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Motivation

Firms often search for suppliers to procure specialized inputs:

1 While a few core inputs are made in-house, other non-core inputs are largely

purchased from outside suppliers

2 IT revolution makes it easier to search for suppliers not only within borders

but also across borders

3 Access to a wide range of outsourced inputs improves production technology

of firms

⇒ Consider Apple’s sourcing strategy
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Motivation

Samsung  
(Korea, China) 

Wintek 
(China, Taiwan, India) 

Simplo Tech, Dynapack 
(Taiwan) 

Infineon, Qualcomm  
(Germany, US, Singapore, 

Malaysia…) 

Catcher Tech. (case) 
(Taiwan, China) 

STMicroelectronics, 
AKM, TAOS 

(Italy-France, Japan, U.S) 

We’re not 
done yet… 

⇒ Firm-to-firm relationships may seriously affect welfare
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Key results

Question

How and why does the formation of firm-to-firm relationships affect the

welfare gains and losses from trade?

Answers

1 Welfare changes are computed as

d lnW = −1

ε

(
d ln s − d ln uF

)

s is the expenditure share on goods produced by unmatched firms

uF is the mass of unmatched firms

2 Welfare gains and losses depend on whether trade integrates goods markets or

matching markets across countries

3 / 22



Key results
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Goods market integration ⇒ Welfare gains are amplified
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Key results

Goods Market Goods Market

Matching Market

S.  .  .S SS .  .  . SS SS .  .  ..  .  .

F.  .  . FFF .  .  . F.  .  . FFF .  .  .

Matching market integration ⇒ Welfare losses may occur
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Related literature

Key assumptions:

1 Firms and suppliers randomly match and bargain over generated surplus

(Felbermayr et al., 2011; Arkolakis et al., 2025)

2 Firms and suppliers have one-to-one relationships in their search process

(Krolikowski and McCallum, 2021; Sugita et al., 2021)

3 Matched firms can enjoy a love-of-variety effect from an input expansion

(Ethier, 1982; Halpern et al., 2015)

6 / 22



Outline of this talk

Setup

Homogeneous firm model (Krugman, 1980) with search and matching

Firm-to-firm relationships increase productivity

Goods market integration

X-integration hereafter

New welfare channels

Calibration

Quantify the effects of firm-to-firm relationships

Quantitative departures from ACR
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Setup

Consumer preferences:

U =

(∫
ω

y(ω)
σ−1
σ dω

) σ
σ−1

, σ > 1

Demand and expenditure for variety ω:

y(ω) = Ap(ω)−σ

r(ω) = Ap(ω)1−σ

where A is the index of industry demand

8 / 22



Setup

Firm technology:

y(ω) =
(
(xF (ω))

σ−1
σ + 1(ω)(xS(ω))

σ−1
σ

) σ
σ−1

where both inputs are produced competitively

Firm unit cost:

c(ω) =
(
(waF )1−σ + 1(ω)(waS)1−σ

) 1
1−σ

=
waF

φ(ω)

where

φ(ω) ≡

(
1 + 1(ω)

(
aF

aS

)σ−1
) 1

σ−1
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Setup

Profit-maximization problem:

max
xF (ω), xS (ω)

r(ω)− waF xF (ω)− 1(ω)waSxS(ω)− 1(ω)w(f F + f S)

Optimal pricing, revenue and profit:

p(φ) =
σ

σ − 1

waF

φ

r(φ) = A

(
σ − 1

σ

φ

waF

)σ−1

π(φ) =
r(φ)

σ
− 1(φ)wf

where f ≡ f F + f S
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Setup

Matching function:

m(uF , uS)

which satisfies CRS in matching

Probability of matches:

µF ≡ m(uF , uS )/uF = m(1, θ)

µS ≡ m(uF , uS )/uS = m(1/θ, 1) = µF /θ

where θ ≡ uS/uF

One-to-one matching: NF − uF︸ ︷︷ ︸
Mass of matched firms

= NS − uS︸ ︷︷ ︸
Mass of matched suppliers

≡ n
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X-integration
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Goods Market

Depending on trade costs, unmatched firms can or cannot export
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X-integration

When both matched and unmatched firms export, the free entry condition of firms

and suppliers are, respectively, written as

π − fx +
n

NF
β (π(φ)− π) = f Fe

n

NS
(1− β) (π(φ)− π) = f Se

where

π: unmatched profit

π(φ): matched profit

π(φ)− π: surplus generated by matches
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X-integration

𝐹
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θ = uS/uF = (NS − n)/(NF − n)

