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MOTIVATION

I Firm financial frictions are not uniformly distributed across Europe

I Not clear if constrained regions are more or less responsive to aggregate shocks

Research questions: Does spatial heterogeneity in financial frictions matter for
investment and monetary policy?
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THIS PAPER

1. Data

� Granular data from the ECB SAFE survey (2014-2023)

� New stylized facts on the geography of financial frictions

2. Theory

� Bernanke-Gertler-Gilchrist (1999) in space

� NK model of a monetary union with 26 asymmetric countries

� Cross-country differences in financial frictions and TFP

� Within-country firm heterogeneity

� Sufficient statistic: marginal propensity to invest (MPI)
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MAIN RESULTS
1. Data

� Persistent cross-country differences in the access to external finance

� More constrained regions are less responsive to ECB rate shocks

� Robust to local hand-to-mouth share and TFP level

2. Theory

� The geography of firm-level investment in Europe is due to:

37% financial frictions, 46% cross-country TFP, 12% within-country TFP, 5% higher-order

� MPI heterogeneity: rises with loan recovery rates and TFP

� Implications for aggregate monetary transmission and regional inequality

3. Policy experiment: Capital Markets Union

� Homogenization of financial frictions -> monetary-financial stability trade-off
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LITERATURE

I Financial accelerator: Bernanke & Gertler (1989) � Carlstrom & Fuerst (1997) �
Kiyotaki & Moore (1997) � Bernanke, Gertler, & Gilchrist (1999)

I Heterogeneous firms & fin frictions: Ottonello & Winberry (2020) �Manea (2020) � González,
Nuño, Thaler, & Albrizio (2023) � Baqaee, Farhi, & Sangani (2024) � Jeenas (2024)

I Multi-region models: Aggarwal, Auclert, Rognlie, & Straub (2023) � Bayer, Kriwoluzky, Müller, &
Seyrich (2024) � Aggarwal, Auclert, Rognlie, & Straub (2023) � Bellifemine Couturier, & Jamilov (2023)

I Heterogeneous effects of ECB policy | Burriel & Galesi (2018) � Almgren, Gallegos, Kramer, &
Lima (2022) � Altavilla, Gürkaynak, & Quaedvlieg (2024) � Bellifemine, Couturier, & Jamilov (2025) �
Boehnert, de Ferra, Mitman, & Romei (2025)

This paper: Geography + heterogeneous financial frictions + monetary union �! spatial
differences in external finance premia & implications for monetary policy
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DATA & MEASUREMENT

I ECB Survey on Access to Finance of Enterprises (SAFE)

� Firm-level survey on access to external finance

� Since 2009, two waves per year with around 11,000 firms surveyed

� Granular micro data at NUTS 1 level (given ECB access)

I We focus on two sequential survey questions

[Q7A] Have you applied for a bank loan (excluding overdraft and credit
lines) during the previous or current quarter?

[Q7B] If you applied and tried to negotiate for this type of financing
over the past six months, what was the outcome?
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DATA & MEASUREMENT

I Four mutually exclusive answers we take as sign of financing obstacles

� ‘did not apply because of possible rejection’

� ‘[applied, but] only received a limited part of it’

� ‘[applied, but] refused because the cost was too high’

� ‘[applied, but] was rejected’

I Our measure: FCjt = share of constrained firms in region j at time t

� Number of enterprises reporting obstacles / total surveyed

I Coverage: 2014-2023, 32 European countries/regions

� Sample of countries reduced to 26 in the conditional analysis
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STYLIZED FACT #1: CROSS-COUNTRY HETEROGENEITY
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STYLIZED FACT #1 (CONT’D): NOT EXPLAINED BY FIRM

SIZE

Small Firms Large Firms
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STYLIZED FACT #1 (CONT’D): NOT EXPLAINED BY

SECTORS I

Industry Construction
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STYLIZED FACT #1 (CONT’D): NOT EXPLAINED BY

SECTORS II

Trade Services
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STYLIZED FACT #1 (CONT’D): CROSS-COUNTRY TFP
CORRELATION
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STYLIZED FACT #2: HETEROGENEITY IS PERSISTENT

OVER TIME
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TAKING STOCK | STYLIZED FACTS #1 & #2

I Fact #1: cross-country heterogeneity in access to finance

� Core-periphery approximation works well

� Holds for both small & large firms

� Holds across different sectors of the economy

� Correlation with country-level TFP

I Fact #2: Persistence

� Limited but some convergence for groups sorted in 2014
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STYLIZED FACT #3: LESS CONSTRAINED, LARGER MP
RESPONSE

