Preference Bias and Outsourcing to Market:

A Steady-State Analysis

Raymond Riezman Ping Wang
University of Iowa, GEP, Ces-ifo Washington University in St. Louis, NBER

December 2007

Abstract

We analyze a model that focuses on the export/outsource decision. Outsourcing has the advan-
tage of providing better information about local preferences. The disadvantage is that producing
in the host country also means using the inferior technology embodied in the local capital. The
decision of whether to offer an outsourcing contract weighs these two effects against each other.
The host country accepts the outsourcing contract if the higher price they pay for the outsourced
good is worth the benefit of consuming a manufactured good closer to their ideal variety. These
results suggest that as low income countries develop they become a more attractive destination for
outsourcing because the quality of their capital improves and the local market is more lucrative. In
addition, the developing low income country finds the outsourcing contract more attractive since
their increased demand for the correct variety of the manufactured good increases. This suggests
that preference based outsourcing is more likely to occur with higher income host countries.
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1 Introduction

The study of the causes and consequences of outsourcing of production by firms has received
increasing attention since the turn of the century (e.g., Jones, 2000, Grossman and Helpman, 2002
and 2004, and Antras 2004). This literature focuses primarily on the outsourcing decision based
on the theory of the firm, regarding the make-or-buy outcome as an equilibrium phenomenon.
Our paper develops a preference-based theory of outsourcing in which outsourcing is beneficial
because it mitigates the information problem with respect to the identification of local tastes for
the manufactured good — that is, the local economy is engaged in “design for manufacturing” to
suit local preferences.

We consider a simple, dynamic framework with the following specific features.

e There are two countries, a low-income developing local country and a high-income developed

source country.

e There are two types of goods, a homogeneous good (food, for example) produced only in the
local country and a particular variety of a manufactured good (laptop computer, for example)

that may be produced in the source or the local country.

e Only the source country does R&D to improve the production technology of the manufactured

good.
e The source country may outsource production of the manufactured good to the local economy.

e Only through outsourcing can the source country firm correctly identify the local economy’s

variety-specific preferences.

e Each country employs a specific factor. The source country utilizes general capital for pro-
duction and technology advancement, whereas the local country uses physical capital for

production only.

e The manufacturers in the source country maximize its value by choosing (i) whether to
outsource the production of their good and (ii) the allocation of capital between production

and research.

e In the local country, an integrated representative consumer-producer decides (i) whether to

accept the outsourcer’s contract (if offered) and (ii) how to allocate consumption and capital



intertemporally (and intersectorally if an outsourcing contract is offered and accepted).

We assume initially the source country exports the manufactured good to the local country,
referred to as the export regime. We then identify under what circumstances the equilibrium
switches from the status quo to the outsourcing regime. We show that with a sufficiently high
initial capital stock, the preference of residents in the local country for the manufactured good
grows over time to a level that is sufficiently high to shift preferences away from the necessity
toward the manufactured good. Such shifts enhance the importance of variety-specific preferences.
As a result, the local country agents find the better matched, outsourced manufactured good more
desirable and are more willing to pay for it. The larger price markup over the non-ideal product
makes outsourcing more profitable. Thus, our model features “cross-country complementarity”
that triggers the outsourcing equilibrium when local country income is sufficiently high.

It is possible that outsourcing may never arise. In particular, this can happen if local country
income is sufficiently low, capital is scarce, the discount rate high, and its consumers spend a major
portion of their income on the necessity. In this case, consumers there care less about the variety
of the manufactured good and hence have lower demand. This lower demand drives down the price
mark up for outsourced goods thereby giving the source country less incentive to outsource. Hence,

for very low income countries the export regime be the steady state.

2 The Basic Model

We begin with a very simple model. There are two countries (local and source), two production
inputs (general capital and land), and two goods N (necessity) and M (manufactured good.)
There are J varieties j € {1,2,...,J} , J > 2 of the manufactured good. Denote the j* variety
as M7. General capital can be thought of as a composite stock of human, physical and knowledge
capital. The necessity is produced in the local country using both local capital and land. However,
the manufactured good requires the input of the source country’s research capital. Hence, by
assumption the manufactured good can only be produced in the local country if it is outsourced.!
We focus on two sets of decisions. In the source country, the manufacturer decides (i) whether
to export good M7 or whether to outsource the production of good M7 and (ii) how to allocate

capital to production and research. In the local country, an integrated representative consumer-

'We are ruling out the possibility that the local manufacturer can purchase the research capital from the source

country. For a paper that looks at this issue see Spulber (2007).



producer decides (i) whether to accept the outsourcing contract (if offered) and (ii) how to allocate
consumption and capital intertemporally (and intersectorally if an outsourcing contract is offered

and accepted).

