
NBP Working Paper No. 269

Fiscal devaluation and  
economic activity in the EU

Piotr Ciżkowicz, Bartosz Radzikowski,  
Andrzej Rzońca, Wiktor Wojciechowski



Economic Research Department
Warsaw, 2017

NBP Working Paper No. 269

Fiscal devaluation and  
economic activity in the EU

Piotr Ciżkowicz, Bartosz Radzikowski,  
Andrzej Rzońca, Wiktor Wojciechowski



Published by: 
Narodowy Bank Polski 
Education & Publishing Department 
ul. Świętokrzyska 11/21 
00-919 Warszawa, Poland  
www.nbp.pl

ISSN 2084-624X

© Copyright Narodowy Bank Polski, 2017

Piotr Ciżkowicz –  Warsaw School of Economics; pcizko@sgh.waw.pl
Bartosz Radzikowski –  Center for Social and Economic Research;  

radzikowski.bartosz@gmail.com
Andrzej Rzońca –  Warsaw School of Economics; andrzej.rzonca@gmail.com
Wiktor Wojciechowski –  Warsaw School of Economics; wiktor.wojciechowski@sgh.waw.pl

Acknowledgements
We would like to thank participants of the 9th RCEA Macro-Money-Finance Workshop: Monetary 
and Fiscal Policy in the Next Recession for comments of the earlier draft of this paper.
The authors are grateful for the financial support of this research by Narodowy Bank Polski 
under the research grant program “VII konkurs NBP na projekty badawcze”. None of the 
views expressed or conclusions drawn herein reflect those of Narodowy Bank Polski.



3NBP Working Paper No. 269

Contents
Abstract 4

1. Introduction 5

2. Fiscal devaluation mechanism 8

3. Related literature 11

4. Data and stylized facts 14

5. Analytical framework and estimation strategy 23

6. Estimation results and implications 33

7. Robustness analysis 40

8. Conclusions 42

References 44

Tables 48 



2 
 

–

sample ‘cooperative effect’ of unilateral FD, which is beneficial for neighbouring 

countries, dominates by far ‘competitive effect’, which goes at the expense of other countries’ 

3 
 

–

Narodowy Bank Polski4

Abstract



2 
 

–

sample ‘cooperative effect’ of unilateral FD, which is beneficial for neighbouring 

countries, dominates by far ‘competitive effect’, which goes at the expense of other countries’ 

3 
 

–

5NBP Working Paper No. 269

Chapter 1



4 
 

reform countries’ way out of an economic crisis, even within single currency regime: 

We are the first population-rich country that embarked on a large-scale depreciation within a currency 

union –

–

                                                           
1  
2 

 

5 
 

EU. ‘Cooperative effect’

in our sample ‘competitive effect’ pense of other countries’ competitiveness. 

verifies the results’ robustness. The section eight concludes. 

Narodowy Bank Polski6



4 
 

reform countries’ way out of an economic crisis, even within single currency regime: 

We are the first population-rich country that embarked on a large-scale depreciation within a currency 

union –

–

                                                           
1  
2 

 

5 
 

EU. ‘Cooperative effect’

in our sample ‘competitive effect’ pense of other countries’ competitiveness. 

verifies the results’ robustness. The section eight concludes. 

7NBP Working Paper No. 269

Introduction



6 
 

households’ 

ices is partially offset by lower production costs (due to the ESSC’s reduction), households 

more expensive at home, contributing to a net exports’ improvement, while

flexible. The growth of labour supply softens pressure on nominal wages’ increase. While the 

7 
 

FD’s 

FD’s 

strengthen workers’ position in wage bargaining process. 

’s

Precisely, the weaker growth of households’ labour 

Narodowy Bank Polski8

Chapter 2



6 
 

households’ 

ices is partially offset by lower production costs (due to the ESSC’s reduction), households 

more expensive at home, contributing to a net exports’ improvement, while

flexible. The growth of labour supply softens pressure on nominal wages’ increase. While the 

7 
 

FD’s 

FD’s 

strengthen workers’ position in wage bargaining process. 

’s

Precisely, the weaker growth of households’ labour 

9NBP Working Paper No. 269

Fiscal devaluation mechanism



8 
 

9 
 

and uses general equilibrium models, usually DSGE models calibrated on given country’s data. 

