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Research identity: Methodology and Substance

1. Macroeconometrics and timeseries 1. Empirical macroeconomist:
e Laws of motion e Large things shifting...
e Structure, not impact effect e ...that you can see with the naked
Y =Xf + €. Causality and policy eye
regimes e The economy as a system; regime
interventions

2. Disciplinary subfields
2. When credible estimates E(Y|X) =Xf

e Business cycles
fail the central question:

e Growth, convergence, and income
distributions 2.1 What factors drive variation and in

e World order what proportion?
3. What our empirical methods seek to 2.2 T.he .depe.ndent va'rlable 15
distribution function

uncover vs The Credibility Revolution
2.3 Where do we land?
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CONTRIBUTIONS AND
IMPACT: THINGS I CAN PUT
IN A PICTURE




Decomposing the dependent variable

AER 1988, ECR 1991, JPE 1990, EJ 1995

e When different
_ disturbances—supply, demand,;
The Dynamic Effects of Aggregate Demand and

Supply Disturbances growth, cycle; technology,

By OLIVIER JEAN BLANCHARD AND DANNY QUAH* trade—move the Varlab],e Of lnterest

We interpret fluctuations in GNP and unemployment as due to two types of M : d.
disturbances: disturbances that have a permanent effect stur- e Most-cite
bances that do not. W rpret the first as supply

demand disturbances. Demand disturbances have a hump-shaped mirror-image

<t on output and unemployment. The effect of supply disturbances on output e Academic and practitioner

ses steadily over time, peaking after two years and reaching a plateau after

(including PMs, central banks,
multiple disciplines)
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THEOREM: Let X be a bivariate stochastic
sequence generated by

(i) X, = B(L)f:

1) fo=Cfd f)', with fypg X1, [ip, X1:

(i) Ef f,_,=1if k=0, and 0 otherwise;

. B (z) B,

(IV) B(Z) B;'.(l)' ﬁ;ll\' ;

(v) Byy(z) = (1= 2)By(2);

(vi) By, By, By, B,, are column vectors
of analytic functions; B,y and B, p, X1, By,
and By, p, X 1;

(vii) BB* is full rank on |z| =1, where *
denotes complex conjugation followed by
transposition.

Then there exists a bivariate moving aver-
age representation for X, X,= A(L)e,, such
that:

viii) A =@y ape Wi
(i) A(z) =0 T, with ay, an,

a,,, a,, scalar functions, det A# 0 for all |z|

(ix) ay,(z) = (1— 2)eyy(2), with ay, ana-
Iytic on |2| =1, and

(x) e, = (“”") Eee, ,=I1ifk=0, andis 0
otherwise.

In the bivariate representation, e, is or-
thogonal to f,, and e is orthogonal to f,, at
all leads and lags if and only if there exists a
pair of scalar functions v, Y, such that:

By =By,

By, =, By,
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The dependent variable is a distribution function

JEG 1996, 1997; EJ 1997; SJE 1993, EER 1993, 1996;
AER 2001: Growth and convergence; i

distribution; spatial clusters; polarisation; i

mobility

Journal of Economic Growth, 2: 27-59 ( 1997)
© 1997 Kluwer Academic Publishers, Boston,

Empirics for Growth and Distribution:
Stratification, Polarization, and Convergence Clubs

DANNY T. QUAH

London School of Economics

This paper studi p ic growth from the vi distribution dynamics.

ive rai iri issues in growth analysis: the profound empirical regularity
s an “emerging twin peaks" in the cross-sectional distribution, not simple patters of convergence o divergence.
The theoretical problems raised concern interaction patterns among subgroups of economies, not only problems
of a single economy’s accumulating factor inputs and technology for growth.

Keywords: conditional, convergence, distribution dynamics, income distribution, inequality, trade, twin peaks

JEL classification: C13, C33, F43, 030

e Twin peaks

e Middle-income trap. The poor remain
poor

increasing incomes
income distributions

Figure 1. Emerging twin peaks.

vanishing of the middle income class. By contrast, these features were not present at the
earlier time #: it therefore seems reasonable to call Figure 1 a picture of emerging twin
peaks.




