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Introduction

A case study: during the current economic crisis in the Spanish economy,
households are increasing very quickly their saving rate, the government budget
has changed from surplus to a huge deficit and the current account deficit is
adjusting rapidly.

In this paper we explore a possible explanation of this evidence.

Using a DGE model for the Spanish economy, we find that expansionary fiscal
policies have small negative effects on the current account, even assuming a large
proportion of non-Ricardian consumers.

Our findings do not support the twin divergence found in the data.

Alternative explanations for the strong change in consumption and saving patterns
within the economy (output loss, deleveraging, uncertainty), seem like better
candidates to explain the twin divergence.
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Some preliminary evidence
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With the current economic crisis there has been a dramatic change: the
households saving rate has increased enormously, above 13% of GDP, ...
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Source: BBVA ERD based on MEH

... the public budget surplus has turned into a huge deficit, that the government
currently estimates at 11.5% of GDP ...
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Some preliminary evidence
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... and the current account is correcting very quickly (below 5% of GDP at the end of
2009).
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Some preliminary evidence

Current account and the budget surplus (% of GDP).
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The correlation between both variables is -0.74 (-0.67 controlling for the output gap).

BBVA Economic Research Department On Ricardian Equivalence and Twin Divergence 6 / 31



Introduction

This empirical evidence seems to contradict well-known hypothesis of twin deficits.

The rise in private savings and the accumulation of fiscal deficits is observationally
equivalent to the Ricardian equivalence hypothesis, for which it is diffi cult to find
robust empirical support (see Seater, 1993).

The recent experience of the Spanish economy seems to corroborate the empirical
findings by Kim and Roubini (2008) about what they call twin divergence: when
the public budget worsens the current account improves and vice versa (Corsetti
and Müller, 2007, and Cavallo, 2005 and 2007).

In a related paper, Erceg, Guerrieri and Gust (2005), using an open economy DGE
model (SIGMA) for the USA, find that fiscal deficits have relatively small effects
on the trade balance, irrespective of whether its source is a spending increase or a
tax cut, even introducing non-Ricardian consumers (Galí, López-Salido and Vallés,
2007, and Andrés, Doménech and Fatás, 2008).
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Two alternative hypothesis
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Twin divergence: ricardian equivalence
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Introduction

The objective of this paper is to evaluate the effects of government shocks on
households’behaviour and the current account in a small open economy in a
currency area, as it is case of Spain.

We use REMS, a Rational Expectations Model of the Spanish economy designed
by Boscá et al (2007), to analyse the effects of expansionary fiscal policies.

REMS builds on recent advances in DGE models, sharing many features of
SIGMA, such as nominal and real rigidities or the presence of constrained
households, but departs from SIGMA in two important aspects:

I REMS models a small open economy (Spain) in a monetary union (EMU).
I REMS includes a richer and deeper characterization of the labour market,
distinguishing between the intensive and extensive margin in a search and
matching model.
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Main results

Despite the presence of a large share of non-Ricardian consumers , the
expansionary fiscal policy has small negative effects on the current account.

Partial Ricardian equivalence: only a fraction of the increase in households saving
rate is explained by the large deficit in government’s budget.

The emphasis on future fiscal consolidation should be based more on the
sustainability of government debt than on the effects on external imbalances.

The current negative correlation between the government balance budget and the
current account or twin divergence could be appropriately explained by the
presence of a large negative output shock as suggested by Kim and Roubini (2008)
for the US.

Future work should emphasize the role of alternative explanations for the large
increase in the households saving rate, like precautionary saving in response to the
greater uncertainty and the high unemployment rate (above 18% in 4Q2009), and
the desire of reducing their levels of debt, after the dramatic fall in their wealth
and the expectations of future higher real interest rates.
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The model

DGE model: REMS is influenced by the New Keynesian modellization strategy.

Non-walrasian goods and labour markets. Agents have market power.

Two types of consumers: optimizing and non-Ricardian (restricted in capital
markets).

Nominal rigidities (inflation), real rigidities (capital adjustment costs) and
unemployment due to search ineffi ciencies.

Phillips curve is derived under the assumption of monopolistic competition.

Small open economy in a currency area.

Public expenditures and revenues are carefully detailed.