–

9 
 

and uses general equilibrium models, usually DSGE models calibrated on given country’s data. 

–

Narodowy Bank Polski10



9 
 

and uses general equilibrium models, usually DSGE models calibrated on given country’s data. 

–

9 
 

and uses general equilibrium models, usually DSGE models calibrated on given country’s data. 

–

9 
 

and uses general equilibrium models, usually DSGE models calibrated on given country’s data. 

–

11NBP Working Paper No. 269

Chapter 3



10 
 

Gomes et al., 2013). If implemented multilaterally, FD could still improve the country’s 

11 
 

Narodowy Bank Polski12



10 
 

Gomes et al., 2013). If implemented multilaterally, FD could still improve the country’s 

11 
 

13NBP Working Paper No. 269

Related literature



12 
 

FD

Cyclical_ FD
6

VAX

                                                           
5 

 

13 
 

– –

NX

GDPit EMPLit

WAGEit

EURO

OPEN

Babetcký  

Narodowy Bank Polski14

Chapter 4



12 
 

FD

Cyclical_ FD
6

VAX

                                                           
5 

 

13 
 

– –

NX

GDPit EMPLit

WAGEit

EURO

OPEN

Babetcký  

15NBP Working Paper No. 269

Data and stylized facts



14 
 

As a relevant measure describing workers’ strength in wage 

NRR_single

NRR_couple

.,  

CAPBit Output gapit NEERit

Unempit

15 
 

Narodowy Bank Polski16



14 
 

As a relevant measure describing workers’ strength in wage 

NRR_single

NRR_couple

.,  

CAPBit Output gapit NEERit

Unempit

15 
 

17NBP Working Paper No. 269

Data and stylized facts



16 
 

17 
 

–

employment growth accelerations (18 out of the 21 episodes of ‘expansionary’ 

                                                           

Narodowy Bank Polski18



16 
 

17 
 

–

employment growth accelerations (18 out of the 21 episodes of ‘expansionary’ 

                                                           

19NBP Working Paper No. 269

Data and stylized facts



18 
 

During 19 out of the 30 episodes of major FD a share of export in country’s value 

es’ value added (9 out of the 12) and a worsening in net export

There were 7 episodes of ‘contractionary’ major FD and 1 episode of 

‘expansionary’ major FR in our database. ‘Contractionary’ FD occurred in Cyprus 

‘expansionary’ FR occurred in Czech Republic in 2006. Note however that in 

19 
 

to the crisis’ outburst had more than 

cwb level

cwb level

level

                                                           

level

Narodowy Bank Polski20



18 
 

During 19 out of the 30 episodes of major FD a share of export in country’s value 

es’ value added (9 out of the 12) and a worsening in net export

There were 7 episodes of ‘contractionary’ major FD and 1 episode of 

‘expansionary’ major FR in our database. ‘Contractionary’ FD occurred in Cyprus 

‘expansionary’ FR occurred in Czech Republic in 2006. Note however that in 

19 
 

to the crisis’ outburst had more than 

cwb level

cwb level

level

                                                           

level

21NBP Working Paper No. 269

Data and stylized facts



20 
 

Table 15). In turn a degree of countries’ openness seem

21 
 

implemented in one country spills over into other countries’ economic performance. All 

s’

Narodowy Bank Polski22



20 
 

Table 15). In turn a degree of countries’ openness seem

21 
 

implemented in one country spills over into other countries’ economic performance. All 

s’

23NBP Working Paper No. 269

Chapter 5



22 
 

•

–

•

VAXit NXit

• GDPit

• EMPLit

WAGEit

• –

• –

• –

CAPBit Output gapit

NEERit Unempit

                                                           
 

23 
 

Rzo ca 

and Ci kowicz CAPBit

 

Output gapit

NEERit

NEERit 

Unempit

Unempit

–

Narodowy Bank Polski24



22 
 

•

–

•

VAXit NXit

• GDPit

• EMPLit

WAGEit

• –

• –

• –

CAPBit Output gapit

NEERit Unempit

                                                           
 

23 
 

Rzo ca 

and Ci kowicz CAPBit

 