EMPIRICS FOR GROWTH AND DISTRIBUTION

15-year-Horizon

Stochastic Aernel

(c): 1980 (d): 1988

Figure 5.1. Relative income dynamics across 105 countries,

Figure 3.1. Densities of relative (per capita) incomes across 105 countries.




Why embed probability measures in a Banach space as we have done here? A first reason
is so that distances can be defined belween prohablhty measures; it then makes sense to
talk about two d their d distributi getting closer to one another.
A small step from there is to define open sets of probability measures, and thereby induce
(Borel) o -algebras on probabili Such o-algebras then allow modeling random
elements drawn from collections of probability measures, and thus from collections of
distributions. The data of interest when modeling the dynamics of distributions are precisely
random elements taking values that are probability measures.

This framework allows a more rigorous description of the stochastic kernels already used
above. Let F; denote the distribution of incomes across economies at a given time t.
Associated with F, is a measure 1, in (B, B). If (R, §, Pr) is the underlying probability
space, then A, is the value of an §/®B-measureable map A,: (2,F) — (B,B). The
sequence {A,: t > 0} is then a B-valued stochastic process.

How should the law of motion for such a process be modeled?

The simplest scheme for doing so is analogous to the first-order autoregression from
standard time-series analysis:

A=T QM onu) =To(Aa), t21,

where T* is an operalor (hal maps the product of measures together with generalized
uto p and 7,» absorbs the disturbance into the definition
of the operator. (Why the * appcars in T* and T' will be clarified below.) This is no more
than a stochastic difference equation taking values that are entire measures; equivalently, it
is an equation describing the evolution of the distribution of incomes across economies.
To understand the structure of operators like 7,7, it helps to use the following:

Stochastic kernel definition: Let u and v be elements of B that are probability measures
on (R,R). A stochastic kernel relating . and v is a mapping M, .): (R, R) — [0, 1]
satisfying:

(i) Yy inR, the restriction M, .)(y, -) is a probability measure;

(ii) VA inR, the restriction M, (-, A) is R-measurable;

(ili) YA in R, we have u(A) = [ M.y (y, A)dv(y).

How does this relate to the structure of 7.7 Let b(R, R) be the Banach space under sup
norm of bounded measurable functions on (R, RR). Fix a stochastic kernel M and define
the operator 7 mapping b(R, ) to itself by

Vfinb(R,?R), VyinR: (Tf)(y)=ff(x)M(y.dJr)»

Since M(y, ") is a probability measure, the image Tf can be interpreted as a forwards
conditional expectation. For example, if all economies in the cross section begin with
incomes y, and we take f to be the identify map, then (Tf)(y) = [ xM(y,dx) is next
period’s average income in the cross section, conditional on all economies having income
y in the current period.

Clearly, T is a bounded linear operator. Denote the adjoint of T by T*. By Riesz
Representation Theorem, the dual space of b(R, ) is just B(R, RR) (our original collection
of bounded finitely additive set functions on fR); thus T* is a bounded linear operator
mapping B(R, R) to itself. It turns out that T* is also exactly the mapping in (iii) of the
Stochastic Kernel Definition, i.e.,

Vv probability measures in B, VA inR:  (T*v)(A) = / M(y, A)dv(A).

(This is immediate from writing the left side as

(T*v)(A) [1Ad(T'")(y)=/(T1A)(y)dV(.v) (adjoint)

/[/ lA(x)M(y,dx)] dv(y)

/ M(y, A)dv(y), (calculation)

(definition of T)

with 1, the indicator function for A.)




