/(n — 1).

It will be of interest in what follows to ask: Consider a potential entrant whose level



of capability is low, but which enjoys privileged and exclusive access to some source of
‘low cost labour’. To what extent can this access allow the firm to reach the threshold
of viability defined by (4)? Noting that k, 1 = (wcuy1 + Popt) /Un1, it follows that the

schedule in (1/¢, u) space corresponding to equation (4) takes the form of a right-angled

hyperbola

In—1 w n
Up+1== .

The horizontal asymptote denotes a level of quality below which the firm is non-viable,
however low the wage rate it faces: in the limit w — 0 the schedule collapses to the

form indicated in Figure 1. We may sum this up as:

Proposition 1 (The short run threshold.) For any set of n firms with capabilities
(1/ci,u;), there is a region in (1/c,u) space below which no firm (or potential entrant)
can achieve viability. In the limit where the wage rate faced (exclusively) by a potential
entrant falls to zero, the schedule collapses to zero in 1/c, but is bounded away from

2ero in u.

Insert Figure 1 about here
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Figure 1: The threshold of viability in (1/c,u) space. The wage at which firm n + 1
(alone) can hire labour is denoted w. The dashed curve indicates the limiting form of
the schedule as w — 0.

Once we turn to a multi-country setting, it will be of interest to ask: to what extent
can low domestic wages render low-capability firms viable? What Figure 1 suggests,
and what will emerge as a basic result in the general equilibrium setting of Section
3, is that low wages can always fully compensate for any deficiency in productivity
(the threshold collapses to 1/¢ = 0 as w — 0) but not for deficiencies in quality (the
threshold remains strictly positive in the limit). The intuition is as follows: poor
(labour) productivity is reflected in high unit labour cost, but unit labour cost falls to
zero with w whatever the value of ¢. On the other hand, poor quality can be offset
by low prices, but so long as the firm must purchase some inputs from outside, its unit
cost is bounded away from zero even when w = 0; and if the quality level falls so low
that it cannot support the price of p = upy that covers its unit material cost, then the

product is non-viable.

This idea is central to the argument that follows; one task of the next section is to

extend this idea to a setting of general equilibrium in a multi-country model.

Throughout this (‘short run’) discussion, we have taken the capabilities of the firms
as given. We continue to do this in the next section, where we discuss the initial

11



(or ‘impact’) effect of trade liberalization. In the long run, however, capabilities are
determined by the fixed and sunk outlays incurred by each firm (‘product- and process-
innovation’). We defer until Section 5, in which we turn to firms’ long-run adjustment
to globalisation, the discussion of the determinants of the equilibrium number of firms
in each market. There, we introduce a model in which countries differ in an efficiency
parameter that affects their respective costs of capability building; at equilibrium, the
number of firms in each industry will be the same in each country, but their (common)
level of capability will differ from one country to another. With this in mind, we begin
the short run analysis that follows by looking at two countries that differ in respect of

firms’ capability levels.

3 Globalisation: The Impact Effect

We consider a model with two countries, labelled A and B, each of which has m ‘final
goods’ industries of the kind described in the preceding section. A third country,
labelled C', supplies a raw material to firms in A and B which is used in the production
of all final goods. Our focus of analysis will be on the question of how country B’s
relative wage rate and level of welfare vary, as the capabilities of its firms change,

holding constant the capabilities of A’s firms.

The product markets in countries A and B are identical to those considered in the
partial equilibrium model above. Of the m final goods industries in each country, 7,

12



indexed as 1,...,r, are ‘commodity’ products, for which productivity and quality are
uniform across all firms and countries. We label their quality as 1 and the number of
units of labour required per unit of output as ¢;. We assume the number of (potential)
producers of each of these goods is the same in both countries, and we denote this

number by n;. Our focus of interest will lie in the case where n; is large®.

We will assume throughout that the number of industries m is fixed, and is ‘large’.
This allows us to treat firms as price takers in labour markets, and to assume that each
firm takes total consumer demand as fixed when choosing its output level (see Section
5 below). Our main focus of interest will lie in the case where most goods are ‘quality’

goods, i.e. r/m is small.

We denote by u, the (common) quality level attained by all firms in country A in
the production of goods r 4+ 1 to m; and by ¢4 the (common) number of labour units
needed per unit of output. The corresponding quality and productivity parameters for
country B are denoted v and cg. We denote by n the number of (potential®) producers

of each of these goods, in each country.

The production of a unit of any of these goods requires p units of an (internationally
traded) raw material for each unit of labour input. This raw material is supplied from
country C. We assume that the number of producers of this intermediate good in
country C'is large, and each of these firms can produce one unit of raw material using
one unit of labour input; at equilibrium, this will imply that the price of the raw

13



material input equals the wage rate in country C.

Each country comprises a population of identical individuals (‘workers’), which we
assume —to ease notation— to be the same in all three countries, and which we denote
by N. We assume that all profit receipts accrue to a separate group of ‘owners’. Each

individual (‘worker’) is characterized by a utility function of the form

=1

For the ‘owners’, the utility derived from consumption of goods is the same, but /¢
is fixed to be zero in (5). It follows that each of the NV workers supplies an amount of

labour ¢, where

=R

i=1
w is the (local) wage rate, and u;, p; are the qualities and prices of the goods available
to them. We use as our welfare indicator the utility of the individual (‘worker’)!,

which, using (5) and (6), equals

14



In what follows, we examine equilibrium, first under pre-globalisation, and then

under free trade.

The Pre-Globalisation Equilibrium

We represent the pre-globalisation setting by supposing that no trade is possible
between countries A and B; that country C' is partitioned, so that half of the workers
in country C' can buy from firms in country A alone, while the other half can buy from
firms in country B only; and there is no movement of labour or goods (arbitrage) across

1

the partition!!. We assume that the inhabitants of C' have the same utility function

(5) as those of countries A and B.

Consider equilibrium in country A . Note that the unit cost of goods 1,...,r in
country A is wac; +wep, where we denotes the wage in the ‘region’ of C' attached to the
A market. Similarly the unit cost of production of goods r+1,....,m is w4 c4 +wep. It
follows on substituting for k;, k; in (1) and (2) and noting that expenditure on industry
i’s products equals S/m, that equilibrium prices p; and quantities x; (for goods 1,...,7)

and p, and x, (for goods r + 1,...,m) satisfy

Du = n (wACA + wcu); p= o (wacr + wept)
n—1 ny —1
Sn—1 1 Sny—1 1

Ty = —— ) Iy = — 2 : (8)
m n° WACh + Wolh m nj wWaCi+ Wolt

15



Substituting from the price equations in (8) into (7), and writing the expression

as N to ease notation, we have

9 2(m—r)/m 1 2r/m
()N () () )
m wacs + weolk waC] + Wolt

N | —

Equilibrium in the labour market can be analysed as follows: Since each unit of final
good produced in A requires p units of material (and so p units of labour from C'), and
either ¢; or ¢4 units of labour from A (for goods 1,...,r and r+1,...,m respectively),

it follows that labour demand satisfies

LE =(m — r)nux, + rnipx

LY =(m — r)ncaz, + rnicio;.