2.1 Source Country

The source country owns the “high quality” general capital that can be used for either manufac-
turing or research. Though the allocation of this capital is essential, its accumulation is not the
focus of this paper but rather the accumulation of knowledge for production technology is the key.
Thus, denoting this capital stock at the beginning of time t as H;, we assume for simplicity that
there is no depreciation or accumulation.

The aggregate general capital stock at the beginning of time ¢ is divided into manufacturing

capital (HM) and research capital (H/?):
H, = H{" + H} (1)
and the stock of capital remains constant over time:

Ho=Hy=1%=12,.. (2)

R
It is convenient to denote s; = % as the share of research capital, which under (2) also represents

the stock of research-use capital.

In addition to research capital we assume that source country firms can invest in R&D directly.
The timing of decisions is as follows. At the beginning of period ¢, the existing capital stock H; = 1
is is divided into research uses (s;) and manufacturing uses (1 — s;). Next, production of the
manufactured good occurs based on the current technology (Ai ). Then the R&D investment (z;) is
implemented, which is added to the research-use capital (s;) to determine next periods production
technology (Ai +1)- This structure allows us to reduce the dimensionality of the state variables to
one (A7 only).

By assuming for simplicity that the R&D investment and the research-use capital are perfect

substitutes, the evolution of manufacturing technology is then governed by:
A — (A (HE (49 1-p
La=v(Al) (HS+z) " =9¢(4]) (st+2) (3)

where ¥ > 0 is a technology advancement scaling factor and p € (0,1).



2.1.1 Exporting the Manufactured good

Now consider the case in which the source country exports. We assume that the source country
does not know the ideal variety of the manufactured good desired by the local country (call this
variety ). So, we assume the exporter chooses some variety j # i. Manufacturing capital enters
the production of Mt] immediately, but research capital only enhances future production of Mt]+1

Assume that the technologies of producing any varieties require identical resources, i.e., there
are only horizontal differentiation among different varieties. The production of a manufacturing

product of variety j is therefore given by,
M] = Al (H)" = A (1= s)" (4)

where v € (0, 1).
Given a constant discount rate r, the Bellman equation facing the representative firm in the
source country producing and exporting the manufactured good to the local country (denoted by

superscript EX) can therefore be specified as:

. o 1 ‘
WEX(A{) = max [pZA{ (1—s4)" — qtzt] + mWEX (Agﬂ) (5)

St,2t
. . ‘u/ _
st Al =1 (A{) (¢4 2) 7+

That is, the source firm’s value is equal to its current profit (revenue from producing and exporting
the manufactured good, net of the R&D investment cost) plus its discounted future value.

The first-order conditions with respect to s; and z; are:

1 owEX (Angl

) (=)o (41)" (set20)7"

_ AT (1 _ o, Y1
o = AL (1-s) (6)
oW EX (Aj )
1 t+1 _ F\H -
o wo (A1) s+ = a (7)

which equate the marginal benefit of each of the two choice variables with the marginal cost. The

Benveniste-Scheinkman condition that governs the optimal path of A{ is:

oWEX () | OWEX (Af,,) et
N ) _ it ‘ J 1—p
o PO =8+ (4)" (st 20) (8)

2.1.2 Outsourcing

With production outsourcing, the source country still maintains full control of the technology.

Since it does not produce the manufactured good it uses all of the general capital H; for research



purposes. The local country’s subcontracting firm determines the employment of the local capital
KM to manufacture the contracted good. The advantage of outsourcing is that involvement of the
local country enables an exact identification of the local ideal variety i.

It is necessary to modify the production of a manufacturing product of the ideal variety ¢ and

the evolution of manufacturing technology A: as follows:
M = A (K1) (9)
i _ Az o H 1—p Az 12 1 1—p 10
t+1—1/’( t) (Hi + 2t) —lb( t) (14 2) (10)
Assume that the outsourcing contract is one featuring revenue-sharing. More specifically, the value
of the contracted manufacturing output is so divided that a fraction ¢ goes to the local country
with the remaining fraction to the source country.
The Bellman equation facing the representative manufacturer is now given by,

b

TV (Ak) (1)

WOS (A7) = max | (1 - 6) piA} (K)" = quze] +
st Ay = (4)" (1 +2)1 7"

Compared to the exporting regime, the production technology under the outsourcing regime is
unambiguously higher due to complete specialization by devoting the entirety of the general capital
to research (s = 1). Yet, the associated profit can be higher (as a result of using a better technology)
or lower (if the local country’s supply of capital is scarce or if the cost of revenue-sharing outweighs
the technology gain).