The Great Shift East: Too big for the human eye to see

The Global Economy’s Shifting
Centre of Gravity

Danny Quah
. . rd
Economics Department, London School of Economics 3
and Political Science and LSE Global Governance & C N N Th E g t 202 6
: ° , The Economist, ...,
z
Abstract a « 3]
T e i et ) o s vty e i s e “Have you seen that map where...?
actiity across geographies on Earth. The calculations here take into account all the GDP produced on this planet. The &
article finds that in 1980 the global economy’s centre of gravity was mid-Atlantic. By 2008, from the continuing rise of B
China and the rest of East Asia, that centre of gravity had drifted to a location east of Helsinki and Bucharest. 2
Extrapolating growth in almost 700 locations across Earth, this article projects the world's economic centre of gravity 8 ong o2
10 locate by 2050 literally between India and China. Observed from Earth's surface, that economic centre of gravity &2 [ ] eop 0Ol1T1Cal CcoIn pe 17101
will shift from its 1980 location 9,300 km or 1.5 times the radius of the planet. a
2
s

o ‘‘Please lock this away”

Policy Implications

O LT T 7 G 6 S e T ) R L iy
gmduaHy B ol fotel e o
T e s e oty ) ) s e i frclionecleclcs
e e e e P e sl el retena ien o
Tl e cn o [ e e o ot e e o e
change in chiractar, &9, appropriate poliical and rilry inerentio
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Global Policy Volume 2 . Issue 1 . January 2011

The Global Economy’s Shifting
Centre of Gravity

Danny Quah

Economics Department, London School of Economics
and Political Science and LSE Global Governance

Abstract

This article describes the dynamics of the global economy's centre of gravity, the average location of economic
activity across geographies on Earth. The calculations here take into account all the GDP produced on this planet. The
article finds that in 1980 the global economy's centre of gravity was mid-Atlantic. By 2008, from the continuing rise of
China and the rest of East Asia, that centre of gravity had drifted to a location east of Helsinki and Bucharest.
Extrapolating growth in almost 700 locations across Earth, this article projects the world's economic centre of gravity
to locate by 2050 literally between India and China. Observed from Earth's surface, that economic centre of gravity
will shift from its 1980 location 9,300 km or 1.5 times the radius of the planet.

(uonoas |pdads) apPIMY Yd4D3say

Policy Implications

o If soft power mirrors but lags economic power, then the source for global and peolitical influence will be similarly
gradually shifting east over the next 50-100 years.

l‘UIICY rormuiauon 1or e entre gioopal economy, ana glUDBI governance maore genelall)r, will no onger pe e
domain of the last century's rich countries but instead will require more inclusive engagement of the east.

Many global policy quesunns Wl|| remam the same, e.g. promoting growth in the world economy, but others might
rhanne in ch ieral and militarv intarvantinn

.




(non-urban] - geography. Alt these 483 urban

aqplamerations and 210 ural prosies proveled 693 den-

tifiable locations on Earth,

Followng Grether and Mathys (2009 | llcsted
tions <o that all urbax

be 10 per cent
lower than in the urban agglomerations. This last step
diverges from Grether and Mathys (2005), who omitted
all geographies outside wrban agglomerations. Put
another way. Grether and Mathys (2009) appiied a rural
discount of 100 per cent | experimented with varying
11 rual discount batwaen O par cant and 40 par cent
with almost imperceptible change in the end results.

A mare eensive study might attempt Lo model
rural-urban income dynamics more carefully, and
sl chinges n seatl ocations o s emerse ot
vanish. | do not pursue such e s e

i1 o0k 67 ocatons o rpresent the s
tial distribution of all the economic activity on Earth
Tracking incomes in these lacations over time gives a rep-
resentation of the spatial distribution dynamics of global
economic actiiy. AL any given point n time, calculating

ensional weighted average across the 633

future, with g scientific progress, locations for
aconomic actuty might be off the Earth’s suface -
whether above or below - so that the last equality

Reosgsin
Rsing.

Toe asiest sy to undetand the cilcton s o pro
ject a po t© the equatorial plane and then
dmmpm et rojecton akng x and y coundinats in
that pl

The lattude and longitde of any
necassarly an the planets surface, can be recovered s

Given the data uk:d in this article, the resulting WECG
s out to be well beneath the surface of the planet.
Tracking the dynamics of such subterranean locations is
ot straghtforuard.