FF curve

θ ↑ ⇒ µF ↑ ⇒ π ↓

SS curve

θ ↑ ⇒ µS ↓ ⇒ π ↑

θ and π are consistent with free entry in

X-integration equilibrium
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X-integration
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Matched firms get a larger surplus in

X-integration, inducing new entry

Impact of X-integration

π < πa

θ > θa
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X-integration

Gains from trade (GFT) in X-integration:

1 π < πa =⇒ Resources are reallocated from (inefficient) unmatched firms to

(efficient) matched firms

2 θ > θa =⇒ Firms have the higher probability to meet suppliers, enhancing overall

production efficiency of the industry
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X-integration

Sufficient statistics for welfare:

Trade elasticity

ε ≡ −
∂ ln(Rx/Rd )

∂ ln τx
= σ − 1

Domestic expenditure share

λ ≡
Rd

R
=

1

1 + τ1−σ
x

Domestic unmatched expenditure share

s ≡
(NF − n)rd

R
=

1

(1 + τ1−σ
x )

(
1 + φσ−1µF /δ

)
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X-integration

Welfare changes in X-integration are computed as

d lnW = −1

ε

(
d ln s − d ln uF

)
Without firm-to-firm relationships, s = λ and uF = NF (= L/σf Fe ), the changes are

d lnW = −d lnλ/ε (Arkolakis et al., 2012)

With firm-to-firm relationships, d ln s < d lnλ and d ln uF ⋚ 0, and the changes are

amplified by such relationships

Takeaway: In search and matching, we need to use variables of unmatched firms

18 / 22



Calibration

Firms and suppliers meet through the following matching function

m(uF , uS) =
( (

uF
)−ι

+
(
uS

)−ι
)−1/ι

Market tightness uF/uS is 0.66 and matching elasticity ι is 0.45 ⇒
µF = 0.26, µS = 0.17 (Heise, 2024)

Imported inputs increase firm productivity by about 25 percent ⇒ φ = 1.25

(Halpern et al., 2015)

Standard values based on central estimates of US data, e.g., σ = 4, τx = 1.6
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Calibration
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Variable trade costs

5.4. Effects of trade liberalization in X- and M-integration

• In this section, we finally examine the quantitative effects of trade liberalization in X- and M-integration

to highlight different implications of such liberalization

• Specifically, we allow iceberg costs τx and τm to vary across [1, 1.6] in X- and M-integration, respectively,

in order to study how such liberalization affects the equilibria

• Table 2 illustrates the quantitative effects of trade liberalization on the equilibria by focusing attention

on the ratio of trade integration to autarky for the following variables: the two key endogenous variables

(Panel (a)); the sufficient statistics for welfare (Panel (b)); and welfare per worker (Panel (c))

• In what follows, we first explain the effects of trade liberalization in X-integration, and then turn to the

effects of such liberalization in M-integration, shown by the left and right sides of Figure 2, respectively

• In X-integration, reductions in τx decrease the unmatched profits πd due to increased foreign competition

(see (17)); however, such liberalization does not affect the unmatched ratio θ, as πd fall proportionately

in this integration (see also (19))

• Thus, the ratio of unmatched profits π/πa is monotonically decreasing in λ

s/sa

uF /uF
a

• Further, reductions in τx proportionately decrease the two kinds of expenditure shares s,λ; in contrast,

such liberalization does not affect the mass of unmatched firms uF , as the unmatched ratio θ is unaffected,

as shown in Panel (b)

• This means that the welfare changes in (20) satisfy d lnλ = d ln s and d lnuF = 0, and hence they are

the same regardless of firm-to-firm relationships; however, the welfare ratio in (21) is greater with such

relationships, as we have shown in Table 1

• Thus, reductions in τx proportionately change the gains from trade, which are roughly 1 percent higher

with firm-to-firm relationships than those without such relationships in Panel (c)

• In the right side of Panel (a), trade liberalization in τm also decreases the unmatched profits πd because

cross-border matched firms are more efficient in M-integration via an increase in ϕm (see (22)), which

in turn increases the unmatched ratio θ from different entry patterns of agents (see (10))
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Calibration
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5.4. Effects of trade liberalization in X- and M-integration

• In this section, we finally examine the quantitative effects of trade liberalization in X- and M-integration
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Summary

Key messages:

With firm-to-firm relationships, welfare changes can be computed by sufficient

statistics of unmatched agents

Whether such relationships affect welfare gains or losses depends on wether

trade integrates goods markets or matching markets

22 / 22