ECB monetary policy: interest rule.
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The model: agents and markets
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The model

Optimization problem of Ricardian consumers:

max
ct,nt,jt,kt,bt,bwt ,mt

Et

∞∑
t=0

βt

 ln (ct) + nt−1φ1
(1−l1t)1−η

1−η +

(1− nt−1)φ2
(1−l2)1−η

1−η + χm ln (mt)


subject to(

rt(1− τkt ) + τkt δ
)
kt−1 + wt

(
1− τ lt

)
(nt−1l1t + rrt (1− nt−1) l2)

+ (gst − trht) + mt−1
πt

+ (1 + rnt )
bt−1
πt

+ ernt (1 + rnwt−1)
bwt−1
πt

= (1 + τct)ct
P ct
Pt
+ jt

(
1 + φ

2

(
jt
kt−1

))
+ γAγN

(
mt + bt +

ernt b
w
t

φbt

)
γAγNkt = jt + (1− δ)kt−1

γNnt = (1− σ)nt−1 + ρwt (1− nt−1)

In equilibrium ρwt (1− nt−1) = χ1v
χ2
t [(1− nt−1) l2]1−χ2 .
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The model

Optimization problem of RoT consumers:

max
crt ,n

r
t

Et

∞∑
t=0

βt
[

ln
(
crt − hcrt−1

)
+nrt−1φ1

(T−l1t)1−η
1−η + (1− nrt−1)φ2

(T−l2t)1−η
1−η

]

subject to:

wt
(
1− τ lt

) (
nrt−1l1t + rrts

(
1− nrt−1

)
l2t
)
+gst

(
1− τ lt

)
−trht−(1+τct)crt

P ct
Pt

= 0

γNn
r
t = (1− σ)nrt−1 + ρwt s(1− n

r
t−1)
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The model

Intermediate good firms operate in a monopolistically competitive environment.

Following Calvo (1983), each period a measure 1− θ of firms set their prices, P̃it,
to maximize the present value of future profits.

The aggregate price index at t is

Pt =
[
θ
(
πκt−1Pt−1

)1−ε
+ (1− θ)P̃ 1−εt

] 1
1−ε

As it is standard in the literature, we obtain an expression for aggregate inflation

πt = βfEtπt+1 + λm̂ct + βbπt−1
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The model

Technology

yt = zit

([
ak−ρt−1 + (1− a)e

−ρ
t

]− 1
ρ

)1−α
(nt−1l1t)

α
(
kpt−1

)ζ
− κf

Cost minimization problem

min
kt,nt,vt,et

Et

∞∑
t=0

βt
λ1t+1
λ1t

(
rtkt−1 + wt (1 + τsc)nt−1l1t + κvvt+

P et
Pt
et (1 + τe)

)

subject to

yt = zit

([
ak−ρt−1 + (1− a)e

−ρ
t

]− 1
ρ

)1−α
(nt−1l1t)

α
(
kpt−1

)ζ
− κf

γNnt = (1− σ)nt−1 + ρft vt
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The model

The search process in the labour market takes time and is resource consuming.

Search models thus use a wage and hours determination scheme suitable for a
bilateral monopoly framework.

We assume a Nash bargaining scheme. The solution is given by

(1 + τsct )wtl1t =
λw[

1− (1− λw) rrt l2l1t
]λw (αmct yt

nt−1
+

κvvt
(1− nt−1)

)

+
(1− λw)[

1− (1− λw) rrt l2l1t
] ( (1− λr)

λo1t
+
λr

λr1t

)(
φ2
(1− l2)1−η
1− η − φ1

(1− l1t)1−η
1− η

)

+
(1− λw)[

1− (1− λw) rrt l2l1t
] (1− σ − ρwt )λrEtβ λrht+1λr1t+1

(
λo1t+1
λo1t

−
λr1t+1
λr1t

)

αmct
yt

nt−1l1t
=

[
1− λr
λo1t

+
λr

λr1t

]
φ1(1− l1t)

−η
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The model

Government expenditure is financed through direct and indirect taxes:

tt = trht + (τ
l + τsc)wt(nt−1lt) + τk (rt − δ) kt−1

+τc
P ct
Pt
ct + τe

P et
Pt
et + τ ltrrtwt(1− nt−1)

Total receipts and outlays are made consistent through the government’s
intertemporal budget constraint

γAγN (bt +mt) = gct + git + gut(1− nt−1) + gst − tt +
(1 + rnt )

πt
bt−1 +

mt−1
πt

To enforce the government’s intertemporal budget constraint, the following fiscal
policy reaction function is imposed

trht = trht−1 + ψ1

[
bt
gdpt

−
(

b

gdp

)]
+ ψ2

[
bt
gdpt

− bt−1
gdpt−1

]
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The model

In REMS, monetary authorities -represented by the European Central Bank (ECB)-
conduct monetary policy by targeting short-term interest rates according to the
following interest rate policy reaction function

ln
1 + remut

1 + remu
= ρr ln

1 + remut−1
1 + remu

+ ρπ(1− ρr) ln(πemut − πemu)

Finally, the real appreciation/depreciation of the exchange rate is driven by the
inflation differential vis-à-vis the euro area:

rert+1
rert

=
1 + πemut+1

1 + πt+1
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The model
SOE: all goods (both consumption and investment) are tradables.