The first-order condition and the Benveniste-Scheinkman condition are:

1 OWos (Al . -
T+r 8A"( 1) (1 )y (AD" 1+ 2) " = g, (12)
t+1
oW (A}) i (MY 1 oW (AL,) i\ H—1 -
—_— = (1 - (K . Al 1 i 1
oA ( ¢)pt( t ) +1—l—r 9A; /ﬂﬁ( t) (14 2) (13)

2.2 Local Country

We assume that capital in the less developed local economy is of “low quality” in the sense that it
can only be used for manufacturing purposes. So, without research capital or spending on R&D
(which we rule out) A{ = 0 and the manufactured good cannot be produced by the local company

without help from the source country. Denote the aggregate capital stock in the local country at



the beginning of time ¢ as K;. Then, capital may be devoted to production of the necessity or

production of the outsourced manufactured good.
K=K + KM (14)

The entire stock depreciates at a rate 6 € (0,1) and is augmented by gross investment vy, thus
evolving according to:

Kt+1 = (1 —(5) Kt“"Ut (15)

This evolution process is modeled explicitly because it is the only force of growth to the local
economy in transition to the steady state.

The production of the necessity takes the simple Cobb-Douglas form:
_ N\B
Ni = (Kt ) (16)

where 8 € (0,1). The output of the necessity will be partly consumed by the local economy (call

this fraction 7) and partly exported to the world market (fraction 1 —7) at fixed price one.
Denote the subjective time discount rate as p > 0. The periodic utility of the representative

consumer-producer (of a given ideal taste type i) purchasing manufactured goods of variety j is

specified as (index ¢ dropped for notational convenience whenever it does not create any confusion):
UH(NE, M7) = In(N&) + In (0+rng) (17)

where Ntd measures the local demand for the necessity, # > 0 indicates that the manufactured
good is not a necessity, and IV < 1 captures preference bias toward the ideal variety. Assume
M=1- (Jﬁ) d?, where d? denotes the minimum distance between the purchased variety j and
the ideal variety i, [-] is the Gauss operator, and I'g € (0, 1). Obviously, when the purchased variety
j is the ideal variety ¢ (which occurs only when the manufactured good is outsourced), we have
I'" = 1. Otherwise, there is “variety-specific preference discounting” at a factor I'V < 1 (5 # i). The
larger I'g or d’ , the greater the variety-specific preference discount.

Let Y; denote the periodic income in units of the necessity good (to be specified later). The

representative consumer-producer’s intertemporal budget constraint is given by,
NE+pl M v, =Y,
which together with (15) implies,

Kis1— Ky =Y, — 6K, — N — pl M} (18)



2.2.1 Importing the manufactured good

When the manufactured good is produced in the source country, the optimization problem facing the
local country’s representative agent is simple: maximize lifetime utility by allocating intertempo-
rally available resources to consumption of one (the necessity) or both goods and capital investment.
In this case, the variety j of the manufactured good provided to the local economy is given in the
absence of outsourcing. Thus, we have: KN = K;, KM =0, and Y; = (K;)".

Given the discount rate p > 0, the Bellman equation facing the representative agent in the case

where the manufactured good is produced in the source country and exported is given by,

VEX(K,) = max {m(N;f) +ln (9 + rJ’Mg')} n VEX (K1) (19)

N, Mj L+p

st K= (K)P+(1—68) K, — N — pl M}

The first-order conditions for N{ and Mtj equate the respective marginal utility with the asso-

ciated shadow price,

1 1 dVEX (K
_ = ( t+1) (20)
Nt 1—|—p th+1
I 1 dVEX (K1)

o 21
0 + T3 M} I+p dEKi K (1)

Given 6 > 0, the lower the variety-specific preference discounting (higher I'V), the greater the
marginal utility of consuming the manufactured good (the LHS of (21)). Should the luxurious
nature of the manufactured good disappear (6 = 0), the variety-specific preference discounting will
no longer influence the consumption behavior.

