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Geopolitical conflicts and potential decoupling

m Signs of shift in trade policy setting from exploiting mutual gains from trade to
zero-sum thinking focused on obtaining leverage vis-a-vis geopolitical rivals by
(1) limiting dependence on rivals for strategic goods and (2) striving to be more
powerful than rivals

m However, zero sum actually means negative sum at a global level

m Key events:
m War in Ukraine and the foreign policy (trade and other) response of mostly Western
countries
m Trade conflict between the US and China, reflecting longer run trend towards strategic
rivalry
m Other factors playing a role:
m Rising support for populist and isolationist parties related to inequality effects of trade
m COVID and concerns about vulnerabilities of value chains
m Although actual trade flows between China and Western economies were still at
record highs in 2022, trade policies are shifting

m Rising tariffs, export controls, increased screening of foreign investment, subsidies for
" strategic sectors”, shifts in FDI patterns
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Geopolitical conflicts and potential decoupling

m Against this background we quantify the effects of a potential decoupling of the
global economy into an Eastern and Western Bloc on trade, real income, and
technological innovation

m We focus on the trade and technology spillover effects of fragmentation

m We project the long run impact (until 2040) of a drastic increase in trade costs
between an Eastern and Western Bloc

m We use a model with trade generating technology spillovers: more formally
diffusion of ideas through trade with firms learning from sellers of intermediate
inputs
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Background: How to Measure the Welfare Effects of Decoupling?

m Most used trade models summarize gains from trade based on the domestic
1
spending share, G () (Arkolakis et al., 2012)
m These models assume fixed technology and thus abstract from knowledge and
technology spillovers of trade
m We build a detailed dynamic multi-sector multi-region model, in which
innovative ideas diffuse between countries as a by-product of trade;

m We solve the model recursively and analyse the long-run impact of policy
experiments.
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Our Contribution

m Extend Buera and Oberfield (2020) - featuring Bertrand competition, profits,
and technology spillovers - to a multi-sector framework with input-output
structure

m Show that diffusion inefficiencies are exacerbated in a multi-sector framework
and can be the result of differences in trade costs, unit costs and productivity
between sectors in a country’s trading partner

m Calibrate key parameter for diffusion of ideas to historical GDP growth rates
using simulated method of moments
m Run quantitative exercises regarding decoupling, showing impact can be large:
Welfare loss for the global economy of a decoupling scenario can be drastic as large as
12% in some regions ( global average 5%);
Losses are largest in the lower income regions as they would suffer most from reduced
technology spillovers from richer areas
Welfare effects are specific to the model with diffusion of ideas: welfare losses are
larger than in plain model and display more variation between high- and low-income
regions
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Related Literature

m Buera and Oberfield (2020): single-sector model of diffusion of ideas through
trade

m Eaton and Kortum (1999): multi-country dynamic model in which firms
innovate by investing in research and development (RD) and knowledge diffuses
to other markets without a relation to trade

m Alvarez et al. (2013) combine the Eaton and Kortum (2002) Ricardian model of
trade with idea diffusion as in Kortum (1997). Ideas flow from one market to
another in proportion to the trade linkages between them.

m Santacreu, Li, and Cai (2017) extend Eaton and Kortum (1999) incorporating
diffusion dynamics into a multi-sector framework. They show that the welfare
gains are larger with endogenous knowledge diffusion because existing
specialization patterns tend to get reinforced by knowledge diffusion.
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Set-up of model

m Multi-sector model with intermediate linkages and trade emerging from
differences in comparative advantage between countries within sectors
(Eaton-Kortum)

m Consumers spend a fixed share of income on savings which are channeled to
investment and allocate the remaining income to consumption across different
sectors

m Exogenous labour supply growth based on external projections, and capital stock
growth based on investment with the trade balance fixed

m Bertrand competition between firms giving rise to profits

m The productivity parameter determining absolute advantage of a sector in a
region a function of productivity in other regions and sectors based on purchase
of intermediate inputs
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Demand

m In each region d and each period t a representative agent maximizes
Cobb-Douglas preferences over consumption of goods in different sectors i € Z,
qy ¢ With sg ; the exogenous savings rate

i Kl P
M3 Yiex Z(qd,t) d s.t. ZK'd -1

i€T i€T

Zpg,tq{j.t < (1 - Sd,t)Yd,t

ieT
Y.t = W, tla,t + rd,tka,e + Td,e + Z (7
JET
m Demand functions: )
i Ky Yt
daq,t = ;
P,

m Price index: _
Pgt = K- Njez(py )"
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Production

B There is a continuum of varieties w in sector i/ producing output with a CES
composite of factor inputs and intermediate inputs:
-1, %
—1