16



From the individual labour supply function (6) above, we have

The four equations in (8), together with the labour market clearing conditions L = L%

and L2 = LB determine the unknowns p,, p1, wa, we, T, ¥1 and S up to a numeraire'2,

The relation between we and w4 is as follows: from the form of the labour supply
functions (6) above, it follows that the ratio of labour supply in the first region of
country C (whose population is N/2), and which we denote by L2, to labour supply in

country A, L% satisfies

Lg _lwe
Lfl QUJA

while the labour demand functions imply
L8 (m—r)nux, 4+ rogpu,

—-C _ . 11
LQ (m — r)ncaz, + rnjciay (11)

Substituting for z; and z,, from (8), and equating (10) and (11), we have for the special

case of interest in which r = 0 that



and so from (9) we have

N u 2
Us=5—( ) 12
AT om2 ca+2u2/ca (12)
and similarly
N v 2
Ug = . 13
B ome? <CB+2;L2/CB> (13)

Trade Liberalization

We now open up free trade between A and B, and abolish the partition between
the two parts of country C'. There are no ‘trade costs’, or ‘costs of transport’. Each
(final) good is now sold in a single ‘international’ market, and since each of goods 1 to
r is sold by 2n; firms, and each of goods r + 1 to m is sold by 2n firms, and all goods
incur a unit materials cost of wep, it follows from (1) and (2), and replacing S by S/m
as before, that when all firms are active at equilibrium, the (quality adjusted) prices of

goods r + 1 to m satisfy

u v n WACA + W wpCp + W
Pu _Pv _ ACa T okt | BB T ol (14)
U v 2n —1 U v
while the prices of goods 1 to r satisfy
n
p= 5 [(waes + wop) + (wpes + wop). (15)
L —

18



The corresponding (quality-adjusted) outputs are:

_S2n-1 1 ] 2n—1 waCs + Welt
UL,y — E o . wACA:'LUC# + chB:-wC,u - n U [wACAJ‘wCM + chB:—wcu}
(16)
S2n—1 1 2n — 1 wpcp + wel
Uy = = " wacatwop | wpcptw {1- bo(17)
m n ” + B Bq) CcK n v [wAcAJ-wcu 4 wBCB;‘wCM}

so long as the term in {-} on the r.h.s. expression is positive, in each case, and zero
otherwise. (In the latter case, the corresponding firms are inactive at equilibrium). The

output of good 1 produced in country A is

S2n; — 1 1 2n; — 1 WACT + Wo
xlA:E B J—

{1
n1  (wacr +wep) + (wpey + wep) ny  (wacr + wep) + (wpey + wep)

S 2n1 —1 1 2711 —1 wWpRC, + We b
TiB = — - )}

1
ny  (wacy +wep) + (wper + wc,u){ n1 (waca +wep) + (wpey + wep
(18)

19



so long as the term in {-} on the r.h.s. expression is positive, and zero otherwise; and

similarly for country B.

Finally, we note that under liberalization, consumers in all countries face the same
quality-price ratios, so that labour supply satisfies
B=NETT), = NETT(E), = NI

mo== P mo== P m == P

whence L5, L3 and L2 stand in the same ratio as w4, wg and w¢, viz.

Li:L%:Lg:wA:wB:wc.

We begin by remarking on the fully symmetric case, where v = v and ¢4 = cp.
Note that in this case the expressions in {-} in (16, 17) and (18) reduce to 1/(2n) and

1/(2n;) respectively. To ease notation, we write

1)} 2r/m (19)

SN [T

[(2”_—

as N'. We focus, as before, on the limiting case where » = 0. Since each unit of output

in A or B requires c4(= cp) units of local labour and p units of materials, we have

Lg =2(pufea) LY =2(p/cs) Ly

20



whence we = 2(u/ca)wa = 2(p/cp)wp and

2

wacs + wept = wpcp + wep = wa(ca + 25—)
A

It follows from (7) and (14) that, in the limiting case r = 0, we have, following the

same argument as before, that we = p/ca = p/cp and

N u 2 N’ v
Uy = ( ); Uy = < ) 20
AT om2 ca+2u2/cy B ome? cg+2u%/cp (20)

The only difference with the pre-globalisation case lies in the terms N’ > N; this
reflects the fact that there are now twice as many producers competing in the market
for each good, so that prices fall, and our welfare measure rises. (This ‘price’ effect
is analogous to the effect of liberalization in the standard Dixit-Stiglitz-Krugman CES
framework; but an important difference is that, in the present setting, all fixed costs

are sunk, and liberalization does not induce exit, but leads to a fall in profits).

We now turn to the asymmetric case, where v # w and/or cg # c4. We take A as
our point of reference, and examine the effect of reducing B’s capability relative to A’s.
If we hold u and ¢4 constant, while lowering v and /or raising cp, we pass through three
successive zones. In the first zone, A and B both produce the full range of goods, but

now wp < wa. In the second zone, A ceases to produce the (‘commodity’) good 1,

21



while B continues to produce all goods. In the third zone, B ceases to produce goods

r + 1 to m, and it continues to be the sole producer of the (‘commodity’) good 1.

On our assumption that n; is large, an arbitrarily small difference in wage rates
suffices to shift all production of the commodity goods to country B, so zone 1 is
narrow in the sense that for some v slightly below u we enter zone 2; this can be seen

from inspection of equation (18).

Equilibrium in Zone 2

In zone 2, the (quality-adjusted) prices of goods r+1 to m are given by equation (14),
and the quality adjusted outputs are given by equations (16), (17). For the commodity
good, however, we have x14 = 0 and, noting that only a total of n; producers (those in

B) now operate, it follows that!?

S?’Ll—l 1

m  n? wpgc +wep

1B — (21)

The solution in zone 2 is set out in the Appendix. As v/u falls, the wage ratio
wp/wy falls, and the welfare level UP declines. The key feature of the results is that,
for > 0, there is a critical value of v below which B’s output of quality goods falls to
zero, so that we enter zone 3. Before examining this ‘quality threshold’, we complete

our description of the model by examining zone 3.

22



Equilibrium in Zone 3

In zone 3, the equation describing the quality adjusted output of products r + 1 to
m in country B (equation (17) above) collapses to vz, = 0. Since each of the goods
r+1,...,m is produced only by its n producers in country A, we have from (1) and (2)

that

n (waca + wep) (22)

pu:n_l

_Sn—l 1

= 23
m n? (waca + wep) (23)

Ly,

which replace equations (14) and (16) above. Products 1 to r are produced in country

B only, whence their prices and outputs equal

i (wpey + wep) (24)

pl:nl—l

Sn1—1 1

= 25
m n? (wpcr 4+ wep) (25)

1B =

as in (21) above.