The Benveniste-Scheinkman condition is:

AVEX(K) 1 dVEX (Kpp)
dK; I+p dKi

|8 ()"~ + (1- ) (22)

2.2.2 Producing the outsourced manufactured good

When the manufactured good is produced in the local economy via outsourcing, the optimization
problem facing the local country’s representative agent has to include the allocation of capital
between the two sectors (provided that accepting the outsourcing contract is profitable). With the
local economy’s involvement, it is assumed that the ideal variety ¢ of the manufactured good can

be identified. Tn this case, KM = K; — KN, N, = (KN)”, Mj = A (K, — K})”, and
Y= (K))” + opidl (K, — K (23)
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That is, real income accrued to the local country now depends on two sources, both from producing
the necessity and from revenue sharing by producing the manufactured good.

The Bellman equation facing the representative agent in this outsourcing case now becomes:
- 1
VOS(K,) = max {m(Ntd) +1n (0 + M;)} + rvos (Ki11) (24)
p
st K = (KY) + opi Al (Ky — KN) + (1 - 0) Ky — N — pi M

The first-order conditions are:

1 1 dVOS(K
- (K1) (25)
N 1+p dKi
1 1 dVOS (K ,
. = S (26)
0+ M; 14+p dKin
p—1 i pi -1
BKN)" = yopiAf (K — KY)" (27)

We note that the first-order condition with respect to M} (26) differs from (21) under the exporting
regime because there is no variety-specific preference discounting under outsourcing. Also in con-
trast with the previous case, there is an additional first order condition (27) that governs optimal
capital allocation between the two sectors.

The Benveniste-Scheinkman condition is:

VoS (Ky) 1 dVOS (Kip)
dK; 1+p dKi

[vomiAL (1 — KX) 7 - (1-0) (28)

3 Equilibrium
We next turn to the determination of equilibrium. Consider the following timing of events:

1. The source country determines whether to outsource production of the manufactured good
to the local country with a revenue-sharing contract that rewards local country a fraction ¢

of the surplus accrued.
2. The local country decides whether to accept this outsourcing contract, if offered.

3. Under the exporting or the outsourcing regime, the source country and the local country

determine optimal allocations and the equilibrium relative price of the manufactured good is



determined as follows.

(EX) pl = N (K?)B e (29)
0+TiM] L+ Al (1—s,)

- N ()"
0S) pi = t_ — _tJ 30
O8) 7 = G 0+ Al (K, — KN)? (30)

where 7, is the share of N; that is consumed in the local country.?

Next, we solve for the equilibrium. To satisfy subgame perfection, we solve the problem back-
ward. Before solving the model, however, it is useful to provide a brief comparison between the
two market prices of the manufactured goods in units of the necessity. From (29) and (30), there

are four channels through which the two manufactured good prices may differ:

pj VS. pi
(1) <1 <
(2) KN <K >
(3) A< A >
(4) HM vs. KM ?

The first channel is through variety-specific preference bias. Since the imported manufactured good
is less preferred than the locally produced one (under the outsourcing regime) there is less demand
and a lower market price, thus IV < 1 implies p/ < p’. Second, by importing the manufactured
good, the local economy can focus exclusively on producing the necessity and greater supply of
the necessity leads to a higher relative price of the manufactured good. Third, by exporting
the manufactured good, the source country’s economy must allocate a portion of capital to its’
production. Thus, less capital is allocated to research leading to a slower rate of technological
advancement. This in turns lowers the productivity and hence the supply of manufactured good,
leading to a higher relative price of the exported manufactured good. Finally, the supply of the
manufactured good also depends on the factor input: HM =1 —s versus KM = K — K. Even by
assuming that the more advanced source country is capital abundant, it is not clear its production-
use capital is larger than the counterpart in the less developed local country. Thus, the effect on
the market prices is ambiguous.

In summary, while variety-specific preference bias tends to make the relative price of the man-
ufactured good under the exporting regime lower than under the outsourcing regime, outsourcing-

driven production specialization both in the local economy (K~ < K) and in the source country

2Tt follows that (1 —n,) of the necessity good will be exported by the local country.



(A7 < A?) leads to the opposite outcome. Thus, even without accounting for relative capital abun-
dance (HM vs. KM), the offsetting demand and supply forces yields inconclusive results regarding
the relative price of the manufactured good under the two regimes. We now proceed to solving for

the equilibrium.

3.1 Stage 3

We will first derive the steady-state solutions in each of the two regimes: exporting and outsourcing.