Gelw) =z @[V (0T + W () ]

m Firms combine factors of production, fU} o and intermediate commodities, mg o
according to the following sub-production functions:

i

) v,—l v,—l vi—1
far= [(V kt)“'k (dt)“'l ] (1)
Hi
pi—1
Mo = | W (g @)
JET
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Factor Supply

m There are three perfectly-mobile production factors: high-skilled workers,
low-skilled workers, and capital
m For each country an exogenous path for aggregate labor supply is imposed based
on external projections
m Aggregate capital, kg ¢, is a function of capital in the previous period, kg ¢—1.
depreciation, §, and investment, ing ¢, evolving according to the following law of
motion:
ka,t = (1 —dd)kd,t—1 + ing.e (3
m Investment in region d is a Leontief function of sectoral investment, qgf't’:
G = X ¢ing ¢ (4)
m Abstracting from other components of the current account, the capital account
is equal to the trade balance.
m Assuming that the ratio of a region’s trade balance to its total income is fixed,
thus implies that the investment rate is equal to the savings rate minus the
trade balance rate, tbg +:

ZPZ’,H‘”d,t = (Sd,t — tha,t) Ya,t (5)
i€l
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International Trade

m Consumers, investors and firms demand a homogeneous good in sector J, qjd ¢

which is an aggregate of a continuum of varieties q{, ((w) from all countries s:

- - J

. . g1 o1
Ty = / Ty,e(w) 7 dw (6)
/o ]
m The price of commodity j thus satisfies:
- - 1
. X 1 1—(7]
pij,t = pﬁj,t(“") “Ydw )

[/ 10.1]

m Firms engage in Bertrand competition as in Bernard et al., 2003.:

i i S
. ) o X X . X
Pl +(w) = min # ) # _min #
o —12z;,(w) 2z +(w) n#s 21, (W)
—_— —_———
optimal monopolist price MC of 2nd most MC of most productive
productive firm from s firm from other countries

m With >"<5"d +(w) the unit cost of supplying variety w of commodity i produced in s
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International Trade

m Assumption 1: We follow the Eaton and Kortum (2002) assumption and take
Z;,t("-') to be the realization of an i.i.d. random variable with Fréchet
distribution:

Fet(z) = exp{=X{ ;2™ %}

m Given that assumption, we can calculate closed form solution for trade shares

mlye = Pr(jii)<(n¢s){ X, t }) Ao (Ry ) ° .

S, nE’D>‘n t( nd, t)

. ( 3 AL;(%,N) '

neD

m And prices:

m Given Bertrand Competition, profit is a fixed share of expenditure, falling in the
sector’s trade elasticity:

n Teg +€ 8
He,d;sdtdt (8)
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Assumptions

m We follow a literature on idea diffusion (Jovanovic and Rob, 1989, Alvarez
et al., 2013, Buera and Oberfield, 2020).

m Assumption 2 - New ideas are a transformation of two rv:

, B
V4 = o X ( z )
~~ ~~ ~~
productivity of new idea original insight derived insight

Pr(O<o)=1—at0 % Pr(Z' <Z)= Gg’t(z/), Be0,1)

m 3 captures the contribution of the derived insights to new ideas

m Therefore, domestic technological frontiers evolve according to:

. . t+A
Fiiin(z) = Fi+(2) X (1 - / /ocTzfe’ (Z’)ﬁedelT(Z/)dT)
N —r t

Pr{productivity<z at t}

Pr{no better draws in (t,t+A)}
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Main theoretical contribution

m Assumption 3 - managers learn from their suppliers in proportion to the share of
intermediates purchased from suppliers

i N — iJ iJ /
Gyi(2') = E : MNd,t—1 E : Hog e 1(2)
jeT N—— seD N——
intermediate cost share distribution conditional on source=s

[ Hsé +—1(Z') is the fraction of commodities for which the lowest cost supplier in
period t — 1 is a firm located in s with productivity weakly less than z'.

Proposition (Recursive Law of Motion in a Multi-Sector Framework)

In the multi-sector multi-region economy described in the previous section, the
country-sector-specific technology parameter evolves according to the following

process:
A>‘ﬁ/t_o‘fr(]‘_ﬁ)z:'ndt 1 (m ;zjjt 1) _ﬁ(>\Jt 1)6
JET seD

with X, . = [* o [(2')P%dG], (')dT.
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Within Sector Efficiencies

m To develop intuition, consider a simple 2-country (home and foreign), 2-sector
model (i, —i). In each sector the diffusion of ideas evolves according to the
following equation:

AN, o ) PO + (1 )R]
+ (=m0 + (= ) PO

m The optlmal ratio of import share, 7rh relative to domestic spending share,
1-m ') deviates from the actual ratio:

: First Best .
,nlﬂ.;;l _ &
ni(1— ) A

. Actual Trade . N
n'm)] Ny 0h)
ni(l— 7rh e (T - x})—0

m In general, the actual diffusion of ideas will be different from the optimal
difFusiqn one, except if differences in trade and unit costs exactly cancel out:
7' = x; /x; (insight in Buera and Oberfield, 2020).
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Intuition: Within Sector inefficiencies

S i = Optima
= Opt“”umA('tual Trade = 't - Ny
|

= =

| |

- -
= Autarky & _
b

5 i

0.0 0.5 1.0 0.0 0.5 1.0

m Diffusion of ideas is maximized if import shares are in proportion to productivity

m In the real world there are trade barriers, implying that less intermediates are
sourced from abroad than domestically
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Between Sector Inefficiencies
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Figure: Idea diffusion function in a two-by-two economy. If countries and sectors are identical and n' = 1/2, Planner's, Free Trade,
and Autarky allocations are as represented in this figure. The marginal contribution of each sector to total diffusion are as shown in the
left panel of Figure 77
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Between Sector Inefficiencies

m Distortions also happen across sectors: N is the ratio of the optimal to actual
trade expenditure share on sector / relative to sector —i.

( A+ AL )*1
—I —1I
PR

—_————

industry-wise productivity

il First Best i
(7" " ) - x ho
iy —i _ i —i
1 =n")my, n Ay
" ——
cost share
own-productivity
il Free Trade i (xiy—0
( T _oon A Op)
@ —niymp! Ol
h N h Y"h
cost share

own cost-adj. productivity

xI —6
N = h
x;'

N—_———

A+ AL

( My () 70+ (e 8 ) -1
h f

—i (=6 —i
" ()\h (Xh ) +Ar (

. ( A;(x;,reﬂ/ﬁw ~x”,)’? )*1
Pyl C U R C o PP

industry-wise cost-adj. productivity

i -x;')’e)

—i —i
)\h +Ar

domestic cost gap industry-wise cost-induced deviation in i
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Between Sector Inefficiencies

- )i -0 § AZ(X/;YQ -‘*‘>\"f(‘7"'><§)79 -1 y A;i(Xh—i)—e +‘ X;i(T‘—i_Xf—i)—e
x,j‘ Ap +AF A;’ + A;’

domestic cost gap industry-wise cost-induced deviation in / industry-wise cost-induced deviation in —i

9)

m Given identical productivities and unit costs X > 1 if 7/ > 7~/ implying that the
relative domestic spending share in sector / relative to sector —/ is above the
optimum.

m Intuitively, region h is importing too much in sector —/ in this case since trade
costs are smaller than in sector /.
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Data

Cost, spending, and trade shares are based on 2014 GTAP Data Base
(GTAP10A)

Exogenous path of labor endowments, t,;, based on IMF and UN data.

10 regions: China, India, Russia, Rest of China bloc; U.S., Latin America,
European Union, Other Developed, Rest of U.S. bloc.

m 6 sectors: Electronic Equipment; Heavy manufacturing; Light manufacturing;
Other Services; Primary Sector; Business services.

m A share of capital income is allocated to profit income, calibrating the profit
share to the share determined by the trade elasticity according to the model
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Behavioural Parameters

m The substitution elasticity between value added and intermediates, p, between
intermediates from different sectors, w, are equal to zero, implying a Leontief
structure.

m The substitution elasticities between production factors, v;, and the values of
the dispersion parameter of the Fréchet distribution, 8;, are based on Hertel et
al. (2007)

Table: Behavioral parameters

0i Vi
Primary (agriculture & natres)  10.09  0.27
Light manufacturing 460 1.20
Heavy manufacturing 599 1.26
Electronic Equipment 7.80 1.26
Business services 2.80 1.26
Other Services 290 1.42
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Calibration of Initial Productivity A and Autonomouw Arrival Rate «

m We calibrate the starting values A{ 5 using the assumption that this parameter is

proportional to PPP-adjusted Iabor productivity in each sector-country in our
baseline year, 2014.

m Combine SEA-WIOD and World Bank's Global Productivity Database for Value
Added and Employment across different sectors.
m This approach is similar to Buera and Oberfield, 2020 who infer the location
parameters based on total factor productivity calculated as Solow-residuals.

m Buera and Oberfield (2020) set the growth rate of a: equal to the population
growth rate of the US.

m We adopt the same heuristics and set the growth rate of the autonomous arrival
rate of ideas a+ at 1.18% per year, equal to the projected global population
growth rate from 2021 to 2040.
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Calibration of X: Value Added per Worker, 2014
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Calibration of 8: Simulated Method of Moments

m We minimize the following loss function with m the historical moment and m (3)
the simulated moment for real GDP per capita growth in the 2004-19 period:

min Z WGDPpC(m(ﬁ)GDPpc,model _ mGDPpc,hist)2+ (10)
me{p,o}
(1 _ WGDPpC)(m(ﬁ)GDP.mode/ _ mGDP.hist)2

m We do not follow this approach at the sectoral level, because consistent data on
sectoral real output growth rates of real output are not available for the set of
countries employed in this study.
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Calibration of 8: Simulated Method of Moments

