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Fiscal Multipliers in Small Open Economies With Heterogeneous Households

How effective is fiscal spending?

Closed economy theoretical literature:

• Fiscal multipliers in heterogeneous agent New Keynesian (HANK) models are relatively
large compared to representative agent (RANK) settings due due to strong income effects

What about (small) open economies?

Potentially mitigating factors:

• Real exchange rate appreciates, net exports fall

• Spending is in part on foreign goods
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This paper

• Identify six channels that shape fiscal multipliers in a stylized SOE-HANK model

• Key determinants of their relative size: degree of openness/ trade elasticity and financing

• Under some parameterizations, fiscal multiplier SOE-HANK identical to SOE-RANK

• Quantitative model: Fiscal multiplier similar in open economies

• About 20 percent larger in SOE-HANK than SOE-RANK

• But the transmission is different

• Consumption boom and net export drop offset each other in SOE-HANK
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Literature

• Large literature on fiscal multipliers surveyed by Ramey (2019)

• International HANK models: De Ferra et al. (2020), Auclert et al. (2021) Bellifemine et
al. (2023), Guo et al. (2023), Oskolkov (2023, Bayer et al. (2024), Druedahl et al. (2022)

• Fiscal multipliers in closed economy HANK models: Woodford (2011), Erceg Linde
(2012), Corsetti et al. (2013), Nakamura Steinsson (2014)
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Stylized model

• Incomplete-markets version of the canonical Gali and Monacelli (2005) SOE model; similar
to Auclert et. al (2021)

• Households face idiosyncratic income shocks and borrowing constraints, consume CES
bundle of foreign and domestic goods with trade elasticity η and openness parameter α

• Production of output Y is linear in labor

• Sticky wages imply a New Keynesian wage Phillips curve

• Exogenous government spending G is financed with debt B and taxes T

• Monetary policy has rule for real interest rate r , responds to output with parameter ϕY > 0

• Foreign economy demands domestic good according to CES demand function

• No arbitrage implies a UIP condition for the real exchange rate Q (from investments in
domestic and foreign bonds)

• Representative-agent version: Standard Euler equation, no international risk sharing
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Output response to a fiscal policy shock

Proposition 1: An equilibrium following a fiscal policy shock satisfies

dY = dG︸︷︷︸
1. Gov consumption

− (1 − α)MdT︸ ︷︷ ︸
2. Taxes

+(1 − α)Rdr︸ ︷︷ ︸
3. Interest rate

+ (1 − α)MdY︸ ︷︷ ︸
4. Multiplier

+
2 − α

1 − α
αηdQ︸ ︷︷ ︸

5. Exp. switching

− αMdQ︸ ︷︷ ︸
6. Real income

M : matrix of intertemporal MPCs; R: intertemporal effects of real rate changes on consumption

1. Higher government consumption increases output directly via goods market equilibrium.
This channel is independent of household behavior, and thus equivalent in the two models.
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5. Exp. switching

− αMdQ︸ ︷︷ ︸
6. Real income

M : matrix of intertemporal MPCs; R: intertemporal effects of real rate changes on consumption

2. Higher taxes reduce spending. The strength of this channel depends on the MPC, which is
governed by household behavior
In an open economy, this and the next two channels are scaled by the factor 1 − α, the
fraction of income spent on domestic goods
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Output response to a fiscal policy shock

Proposition 1: An equilibrium following a fiscal policy shock satisfies

dY = dG︸︷︷︸
1. Gov consumption

− (1 − α)MdT︸ ︷︷ ︸
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+
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1 − α
αηdQ︸ ︷︷ ︸

5. Exp. switching

− αMdQ︸ ︷︷ ︸
6. Real income

M : matrix of intertemporal MPCs; R: intertemporal effects of real rate changes on consumption

3. If the real interest rate increases—which will typically be the case given the interest rate
rule we have assumed—households increase savings and reduce current consumption
(intertemporal substitution)
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Output response to a fiscal policy shock

Proposition 1: An equilibrium following a fiscal policy shock satisfies

dY = dG︸︷︷︸
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+
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5. Exp. switching

− αMdQ︸ ︷︷ ︸
6. Real income

M : matrix of intertemporal MPCs; R: intertemporal effects of real rate changes on consumption

4. Higher output means more labor income, which in turn implies higher consumption, and
thus higher output

5 / 15



Output response to a fiscal policy shock

Proposition 1: An equilibrium following a fiscal policy shock satisfies

dY = dG︸︷︷︸
1. Gov consumption

− (1 − α)MdT︸ ︷︷ ︸
2. Taxes
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3. Interest rate

+ (1 − α)MdY︸ ︷︷ ︸
4. Multiplier

+
2 − α

1 − α
αηdQ︸ ︷︷ ︸

5. Exp. switching

− αMdQ︸ ︷︷ ︸
6. Real income

M : matrix of intertemporal MPCs; R: intertemporal effects of real rate changes on consumption