3.1.1 The Exporting Regime

Under the exporting regime,we can manipulate the first-order conditions and the Benveniste-

Scheinkman condition, (6), (7) and (8), to obtain:

WAL= s = g (1)
n_ (4 7) 3 (AL ) (s + 20)" (32)
Pl (=wv (=)' (1= s (14t )

Moreover, from (20) and (22), we have:

Pl (0 + rng') = Tp,N, (33)
mN = T [ (1) 4 (1 - 5) (39
4Vt 1+p t

Imposing the steady state, (31), (32) and (34) become:

pPA(1—s) = %(ks) (35)
(L) YA H (s+2)" = $[(1—p) (1—s)+yu(s +2)] (36)
B(K)'™ = d+p (37)

The expression in (37) is the standard modified golden rule in discrete-time neoclassical growth
models, which alone pins down the steady-state value of capital in the local economy: K =
<5iJ)1_15. From (15) and (18), v = 0K and p’ M7 4+ 0K = (1 —n)Y. This latter relationship,
together with the production functions, (4) and (16), implies: p/ 47 (1 — s)” + 0K = (1 —n) (F)ﬁ,

which can be further combined with (35) to yield:

(1— )= (B) (1—n) — 6K = 5;’0(1—77)—6K (38)

=2 |
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or,

s=1-2 (5;”(1_77)—5K (39)

That is, a higher export share of the necessity in the local economy (1 —7) makes the local economy
richer and demand higher for the manufactured good, which in turn encourages the source country
to allocate general capital to production (1—s). In other words, the share of production-use general
capital in the source country and the export share of the necessity in the local country are positively
related. This relationship is referred to as the exportable production (X P) locus; see the bottom

panel of Figure 1.

Relative price of
the necessity (1/p")

IT

Export share of
the necessity (1-1)

Share of production-

use capital (1-3) Xp

Figure 1: Allocation and Pricing in the Exporting Regime (EX)

From (3), A7 = @Z)ﬁ (s + z), which can be substituted into (36) to derive v (1 — p+ 1) (s+2) =

oo A=)~ [(— ) +~(1 )
Q=) - [y (A —p+r)s
o YA —ptr) 40)

Thus, the steady-state level of technology is given by,
1
A — Pir (1 —p)
YA —p+r)

Intuitively, more allocation of general capital to R&D substitutes for R&D investment. Because an

(1—2s) (41)

increase in s decreases z more than proportionately, it results in a net reduction in the steady-state

level of technology.?

_ A=) +y(A—p+tr) < —1.

3More precisely, % = (=gt

11



We next combine (35), (38) and (41) to obtain:

1 -\ Y 1) + 1% v
— =By (K [1—17 —5] 42
=B (R) |- (42)
v ToR
where By = 1i;ir7,;f ﬂ“ > 0. This gives a positive relationship between the relative price of

the necessity (%) and the the export share of the necessity. This relationship is based on the
budget constraint and the intertemporal trade-off between current production and technological
advancement. We therefore refer to it as the intertemporal trade locus (IT). It is straightforward

to show that the IT locus is not only increasing but strictly concave in (1 —n,1/p ) space, with a

98

horizontal intercept, =

Moreover, we can substitute (35) into (33) (imposing the steady state) and utilize (38) to get:

1 0 0
Voo [E+(R) -2(8) (-] K [5+ 5 - 2501 —y)

(43)

This gives another positive relationship between the relative price of the necessity and the export
share of the necessity. This relationship follows from the budget constraint and the marginal rate
of substitution conditions. We can think of this as the balance of payments condition and is hence
referred to as the balance of payments locus (BP). The BP locus is strictly increasing and strictly

. : . A 81— 5
convex in (1 -, l/pj) space, with an asymptote, 1 —n = 2% = Tfé + proU=p) Tfa-

2(p+9)
Intuitively, the BP locus may simply be viewed as the local country’s supply curve of the

necessity embedded with optimal consumption allocation and trade balance conditions. Thus, it
is not surprising that the BP locus slopes upward. The IT locus is somewhat harder to explain.
Precisely, it is a combination of the intertemporal consumption-capital choice by the local country
and the intratemporal capital allocation and R&D investment by the source country. Thus, the IT
locus does not represent the source country’s demand for the necessity and need not be downward-
sloping.

Under some regularity conditions, the IT and the BP loci intersect twice, yielding two steady-
state solutions (see the top panel of Figure 1). By numerical exercises (see Section 3.4 below), we
find that the low stationary point never arises in equilibrium as it violates some feasibility conditions
(particularly, the non-negativity constraint of the production-use general capital). Thus, we will
focus exclusively on the high stationary point (point E in the top panel of Figure 1) around which

we now perform comparative statics.