On a two-dimensional map any point on the Earth’
surface bears a unique configuration relative to the
usual landmarks of coastins, cies and mountains. That
property fails, however, for points beneath the surface
of the three-dimensional panet. To see thi, suppose
that some sequence of points inside the planetary
s et o jecony when viewsd from

ne perspective. But when viewed from the other side
r:F the p\inﬁ that same sequence will instead traverse

Since any given perspective s arbirary in

emﬂmnal ‘space, without further justification for

fling a viewing postian, no discussion of the centre of

gravity moving east (or west) can draw a compelling
conelusion.

Danny Quah

Figure 1. findrical projection.
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et e o ks € gy mch e ot b ¢
iy indiicl projection realgns
A being a distance
ocars e dststpant o the planees sutoce 1o the WECG

radis) benesth the surface ofthe Alanic Ocen. Aory
the east-wast axis, e s & bevween e
Brml Intumv!\y. the 1960 WECG sat between North
Am Western Eurape because most of the
ok ssanomic activity then occurred in just those

e to the equatorial plane,

the WECG might seem to be as far north as Iceland

cuth s, the

so deep beneath the planet's sur.

face — turns out 10 be only 3,200 kilometres north of the

causor, sppresimatly the e north as
Texas, Tel Avh cr Shanghel

M o just given suggests 3 way to describe the

dmmu of the WECG, whis pesening veual inuion,

Froject the WECG
ot the WECG,and 4

line that minims

south axis and a cylinder tangent to the equator.
Roughly spesking, the projection is that point on the

The world’s economic centre of gravity: 1980-2050




World's center of economic gravity shifts east

Econamicsand authorof e now papr,The Glbal Economy's Shiting Carter
of Graviy.

By Danny Quah - Secia i ONN

About us

e Global Pubi Squre s whar you

ofgrauty 30 years ago was a poin deep n e micdleof e Acanc Ocean, 900

il westofMorocz,

By 2008, howsser becauss o th coninuing i ofndis, Chna and e rest of

East sin, ot contr of graiy had st 10 point justouside i Turky,
00 mies, o o

e Earts raciue. iy pojcton has i rat s move east wil coninue sl
2050 whan e word sconomic cenar of gravty wil cusar on e border
Letme exiai what| mean by globalconerof gravy”

Becauso Earhis cund, e saigh i connectng New York Giyand London
Plinges dacp bensath the Aansc Ossan. The haltay pint on i I s
desolae and miserabl: i cod wol and hundrads of mies boreath e

Most popular

Yet Asia is still rising, and some striking numbers will reflect
this. The combined wealth of Asian high-net-worth
individuals (those holding at least $1m) will exceed those
from North America in 2015, according to Capgemini and
rbc Wealth Management. Danny Quah of the London School China
of Economics has calculated the world's
economic centre of gravity and reckons
that, thanks to Asia’s rise, over the 70
years from 1980 to 2050 it will move

eastwards from the mid-Atlantic all the way = T R

Related topics
United States

Asia

Going east
The world's economic centre of gravity, 1980-2050

to somewhere between India and China. o
By 2015, the halfway point on this great e
journey, it will have reached the city of

Source: Bany Qs
Bandar-e Mahshahr, in Iran, on the north-

eastern tip of the Persian Gulf (chart 2).
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The shifting world economic
centre of gravity

Business

UK needs to recognise reality
and engage more with China,
says Burnham adviser

Britain needs to ‘get real’ and focus trade and investment on
Bric countries, says former Goldman Sachs economist Jim
ONeill
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Things that don’t show on a CV

(Also technology, digitalisation, intellectual assets)
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ECONOMIC STATECRAFT,
ECONOMIC DIPLOMACY




F&D | Point of View

Multilateralism
Can Survive the £
Loss of Consensus \>

Danny Quah

tocounter communism

Multilateralismissplintering today—
not because of geopolitical competi-
tion alone—but because xpen-
sive global public good. It benefits all
humanity but distributes costsunevenly
across nations.