Output gapit

NEERit

NEERit 

Unempit

Unempit

–

25NBP Working Paper No. 269

Analytical framework and estimation strategy



24 
 

Pesaran’s test for cross

25 
 

The larger country’s trade openness, the stronger 

Narodowy Bank Polski26



24 
 

Pesaran’s test for cross

25 
 

The larger country’s trade openness, the stronger 

27NBP Working Paper No. 269

Analytical framework and estimation strategy



26 
 

• –

• EURO

• OPEN

• CWB

LEVEL

measures describing workers’ strength in wage negotiation

•

NRR_single

NRR_couple

• –  

• –

27 
 

–

ighbouring states. The first one, which we call ‘competitive effect’

– ‘cooperative effect’ 

in one country on performance of the country’s 

vice versa.

                                                           
European Commission (2013) indicates that „(…) the 

structure are beneficial for other countries as well”, however they do not 
The effects of channel A are called “direct impact” in most of the literature. Ho

models. They use the term “direct impact” to define the joint effects of channel A and C. To avoid confusion, 
effects of channel A are labeled “local impact”.

Narodowy Bank Polski28



26 
 

• –

• EURO

• OPEN

• CWB

LEVEL

measures describing workers’ strength in wage negotiation

•

NRR_single

NRR_couple

• –  

• –

27 
 

–

ighbouring states. The first one, which we call ‘competitive effect’

– ‘cooperative effect’ 

in one country on performance of the country’s 

vice versa.

                                                           
European Commission (2013) indicates that „(…) the 

structure are beneficial for other countries as well”, however they do not 
The effects of channel A are called “direct impact” in most of the literature. Ho

models. They use the term “direct impact” to define the joint effects of channel A and C. To avoid confusion, 
effects of channel A are labeled “local impact”.

29NBP Working Paper No. 269

Analytical framework and estimation strategy



28 
 

: 

 W is an  weight matrix , 

 is spatial autoregressive coefficient of the spatial lags of dependent variable (  is the 

coefficient of spatial lags of fiscal devaluation measure

                                                           

29 
 

and the following three scalar summary measures have been calculated for the estimates’ 

interpretation:

Direct impact,

Direct 

impact : it 

direct impact estimates, as direct 

impact estimates include the effects of channels A and C, whereas include only channel 

A effects. 

Indirect impact

i

indirect impact

                                                           
14 Having said that we check robustness of the results by changing the W matrix specification 

Narodowy Bank Polski30



28 
 

: 

 W is an  weight matrix , 

 is spatial autoregressive coefficient of the spatial lags of dependent variable (  is the 

coefficient of spatial lags of fiscal devaluation measure

                                                           

29 
 

and the following three scalar summary measures have been calculated for the estimates’ 

interpretation:

Direct impact,

Direct 

impact : it 

direct impact estimates, as direct 

impact estimates include the effects of channels A and C, whereas include only channel 

A effects. 

Indirect impact

i

indirect impact

                                                           
14 Having said that we check robustness of the results by changing the W matrix specification 

31NBP Working Paper No. 269

Analytical framework and estimation strategy



30 
 

Total impact direct indirect impact

31 
 

FD

FD

FD

FD

Cyclical_FDit

FD

FD

Narodowy Bank Polski32



30 
 

Total impact direct indirect impact

31 
 

FD

FD

FD

FD

Cyclical_FDit

FD

FD

33NBP Working Paper No. 269

Chapter 6



32 
 

this we applied Hansen’s J

                                                           

33 
 

FD *EURO 

FD * EURO

,

FD *OPEN

FD

Narodowy Bank Polski34



32 
 

this we applied Hansen’s J

                                                           

33 
 

FD *EURO 

FD * EURO

,

FD *OPEN

FD

35NBP Working Paper No. 269

Estimation results and implications



34 
 

FDit

FDit

ers’ position in wage negotiation, the weaker impact of 

FDit

35 
 

WAGEit, 

VAXit  NXit spatial autoregressive coefficients 

of VAXit ) and the spatial lag coefficients (

, indicating that the non spatial specification based on Eq. 1 ignores important aspects of 

spatial impact p-

to avoid erroneous conclusions, 

direct indirect impact (  and  estimates. The estimates of 

the direct impact FD and 2.737 and are statistically significant (z test p-

value<0.01 and <0.1, respectively). Comparison with the estimates of  in a non spatial model 

indicates, that ignoring spatial dependence overestimates the local impact of fiscal devaluations. 

