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Motivation

» Global Value Chains (GVCs) are now a prominent feature of the international

macroeconomic landscape

» Large and synchronised shocks to supply chains have brought GVCs to the forefront of
macroeconomic policy debates: diversification vs. exposure to shocks
» D'Aguanno et al. (2021): the impact of GVCs on output volatility is ambiguous
» However, output volatility is not the same as welfare
® Fluctuations can be efficient; consumption could be smoothed
P> Welfare-relevant inefficiencies within GVCs have been elusive in the literature

» We focus on the interaction of (frictionless) GVCs with an important welfare-relevant

friction: incomplete financial markets
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Preview of the Paper

Research question: How do GVCs influence the international transmission of productivity

shocks and what does this imply for the degree of risk sharing across borders?

> We introduce trade in intermediate inputs into an otherwise-standard two-country New
Open Economy Macro (NOEM) model
» Unlike trade in final goods, GVCs create supply-side linkages across borders

» We call this novel transmission mechanism the ‘marginal productivity effect’
® A productivity shock to one country increases abundance of other country's input to

production, hence foreign supply

» This impacts households ability to smooth consumption and share risks across borders

= GVC integration can affect international risk sharing even when trade itself is frictionless

P> The size of this effect depends on the degree of GVC integration and the trade elasticity
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Plan for Today

1. Baseline NOEM model with GVCs

® Dynamics of Relative Prices and Relative Consumption

® International risk sharing

2. Preliminary empirical evidence
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An Analytically Tractable Model of GVCs

v

Two symmetric countries, Home & Foreign, with endowment of value added, V and V}

v

Gross Output produced by combining (fixed) value added and intermediates:
Y= A VX[

where Ay, is the country-specific TFP shock

® o = 1 embeds the standard Endowment economy

® o < 1 introduces intermediate inputs to this model

\4

Roundabout production — intermediates are made up of the same period’s gross output

\4

Price of each good given by Py and Pr; (assume LOOP)

v

Define the Terms of Trade T'OT}; = Pr;/Pp;: an increase is a deterioration
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Standard Model: Trade in Final Goods

» Households in each country consume a CES bundle of both goods:

@
1 b—1 i o—1Y\ ¢—1
Ci=\ap?Chy ¢ +apCpy ¢

where ap =1 — ay
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Standard Model: Trade in Final Goods

» Households in each country consume a CES bundle of both goods:

Cy = <CLH;’C'H,15¢qbf + aj%iCF,t(b‘;>¢¢1
where ap =1 — ay
> Gives rise to familiar demand functions and definition of CPI, P, and P}
» Define the Real Exchange Rate RER, = P}/ P,
» So long as ay > 0.5, RER and TOT comove
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New Mechanism: Trade in Intermediate Inputs

» Firms in each country use a CES bundle of both intermediate inputs:

1 p—1 1 $=1\ P-1
Xy = <waXH,t T+ bE Xy v >
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Xe=(bu?Xpus v +bpXpy ¥

» Importantly, this means Gross Output is a function of TOT":

1 11—«

1—a

Yirg = Ags V(1= )& [by + bpTOT} ) 70 ¢
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New Mechanism: Trade in Intermediate Inputs

» Firms in each country use a CES bundle of both intermediate inputs:

P
1 Pp—1 i P—1\ ¢-1
Xe=(bu?Xpus v +bpXpy ¥

» Importantly, this means Gross Output is a function of TOT":

1 11—«

1—a

Yirg = Ags V(1= )& [by + bpTOT} ) 70 ¢

» This is the marginal productivity effect: movements in T’OT' due to supply shocks in one

country induce changes in supply both at home and abroad

» Note by = 1 and a = 1 have similar impact
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International Risk Sharing

P> The perfect risk-sharing condition under Complete Markets is:

C\7 1
== =1
W (C;) RER,
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International Risk Sharing
P> The perfect risk-sharing condition under Complete Markets is:

C\° 1
== =1
W (C;) RER,

» Incomplete markets give rise to inefficient fluctuations in the demand gap, W,

> W, — 1 is a welfare-relevant wedge capturing international risk-sharing imperfections

» Assuming Financial Autarky, the dynamics of this wedge have a simple analytical form:
Wi =5 (G- C7) - (2a — 1) TOT,

» Must understand how the T'OT" and Relative Consumption (@ — (j’f) respond to shocks
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Impact Responses: No GVC Baseline (« = 1)

0 Terms of Trade 04 Relative Consumption
005} 005} ]
0 0
0.05 ¢ : 0.05 | 1
dror i dcorn
0.1 ‘ : : -0.1 ‘
0 0.5 1 1.5 0 1 1.5
¢

Note: Positive shock to A ; with ar = 0.7, under FA.
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Impact Responses: No GVC Baseline (« = 1)

0 Terms of Trade 04 Relative Consumption

0.05 0.05

0 0
0.05 ¢ : 1 0.05 |

dror i dcorn
-0.1 : - : -0.1
0 0.5 1 1.5 0 1 1.5
¢

Note: Positive shock to A ; with ar = 0.7, under FA.