Loss function

Figure: Plots of loss function (10) for values of B € [0.4,0.5]. The solid grey line shows the loss
function with the parametrization of w®PFPe = 0, which is minimized at 8 = 0.44. The dotted
grey line shows the loss function with the parametrization of w®PPP¢ = 1, which is minimized at
B = 0.45 . The thicker black line shows the loss function with the parametrization of

wCPPPe = 1/2, which is minimized at 3 = 0.44.
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Policy Experiments

Scenarios and Country Groups

We split the world into a Western and Eastern Bloc.

m Based on the Foreign Policy Similarity Database, which employs UN General Assembly
voting records for a large set of countries to calculate foreign policy similarity indices
for each country pair

m We order country groups in terms of their foreign policy similarity with China and the
United States to place the ten regions (stylized) of our model either in a Western
(U.S.) or Eastern (China) Bloc.

Trade costs increase between blocs but not within blocs.

m Four scenarios:

m Full decouple (increase iceberg trade costs by 150%)

m Tariff decouple (increase tariffs by 36%, cf. Nicita et al., 2018)
m Decoupling in electronic equipment

m Moving one of the regions from one bloc to the other

m Simulate dynamic model after policy changes for 2021-2040.

m Calculate effects as & = Z;p(xg —xt)/ Z;p Xt
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Country Groups

Figure: Differential Foreign Policy Similarity Index. Values are normalized such that 1 represents maximum relative similarity with
the U.S. and —1 represents maximum relative similarity with China. The map shows the difference between pairwise similarity indices

Kj US — Ki China- For more details, see Hage (2011).
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Projected Changes in Productivity Parameter

2 2
05 & & = & 8 8 0 Wgﬁt
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m Decoupling would have the largest adverse impact on productivity in low income
regions in the Eastern Bloc
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Projected Changes in Real Income
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- -12
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=+ Tariff Decouple, =0.44 < Tariff Decouple, =0

m Impact is larger in low-income regions suffering more from less diffusion of ideas
m Differences in impact between standard Bertrand model, 3 = 0, and model with
diffusion of ideas, B8 = 0.44, is much larger in low-income regions (right panel).
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Projected Changes in Real Income
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+ Tariff Decouple, =0.44 < Tariff Decouple, =0

m Surprisingly, impact is similar with 3 = 0 and 8 = 0.44 in Western bloc countries
and even more adverse with 8 = 0 in rwu. The reason is that rwu would benefit
more from spillovers with decoupling because of trade diversion
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Multi-sector vs. Single-Sector Framework

2 2
Single-sector
0 e s 0 e s -
g“o¢ 5]
-2 M ﬁ 2
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-4
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-10
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-12 -14
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m Reductions in productivity are larger in multi-sector framework, because of
larger inefficiencies, also between sectors and due to heterogeneity in trade costs
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Consequences of Bloc Membership

0 1.0
LAC: Productivity Changes
-1
2 00 R
S < ° + ©
+ + o +
-3
-1.0 +
-4
LAC: Welfare Losses
-5 - - -2.0
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Decouple, Decouple, Decouple, Decouple,
Western Easternbloc  Western Eastern bloc - -
bloc bloc + Tariff Decouple, Western bloc ¢ Tariff Decouple, Eastern bloc

DOFull Decouple, Western bloc X Full Decouple, Eastern bloc

m LAC would suffer more from decoupling when shifting to Eastern bloc, showing
importance of insulating low income regions from having to choose sides

m Right panel shows that this is due to reductions in productivity
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Decoupling in a Specific Sector: Projected Productivity Losses
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m Productivity losses with decoupling in electronic equipment (elm) largest in
electronic equipment, although there are also spillover effects.
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Conclusions: Summary of Main Findings

m Including ideas diffusion substantially increases welfare losses of large scale trade
conflicts.

m Multi-sector framework exacerbates diffusion inefficiencies.

m Dynamic costs of trade decoupling are largest for low-income regions benefiting
most from technology spillovers.

m If decoupling happens in a restricted number of sectors, losses are limited.
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Policy Implications and Questions

m The multilateral trading system establishing rules-based free trade crucial for
low-income regions

m Importance of technology spillovers
m Trade relations based on rules versus power
m Simulations in follow-up paper comparing trade policy scenarios shows that
impact for low-income regions shifts from negative to positive under partial
rivalry scenario with no increases in trade costs for set of non-aligned countries

m Raises question how to guarantee free, rules-based, and non-discriminatory
trade in times of geopolitical tensions

m Topic of this year's World Trade Report of the WTO
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