The difference between the direct impact and  estimates, which amounts to 1.773 and 

2.429 respectively, may be interpreted as the feedback loop effect of channel C (see Section 5). 

The relatively high value of the differences and their statistical significance indicate that 

i-

indirect impact FD

p-

‘cooperative effect’, understood as described in Hypothesis 3 (see 

), strongly dominates ‘competitive effect’ as far as international trade ou

 indirect impact 

VAXit  NXit

 

FD

                                                           
wage 

Narodowy Bank Polski36



34 
 

FDit

FDit

ers’ position in wage negotiation, the weaker impact of 

FDit

35 
 

WAGEit, 

VAXit  NXit spatial autoregressive coefficients 

of VAXit ) and the spatial lag coefficients (

, indicating that the non spatial specification based on Eq. 1 ignores important aspects of 

spatial impact p-

to avoid erroneous conclusions, 

direct indirect impact (  and  estimates. The estimates of 

the direct impact FD and 2.737 and are statistically significant (z test p-

value<0.01 and <0.1, respectively). Comparison with the estimates of  in a non spatial model 

indicates, that ignoring spatial dependence overestimates the local impact of fiscal devaluations. 

The difference between the direct impact and  estimates, which amounts to 1.773 and 

2.429 respectively, may be interpreted as the feedback loop effect of channel C (see Section 5). 

The relatively high value of the differences and their statistical significance indicate that 

i-

indirect impact FD

p-

‘cooperative effect’, understood as described in Hypothesis 3 (see 

), strongly dominates ‘competitive effect’ as far as international trade ou

 indirect impact 

VAXit  NXit

 

FD

                                                           
wage 

37NBP Working Paper No. 269

Estimation results and implications



36 
 

chi2  test p-values<0.01)

, 

direct indirect impact 

FD

FD direct impact 

indirect impact Output 

gapit Unempit 

ns formulated in description of Hypothesis 3: even if ‘competitive 

channel’

growth in other countries, its impact is counterbalanced by ‘cooperative channel’ stemming 

rom the policymakers’ 

We show that ‘cooperative effect’

ountries, dominates by far ‘competitive effect’

37 
 

pense of other countries’ competitiveness. Thus, FD is not beggar thy neighbour 

Narodowy Bank Polski38



36 
 

chi2  test p-values<0.01)

, 

direct indirect impact 

FD

FD direct impact 

indirect impact Output 

gapit Unempit 

ns formulated in description of Hypothesis 3: even if ‘competitive 

channel’

growth in other countries, its impact is counterbalanced by ‘cooperative channel’ stemming 

rom the policymakers’ 

We show that ‘cooperative effect’

ountries, dominates by far ‘competitive effect’

37 
 

pense of other countries’ competitiveness. Thus, FD is not beggar thy neighbour 

39NBP Working Paper No. 269

Estimation results and implications



38 
 

17

FDit 

FDit

FDit ESSCit VATit

                                                           

39 
 

FDit

VAXit NXit

VAXit NXit

direct indirect impact

                                                           

Narodowy Bank Polski40

Chapter 7



38 
 

17

FDit 

FDit

FDit ESSCit VATit

                                                           

39 
 

FDit

VAXit NXit

VAXit NXit

direct indirect impact

                                                           

41NBP Working Paper No. 269

Robustness analysis



40 
 

‘Cooperative effect’ of unilateral FD, which is beneficial for neighbouring countries, turns out 

to dominate by far, at least in the EU, ‘competitive effect’, which goes at the expense of other 

countries’ competitiveness. One can speculate that this dominance can be further increased 

–

41 
 

Narodowy Bank Polski42

Chapter 8



40 
 

‘Cooperative effect’ of unilateral FD, which is beneficial for neighbouring countries, turns out 

to dominate by far, at least in the EU, ‘competitive effect’, which goes at the expense of other 

countries’ competitiveness. One can speculate that this dominance can be further increased 

–

41 
 

43NBP Working Paper No. 269

Conclusions



42 
 

tás A., Mauro P., Fiscal Policy and the 

Current Account

Fiscal Devaluation Scenarios: a Quantitative 

Assessment for the Italian Economy, 

 

 Optimal Fiscal Devaluations in a Currency Union, 

The design of tax structure: direct versus indirect 

taxation

Babecký J., P. Du Caju, T. T. Rõõm Downward 

Nominal And Real Wage Rigidity Survey Evidence From European Firms

Tax Policy and Economic Growth: 

Does It Really Matter?