The labour supply equations, following the same argument as before, imply in this

23



zone that

LY wa L3 m—rca nx,

=5 _ =D _ 26
LE  wp L T L MmTip (26)

which on substituting for z,, x; from (23), (25) implies, in the limit n; — oo,
WA _Mm—rean— 1 ny (wper +wep) (27)

wpg roc n onyg—1(waca +wep)

Since each unit of output in A (resp. B) requires c4 (resp. ¢;) units of local labour and

(4 units of materials we have

and since
D.rfD.7fD_ 7S .71S.71S _ . .
we have
wA Wpg
wczu<—+—>.
CA C1

Substituting in (27), re-arranging, writing the wage ratio wp/wa as w and letting'

ny — 00, we obtain

2 2
m—r n—1 ¢y L t+wla+i)

1
w w2 p?
w T n c1 (CA—FZ) +wi-

24



which reduces to the quadratic

2

2 2
<c1+”—>w2+”—(1— r..n )w— r._n c1(1+“—2) =0.
c1 ca m—rn—1 m—r n-—1 4

Our focus of interest lies in the case where r/m is small. Recall that n > 2 and note
that the second coefficient is therefore positive for r < m/3; and that the first and
third coefficients are positive and negative respectively. The value of the wage ratio w
is defined by the (single) positive root. The third coefficient, and so the value of w,
falls to zero in the limiting case where r = 0. This property will be important in what

follows.

Quality versus Productivity

We now turn to the critical values of v and cg which, for given values of u and c4,

correspond to the boundary between zones Il and III at which country B’s production

of goods r+1, ..., m becomes non-viable. A necessary and sufficient condition for z, > 0

is, using equation (17), that

(waca +wep) n—1

(wpep + we )

v
u n

Writing we = p <“’—A + “’—f), this becomes

ca c
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wicat i (B4%) v w1 (28)
2 (%A 4 YB (& n
WRCB + W (CA + o >

It is important to note the asymmetry between the quality parameters (u,v) and the
productivity parameters (c4, ¢p) in expression (28); and to note that this asymmetry
disappears in the special case = 0, when (28) can be expressed as a condition on the

capability ratio, viz.

v ocqa n—1 wy
J— _> PR —

u Cp n wp

(29)

To explore the asymmetry that arises in the case p > 0, we consider the limiting case

of equation (28) when wp/ws — 0. Here, (28) reduces to

(pe)lsn] (30)

W U n

Note that the l.h.s. expression is independent of c¢p; if v = u, then for any value of cg,
however high, this condition is satisfied; and so there is a wage ratio wg /w4 sufficiently
low that will ensure the viability of v. Poor productivity can always be offset by a
sufficiently low wage. On the other hand, equation (30) implies that if the quality ratio

v/u falls below the critical level
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then v is non-viable even if the wage ratio wg /w4 falls to zero. This is the analogue in

the present general equilibrium setting of the ‘quality window’ property illustrated in

Figure 115

Welfare

We begin by examining the (impact) effect of trade on country B’s welfare by looking

at zone 3. Here, using the general expression (7) for the welfare indicator, we have

Up =
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which on writing we = p($4 + %2) becomes
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Now it follows from this expression that as r falls to zero (where we showed above that
wp/wa — 0) that Up — 0. Now, fix v/u at its critical level, ((n —1)/n)/(1+ (ca/u)?),
whence we are necessarily in zone 3, and note that at this level of v, the welfare score

of B (in the case r = 0) in the pre-globalisation setting, given by (17), above, is strictly
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positive. It follows that, for a region of v in the neighbourhood of the critical level, if r
is sufficiently low the impact effect of liberalization reduces B’s welfare, as illustrated
in Figure 2.6 (The relevant point of reference in traditional trade theory is as follows:
within a 3 (or more) country model, a move from partial restrictions on trade to full
liberalization is not necessarily welfare improving for all countries: the outcome depends

on movements on terms of trade).

Insert Figure 2 about here

Figure 2: The welfare indicator Ug as a function of B’s relative quality under Liberal-
ization versus Pre-Globalisation. The case where r is small is shown.

The intuition is as follows: If v is close to zero, the economy’s pre-globalisation level
of activity, and welfare, is very low, and the benefit of gaining access to u outweighs the
effects on real wages. For intermediate values of v, however, the reverse is true. Here,
as B’s citizens choose u over v, the fall in derived demand for their labour, and so in

wp/wa, outweighs the benefit they derive from consuming w.

One way of looking at this outcome is to ask: what is the efficient use of resources
in the global economy? It is inefficient, from a global perspective, to transform C’s

raw material into the low quality good v, even if this can be done at zero cost (i.e.
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if wp — 0), as opposed to transforming it into a high quality product, at a cost that
reflects A’s equilibrium wage rate. The result is that the derived demand for labour in
B, which can only be used by B-firms in producing a product of low quality, falls to
a degree that leads B’s citizens to be worse off. Their choices as consumers create a

negative effect on their prospects as suppliers of labour.

It is worth noting some factors on which this results does not depend: it holds
irrespective of the number of firms in each market, and in particular it holds when this
number n is large, so that we are at the ‘perfect competition’ limit. Thus the result
is not driven by ‘fixed costs’ (all fixed costs are sunk in the model) or on ‘imperfect

competition’ in product markets.

What drives the result, rather, is the combination of the two key features of the
model. The first is that the preference structure of consumers is of the type described
in the Introduction, in which consumers will not purchase products offering an inferior
quality /price ratio. The second is that the use of an internationally-traded raw material

limits the degree to which the price of low-quality products can fall.

This ‘impact’ phase is, however, only the first step in the globalisation process; we
now turn to the consequences of the outcome of this phase for the incentives that drive

the second (‘catch-up’) phase.
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4 The Second Phase: Catch-up

The outcome of phase I is to leave us with an open environment for trade and invest-
ment, in which high capabilities in country A co-exist with low wages in country B;
phases II and III involve the playing out of the resulting incentives to marry high capa-
bilities with low wages. The response within the corporate sectors of countries A and
B involves several mechanisms. First, the increased selection pressures on B’s domestic
firms, and their increased opportunities!” and consequent changes in their incentives to
invest in capability building, can in some cases induce strong and effective responses'®.
Within the present model, these responses are part of the ‘phase III” process. Second,
the entry of (multinational) firms from A into B’s local economy has a two-fold effect,
first in driving out low-capability rivals in final-goods markets, and secondly fostering
capabilities among local firms who enter their supply-chains'®. It is this ‘transfer’ pro-
cess, whether accomplished via FDI, outsourcing, or otherwise, that constitutes ‘phase

IT" in the present model. The effect on the welfare indicator Ug of this growth in B’s

capabilities is represented by a rightward movement along the Ug(v) schedule in Figure

2.

While this process carries the key gains from globalisation from the point of view
of country B, the relative importance of the different channels through which this is
achieved will vary widely from one industry to another; and even within a single channel

such as FDI, the speed and effectiveness will vary widely with the characteristics of the
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industry involved??. No attempt is made here to offer any general characterization of

this process; but some remarks are in order as to the general factors that will determine

the degree of catch-up:

(i)

As transfer proceeds, the relative wage wp/w4 rises, thus diminishing the incen-
tive for further transfers, and so, given any positive cost of transfer, this process

will halt at some intermediate level between B’s initial capability and that of A.

