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Topic and research questions

Topic: Fiscal policy coordination in the Eurozone

Triggering idea: foreign trade multiplier (Harrod, 1933)
> Domestic autonomous injections have

positive income multiplier effects: response of domestic output to an
increase in autonomous demand

negative trade balance consequences: import leakages may defeat a
domestic expansion

Research questions:

> How to coordinate a fiscal expansion in the Eurozone exploiting
intra-regional feedbacks and spillovers effects? i.e. in which proportion
should each country expand?

> What are the gains from a coordinated action with respect to an isolated
policy?

> How should the intra-EZ BoT consequences of a coordinated expansion
be dealt with?
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Accounting for income and expenditure

GDP (Y) = Domestic absorption (D) + [Exports (E) - Imports (M)]

Y =D+ (E-M)
Z = X +Y=X+D+(E-M)

output interm
Z=X+Y =X,+Dy+E (X +D — M= X4+ Dy)
~————
dom. prod.
Z=X+Y =(Xq+aqZ)+(Dg+ E) (Dg = Dg+aq2)
—_— Y—
induced autonomous
Z=X+Y=H+(Dg+E) (H=Xq+aqZ)

Z =a,Z+Y =AZ+ (D4g+E)
N~~~ N—_——r ~ _

output income expenditure
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Income matrix multipliers: theory

Scalar Multiplier Matrix Multiplier
(Kennedy and Thirlwall, 1979) (Goodwin, 1983)
Expenditure: Z =AZ +Ed + FE zi = Njizi + Zj;éi Aiij +d; +c¢r
Income: Z =a,Z+Y Zi = Qg% + Yi

Ed’—" . di"
@@/\E/‘ Aij

@

1- T oY ~ _
Multiplier: AY = [1 LEX]A(DdJrE) Ay = (I —-3a,)(I—A)"' A(d +cg)
T'=[vi;]
Tirocr Min 7ij: income change of country ¢ induced
I =[y;] = oo per dollar change in autonomous

Yol Y expenditure of country j
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Balance of Trade (BoT) effects: theory

Scalar Multiplier Matrix Multiplier
B :E—M:E—QRZ bi:(ZAiij_ZAjiZi)+(CiR_aRizi)
BoT M I J# residual trade
exports imports

endogenous trade

AZ = f(AD,) Az = f(Ady,...,Ads, ..., Ady)
AB——{laRA}Dd Ab=(A-a)I-A)"'Ad
@=[pi;]
Y1t Pin ;;: trade balance change in country i
P = [p;] = P : induced per dollar change in domestic

Oni 0 Pnn autonomous expenditures of country j
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Intra/Inter-regional partition

> Divide endogenous countries into two regions:
Eurozone (Region 1) vs.  All other countries (Region 2)
> Matrix of production and trade coefficients (A) and its partitioned inverse:
Ay A _ Bii B
A:[Azl AQQ}? (I‘A)lz{Bm BA
Aq1: Intra-regional  Aqs, Asy: Inter-regional
> On the basis of this partition:

Assume: given change in domestic autonomous injections in each
country of region 1, i.e. the Eurozone (Ad; # 0), while all other
autonomous components held constant (Ady = 0, Acig = 0, Acag = 0);

Effects for region 1:
Ay; = (I -a;1)BniAd; (Income)

Ab1 1 = [(A11 — a11)B11]Ady (intra-regional BoT)
Ab1,2R = (A12B21 — &QR,lBll)Adl (extra—regional BOT)
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Coordinated expansion and the definition of net gains

> Thought experiment: Quantify the effects of a coordinated expansion of
autonomous injections in the Eurozone (Ad;), supported by a system of
compensating accounts that collects and redistributes intra-regional BoT
surpluses/deficits (Aby 1)

> Net gains (in current €): GDP increase - exogenous injection + BoT
variations with respect to extra-EZ countries

7w := Ay; — Ady + Aby2r  (Net Gains)

> ‘The’ problem: What is the country composition of Ad; such that all
countries:

(i) have positive net gains (7 > 0) and
(ii) can expand their autonomous injections (Ad; > 0)?