Institutions and Labour Reallocation

Macroeconomic Perspectives on Aggregate Labor Markets

Revisiting the Twin Deficits Hypothesis: The Effect of Fiscal 

Consolidation on the Current Account

Fiscal Devaluation in EMU 

Determinants of Current Account Deficits in 

Developing Countries, 

43 
 

Fiscal Devaluation

Fiscal Devaluation and Fiscal Consolidation: The VAT in 

Troubled Times, 

Consistent Covariance Matrix Estimation With Spatially 

Dependent Panel Data

Fiscal devaluation in a Monetary 

Union, 

Study on the Impacts of Fiscal Devaluation

 Applied Spatial Econometrics: Raising the Bar, 

Fiscal Devaluation, 

External rebalancing in the EMU, the case of Portugal, Adjusting to external 

imbalances within the EMU, the case of Portugal

The Euro: Monetary Unity To Political Disunity, 

Garnier G., György E., Heineken K., Mathé M., Puglisi L., Ruà S., Skonieczna A., 

 A wind of change? Reforms of Tax Systems since the launch of Europe 2020, 

Fiscal Devaluation in the Euro Area, 

Is fiscal devaluation welfare enhancing? A modelbased 

Analysis Beiträge zur Jahrestagung des Vereins für Socialpolitik 2015: Ökonomische 

Relative effective taxation and income inequality: 

Evidence from OECD countries,

Narodowy Bank Polski44

References



42 
 

tás A., Mauro P., Fiscal Policy and the 

Current Account

Fiscal Devaluation Scenarios: a Quantitative 

Assessment for the Italian Economy, 

 

 Optimal Fiscal Devaluations in a Currency Union, 

The design of tax structure: direct versus indirect 

taxation

Babecký J., P. Du Caju, T. T. Rõõm Downward 

Nominal And Real Wage Rigidity Survey Evidence From European Firms

Tax Policy and Economic Growth: 

Does It Really Matter?

Institutions and Labour Reallocation

Macroeconomic Perspectives on Aggregate Labor Markets

Revisiting the Twin Deficits Hypothesis: The Effect of Fiscal 

Consolidation on the Current Account

Fiscal Devaluation in EMU 

Determinants of Current Account Deficits in 

Developing Countries, 

43 
 

Fiscal Devaluation

Fiscal Devaluation and Fiscal Consolidation: The VAT in 

Troubled Times, 

Consistent Covariance Matrix Estimation With Spatially 

Dependent Panel Data

Fiscal devaluation in a Monetary 

Union, 

Study on the Impacts of Fiscal Devaluation

 Applied Spatial Econometrics: Raising the Bar, 

Fiscal Devaluation, 

External rebalancing in the EMU, the case of Portugal, Adjusting to external 

imbalances within the EMU, the case of Portugal

The Euro: Monetary Unity To Political Disunity, 

Garnier G., György E., Heineken K., Mathé M., Puglisi L., Ruà S., Skonieczna A., 

 A wind of change? Reforms of Tax Systems since the launch of Europe 2020, 

Fiscal Devaluation in the Euro Area, 

Is fiscal devaluation welfare enhancing? A modelbased 

Analysis Beiträge zur Jahrestagung des Vereins für Socialpolitik 2015: Ökonomische 

Relative effective taxation and income inequality: 

Evidence from OECD countries,

45NBP Working Paper No. 269

References



44 
 

Accounting for Intermediates: Production Sharing and 

Trade in Value added, 

–

Addendum to: Great Britain. Committee on Finance and Industry Report

[Macmillan Report] (London: His Majesty’s Stationery Of

The Collected Writings of John Maynard Keynes

Fiscal devaluation – can it help to boost competitiveness? 