A second factor relates to the idea of ‘absorptive capacity’ (Cohen and Levinthal
(1990)), which posits that the cost of reaching capability level u is lower, according
as v is higher. This seems a plausible assumption, though it will not necessarily
hold in all circumstances®'. Insofar as it does hold, the question arises: if there
are several ‘B-type’ countries with different levels of v, which of these offers the
best returns to transfers? A lower level of v is associated with a lower relative
wage rate, so there are two countervailing considerations. The most favoured
location might in principle lie, in terms of Figure 2, anywhere on the interior of
the segment running from v = v down to the critical level of v below which B’s
relative wage reaches its minimum value. It is worth noting that countries with
v below this critical value are strictly dominated as destinations; so that if the
absorptive capacity relationship holds, this group of countries, which unambigu-
ously benefit from the impact effect of liberalization, may not advance further

during the transfer process.
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Modelling the transfer process, in the light of points (i) and (ii) above, involves a

complicated dynamic game, which lies beyond the scope of the present analysis 22 .

In what follows, we focus on the outcome of the process, by considering welfare
indicators Uy and Up as v rises from its threshold value (where wp = 0) to v = u. This
involves examining how a rise in v, holding u constant, affects the relative wage and
the utility indicators in zone 2 (Figure 2); the analysis, as noted earlier, is set out in

the Appendix. Here we note the key results:

(i) The wage ratio wg/w, and the welfare indicator Ug, rise monotonically with v.

(ii) The behaviour of U, during phase II reflects the interplay of two factors: first,
the increased competition from B reduces price-cost margins, and this tends to
raise U4. Second, the increase in demand from B for raw material inputs changes

the terms of trade between A and C', and this tends to reduce Uy,.

It is worth noting the relation between remark (ii) and the ‘competitiveness’ debates
of the late 1990s (Krugman (1999)). In a limiting case of the present model, where
1 =0 and n is large, U, is unaffected by v. This corresponds to the models proposed
in Krugman (1999); in a ‘competitive’ limit case, and in the absence of terms of trade
effects, a rival’s productivity (or quality) level may have no effect on domestic welfare so
that B’s catch-up leaves A unaffected. Once we move beyond this limit case, B’s catch-
up may have either a positive or a negative effect on Uy; the details are set out in the
Appendix. Here we briefly state the conclusions: Country A benefits unambiguously
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from the impact phase, as we move from the pre-globalisation equilibrium to a fully
open global economy. The gains which it makes in phase I, however, may be partially
eroded in phase II, by virtue of changes in the terms of trade. Country B, on the other

hand, though potentially losing in phase I, benefits unambiguously in phase II.

Both countries’ fortunes in phase 111 will depend inter alia on the degree of catch-up
that has occurred in phase II. It is intuitively obvious that if B’s initial capability is
low and catch-up is weak, then B’s exclusion from the market resulting from phase I

may be maintained in the third phase?®.

The question we focus on below relates to
the opposite scenario: what kind of final outcome will emerge in the situation where
catchup is strong? To address this question, we focus on the ‘full catchup’ setting in
which country B attains A’s levels of productivity and quality at the end of phase
II. Given the increase in the size of the global market available to firms, it will now
be profitable for at least some firms to make new investments in capability building;

will this process lead to a ‘shakeout’ of firms, or will all 2n firms now present in each

industry survive?

To motivate what follows, it is worth recalling the general (‘non-convergence’) prop-
erty common to models of the present kind: if the countries were united ab initio into
a (large) single market, so that all firms’ initial investments were made in the light of
this, then the number of firms entering each industry would be the same, independently
of the size of the market. This suggests that we might expect some shakeout to occur

among the 2n firms now active in each market. What makes matters more complicated
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here, is that the fixed outlays incurred by firms in achieving their initial quality level
v (and any fixed outlays incurred in a process of transfer of capabilities) are sunk; and

this tends to works against shakeout.

5 The Third Phase: Escalation

In the third phase, firms re-assess the investments they had made in fixing their re-
spective levels of quality and productivity, in the light of their newly acquired access
to the larger, global, market. To analyze the third phase of the globalisation process,
we need to backtrack in order to ask, what determined the initial number of firms in
each industry, and their levels of quality (and productivity), i.e. the initial conditions
from which we began our analysis of the impact effect of globalisation? The following
analysis takes the framework introduced in Sutton (1991), Chapter 3, and extends it
to the present general equilibrium setting. In the partial equilibrium setting, the level
of industry demand facing the firms, parameterized by S, is taken as given. When we
move to a general equilibrium setting, we appeal to the notion that there are many
industries (m is large), so that each firm, in making its decisions as to what investment
it should make in fixing its quality (or productivity) level, can take S, and so industry
demand as given. However, the joint decisions made by all firms in all industries to-
gether determine?®*, inter alia, the level of S. Hence we must, in a general equilibrium
setup, solve jointly for the number of firms in each industry, the quality level(s) they
choose, and the level of industry demand, represented by S.
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We begin by introducing two simplifications, motivated by the analysis of phase I
above. First, we confine attention to the limit case r = 0 (all goods are ‘quality goods’).
Second, we focus attention on quality, rather than productivity, by fixing the level of
labour input per unit of output to a constant level ¢ for all firms in all industries, in
both countries. Firms can set any level of quality u, above some minimal ‘threshold’
level of 1, by investing a fixed and sunk cost of F'(u), measured in units of labour input.
We represent the fixed and sunk cost of achieving quality level u in country A, in the
pre-globalisation setting, as waF (u) = wy - au”, where 8(> 1) represents the elasticity
of response of quality to R&D investment. It will be familiar to readers conversant
with the I.O. literature that a lower value of ( is associated with a smaller number of
firms, i.e the less costly it is to raise u, in this sense, the higher the level of market
concentration at equilibrium?®. The parameter a is country specific, and will be affected
by the endowment of communal know-how among the country’s firms; for country B,
we represent the fixed cost as wpF(u) = wg-bu”. The effect of this, at equilibrium, will
be that the number of firms in each industry, n, will be the same in countries A and B
(since n will, in what follows, be shown to depend only on 3, and not on a and b); but
the equilibrium level of quality will depend on a, and we will have v < u according as
b > a, i.e. the more costly it is to raise quality, in this sense, the lower the equilibrium
level of quality. We assume in what follows that ‘full catchup’ involves a transfer of

access to knowhow, so that country B’s fixed cost schedule changes from bu® to au”.

We now turn to the model. The setup is this: we model outcomes by reference to
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the pure strategy subgame perfect equilibria of a 3-stage game (entry; quality choice;
Cournot, competition)?. This is an atemporal setup, in that individuals are indifferent
as to which stage they supply labour at, or consume at; their utility depends only on
the labour input supplied and the quantities consumed, as specified by the (atemporal)
utility function above. (It is useful intuitively, however, to think of the final stage as
having some temporal duration, so that we can cut in at some point in time, with the

‘unanticipated shock’ of trade liberalization).