5. If the real interest rate increases, the real exchange rate appreciates through UIP (i.e.,
dQt < 0). This makes domestic goods more expensive
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Output response to a fiscal policy shock

Proposition 1: An equilibrium following a fiscal policy shock satisfies

dY = dG︸︷︷︸
1. Gov consumption

− (1 − α)MdT︸ ︷︷ ︸
2. Taxes

+(1 − α)Rdr︸ ︷︷ ︸
3. Interest rate

+ (1 − α)MdY︸ ︷︷ ︸
4. Multiplier

+
2 − α

1 − α
αηdQ︸ ︷︷ ︸

5. Exp. switching

− αMdQ︸ ︷︷ ︸
6. Real income

M : matrix of intertemporal MPCs; R: intertemporal effects of real rate changes on consumption

6. Real exchange rate appeciation stimulates purchasing power of domestic households, who
then consume more, boosting output
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Equivalence and openness

Proposition 2: Consider a government spending shock. The entire path of output and
therefore the fiscal multiplier is identical in HANK and RANK when

α→ 1

In particular,

dY RA = dY HA =

{
0 if monetary policy is active

dG if monetary policy is passive

• Keynesian multiplier is shut down when consumption spending is on foreign goods only

• Full crowding out via net exports if real rates rise (active monetary policy)
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Equivalence and the trade elasticity

Proposition 3: Consider a government spending shock and assume active monetary policy
(ϕY > 0). The entire path of output and therefore the fiscal multiplier is identical in HANK
and RANK when

η → ∞

In particular,
dY RA = dY HA = 0

• Full crowding out via net exports (with a small drag from taxes in HANK)
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Equivalence and the trade elasticity

Proposition 4: Consider a government spending shock that is financed period-by-period, i.e.
dG = dT ,∀t. The entire path of output and therefore the fiscal multiplier is identical in
HANK and RANK when

η = 1

In particular,

dY RA = dY HA = dG − 1
1 − α

Udr

where U is an upper triangular matrix of ones

• Net exports do not move since η = 1, expenditure switching (relative price change)
identical across models

• Consumption change also identical (intertemporal substitution channel in RANK, plus
income in HANK)
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Equivalence and the trade elasticity: Partial financing

With partial financing, dTt = ϕGdGt , for every value ϕG ∈ [0, 1], there is a value of the trade
elasticity η such that the present-value multiplier M(ϕG , η) is identical across models

• ↑ ϕG : more of a drag from taxes
in HANK. MHA −MRA falls

• ↑ η: more crowding out, weaker
Keynesian multiplier in HANK.
MHA −MRA falls

Difference in PV fiscal multipliers:

MHA(ϕG , η)−MRA(ϕG , η)
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Quantitative model

New elements

• Permanent discount factor heterogeneity

• Time-varying trade elasticities

• Taylor rule with interest rate smoothing and inflation response

• Fixed cost in production

Calibration

• We target the average small open OECD economy

• Build on the calibration in Druedahl et al. (2022)
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Calibration
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Impulse responses to a positive government spending shock

• Fiscal multiplier: Impact HANK 1.10, RANK 0.91. PV HANK 0.36, RANK 0.39
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Alternative financing assumptions

• Fiscal multipliers broadly
unchanged across specifications

• C and NX response in HANK
offset each other
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UIP shocks and the real exchange rate
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UIP: Real exchange rate appreciation
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UIP deviation: Constant real exchange rate
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UIP deviation: Real exchange rate depreciation

• Real exchange rate appreciation or depreciation following a fiscal expansion?
• We add a UIP shock to investigate effects of different RER responses
• Result: Fiscal expansion with RER depreciation generates C drop and NX boost in HANK,

leaving overall multiplier broadly unchanged
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Conclusion

• Fiscal multipliers in HANK and RANK open economies are identical under some
conditions in a stylized model

• In a quantitative setting, multipliers tend to be similar and slightly above 1 on impact

• Tax financing and openness reduce multipliers in HANK relative to RANK

• The transmission is different. HANK predicts consumption and import boom
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Present value cumulative multiplier

• The present-value cumulative fiscal multiplier is up to some horizon T is defined as

M ≡
∑T

t=0
dY j

t

(1+r)t∑T
t=0

dGt

(1+r)t
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Stylized model



Households

• Heterogeneous households solve

Vt(at−1, et) = max
ct ,at

log ct + βEt [Vt+1(at , et+1)]

ct + at = (1 + r at )at−1 + Ztet

at ≥ 0

ln et = ρe ln et−1 + ϵet , ϵ
e
t ∼ N (0, σ2

e )

• Assets at−1, earnings et , consumption ct

• r at real asset returns, Zt = (1 − τ)wtNt real labor income

• Representative household model: Standard problem with optimality condition, no
international risk sharing