I Country-level local projections (Jordà 2005)

D ln(yj,t+h) = bjh � "t +
6X

‘=1
gh‘ D ln(Xj,t–‘) + ujht

I Monetary shocks: Jarociński-Karadi (2020)

� High-frequency identification using OIS movements

� First principal component of 1m, 3m, 6m, 1y maturities

I Dependent variables: Industrial production (output), HICP (prices)

I Horizon: 36 months; Controls: 6 lags of shock, output, prices
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STYLIZED FACT #3 | S UGGESTIVE COUNTRY EVIDENCE

Output | CZ Output | FI Prices | CZ Prices | FI

Output | CY Output | SI Prices | CY Prices | SI
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STYLIZED FACT #3: LESSCONSTRAINED , LARGER MP
RESPONSE

I Panel local projections (Montiel Olea and Plagborg-Møller 2021)

D ln(y j,t+h ) = ajh + bh � " t + bFC
h � DFC

j � " t +
6X

`=1

gh` D ln(X j,t� ` ) + u jht

I Countries grouped by degree of �nancial constraints

� Indicator DFC
j : `more constrained than median country in 2014'

� Two coef�cients of interest: bh and bFC
h (`interaction coef�cient')

� Country �xed effects and standard errors clustered at country level

I Monetary shocks , dependent variables , horizon , and controls unchanged
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STYLIZED FACT #3 | P ANEL LOCAL PROJECTIONS

Output | Interaction b̂FC
h Output | Core vs Periphery
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STYLIZED FACT #3 | P ANEL LOCAL PROJECTIONS

Prices | Interaction b̂FC
h Prices | Core vs Periphery
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STYLIZED FACT #3 | R OBUSTNESS– HAND -TO-M OUTH

SHAREOutput Output | Controlling for HtM

I Control for hand-to-mouth (HtM) household share (Almgren et al. 2022)

I Relationship strengthens: �rm �n constraints distinct from hh MPC channel
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STYLIZED FACT #3 | R OBUSTNESS– TFP
Output Output | Controlling for TFP

I Control for country-level TFP (Penn World Tables)

I Relationship does not change
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STYLIZED FACT #3 | ROBUSTNESS – TFP
Prices Prices | Controlling for TFP
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I Control for country-level TFP (Penn World Tables)

I Relationship does not change
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SUMMARY | EMPIRICAL FACTS

I Fact #1: cross-country heterogeneity in access to finance

� Core-periphery approximation works well

� Holds for both small & large firms

� Holds across different sectors of the economy

I Fact #2: Persistence

� Limited but some convergence for groups sorted in 2014

I Fact #3: Less constrained countries react more strongly to monetary policy

� Robust to controlling for local hand-to-mouth shares

� Robust to controlling for local TFP

� Channel is distinct from household mpc mechanism (Kaplan et al, 2018)
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MODEL ENVIRONMENT

I Multi-region New Keynesian model of a monetary union

� 26 countries with heterogeneous loan recovery rates wj, TFP Aj, and size lj

� Within-country firm-level differences in productivity aijt

I Each region j: Heterogeneous firms, representative household, NK block

� Firms: production with capital & labor s.t. financial friction

� Financial friction: firms default with prob f; fraction wj of assets recoverable

� Households: CRRA preferences, labor supply, consumption-saving

I Monetary union: Common nominal interest rate, set via Taylor rule

I Model solution: Perfect-foresight transitions following ‘MIT’ shocks

� Study steady states & transitions (abstract from aggregate uncertainty)
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FIRMS

Firms: live for two periods; born with initial k0

Production: yijt = Ajaijtka

ijt‘
n

ijt, a, n 2 (0, 1), a + n < 1 (DRS)

Investment/ scale decision: choose assets kijt, financed by debt bijt and net worth nijt

External finance premium: firms default w/ probability f; equity owners recover zero;
lenders recover wj

I Competitive intermediaries price f & wj;

Qjt = Et

�
Ljt+1

1
Pjt+1

�
1 – f + fwjrjt+1

��

I Lower wj! lower debt price Qjt! higher borrowing costs
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CLOSING THE MODEL

Households: CRRA preferences (log utility)

I Linear labor disutility, consumption-saving decision

Retailers & Capital goods producers: adjustment cost

I New Keynesian Phillips Curve + Tobin’s qjt 6= 1

Monetary Union: Taylor rule targeting union-wide inflation

log(RN
t ) = log

1
b
+ ’Ppt + et, et � N(0,se)

where pt = log(Pt) and Pt =
P

j ljPj,t (size-weighted average)