We begin by analysing the pre-globalisation level of quality in County A. In stage 1,
each of a number of potential entrants decides either not to enter, or to enter and pay
a setup cost waF' (1) = wya. In stage 2, each firm that has entered chooses a quality
level u > 1 and pays the incremental cost waF'(u) — waF(1), so that the overall fixed
cost incurred by the firm is wy - au®. Given the qualities w1, us, . . ., u, chosen by the n
firms that have entered, each firm receives a gross profit in stage 3, given by the profit
function (3) above. (Recall that the firm takes S as given; and that if ¢ is the same
for all firms, the profit function is independent of ¢, and u, and simplifies to a form in
which k; is replaced by 1/u;). The first order condition for profit maximisation, at a
symmetric pure strategy equilibrium where all firms choose u (and we are considering

a possible deviation by i), is

dﬂ'i d

U_;=U
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which on inserting the expressions for F(u;) and m;, differentiating w.r.t. wu;, setting

u; = u, and multiplying across by u, becomes

—1)2 S
(n )—:wA-auﬁ

2
R (34)

where S denotes total expenditure on A’s final goods, by individuals in A and C.

The profit function (3) collapses, in a symmetric equilibrium where all the u; (and
c;) are equal, to m; = S/n?. Each firm has fixed outlay w, - au®, whence it follows from
inspection of (34) that free-entry implies that the number of firms entering is given by

the largest integer satisfying

<] or2(n+%—2)§ﬂ- (35)

This value of n is independent of S; this is the standard ‘non-convergence property’

according to which increases in market size are associated, not with falling market
concentration, but with a rise in fixed outlays by each firm. The equilibrium value of «

is defined implicitly by

1S 2 (n—1)?
uﬁz—‘—'%, Wheregoz—u
a wyg N 6 n

(36)

where n takes the (integer) value determined by (35) and ¢ = 1 when (35) holds as
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an equality. (We assume here that S is large enough to support n firms each spending
the minimal entry fee waF(1) = w,a). (So far, the calculation follows the partial

equilibrium model of Sutton (1991), Chapter 3).

It remains, then, to calculate S. To do this, we return to our analysis of short-run
equilibrium (corresponding to the final stage of this 3-stage game) in Section 2 above,
and consider labour supply to labour demand. Using (14) and (16), we have, on setting

r=0and cqy =cp = ¢ =c, that

-1
LD:mcxun:c—-S-n Y
U n  wac+ welt
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m =3 b Mmoo m WAC+ Welt
Equating supply and demand, we obtain
S N
2 _au (37)
wqg mec
Combining (36) and (37) we obtain
1 N 1 2 (n—1)?2
Qﬂ’l:—-—~%-—Wheregoz—u (38)
a m n?* c 6 n

which defines the equilibrium level of quality in the pre globalisation state; here n, as
noted, is the largest integer satisfying 2(n + % —2) < B
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Similarly, for country B, we have

Following the transfer of capabilities in Phase II, we have, in each industry, n firms
with quality u in country A and n firms with some quality v/, v < v < u, in country
B. We now model the re-adjustment of firms in the wake of the (unanticipated) shock
of globalisation by reference to a two-stage game, in the first stage of which each
firm decides on a non-negative level of incremental investment, while the second stage
involves Cournot competition as before. Firms in A can now raise their quality to some
new level & > wu, and pay an incremental sunk cost waa(u’ — v”). Firms in B, who
now have access to international know-how, can raise their quality from v’ to some level

¥ > v, at incremental cost wgb(?® — (v')?).

It is clear that the marginal returns from investing in quality improvement have risen
for all firms, and so remaining at the old levels of quality is not an equilibrium. The
central question of interest is: Will the process of re-investment lead to a ‘shakeout’ of
firms? and if so, which firms survive? A full analysis is beyond the scope of the present
paper; here we focus on the ‘best case’ scenario from the point of country B, i.e. that
in which catch-up is complete, so that we begin from a symmetric situation in which,
in each industry, n firms in A and n firms in B all offer quality u, and both countries

have a new common wage rate v’y = wy = w'.



The outcome of the re-investment game in the symmetric setting depends upon the
value of the parameter 5 (Recall that a low value of 3 corresponds to having fewer firms
in the industry in the initial equilibrium). The equilibrium is not, in general, unique.
An equilibrium outcome may take one of two forms: in each type of equilibrium, some
sub-set of the firms re-invest, while the remaining firms make no additional investment.
The first form of outcome involves the remaining firms becoming inactive (‘shakeout’),
while in the second form of outcome, these non-investing firms continue to earn positive
sales revenue in equilibrium (‘no shakeout’). When f is low (i.e. the industry has few
firms), then the outcome involves shakeout, but when [ is high, the jump in quality
by re-investing firms is relatively small, and the remaining firms remain active (no

‘shakeout’).

Proposition 2 (Long run adjustment.) When k =1, then

(a) For 1 < 3 < 2 (whence’ n = 2), there exists a symmetric equilibrium in which
exactly one firm survives in A and one in B, while the remaining firms make no

additional investment and are inactive at equilibrium.

(b) For 3> 5, there is no (symmetric®®) equilibrium outcome that involves shakeout.

Proof: Appendix.

What this suggest, then, is that in all but the most globally concentrated industries,
the legacy of the pre-globalisation phase is to leave in place more firms than would
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otherwise be in operation; but that in these most highly concentrated markets, a process
of shakeout will eliminate this effect. The welfare gain enjoyed by countries in phase
IIT derives from the rise in equilibrium quality, and it is when 3 is low (i.e. the global
market is highly concentrated), that the responsiveness of equilibrium quality to the rise
in the size of the market accessible to producers is greatest (as follows from inspection
of equation (38)). Thus it is in those industries, where the high pre-globalisation level
of concentration is maintained via shakeout (Proposition 2(a)) that the greater welfare

gains arise in phase III.

6 Discussion and Related Literature

Over the past few years, a number of authors have explored the role of quality in trade
using CES models (for example, see Hallak and Schott (2005)), while others have ex-
amined trade in non-CES models of the ‘monopolistic competition” kind (Melitz and
Ottaviano (2005)). The novelty of the present paper lies in going beyond the monopo-
listic competition setting by using an example drawn from the general class of models
defined in Sutton (1991, 1998) that have proved useful in describing observed patterns
of market structure. This example was used to analyse the globalisation process in
Sutton (2001), on which the present paper builds. A second example drawn from this
class, the ‘linear demand model with quality’ introduced in Sutton (1998), has been

used recently by Yanes (2005) to explore similar issues.
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One feature of the example used here is that it does not allow consumers’ willingness-
to-pay for quality improvements to fall as consumers’ incomes decline. If this possibility
is introduced, the viability of low quality products offered by low income countries is
enhanced. Models that incorporate this feature were used in analysing trade issues by

Shaked and Sutton (1984), and by Murphy and Schleiffer (1997).