12



Changes in BP locus IT locus 1—n p s Al z

decrease in TV )
upward shift  no change — + + - =

or increase in 6

increase in ¢ no change  upward shift + - - 4+ +

In response to a greater variety-specific preference bias (due to a reduction in 'y or &) or a
greater preference bias away from the manufactured good (due to an increase in 6), the BP locus
shifts up whereas the I'T locus remains unchanged. As a result, the demand for the manufactured
good in the local economy falls and the export share of the necessity increases. Due to a reduced
valuation of the manufactured good, the value of marginal product of general capital in production
decreases and the general capital stock is reallocated from manufacturing to research. However,
the value of technological advancements is also lower, which results in less R&D investment. On
balance, the steady-state level of technology is lower (the negative effect via z outweighs the positive
effect via s). Both lower technology and lower production-use general capital lead to a lower supply
of the manufactured good and hence less export this good to the local country. This supply effect
turns out to dominate the demand effect (because the local country lacks the option to produce
the manufactured good) and the equilibrium price of the manufactured good rises.

In response to more productive R&D, (represented by an increase in 1), the I7T locus shifts up
whereas the BP locus remains unchanged. Thus, the level of technology is higher and the value
of technological advancements also rises, thereby increasing the R&D investment. By substitution,
the latter enables more general capital to be reallocated to production. As a result of both better
technology and more general capital input, the supply of the manufactured good by the source firm
increases, which subsequently lowers the relative price of the manufactured good and encourages
the local economy to substitute the necessity by the manufactured good which leads to a higher

export share of the necessity.

3.1.2 The Outsourcing Regime

Analogously, under the outsourcing regime, we can use (12) and (13) to derive:

i L+r (14+2z-1\" 142 K;— KN)"
P = H [ < it 1> Gt — l-t(It ( t t) (44)
L—p | pyp t—1 Aj 1—¢
and use (25), (26), (27) and (28) to get:
P (0 + M) =0, Ny (45)

13



Ne—1Ne—1 { NyB-1 }
Ny = — K 1—90 4
NNt 1+p BEY) +( ) (46)
B—
BEN)" =yoni AL (K - KN)" (47)
Note that (45) is a special case of (33) with no variety preference discount (as I' = 1).

Imposing the steady state condition, we repeat the same steps, using (46) to obtain the modified
golden rule:

BEY) ™ =p+o (48)

which yield the steady-state value of capital allocated to the production of the necessity: Y =

T1
<§_%) "7 We then utilize (48) together with the production functions, (4) and (16), to write (45)

and (47) as:
v+ Al (K -KY)" = U(FN)B JE‘SK% (49)
pA’(K K)“ - p;j (50)

which can be combined to yield:

pi9+T<K—FN) p;(SKN (51)

From (15) and (18), we have: v = §K and (1 — ¢) p'M+6K = (1—n)N, This latter expression,
together with (4), (16), (23), (48) and (50), implies:

o Teti — 1-¢8 4 (1 -
K-KEY=&" 61(¢ N0 K= TR ! ((S ) (52)
1odetd 4 B ookt 45

Substituting (52) into (51), we obtain a fundamental steady-state relationship, which is the BP

locus under outsourcing;:
1 580 _
=y [Bi - B (1-n)] (53)
P (p+)K
p+6

where By =1+ 'yﬁtﬁﬁ >1land Bo =1+ W > 1. This BP locus has a similar shape
Y

to that under the eXport regime, which 1s strictly increasing and strictly convex in (1 —n,1/p )

¢P+5+6+55 58

B =1 e 4% 5 2 o4d
—¢ ptd p +3
= 164255 T p

space, with an asymptote, 1 —n = 5=

Now, from (10) and imposing the steady state, We have:

A =T (14 2) (54)

14



By applying (48), (54) and (54), (44) in the steady state can be rewritten as:

-
(55)

1 _ (- (1-¢)yTr [”2‘5(1—7}—5
P (1—u+?”)q(?N>7 :