  

Fiscal Devaluation and  Structural Gaps, 

 

Optimal Fiscal Devaluation,

Introduction to Spatial Econometrics

Spatial Growth Regressions: Model Specification, 

Estimation and Interpretation

The Biggest Myth in Spatial Econometrics,

On the (In)effectiveness of Fiscal Devaluations in a 

Monetary Union, 

The Incidence Of 

Nominal And Real Wage Rigidity: An Individual-Based Sectoral Approach

Do Tax Structures Affect Aggregate Economic Growth?: Empirical Evidence 

from a Panel of OECD Countries

45 
 

Assessing the impact of a 

revenue-neutral tax shift away from labour income in Spain

Spain Emerges as Model for Europe

On the Long-Term Impact of a Fiscal 

Devaluation: An Application to the Portuguese Case, 

Fiscal Devaluations in the Euro Area: What has been done since the crisis? 

Rzo ca Ci kowicz (2005), “Non-keynesian effects of fiscal contraction in new 

members states”

Narodowy Bank Polski46



44 
 

Accounting for Intermediates: Production Sharing and 

Trade in Value added, 

–

Addendum to: Great Britain. Committee on Finance and Industry Report

[Macmillan Report] (London: His Majesty’s Stationery Of

The Collected Writings of John Maynard Keynes

Fiscal devaluation – can it help to boost competitiveness? 

  

Fiscal Devaluation and  Structural Gaps, 

 

Optimal Fiscal Devaluation,

Introduction to Spatial Econometrics

Spatial Growth Regressions: Model Specification, 

Estimation and Interpretation

The Biggest Myth in Spatial Econometrics,

On the (In)effectiveness of Fiscal Devaluations in a 

Monetary Union, 

The Incidence Of 

Nominal And Real Wage Rigidity: An Individual-Based Sectoral Approach

Do Tax Structures Affect Aggregate Economic Growth?: Empirical Evidence 

from a Panel of OECD Countries

45 
 

Assessing the impact of a 

revenue-neutral tax shift away from labour income in Spain

Spain Emerges as Model for Europe

On the Long-Term Impact of a Fiscal 

Devaluation: An Application to the Portuguese Case, 

Fiscal Devaluations in the Euro Area: What has been done since the crisis? 

Rzo ca Ci kowicz (2005), “Non-keynesian effects of fiscal contraction in new 

members states”

47NBP Working Paper No. 269

References



46 
 

                                                           

– implicit tax rates20

Narodowy Bank Polski48

Tables



47 
 

FD FD_cyclical ESSC_gdp and
VAT_gdp 

1 2 3 

GDP

Employment

Wage

49NBP Working Paper No. 269

Tables



48
 

 

Narodowy Bank Polski50



49
 

 

VA
X 

N
X 

G
D

P 
EM

PL
 

W
AG

E 

FD
 

A
ut

ho
rs

’ c
om

pu
ta

tio
n 

C
yc

lic
al

_F
D

 
A

ut
ho

rs
’ c

om
pu

ta

O
ut

pu
t g

ap
 

N
EE

R 

U
ne

m
p 

ES
SC

 
 

VA
T 

C
AP

B 

EU
RO

 
O

PE
N

 

C
W

B 

LE
VE

L 

N
RR

_s
in

gl
e

–

N
RR

_c
ou

pl
e 

–

51NBP Working Paper No. 269

Tables



50 
 

Narodowy Bank Polski52



51
 

 

53NBP Working Paper No. 269

Tables



52
 

 