The central element in the present paper relates to the role of tradable intermediate
inputs. In interpreting the results, it is useful to distinguish two separate ideas, viz.
(1) the material input is tradeable (but may or may not be produced domestically),
and (b) the material input is imported. Assumption (a) is a very weak restriction, and
is sufficient to imply the main result, i.e. that below a certain relative quality level,
no sales can be achieved irrespective of domestic wage rates. Assumption (b) is more
restrictive. The possibility of a welfare loss in the liberalization phase relies on this

assumption, and so depends upon the pre-globalisation pattern of trade restrictions.

Given the central role played by tradeable inputs in this model, it is natural to ask,
will firms not have an incentive to reduce the level of material input? We assume, in
the model, a ‘fixed proportions’ technology. If instead it was possible to substitute
labour for raw materials, Country B’s position might be improved. This channel, in

0

practice, will probably offer limited scope®’. Remaining within the fixed proportions

setup, however, there are two channels of interest:

(i) Just as firms can raise u, or 1/¢, by spending more fixed and sunk outlays, so
we might suppose firms to carry out R&D aimed at ‘materials savings’. This
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can be incorporated into the long-run analysis of Section 5, by way of a fixed
cost schedule F(m) = (1/m)?, where § measures the elasticity of response of m
to F. For any finite size of economy, m will now take a corresponding long-run

equilibrium value; and the short-run analysis of Section 3 goes through as before3!.

(ii) A more practically important channel of response lies in efforts by firms in A and
B to improve productivity in country C. (China’s current activities in Africa are
a case in point). This offers a potential escape route from possible welfare losses
to country A associated with changes in the terms of trade during the catch-up

phase.

7 Conclusions

A central message of this paper is that defences of globalisation based primarily on
an appeal to the gains from trade per se are unconvincing: in a world in which qual-
ity matters, and intermediate goods are freely traded, a ‘middle group’ country may
be a loser in the first stage of the process. Yet, it is the ‘middle-group’ countries of
Eastern Europe, along with China and India, who are best placed to be the most dra-
matic beneficiaries of the present globalisation, not —or not primarily— because of trade
liberalization per se, but because of the virtuous dynamic that follows as part of the
general package of liberalization of foreign direct investment and capability transfers?.

Understanding the determinants of the speed and effectiveness of these transfers, and
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of the effects of different policies on this process is crucial: a useful way of focussing
research effort in the several relevant subfields (F.D.I., outsourcing, multi-national ac-
tivity, etc.) is to ask, how does this or that consideration throw light on the industry-

and country-specific determinants of the speed and effectiveness of transfer?

The most worrying issues arise, not in the context of ‘middle-group’ countries, but
in the case of the lowest income countries: here the impact effect of trade liberalization
per se is positive in the present model (which ignores transitional problems, distribu-
tional issues, etc.). There are many issues involved here which go beyond the range
of considerations discussed in the paper; but it is nonetheless worth recalling the is-
sue of ‘absorptive’ capacity discussed in Section 4 above. Here, the danger is that in
the lowest income countries, liberalization is not followed by an effective transfer of
capability; and understanding the policy levers that might prove effective in mitigating
the likelihood of such an outcome is one of the most important issues in the field of

industrial development.

44



8 Appendix: Proofs

8.1 The Zone 2 Equilibrium

We confine attention to the case r = 0 in this Appendix. Following the same arguments

as before we have:

Lg‘ wa Lg . cAnTy

L% wp LB cpna,

Substituting for x, and z, from (16), (17) and setting r = 0, the value of z,/z,

reduces to
Ty, {1 2n—1 WACA + Woll } ) {1 2n—1 wpcp + wop }
Ty n U wacaAtwop + wpcptwcop ) n v wacatwe + wpcptwep

u v u v

(39)
We focus here on the role of quality differences, by setting c4 = cg = 1 and examining
how the wage ratio wp/w4 and the utility indicator Uy vary as v falls from v = u to

its critical (threshold) value.

Following the same arguments as before, we have in this zone that

we = ﬂwA + ﬁwB = u(wa +wp).
CA CRB
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Substituting for we in (39), and writing wg/wa as w, we have on re-arranging,

1 [P+ A+ pPwlu— 22 [0+ p?) + pPwlv
L[+ (1 p?)w]u

w o [+ p?) + pPwfo -

n

which reduces to the quadratic,

(L4 g2y = =] + [u2+”7‘1<1+u2>] (u=v)w = [(14 1) = “——pu*u] =0,

It can be seen from inspection of the third coefficient that for

n—1 1
. -u
n 1+1/p?

U >V > V0 =

that the coefficients are positive, positive and negative respectively; w is defined by the

single positive root, and as v — v, so that the constant coefficient falls to zero, w — 0.

The ‘cost differences’ case can be examined in the same way; by fixing the values of
w and v, and examining the behaviour of wg /w4 as cp rises, holding ¢4 constant. Here,

the wage ratio remains positive for all cp, falling asymptotically to zero as cg — o0.

46



8.2 Welfare in Zone 2

We next examine the welfare indicator U4 as a function of v in zone 2. The welfare
indicator (7) is

wz 2/m
=5

i=1 pz

l\DI»—

Setting r = 0, applying the price equation (14) for p,/u and p,/v, setting c4 = cp =

p=u=1, and writing we = p(wa + wp) and w = wp/wy as before, we obtain

1 2n—1.2 u?

Uy = .
) [((1+p2) + p2w) + (12 + (1 + p2)w) 3]

(40)

Combining the solution for w with (40), the behaviour of Uy as a function of v over the
range vo < v < u can be checked. The behaviour of the function depends on p and n.

Here we summarize the relevant properties:

(i) When p = 0, Uy rises with v (while profits fall) for all n. In the limit n — oo,

the schedule becomes flat, i.e. Uy, is independent of v.

(ii) For each n, there is a critical value of pu above which the relationship is non-
monotonic. Above this value, v increases from ve, Uy rises up to a certain value

of v, and thereafter falls (Figure 3).

Insert Figure 3 about here
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Figure 3: The behaviour of the welfare indicator Uy as a function of v. The case n = 2
is illustrated. Here, when u = 1, U, takes the same value at v = v¢ and at v = w.

8.3  Proof of Proposition 2 (a)

Recall that it was shown in the text that, pre-globalisation, S/w4 = (N/m)/(u/c). We
begin by deriving the equivalent expression for total global expenditure on final goods
post-liberalization, S’, relative to the post-liberalization wage rate, w’,. We confine
attention to symmetric outcomes in which n’ firms operate in each industry, n’/2 in

country A and n’/2 in country B. We then have

-1 u
n' whe+ wep

1 /
LR =mcx,(n'/2) = =5
u

wa Ui\ 1/m wyn —1 u
L§ =NUAT] (yvr o a1l
m Di m. N WHC+ Welh

7

Equating, we have

S Nu (41)

w'y mec

When /3 lies in the range 1 < 5 < 2, it follows from (35) that each country initially
supports n = 2 firms in each industry. We aim to show that there exists a post-
globalisation equilibrium in which n* = n = 2 firms survive, one in each country, in

each industry.
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It was shown in the text that the pre-globalisation level of quality in country A

satisfies

1S IN ¢1 2 (n—1)?2
W = =22 whence u?! = ——ﬁ—, where ¢ = Bu

= I 42
awyn?’ amn?c n (42)

Following a similar argument, if shakeout occurs so that in the post-globalisation
setup we have n* < 2n active firms, then the first order condition for choice of quality

implies that they have a common quality u*, where

1.5 ¢ _ 2N p* 1 2 (n*—1)2
P = ——,%, whence v* 7! = Z— 902—, where ¢* = —u. (43)
aw'y n* amn*c g n*
We are concerned with investigating a candidate equilibrium in which n* = n,

whence comparing with (42)

(“-)5_1 —9 (44)

and since 1 < 3 < 2, it follows that u* > 2u.