)
- —¢ p+6 _|_6

]

which is the I'T locus under outsourcing. Unlike the exporting case, the IT locus for outsourcing

is downward-sloping and strictly convex in (1 —n,1/p’ ) space, with an asymptote, 1 — n = %.
The outsourcing equilibrium is illustrated in Figure 2.
Relative price of
the necessity (1/p") BP
1T
Export share of
the necessity (1-17)
Figure 2: Allocation and Pricing in the Outsourcing Regime (OS)
Next, we obtain:
s 1=y
; p+6 a1 [ B —m) =61 1
4= =5 (5") =505 . g pri (56)
K
s 1=y
1 p4 0 e\ [ =) =0 1
1+ = v 2 (BY) | g ~ (57)
oL 1000 45 P’
¢ v
The comparative statics can be summarized as follows.
(0S) BP locus IT locus 1-n p0 K A =z
increase in 6 | upward shift = no change — - - 17 7
increase in v | no change  upward shift + - 4+ + 7
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In response to a preference shift away from the manufactured good (due to an increase in ),
the BP locus shifts up whereas the I'T locus remains unchanged. As a result, the demand for the
manufactured good in the local economy is lower, the export share of the necessity is lower, and the
relative price of the manufactured good falls. While the total stock of capital falls due to reduced
input into manufacturing the outsourced good (the capital input in the traditional sector remains
unchanged), the opposing forces cause ambiguous effects on A7 and z.

In response to more productive R&D (represented by an increase in 1), the IT locus shifts up
whereas the BP locus remains unchanged. Thus, local capital is reallocated from the production
of the necessity to the production of the outsourced manufactured good, causing the relative price
of the manufactured good to fall, the local consumption of the necessity to decrease and hence
the export share of the necessity increases. The total stock of capital increases as a result of
more induced demand to manufacture the outsourced good. The steady-state level of technology
is unambiguously higher in the absence of sectoral allocation effects in the source country (s = 1).
The effect on the investment in R&D, is ambiguous as higher productivity leads to more investment
in R&D via the substitution effect, but less investment due to the factor-saving effect of the better

technology.

3.2 Stage 2

We turn next to examining whether the representative consumer-producer in the local economy
would accept the outsourcing contract. This decision depends on the comparison of the respective
value function facing the representative local agent under each regime, which in the steady state

can be expressed as:

wEX = pr[ln(Ntd)—i—ln(@—kPij)}
Wwos = pr [In(Ng) +In (6 + M7) |

Using results derived in Stage 3, we have:

WEX Hp[ln(nEX)Jr 55111(65 >+ln<9+rj (A7) 5% (1_SEX)’Y>]

P 1 - +p
B P S 5 DK 10+p . exy_
= In(n )+1_Bln<5+p>+ln{9+(pj)EX[ 5 (1—n"") 5]}]
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os _ l+p 0S B B NOS (.05 =N\7
wos = {m(n )+1_Bln(6+p>+ln<9+(z4) (x —K))]
n

—N [pt+é(1 _ ,,OS -5
1n(7705)+ ﬁﬂln<5ﬁp)—l—ln{9+(’0+5?K [ﬁ (1 )

oS — o
1- + 79 (p°) SR s

/

When the source country deals with a low-income country, the local economy’s export share

of the necessity is low and thus, the associated consumption share (n®%) is high. Due to high
discounting (p), the steady-state value of capital (K) is low. Thus, the direct consumption effect
via the first term of the value function dominates the indirect trade effect via the third term, making
the local agent more likely to import the manufactured good (M7) than accepting an outsourcing
contract. Moreover, the less desirable the manufactured good is, the smaller the gap between the
oS - (p])EX .

willingness to pay for an ideal variety and the reference variety j. That is, (p’) is low.

This will be crucial for the next stage to which we now turn.

3.3 Stagel

Finally, we determine whether the representative firm in the source country would choose outsourc-
ing of the manufactured good over exporting. This is determined by comparing the respective value
function facing the representative source country agent under each regime, which in the steady state

can be expressed as:

VEX = 1jr[ijj(1—s)7—qz]
VoS = 1—:T [(1—¢)piAi (K—FN)W—qz]

Again, we can utilize results derived in Stage 3 to obtain:

vEX _ 1‘““{[‘“_%1_77)—5}[(—%}

r g
L [ Oeptn)]
N T {q+[ I—p+r Rl =)
VoS = 1—:T {(1—¢)piAi (K—FNy—qz}

1-
1+ ] p—l-(SFN ’%5(1-77)-5 -1 p+0 1 prTﬁ(l‘ﬁ)‘fs !
= 7973 Leetdys AT Leetdys

1+’F 0S8 1 <p+6)'y 1 08 1—7}
- +(1-¢)ROS(1 - i (2%) 2 [ROS(1
Sara-orosa-n -a™ (20) SRS - )
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288 (1-n) =5

Tt
¢“/+6

state revenue gained by the source country firm (both are an increasing in the local firm’s export

where REX (1—-n) = K 5;%(1 —n) — 5] and RO%(1—n) = %FN [ } ; measuring steady-

share of the necessity, 1 — 7).

o5 _ (p’ )EX is low in the case when the source country is

Based on the results from Stage 2, (pl)
dealing with a low-income country. In this case, the source country has less incentive to outsource.
Thus, the source country will choose to produce and export the manufacture good, so the low-
income local country imports the manufactured good.