Aggregation: Union-wide aggregates are size-weighted; all markets clear
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RECURSIVE FIRM PROBLEM

Each firm i in country j and time t solves:

Vt(a, A,w) = max
{k′,b′}

n – qtk
0 +Qt(a, A,w, k

0, b0)b0 + Et
�
b(1 – f)nt+1(a0, A,w, k0, b0)

�
s.t.

n � max
l

ptAak
aln – wtl + qt(1 – d)k –

b
Pt

– x

n – qtk
0 +Qt(a, A,w, k

0, b0)b0 � 0

nt+1(a0, A,w, k0, b0) � max
l′

pt+1Aa(k
0)a(l0)n – wt+1l0 + qt+1(1 – d)k0 –

b0

Pt+1
– x
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ANALYTICAL RESULTS
Optimal labor demand:

l� =

 
bptAa
wt

! 1
1–β

k
α

1–β

Assuming f > 0, firm never pays dividend in t = 1 -> n – qtk
0 +Qtb

0 = 0

Optimal capital choice:

k� =

 
ab

β

1–βw
β

β–1
t+1

�
pt+1at+1A

� 1
1–β

qt
QtPt+1

– qt+1(1 – d)

!C
, where C � 1 – b

(1 – a)(1 – b) – ab

Marginal Propensity to Invest (MPI):

MPI � C � qt
qt – Pt+1Qtqt+1(1 – d)
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CALIBRATION | COUNTRY-SPECIFIC PARAMETERS

Country Gross Recovery Years to Recovery Net Recovery Size TFP

EL 0.05 6.00 0.05 0.01 0.95
IE 0.07 24.40 0.06 0.02 1.03
PL 0.11 14.00 0.10 0.03 1.02
HR 0.21 1.20 0.21 0.00 0.97
HU 0.21 7.20 0.21 0.02 0.99
CY 0.26 16.40 0.24 0.01 0.98
IT 0.26 25.60 0.23 0.02 0.99

RO 0.26 15.20 0.24 0.06 0.96
... ... ... ... ... ...

I Three country-specific parameters: recovery rate wj &, country size lj, TFP Aj

I National loan enforcement data (EBA, 2020); net recovery rate wj = ~wj � b
t

j

I Penn World Table: TFP 2014-2023 average, re-scaled to equal aijt variance
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CALIBRATION | UNION-SPECIFIC PARAMETERS
Parameter Description Value Target/source

Fitted

φ Firm default probability 0.022 Average debt/assets = 0.3
k0 Initial capital 2.4 Average investment/output = 0.2
χ Dis-utility of work 2.1 Steady-state hours = 0.3
ξ Operating cost 0.018 4% of output, Ottonello & Winberry (2020)

Fixed - Household and Firms

σ Risk aversion 1 Standard
β Discount factor 0.99 Standard
α Capital share 0.23 Jeenas (2024)
ν Labor share 0.64 Karabarbounis & Neiman (2013)
σa Firm productivity st. deviation 2% Standard
δ Depreciation rate 0.025 Standard

Fixed - NK Block

γ Demand Elasticity 10 Markup = 11%
φ Price adjustment cost 90 Phillips curve slope = 0.1 (Kaplan et al., 2018)
η Capital adjustment cost 2 Standard
φπ Taylor rule coefficient 1.5 Standard
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FINANCIAL FRICTIONS AND MACRO OUTCOMES

I Higher loan recovery (wj): leverage " , credit rates # , investment "
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TFP AND MACRO OUTCOMES

I Higher TFP (Aj): leverage ", credit rates # , investment "
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MODEL-BASED FIRM-LEVEL REGRESSIONS

(1) (2) (3) (4)

Marginal R2 from : Dependent Variable

kij bij lij Qij

Financial frictions (wj) 37% 38% 0% 6%
Cross-country TFP (Aj) 46% 42% 1% 51%
Firm-level TFP (aj) 12% 15% 99% 26%
Higher-order terms 5% 5% 0% 17%

Total 100% 100% 100% 100%

Decompose variation in firm-level outcomes into three sources of heterogeneity

Financial frictions explain a third of the variation in firm scale
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AGGREGATE RESPONSE TO MP

I Monetary shock: –1% p.a., AR(1) with r = 0.61 [all results presented today]

I Firms grow: leverage ", investment "" (most), output ", consumption "

I Today: shutting down Aj and aij heterogeneity
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