Even in today’s polarized world,
geopolitical rivals can still agree on
‘common goals—the planet should be
hospitable to human beings, the next
pandemic should be controlled and
confined through sensible publichealth
safeguards, global economic policy
should yield prosperity for ll. Nations
‘might disagree on how toachieve these
‘goals—arguing that one approach or
another unfairly benefits a rival—or
they might accuse others of frce riding
byfailing o contribute toward solvinga
common problem,

bon, for example, has been aceu-
‘mulating in the atmosphere for centu-
ies. How should we divide the burden
of tackling climate change between
past and present emitters? Or how
Id we share responsibilty for pro-
viding financial stability and restoring
‘global growth? An advanced economy

International cooperation can advance, even
when the most powerful players are at odds

n adversarial nations work together for the com-
forintemational cooperation given the state of the
world order. Geopolitical competition is straining

stability since the Cold War. The most powerful nations
cannot seem toagree on how to solve urgent global prob-
I

petition and international trade to regulating artificial
intelligence.

Geopolitical competition doesn't naturally advance
international cooperation. The economic historian
Charles Kindleberger showed how a lack of global lead-

Depression. Yet at other times geopolitical competition
has, paradoxically, raised international cooperation.
During the Cold War, for example, Presidents Dwight
Eisenhower and John Kennedy advanced US leadership

14 SEPTEMBER 2025

ensure growthand stability while others
failto behave prudently

Middle powers.
I great powers refse to support the
international system, can others take
their place? Global public goods are
costly to provide. Small poor econo-
mies don't have the resources to patrol
the seas to keep shipping lanes safe for
international commerce of to pump.
trillions into the world economy when
markets fal. But middle powers—those
with suffcient economic and financial
firepower—may be candidates to take
over the role of great powers. And mid-
diepowers that are notonthe frontlines
ofgreat rivalries and are committed to
rules-based order are n fact playing an
increasingly consequential role.
Without continuing US leadership,
rules-based free tradeagreementshave
already emerged. Consider the Com-
prehensive and Progressive Agree-
‘mentfor Trans-Pacific Partnership, the
12-member free trade pact that rolled

Hiustration by ChantalJahchan

EASTASIAFORUM ©

Topics Countries Explainer About Contributors The Quarterly Submissions

Third nations can
piece together a
ruptured world
order

Published: 13 March 2026
Reading Time: 6 mins

Danny Quah
National Uriversity of Singapore IN BRIEF

‘Third nations have long been expected to endure the
consequences of major-power actions. But instead of
treating such whims as inevitable, third nations can
actively mitigate external shocks by forging coalitions
with states that share common interests and are
willing to commit to collective rules. Such pathfinder
multilateralism, exemplified by coalitions like ASEAN
and the CPTPP, may provide a roadmap for stability
e Back and growth in a G-minus world.




Conclusion

1. Economic statecraft, economic 3. Empirics
diplomacy e Strategic differentiation
e Acquiesce. Adapt. Aggregate. e Dynamic complementarity
Resist. 3A+ e Great Power elasticity

2. Analytical model

e 3A+; Resilience; Economic
Security

Third Nations have choices. Their choices evolve.

Great Powers do not get the last word.
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US industrial policy, Asian economic diplomacy

2022 Inflation Reduction Act

US subsidies, EV tax credits, North American final-assembly requirements, and critical-minerals
sourcing conditions.

1. South Korea aggregated: Coordinated with Japan and the EU to contest discriminatory US
industrial-policy provisions.

2. South Korea resisted: Parliamentary resolutions, ministerial and presidential
representations, and KORUS and WTO legal arguments.

3. South Korea sought accommodation: Section 45W commercial-vehicle tax-credit
treatment provided a route for leased Korean EVs. Indonesia separately petitioned for access to
IRA-related critical-minerals benefits.