Aggregate consumption (and aggregate investment) is a composite basket (CES)
of home and foreign produced goods:

ct =

(
(1− ωc)

1
σc c

σc−1
σc

ht + ωc
1
σc

(
cft
)σc−1

σc

) σc
σc−1

The consumer price index is:

P ct =
(
(1− ωc)P 1−σct + ωcP

m1−σc
t

) 1
1−σc

Domestic demand of home and foreign consumption goods (demand for
investment goods is similar):

cht = (1− ωc)
(
Pt
P ct

)−σc
ct

cft = ωc

(
Pmt
P ct

)−σc
ct
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The model

Aggregate imports in our model is the sum of consumption and investment of
foreign goods:

imt = cft + ift

Exports are given by (some degree of pricing to market is assumed):

ext = sxt

(
Pxt

PFM t

)−σx
ywt

Net foreign assets accumulation is given by:

γAγN b
oemu
t

φbt
=
(1 + remut )

1 + πct
boemut−1 +

Pxt
Pt
ext −

Pmt
Pt

imt
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A temporary increase of public consumption

Initial shock in public consumption equivalent to 1 per cent of GDP:

gct = 0.9g
c
t−1 + 0.1gc + εgt

gc is the steady-state level of public consumption and εg is the shock.

Similar to the size of the expansionary policies implemented through public
expenditure in 2008 and 2009 by the Spanish government.

Positive response of output: short term multiplier is equal to 1.0, slightly higher
than Cwik and Wieland (2009)

As expected, the response of private consumption is also positive, due to the
presence of rule-of-thumb consumers.

Negative wealth effect: the consumption of optimizing households falls and labor
rises.

Private investment decreases driven by the fall in Tobin’s q.
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A temporary increase of public consumption
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A temporary increase of public consumption

Higher domestic prices as well as higher levels of output and private consumption
cause an increase in imports on impact.

The increase of imports has a short life since imports are more sensitive to private
investment.

The increase in domestic prices also affects negatively foreign competitiveness,
reducing exports.

The real exchange rate appreciates and the terms of trade (Px/Pm) increase.

Public consumption rate (as % of GDP) increases above 0.8pp

The saving rate almost falls 0.6pp (partial Ricardian equivalence).

The fall in the investment rate compensates partially the fall of the saving rate →
the increase in the current account deficit is very small: on impact is equal to
0.2pp of GDP, as in Erceg, Guerrieri and Gust (2005).

Although there is some evidence of twin deficits, only a small fraction of the
government budget deficit translates into a current account deficit.
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A temporary increase of public consumption
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consumption rates after a temporary shock in
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A temporary increase in public investment
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A temporary increase in public investment
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A temporary fall in labor income taxes
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A temporary fall in labor income taxes

0 2 4 6 8 10 12 14 16 18 20
­0.6

­0.5

­0.4

­0.3

­0.2

­0.1

0

0.1

Saving rate
Investment rate
Labor taxes

The response of saving and investment rates, and
revenues from labor income taxes over GDP after
a temporary reduction of the labor income tax
rate. Absolute deviations from their steady-state

values.

BBVA Economic Research Department On Ricardian Equivalence and Twin Divergence 29 / 31



Sensitivity analysis

Table 3 − Sensitivity Analysis

Multiplier CA/GDP

(1) Baseline 1.01 -0.17
(2) λr = 0.8 1.19 -0.23
(3) λr = 0.0 0.82 -0.09
(4) λw = 0.9 1.08 -0.25
(5) ptm = 0.0 0.96 -0.16
(6) σx.σc, σi × 2 0.81 -0.20
(7) sx, ωc, ωi × 0.5 1.01 -0.08
(8) h = 0.0 0.94 -0.15
(9) ρw = 0.9 1.05 -0.16
(10) φb = 0.06 0.96 -0.13
(11) λr = λw = 0.9, φb = 6× 10−6 1.53 -0.46
(12) Spending reversal fiscal rule (C&M, 2009) 1.06 -0.22
(13) Independent central bank 0.60 -0.01
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Conclusions

We have explored the effects of different expansionary fiscal policies upon the
trade deficit in Spain, a small open economy in a currency union.

Using a DGE model for the Spanish economy, we find that expansionary fiscal
policies have only small negative effects on the current account, even assuming a
large proportion of non-Ricardian consumers.

Although Ricardian equivalence holds only partially, the crowding-out effects upon
private investment compensate the behaviour of national savings.

The current negative correlation between the large gevernment deficit and the
quick correction of the current account cannot be explained by the twin divergence
hypothesis.

The current increase in the households saving rate seems to be motivated by
precautionary saving and the desire of reducing debt levels.

The emphasis on the future fiscal consolidation should be based more on the
sustainability of government debt than on the effects on external imbalances.
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