> For oror < & < dcornr, there is “immiserising growth"
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Trade Elasticity Thresholds: No GVCs

» Following Corsetti, Dedola and Leduc (2008), we can derive the thresholds analytically

using the log-linearised model equations under FA
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Trade Elasticity Thresholds: No GVCs

» Following Corsetti, Dedola and Leduc (2008), we can derive the thresholds analytically

using the log-linearised model equations under FA

» When ao = 1:
— 1 ~ ~ ~ ~ —
TOT; = Yy - Y5 Ci—CFf = (2 — 1) TOT
"1 2ay(1- 9) (Vi = ¥2) ¢ = O = Qang -1 TOT:
» Define the thresholds:
~ ~ 1
¢pror =1 — — ®CORR = 5
2aH 2aH
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Trade Elasticity Thresholds: No GVCs

» Following Corsetti, Dedola and Leduc (2008), we can derive the thresholds analytically

using the log-linearised model equations under FA

» When ao = 1:
— 1 ~ ~ ~ ~ —
TOT; = Yy — YA Ci—CFf = (2 — 1) TOT
"1 2ay(1- 9) (Vi = ¥2) ¢ = O = Qang -1 TOT:
» Define the thresholds:
~ ~ 1
¢pror =1 — — ®CORR = 5
2aH 2@[{

> For ¢ < gETOT, the T'OT appreciate in response to a positive relative supply shock

> For ¢ < gBCORR, C'/C* is negatively correlated with the TOT following supply shocks
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Trade Elasticity Thresholds with GVCs: Special Case |

Same home bias and trade elasticity in consumption goods and intermediates

» Assume by = ay and i) = ¢
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Trade Elasticity Thresholds with GVCs: Special Case |

Same home bias and trade elasticity in consumption goods and intermediates

» Assume by = ay and ) = ¢
» Demand side of the economy is independent of o = QZCORR is unchanged

> T'OT response now depends on « due to supply-side effects:

1

rote= a <1 —2ap(1—¢)+ Q(Lpﬂ)
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Trade Elasticity Thresholds with GVCs: Special Case |

Same home bias and trade elasticity in consumption goods and intermediates

» Assume by = ay and ) = ¢
» Demand side of the economy is independent of o = 50033 is unchanged

> T'OT response now depends on « due to supply-side effects:

1

rote= a (1 —2ap(1 — @) +2ap =2

~ 1 a1 —
¢ror(a) =1 — 5o " an
ag ag o
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Impact Responses with and without GVCs

0. Terms of Trade 0 Relative Consumption

0.05 0.05

0 0

-0.05~ : 1 -0.05F
bror i bcorn bror i dconn
0.1 : : : -0.1 : . :
0 0.5 1 1.5 0 0.5 1 1.5
¢ &

Note: Positive shock to A ; with ar = 0.7, under FA.

» Raising the intermediates share of output (i.e. lowering o) shifts (5TOT leftwards
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GVCs can rule out TOT appreciation

0. Terms of Trade 0 Relatlve Consumptlon
’ : ) ——a=1
—=0.8
—=a=0.6
0.05 0.05
0 0
-0.05% -0.05%
bror i dcorn bror i dconn
0.1 : : ‘ -0.1 : . :
0.5 1 1.5 0 1 1.5
¢ &

Note: Positive shock to A ; with ar = 0.7, under FA.

» When a = a, the asymptote is at zero, and there is no reversal
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GVCs can rule out TOT appreciation

0. Terms of Trade 0 Relative Consumption
0.05 \ 0.05 /
}§ 5=
0 : 0 ——
-0.05% : 1 -0.05 /
bror i dcorn bror i dconn
0.1 : : : -0.1 : . :
0 0.5 1 1.5 0 0.5 1 1.5
¢ é

Note: Positive shock to A ; with ar = 0.7, under FA.

» When a < «, there is no asymptote, and no reversal
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Key Mechanism: Supply-Side Effects

0.05

Relative Output

//

-0.05
0

i ¢ror i 9coRrRR

05 1 15
¢

Note: Positive shock to A ; with ap = 0.7, under FA.

» Output adjusts endogenously due to marginal productivity effect
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International Risk Sharing

0.1

/
0.05 /

Risk-sharing Wedge

E 5(70

oost )
A

Note: Positive shock to A ; with ap = 0.7, under FA.