Without further specification of the bargaining between the source and the local countries, we

can conclude:

Equilibrium outcome | Conditions

Exporting (EX) WEX —WwOS > 0 and VEX — V09 >0
Outsourcing (OS) WEX — W03 < 0and VEX - V05 <0
Indeterminate (WEX — WOS) (VEX — VOS) <0

3.4 Numerical Analysis

Since we cannot obtain an analytic solution for the equilibrium prices and allocations we turn to
numerical analysis. Our benchmark parametrization is to set both the depreciation rate and the
time discount rate at § = p = 5%, the variety-specific preference discounting at I'V = 0.8, and
the real interest rate at r = 10%. The output elasticities of capital are chosen to be 8 = 0.3 and
~ = 0.35, implying the production of the manufactured good is more capital intensive than the
production of the necessity. The technology parameters are set at ¢ = 0.85 and p = 0.9, the real
cost of R&D investment at ¢ = 0.3, and the preference bias parameter at § = 0.07.

Then, if the equilibrium results in exporting of the manufactured good, the relative price of
the manufactured good is p/ = 3.63. The comparable figure under the outsourcing regime with
¢ = 0.25 is p’ = 3.30. Thus, under the benchmark case, the supply effect dominates the demand
effect.

The allocation under each regime are provided as follows.

Regime | 1 -7 s 2 A B N oy N
EX 0.476 0391 0479 0.171 0%  0.839 0.144 52.4%
08 0.462 1 0.195 0235 114% 0.861 0.198 48.8%
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Thus, under the outsourcing regime, the technology in the source country is far better, which
generates a “trickle-down” effect via revenue-sharing, enabling the local country to consume more
of both goods and to export more of its own products.

Next, we ask which regime arises in equilibrium? Using the benchmark parametrization, our
numerical results suggest outsourcing occurs if (but not only if) ¢ € (0.21143,0.33179). When
¢ (the fraction of output that goes to the host country under outsourcing) is too low, the local
country desires to import the manufactured good despite the fact that the source country prefers
to outsource. When ¢ is too high, the source country no longer offers outsourcing as an option but
simply produces and exports the manufactured good. Should the local country feature a relatively
high initial capital stock, there always exists a non-empty range of revenue-sharing schemes under
our benchmark parametrization such that outsourcing can arise in the steady state. Of course,
outsourcing may never arise if (i) local country capital is scarce (due to a sufficiently low initial
capital stock or an insufficient accumulation of the capital stock as a result of a high time discount
rate), (ii) local country income is low (due to a sufficiently low capital return associated with low ),
or (iii) its consumers spend a major portion of their income on the necessity (due to a sufficiently

high value of 0).

4 Conclusion

We consider a model that focuses on the export/outsource decision. For the source country the
advantage of outsourcing is that the host country partners have better information about local
preferences, so the outsourcing outcome involves “design for manufacturing” to suit local prefer-
ences. The trade-off is that producing in the host country also means using the inferior technology
embodied in the local capital. The decision of whether to offer an outsourcing contract weighs these
two effects against each other. For the host country, they accept the outsourcing contract if the
higher price they pay for the outsourced good is worth the benefit of consuming a manufactured
good closer to their ideal variety. These results suggest that as the low income country develops
they become a more attractive destination for outsourcing because the quality of their capital im-
proves and the local market is more lucrative. In addition, the developing low income country finds
the outsourcing contract more attractive since their increased demand for the correct variety of
the manufactured good increases. This suggests that preference based outsourcing is more likely

to occur with higher income host countries.
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Appendix

We list some useful expressions for computing values.

1. (EX):
M = A(1-s),
N = (R
vy = (K)°
= B 1i
7 - (%)
s = 1—3[5;”(1— )—5]1{
P ) (1+7) (1 —p)
YL —p+r) YL —ptr
2. (08)
M = Ai(K—KN)7
N = (FN)B
= () o (i -
N (B =5
b= <5+p>
i i N\ p+ 90— @(1—77)_5
pal(K-K") = - KN[ R :
¢
142 = ¢i-»
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