1
Ct

= β(1 + r at+1)
1

Ct+1
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Assets

• Domestic government bonds, foreign bonds, domestic equity

• No arbitrage:

1 + rt = (1 + r∗)
Qt+1

Qt
=

Dt+1 + pDt+1

pDt

• Qt = EtP
∗/Pt real exchange rate

• Dt real after tax dividends

• rt = Et [r
a
t+1] and r at = rt−1, t = 1, 2, ...
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Consumption goods

• Households split total consumption Ct between home CH,t and foreign goods CF ,t :

CH,t = (1 − α)

(
PH,t

Pt

)−η

Ct

CF ,t = α

(
PF ,t

Pt

)−η

Ct

• Home bias 1 − α ∈ (0, 1)

• Elasticity of substitution between home and foreign goods η

• Consumer price index

Pt =
[
(1 − α)P1−η

H,t + αP1−η
F ,t

] 1
1−η
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Firms

• Production is linear in labor Yt = Nt

• Price of home goods in domestic currency is a markup over the nominal wage PH,t = µWt

• Sticky wages imply a standard New Keynsian wage Phillips curve

πW ,t = κ

(
ψNφCt

t

(1 − τt)wt/µ
− 1

)
+ βπW ,t+1

πW ,t = Wt/Wt−1 nominal wage growth
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Government

• Government spending is financed with debt and taxes

Bt = (1 + rt−1)Bt−1 +
PH,t

Pt
Gt − Tt

• Tax rate adjusts to ensure that tax receipts satisfy

Tt − Tss = ϕG (Gt − Gss)

• Monetary policy follows a real interest rate rule

rt = rss + ϕY

(
Yt

Yss
− 1
)
, ϕY ≥ 0

• No inflation response for analytical simplicity (no trade-off under govt. spending shocks)
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Foreign economy and market clearing

• Consumption of domestically produced goods by foreign consumers is given by

C∗
H,t = α(P∗

H,t)
−ηC∗

ss

• Goods market clearing
Yt = CH,t + C∗

H,t + Gt
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Equilibrium and solution

• We consider the sequence space representation of the model. In this framework, the key
objects are the infinite-dimensional vectors of perturbations of variables from steady state,
dX = (dX0, dX1, ...)′, where dXt ≈ Xt − Xss is the deviation from steady state for any
variable X .

• We restrict attention to small, perfect foresight fiscal policy shocks

• Definition (Equilibrium): Given sequences for Gt and Tt , an initial household distribution
over assets and earnings D0(a, e), and an initial portfolio allocation between foreign and
domestic assets, a competitive equilibrium in the domestic economy is

• a path of household policies {ct(at−1, et), at(at−1, et)},
• distributions Dt(a, e),
• prices {Et ,Qt ,Pt ,PH,t ,PF ,t ,Wt , p

D
t , rt , r

a
t } and

• quantities {Ct ,CH,t ,CF ,t ,Yt ,Nt ,Dt , τt ,Bt}

such that all households and firms optimize, monetary and fiscal policy follow their rules,
and the goods market clears
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Quantitative model: Details

• Permanent discount factor heterogeneity: Half the households are impatient, βlow < βhigh

to match MPC (as in stylized model) plus realistic level of government debt

• Time varying trade elasticity: Low in the short run

CF ,t = α(p̂t)
−ηCt , p̂t = (p̂t−1)

ρn

(
PF ,t

Pt

)1−ρn

C∗
H,t = α∗(p̂∗t )

−ηC∗
t , p̂

∗
t = (p̂∗t−1)

ρn

(
P∗
H,t

Pt

)1−ρn

where ρη ∈ [0, 1) captures the speed of adjustment in the elasticity over time
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Quantitative model: Details

• Monetary policy reaction function with inflation response and interest rate smoothing

it = ρi it−1 + (1 − ρi )

(
iss + ϕππt + ϕY

[
Yt

Yss
− 1
])

• Tax rule that ensures that government debt returns to its original steady state

Tt = Tss + ϕB ∗ Bt−1 − Bss

• Fixed cost in production to match realistic markup and aggregate wealth/GDP ratio.
Profits:

Dt = (1 − τt)
PH,tYt −WtNt

Pt
− F

Goods market clearing:

Yt = CH,t + C∗
H,t + Gt +

Pt

PH,t
F
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model specifications



Impact multipliers in alternative model specifications

Model specification HANK RANK

Baseline 1.07 0.90
with capital 0.86 0.77

Fixed exchange rate 1.12 0.95
Aggressive monetary policy 0.95 0.75

Passive monetary policy 1.19 1.00
High trade elasticity 1.03 0.89

Constant trade elasticity 0.66 0.66
Sticky prices 1.37 0.87

Sticky prices and wages 1.13 0.93
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