> Non-trivial: wrong proportions may lead to fiscal expansions defeated by
BoT consequences or requirements of fiscal contraction for some
countries to avoid negative BoT effects



Matrix Multipliers and Trade Balances
0000080

Solving the problem: a coordination eigen-system

> What is the country composition of Ad; such that w > 0 and Ad; >0
for all countries?

Define: M := (I — ﬁwl — a2R71)B11 + A12B21, then

In particular, by adding ®»Ad; to the RHS of the inequality — and
turning it into an equality — we aim to find Ad; such that:

For M > 0 and irreducible:
(Meyer, 2000, p. 673, Perron-Frobenius Theorem)

Ad] is the eigenvector associated to the leading eigenvalue of M,

and is the only set of coordinated autonomous injections (up to a scalar)
that satisfies the desired conditions.
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Coordinated Eurozone expansion: what we compute

With Adj at hand, we compute:
(i) Proportional distribution of coordinated fiscal expansion:

Adj
eTAdj

(ii) Comparison between a coordinated and an equivalent isolated expansion:

yi i yi(=Ay7)
AdT = Abxil VS. Adl = Ab171
AbT,QR Abi 2R
coordinated isolated

(iii) Contribution to consolidated intra-regional surplus/deficit (as a
proportion of total intra-EZ BoT changes):
Ab7 4
(1/2)e7|5b7 |
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Dataset and Accounting Framework

>

>

>

Purposely built multi-country scheme of trade and production for 62
endogenous countries plus a residual RoW region (2004-2011)

Commodity categories: intermediate inputs, fixed capital goods, final
consumption products

Capacity-generating investment induced by effective demand for final
uses, i.e. accelerator principle (Pasinetti, 1981, p. 176)

Main data sources:
(i) OECD BTDIXE Database (Zhu et al., 2011), UNSD Trade in Services

(comtrade.un.org)

(if) UNSD SNA Main Aggregates and Detailed Accounts
(unstats.un.org/unsd/snaama/)

(iif) IMF International Financial Statistics

(iv) National Statistical Offices of individual countries

Reconciliation of different data sources via bi-proportional matrix
updating methods
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(i) Distribution of a coordinated fiscal expansion

2004 2005 2006 2007 2008 2009 2010 2011
AUT 305 3.08 312 301 3.00 29 289 2093
BEL 235 229 233 231 219 220 208 2.07
CYP 0.07 0.08 0.08 0.08 008 013 0.22 0.19
DEU 23.84 2282 21.94 2215 21.37 19.57 19.25 19.01
ESP 1159 1253 13.21 13.46 14.20 15.69 14.37 15.29
EST 005 005 0.06 0.07 0.07 006 0.06 0.05
FIN 1.05 099 098 1.00 098 091 0.88 0.8
FRA 2230 2295 23.96 24.48 2473 2237 21.68 23.22
GRC 2.03 259 285 247 319 457 9.60 7.11
IRL 082 077 090 093 091 083 0.74 0.72
ITA 26.04 2498 2393 23.46 2268 23.75 21.97 22.00
LUX 020 0.19 0.18 0.16 0.15 0.15 0.17 0.17
MLT  0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
NLD 3.18 3.13 297 271 286 270 230 242
PRT 280 289 281 298 282 333 305 323
SVK 026 029 030 035 041 041 038 0.39
SVN 035 034 035 035 035 035 032 031
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

@ Highest injections from France and Italy, then Germany and Spain

@ Injections from Greece increase since 2009 and especially 2010



Empirical results
[e]e] lele}

(ii) Coordinated vs. Isolated action, 2011 (€bin.)