Now if n* firms offer quality u*, the threshold quality for viability is [(n*—1)/n*]-u* =
u*/2, whence the non-investing firms that continue to offer the original quality u are
inactive. It therefore follows that the gross profit earned by the n* firms that jump to
u* equals S’/n*2. The cost they incur is w/[F(u*) — F(u)] = w'y - a(u*® — u?). We
need to check that, for these firms, jumping to u* is more profitable than staying at u

(which yields payoff zero); i.e. that the locally optimal choice of quality defined by the
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first order condition (43) is globally optimal. To see this, note the first order condition
defining »*, and recall that n* = 2, and 1 < g < 2, whence ¢* < 1, and so the gross
profit of the firm,

S/

n*2

> w'y - au® > 'y - a(ut’ —uP) = w) [F(u*) — F(u)]

whence the firm earns positive net profit.

It remains to check that a firm who does not invest can not profitably deviate by
setting some quality above u. Consider such a deviant and denote the quality level
it sets as ku*, for some k£ > 1/2 (Recall that u* > 2u and a quality below u*/2 is
non-viable). From the profit function (3) we have that the deviant’s gross profit, when

competing against two firms offering u*, is

)%S' (45)

w'y (ku*)? —uP) = ', [l{:ﬁ — (ﬂ)ﬁ] uwt? > w'y [kﬁ — —] u? (46)
where the last inequality follows on noting that u/u* < 1/2, and f > 1 whence
(u/u*)? < 1/2.

We aim to show that the deviants’ profit (45) is less than its cost (46), for all
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k > 1/2. Recall from (??) that S’/n*? > w/;u*”’ whence it suffices to show that

It is easily checked that this is true on & > 1/2, for 1 < § < 2.

8.4 Proof of Proposition 2 (b)

The form of the first order condition implies that all pure strategy equilibria take a form

in which n* firms jump to quality level u*, while the remaining 2n — n* firms remain at

level u, where 1 < n* < 2n. We confine attention to symmetric outcomes in which the

former firms are drawn equally from A and B, so vy = wz. We aim to show that for

£ > 5, no equilibrium of this form exists in which the ‘fringe’ of non-investing firms is

inactive. The condition for these latter firms to become inactive is u*/u > n*/(n* —1).

We begin by noting that n* > n. This follows from noting that if shakeout oc-

curs, so that non-investing firms are inactive, the first order condition in a symmetric

equilibrium, following equation (34) of the text, is

2 (n*—1)2 9
n n

The (gross) profit of the firm is S’/n*? and the incremental fixed cost incurred is w’; -

au*? —w'y - au’ > w)y - au*P. Tt follows that n* must be at least equal to the largest
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integer value satisfying 2(n* + 1/n* — 2) < 3, whence, using equation (35) of the text,

n* > n.

To see that no shakeout equilibrium exists, suppose n* firms set a quality u* >

(n*/(n* — 1))u. The profit of each of these firms, assuming that the remaining firms

. . * .
are inactive, equals S’/n*?, where S’ = 28 %/, ie.
m c
Nu* , 1
T=2——w,—s.
mc “n*?

The fixed outlay of each firm, in moving from u to u*, equals

aw!, (u*’ — uP)

where, following the same argument leading to (38) of the text, u is defined implicitly

by
1o N1 2 (n* —1)?
U/B_l — _ﬁ__ Where SO — _u

gon

an?mc

(where ¢ = 1 if the value of n satisfying 8 = 2(n + 1/n — 2) is an integer), whence the
fixed outlay is
p N1

P =] Gt

whence the investing firms cannot recover their fixed outlays if 7 < F', which reduces

to



Since n* > n, it suffices to show that

Recall that n is the integer part of the solution to 8 = 2(n + % — 2), and that

(n*—1)2

u*/u > n*/(n* — 1), and that ¢ denotes % ———, so that this condition reduces to

16 n* u  nr—1

It can be checked directly that the inequality holds when 3 = 5, n* = 4; and it
follows a fortiori that it is true for 5 < 5 < ((5), where 5(n) = 2(n+1/n — 2). Finally,

for all n* > 5 and 8 € (B(n*), 5(n* + 1)), it holds. This establishes Proposition 2 (b).
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Notes

! The CES models and related models arise as special limiting cases of this general class of models,
within which certain results central to the present paper vanish. The CES-type model fails to account

for the fact that many industries remain concentrated even in very large (global) markets.
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2If quality improvements are associated with a rise in variable costs (labour and raw material
inputs), as opposed to a rise in fixed and sunk outlays, then ‘quality competition’ is precisely analogous
to competition in product variety of the Hotelling kind (i.e. to ‘horizontal’ product differentiation).
This distinction was introduced in Shaked and Sutton (1982), where a precise characterization of the
difference between the two cases is developed. The ‘variable cost’ case is captured, for example, in

Rosen (1978); for a discussion, see Sutton 1991, chapter 3.

3This contrasts with a CES setting, in which each customer does not choose a single preferred
product, but spreads his or her purchases over all products, buying more (or less) of the product
depending on its price-quality combination; and as the number of product varieties becomes arbitrarily

large, the market share of each variety, including the highest quality variety, shrinks to zero.

4This equilibrium level of concentration is, in general, consistent with the existence of an arbitrarily
large number of firms. This can happen, for example, if we have two groups of consumers, one of
which is sensitive to quality, while the other is not (Sutton, 1991, chapter 3). In the present paper,
we simplify matters by letting all consumers have identical tastes; under this assumption, the familiar
propositions on the level of concentration emerge as statements about the equilibrium number of firms

in the market.

5In terms of the classical trade literature, we have a Ricardian model in which two countries share the
same technology for producing ‘commodity’ goods, while one country has a comparative and absolute
advantage in producing ‘quality’ goods; but under imperfect competition, complete specialization
occurs only if the technology gap is sufficiently large. Our focus of attention lies in exploring the

determinants of the critical gap that excludes one country from the production of quality goods.
6More generally, materials or component inputs that are internationally traded.

It is worth noting that a (loose) analogy exists between the way competition in quality works in

present model, and in the O-Ring model of Kramer (1999). The O-Ring model rests on a special
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assumption as to how the quality of component inputs determines the quality of the final product.
Here, we make no assumptions of this kind; all that is needed is the notion that a consumer is willing,
in return for a given quality increment over rival products to pay a corresponding price increment, and

that this remains true, even when the number of low quality rival products becomes arbitrarily large.