> At low elasticities, GVCs reduce the risk-sharing wedge
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Back to Reality: Preliminary Empirical Evidence

Model has shown:

> Intermediate-input linkages can affect countries’ ability to share risks under

incomplete financial markets, even when GVCs are frictionless

» Sign and size of this depends on trade elasticity—notoriously difficult to estimate
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Back to Reality: Preliminary Empirical Evidence

Model has shown:

> Intermediate-input linkages can affect countries’ ability to share risks under

incomplete financial markets, even when GVCs are frictionless

» Sign and size of this depends on trade elasticity—notoriously difficult to estimate

To take this to the data, we:

> Construct a model-consistent measure of risk sharing Var(W), using C*) and RER data
(3 la Corsetti, Dedola, Viani, 2012a,b), period 1960:Q1-2019:Q4

» Combine with measures of GVC integration (Backward + Forward Linkages) (a la
D’'Aguanno et al., 2021) — data from WIOT, 2000-2014

» For now: N = 43 countries
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Preliminarv Empirical Evidence
4

Std. Dev. (Demeaned) Wealth Gap

05 K 15 2 25
Mean GVC Integration
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Conclusions and Next Steps

> Summary:

® The presence of GVCs has both demand-side and supply-side implications

® The supply-side implications alone affect the threshold elasticity below which the terms of

trade appreciate in response to relative supply shocks
e Sufficient levels of GVC integration can rule out terms-of-trade appreciations altogether
® With low trade elasticities, GVC integration mutes the inefficiency from incomplete markets

® In this sense, GVC integration affects risk sharing even when trade itself is frictionless
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Conclusions and Next Steps

> Summary:

® The presence of GVCs has both demand-side and supply-side implications

® The supply-side implications alone affect the threshold elasticity below which the terms of

trade appreciate in response to relative supply shocks

Sufficient levels of GVC integration can rule out terms-of-trade appreciations altogether

With low trade elasticities, GVC integration mutes the inefficiency from incomplete markets
® In this sense, GVC integration affects risk sharing even when trade itself is frictionless
> Next steps:

® Further supporting empirical evidence, incl. assessment of Corr(C’ — C’*, Y — Y*)

® More general model (e.g., move away from financial autarky, calibrate parameters)
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Appendix: Substitution and Income Effects

» Log-linearise the demand functions around the symmetric steady state:
Cry = Yy +ap(dp — 1)TOT, Cri=Yuy — lagd + ap) TOT;

» Derivative of CA‘Et wrt T'OT'; is unambiguously negative

» Sign of derivative of CA‘H,t wrt T/O\Tt depends on sign of (¢ — 1)

» As Home's terms of trade deteriorate (T°OT rises):

® Substitution effect: switch towards the relatively cheaper Home good

® |ncome effect: reduce demand for all goods as the value of Home's endowment falls
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Appendix: Equilibrium with GVCs

» In Special Case |, Relative Demand is unchanged:
1

TOT, = Vi, — Vi
t 1 —QGH(1—¢) ( Hyt Fﬂf)

» Relative Gross Output is now a function of TOT"

S, TR . 1— o —
YH,t — YF,t = a (AH,t — AFyt) - 2(1F o TOT{

» Equating this to relative demand and rearranging:

1

TOT, =
(1 —2ap(1— @)

)E (AHf_AFt)
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Appendix: Model with GVCs: Special Case Il
Same home bias (by = ag) but different trade elasticities (¢ # ¢)
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Appendix: Model with GVCs: Special Case Il
Same home bias (by = ag) but different trade elasticities (¢ # ¢)

> Equations now depend on the weighted average of the two elasticities:
Pla)=ap+ (1 —a)y

1

TOT, = L
(1= 2an(1 = ®(a)) + 20p152) @

(e = i)

ét - C\Yt* = (2&]{@((')&) - 1)7{O\Tt

D'Aguanno, Dogan, Lloyd, Sajedi (BoE) GVCs and International Risk Sharing June 13, 2023



Appendix: Model with GVCs: Special Case Il
Same home bias (by = ag) but different trade elasticities (¢ # ¢)

> Equations now depend on the weighted average of the two elasticities:
Pla)=ap+ (1 —a)y
1 1

TOT, =
(1= 2an(1 = ®(a)) + 20p152) @

(e = i)

ét - C\Yt* = (2&]{@((')&) - 1)7{O\Tt

P All results go through in the same way, with thresholds applying to the weighted
elasticity, and no feasible T'OT" appreciation if a < a.
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Appendix: Model with GVCs: General Case
Different home bias (by # ay) and trade elasticities (¢ # ¢)

» In this case the equations are functions of all five parameters:

Sy o (A i)

TOT, = (@((},) —|—2bF1?Ta> «

C,—C; = (0(a) — 2ap) TOT,

where:
apa [l —2ap(1 — @) +bp(l —a)[l —2by(1 —¢)]

(—)(a) - CLFCMerF(l *OL’)

» Sign of the responses will depend on the configuration of all parameters
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