Panel (A): Coordinated Fiscal Stimulus Panel (B): Equivalent Isolated Action

Ay* —Ad* Abj, Abj,, = Ay —Ad Abi,; Abyagr 7
AUT ~ 7.08 321 -050 -0.82 3.05 7.08 -5.60 -2.46 -1.24 2.22
DEU 49.33 -20.84 264 -8.68 19.81 49.33 -33.85 -8.01 -11.05 -3.57
ESP 3813 -16.76 -1.17 -545 1593 3813 -21.53 -549 -501 5.21
FRA 56.72 -25.44 -258 -7.08 24.19 56.72 -31.72 -8.08 -7.85 9.06
GRC 1820 -7.80 -2.19 -299 7.41 1820 -8.30 -2.57 -3.12 4.22
IRL 206 -079 063 -051 075 206 -2.63 -0.83 -0.89 -2.29
ITA 55.31 -24.11 -2.29 -8.27 22,92 5531 -29.57 -6.89 -9.13 9.71
NLD 845 -265 4.16 -3.28 252 845 -948 -1.84 -412 -6.99
PRT 790 -3.54 -100 -100 3.36 7.90 -4.60 -2.00 -1.07 0.23
Total 255.03 -109.59 0.00 -41.23 104.20 255.03 -159.70 -42.57 -48.77 3.98

Net Gains: w* = Ay™ — Ad™ + Ab;‘)2R Net Gains: # = Ay — Ad + Aby,1 + Abi 2R

> Injections for €109 bin. induce €255 bln increase in GDP;

> To achieve the same result, Germany should spend €34 blin. as against
€21 bin. (obtaining a negative rather than positive net gain);

> Italy and France would also benefit from a coordinated rather than
isolated policy, but the losses would be smaller than for Germany;

> The same holds for Spain, Portugal and Greece.
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(iii) Contribution to intra-regional trade balances

Intra-EZ BoTs do not participate into net gains: a system of intra-regional
transfers can compensate imbalances

Contribution to consolidated intra-regional surplus/deficit
(as a proportion of total intra-EZ BoT changes)
2004 2005 2006 2007 2008 2009 2010 2011
AUT -11.64 -5.88 -5.40 -436 -4.44 -472 -408 -512
BEL 3156 14.88 14.14 13.70 13.56 12.06 12.12 12.56
CYP 064 040 046 0338 010 054 1.04 0.62
DEU 40.58 2256 24.26 28.20 26.74 30.16 29.54 27.16
ESP -27.64 -14.34 -18.52 -19.44 -18.62 -16.02 -11.36 -12.02 > Germany almost compensates
EST 020 0.14 0.04 -0.04 0.04 020 0.20 0.28 France
FIN 526 252 264 232 276 194 184 1.42
FRA -30.08 -21.42 -25.08 -29.04 -31.52 -20.65 -19.08 -26.5 > Netherlands almost
GRC -13.22 -8.42 -8.90 -8.14 -12.60 -17.42 -35.98 -22.5 compensates Italy and Greece
IRL 23.42 1180 950 830 658 750 6.04 644 .
ITA -90.58 -37.88 -30.56 -28.04 -22.24 -27.95 -19.00 -23.52 > Belgium almost compensates
LUX 8.02 442 508 572 578 574 528 514 Spain
MLT 040 022 022 020 028 0.28 0.38 0.38
NLD 87.40 4156 41.76 38.58 41.94 39.18 40.74 42.74
PRT -25.26 -11.62 -10.12 -10.54 -10.32 -13.22 -10.50 -10.34
SVK 252 152 190 260 222 232 264 296
SVN -158 -0.46 -0.52 -0.40 -0.26 0.06 0.18 0.30
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Final remarks

Required Coordination Mechanisms:
political will to clear intra-regional trade balances (surpluses/deficits)

an agreed structure of domestic autonomous injections

Eigenvector proportions:

solve a coordination problem: distribution of the joint effort among
countries with positive overall net gains for each trade partner;

define eigen-centrality: most central economies trigger the rest of the
region and — at the same time — benefit from such a coordinated
expansion;

represent an endogenous desirable structure of expenditure subject to
trade balance constraints, taking into account trade in intermediates
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