8This can be motivated by supposing the effectiveness of R&D spending in raising capability to be

low in these industries (the ‘exogenous sunk cost’ limit; see Sutton (2007))
9Some of these firms may be inactive at equilibrium.

10Since this is a free entry model, where the present value of the flow of gross (‘final stage’) profits
coincide with fixed and sunk outlays (i.e. zero net profits), up to ‘integer effects’, this seems a reasonable
welfare indicator. However, once we introduce the unanticipated shock of liberalization, the profit flows

change, and we need to track both the utility score (5) and the profit flows. See footnote 11 below.

1 This representation is motivated by the situation prevailing in Soviet bloc countries prior to the

collapse of the Soviet Union.
12 represents total expenditure on final goods and can be written as (m — r)np,, + rnipiz:.

13This equation may be derived as a limit case for the zone 1 equations as follows: set the (bracketed
term in the) expression z14 in (18) to zero, to obtain the criterion (wac; + wep)/(wper + wep) =

n1/(ny — 1). Substitute this into the expression for 215 to obtain (21).
14See footnote 7 above.

15The ratio 1/(1+ (ca/p)?) in (31) represents the most favourable unit cost ratio that B can enjoy
in producing v, relative to A in producing u. To see this, note that B’s unit cost cannot fall below

pwe = (u?/ca)wa while A’s unit cost is waca +wop = (ca + p?/ca)wa.

16We noted above that the flow of (gross) profits also changes. In zone 3, the profit flow to firms in

country B falls to zero, while the profit flow to firms in A rises.
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17Opportunities to communicate directly with foreign buyers can of itself induce major changes in
product variety and design, as happened for example with many leading Chinese clothing suppliers in

the 1990s (Brandt, Rawski and Sutton (2007)).

18Some striking recent examples include the turnaround of Bharat Forge (India) to become one of
the top five global suppliers of specialist forgings, and the entry of Indian machine-tool maker Ace

Designers to take over 70% of the domestic market for computer-controlled lathes (Sutton, 2001).

19This latter mechanism can in some industries generate a remarkably rapid and effective transition
to ‘world class’ manufacturing standards. In China’s and India’s auto-component sectors, for example,
direct (‘first-tier’) suppliers, both domestic and foreign-owned, had within 7-8 years of the arrival of
the main wave of international car makers attained ‘world-class’ standards of quality and productivity
by 2003, as measured by conventional defect rates in parts supplied (Sutton (2003)). The reasons
for the effectiveness of this capability transfer appear to be that (i) transfers of capability within a
‘vertical’ (i.e. supply chain) setting tend to be relatively effective in general. This presumably reflects
the close alignment of incentives: the auto-maker sees it as profitable in the long-run to have a number
of high-quality, low-cost suppliers for each (set of ) component(s), while the supplier stands to gain from
its enhanced capability in the context of future contracts with various car-makers. In practice, the
auto-maker advises and incentivises its many suppliers, in a process that involves the back-and-forth
movement of engineers and managers between the two firms; and (ii) the auto sector is unusual in the
degree to which a common set of business practices and production routines leading to high levels of
productivity and quality have become standardized throughout the international industry, thus leading
to an institutional structure in which transfers are facilitated. These practices have become so codified
that independent specialist consulting firms have emerged, to whom car-makers can refer potential
suppliers, in order to help them ‘get into the window’. In contrast to this, the process of adjustment

in the Indian machine tool industry has been extremely slow and difficult (Sutton, 2000, 2001).

20The industry- (and firm-) specific factors include inter alia the intellectual property rights regime,
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and the balance of incentives between the firms in respect of transfers of know-how.

21 An acid test is provided by the question: is it more attractive for an incoming multinational to
develop capabilities in a local joint-venture partner, or to begin ab initio on a greenfield site? In many
instances (such as the production of car seats, say) the greenfield option is usually preferred (Sutton,

2004).

22Two further factors that are not built into the present model are worth noting:

(a) If trade liberalization is less than complete, or if transport costs are significant, then the size
of country B (or more, precisely, the size of the market that may be accessed by locating in
country B), becomes an important determinant of FDI flows.China’s approach to globalisation
may be seen as merging phases I and II by attracting FDI over the same period as trade barriers
were gradually relaxed; and in relying on the size of its market as a key factor attracting FDI.
Ireland, on the other hand, liberalized abruptly as of 1958, and then worked to attract FDI,
using the proximity to the wider Europeran market (and from 1972, EEC membership) to offset

its small size.

(b) The country specific characteristics that affect the cost of doing business (the ‘investment cli-
mate’) have a two-fold effect on outcomes. First, a reduction in the ‘cost of doing business’ is
equivalent in the present setting to a rise in capability across all firms in the country concerned.
Second, improvements in the ‘investment climate’ will affect the degree of catch-up, via their

influence, inter alia, on FDI flows.

Z3This effect is analogous to that explored by Stokey (1991) in the context of a dynamic quality
competition model. A similar effect arises in the context of a learning-by-doing model in Young

(1991).

24Tn the sense that if we change the quality levels by the firms, for example, this will affect individuals’

labour supply decisions.
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25The intuition is as follows: as [ falls, it is less costly to achieve any given level of u, but this leads
to an escalation of spending and raises the cost of entry, so we get a smaller number of firms, each

spending more fixed outlays, at equilibrium.

26The reason for separating the ‘entry’ stage from the ‘quality choice’ stage is technical: it ensures
that if a number of firms (somewhat) exceeding the equilibrium number enter, the equilibrium choices
of quality in the ensuing ‘quality choice’ subgame are still described by the first order conditions set
out in the text (i.e. there exists a symmetric pure strategy equilibrium in this subgame; see Sutton

(1991), Chapter 3. )
27Condition (35) implies that n =2 for 1 < 8 < 3/8.
28].e., one in which surviving products are equally distributed across countries, so that wa = ws.

29A key feature common to all these models, and to the present analysis lies in their focus on the
firm as an institution that can transfer (homogeneous) labour inputs into final goods of different, firm
specific, quality levels. Behind such an assumption lies the idea that the individuals comprising the
firms have some collective know-how, or working practices, that allow the firm to transform input into
outputs in a more or less effective way; and that the firm can invest in developing this know-how, the
benefit of which can be applied across the firm’s range of output. This contrasts with a ‘human capital’
approach to theses issues, as developed most notably by Nancy Stokey (1991), in which differences
in output quality derive from differences in human capital at the level of the individual worker, as

opposed to the firm.

30A more interesting channel lies in ‘materials saving’ through the use of more capital-intensive

techniques; for a Chinese example, see Sutton (2004).

31This functional form pre-supposes that there is no ultimate limit to m; a more realistic form would
be F(m) = (1/(m —my))°, where mg represents the unavoidable cost of the basical chemical elements

in the material inputs, excluding all costs of mechanical or chemical transformations.
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320n this interpretation, the worst case scenario is that of the former East Germany, in that the key

driver of the transfer process was cut off by the setting of currency parity between East and West.
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