4. Australia adapted: Expanded domestic critical-minerals financing by A$2 billion in October
2023, doubling the facility to A$4 billion.
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Beyond alignment and hedging

Acquiesce. Adapt. Aggregate. Resist.
3A+

Acquiesce Concede on a specific axis of Great-Power contention.
Adapt Restructure domestically to reduce vulnerability.
Aggregate Build external options through cooperation with other nations.

Resist Contest the Great Power’s action, demand, or authority.

Economic diplomacy s not simply choosing a side.
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ANALYTICAL MODEL




Thucydides and Third Nation agency

o GP={0,1}

OO0 O TN={..,—1,0,1,...}

1. Economic statecraft is what members of GP do, a
“means of working the US’s geopolitical will in the
world” (Blackwill and Harris, 2016; CMS, BGH,
MRS, CMO).

Figure 1: Great Powers and Third Nations. “Great Powers do 2. Economic diplomacy is what. without rules-based
what they will. The rest of us suffer what we must.” (Thucydides !

400BCE, The Peloponnesian War) multilateralism, members of TN need to do

3. Inversion: Switched dependent variable,
equilibrium concept, mechanism, normative
perspective.
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YW(K, Z) :sup{p(u x 1) — (1) + WaKg + W,Kg +wzz'}
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T 9T K, AT 0z
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Sd:ain) g:aiKg,Szzﬁ.
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Model: choices today, resilience tomorrow

Interior first-order conditions
1. Acquiesce or resist today. Build
resilience for tomorrow.

pp'+(1—wWz =’

Yq—Tfq=Szmpq 2. Acquiescence and Resistance:
34+ Sq=0 immediate effect on unresolved
coercion.
—fg+S54=0
yg—fe =Szmug 3. Adaptation and Aggregation:

accumulate domestic and external
resilience.
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EMPIRICAL FINDINGS




Strategic differentiation

Strategic repertOire Asian economic diplomacy counts
strategy Il acquiescence adaptation Il aggregation other resistance

Strategy Events  Share (%)

Acquiescence 16 37.2

Adaptation 5 11.6 -

. I

Aggregation 2 4.7 o

Resistance 16 37.2

OTHER 5 11.6

43 recorded responses. Strategies are non-exclusive.

3A+ accounts for most of the observed responses; the mix changes over time.
US triggers not confined to Trump.
Predominance of acquiescence and resistance in equal measure.

R =

Resist Biden/industrial policy. Acquiesce Trump/tariff policy. 24/29



Same US pressure. Different Asian diplomacy.

2025 Liberation Day tariffs

Singapore / Australia Vietnam / Indonesia / Philippines
Object. Do not retaliate. Acquiesce.
Japan

Adapt. Then accommodate.

Same GP trigger. Different TN strategic responses.
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Dynamic complementarity

First observed strategy Cumulative portfolio

Acquiescence (11)

Acquiescence (12)

Resistance (4)

OTHER (2)
Resistance (7)

OTHER (3) I

Adaptation (2) .

Aggregation (1) [l

Acquiescence + Adaptation (2)

Resistance + OTHER (1)

Aggregation (1)

Adaptation + OTHER (1)

Adaptation + Aggregation + Resistance (1)
Adaptation (1)

Acquiescence + Resistance (1)

25 country—trigger episodes: initial choices =+ final portfolios.



Great Power elasticity

Responses by primary US instrument

Instrument Events Acq. Adp. Agg. Res. Other
Industrial policy 19 0 2 1 12 5
Technology controls 8 6 2 0 0 0
Trade policy 16 10 1 1 4 0
Financial sanctions 0 0 0 0 0 0

e Industrial policy: mainly Resistance. Trade policy: mainly Acquiescence.

e Financial sanctions draw private institutional responses.
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GP. Still it moves.

Vietnam and US tariffs, 2025

Apr 2025 2025 negotiations Aug 2025
— . —
Us Vietnam Us
Liberation Day tariffs Concessions; negotiations Additional transshipment

tariff measures

Concession + end of coercion.
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