Narodowy Bank Polski54



53
 

 

cw
b

le
ve
l nr
r_
sin

gl
e

55NBP Working Paper No. 269

Tables



54
 

 

nr
r_
co
up
le

op
en
ne
ss

Narodowy Bank Polski56



55
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E t

-

57NBP Working Paper No. 269

Tables



56
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E t

-

56
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E t

-

Narodowy Bank Polski58



57
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
C

AP
B i

t 
U

ne
m

p i
t

57
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
C

AP
B i

t 
U

ne
m

p i
t

59NBP Working Paper No. 269

Tables



58
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
C

AP
B i

t 
U

ne
m

p i
t

58
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
C

AP
B i

t 
U

ne
m

p i
t

Narodowy Bank Polski60



59
 

 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
C

AP
B i

t 
U

ne
m

p i
t

59
 

 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
C

AP
B i

t 
U

ne
m

p i
t

61NBP Working Paper No. 269

Tables



60 
 

– panel data models, with no spatially lagged variables, Columns: 2, 4, 6, 
8– spatial Durbin models (SDM), with all variables spatially lagged. Each pair of model estimates 4 dependent variables: VAXit, 
NXit, GDPit, EMPLit. All models are discussed in Section 5. 

60 
 

– panel data models, with no spatially lagged variables, Columns: 2, 4, 6, 
8– spatial Durbin models (SDM), with all variables spatially lagged. Each pair of model estimates 4 dependent variables: VAXit, 
NXit, GDPit, EMPLit. All models are discussed in Section 5. 

61 
 

 spatial Durbin models (SDM), with all variables spatially lagged and they estimate 4 dependent 
variables: VAXit, NXit, GDPit, EMPLit. 

Direct indirect total impact

61 
 

 spatial Durbin models (SDM), with all variables spatially lagged and they estimate 4 dependent 
variables: VAXit, NXit, GDPit, EMPLit. 

Direct indirect total impact

Narodowy Bank Polski62



60 
 

– panel data models, with no spatially lagged variables, Columns: 2, 4, 6, 
8– spatial Durbin models (SDM), with all variables spatially lagged. Each pair of model estimates 4 dependent variables: VAXit, 
NXit, GDPit, EMPLit. All models are discussed in Section 5. 

60 
 

– panel data models, with no spatially lagged variables, Columns: 2, 4, 6, 
8– spatial Durbin models (SDM), with all variables spatially lagged. Each pair of model estimates 4 dependent variables: VAXit, 
NXit, GDPit, EMPLit. All models are discussed in Section 5. 

61 
 

 spatial Durbin models (SDM), with all variables spatially lagged and they estimate 4 dependent 
variables: VAXit, NXit, GDPit, EMPLit. 

Direct indirect total impact

61 
 

 spatial Durbin models (SDM), with all variables spatially lagged and they estimate 4 dependent 
variables: VAXit, NXit, GDPit, EMPLit. 

Direct indirect total impact

63NBP Working Paper No. 269

Tables



62
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
CA

PB
it 

U
ne

m
p i

t

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

, W
AG

E i
t

O
ut

pu
t g

ap
it

N
EE

R i
t,

CA
PB

it 
U

ne
m

p i
t

62
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
CA

PB
it 

U
ne

m
p i

t

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

, W
AG

E i
t

O
ut

pu
t g

ap
it

N
EE

R i
t,

CA
PB

it 
U

ne
m

p i
t

62
 

 

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

it, 
W

AG
E i

t
O

ut
pu

t g
ap

it
N

EE
R i

t,
CA

PB
it 

U
ne

m
p i

t

VA
X i

t, 
N

X i
t, 

G
D

P i
t, 

EM
PL

, W
AG

E i
t

O
ut

pu
t g

ap
it

N
EE

R i
t,

CA
PB

it 
U

ne
m

p i
t

Narodowy Bank Polski64



63 
 

65NBP Working Paper No. 269

Tables



64 
 

VAXit, NXit, GDPit, EMPLit, WAGEit

Output gapit NEERit, CAPBit Unempit 

Narodowy Bank Polski66



64 
 

VAXit, NXit, GDPit, EMPLit, WAGEit

Output gapit NEERit, CAPBit Unempit 

65
 

 

 s
pa

tia
l D

ur
bi

n 
m

od
el

s 
(S

D
M

), 
w

ith
 a

ll 
va

ria
bl

es
 s

pa
tia

lly
 la

gg
ed

 a
nd

 th
ey

 e
st

im
at

e 
4 

de
pe

nd
en

t v
ar

ia
bl

es
: V

AX
it, 

N
X i

t, 
G

D
P i

t, 
EM

PL
it. 

D
ir

ec
t

in
di

re
ct

 
to

ta
l i

m
pa

ct

65
 

 

 s
pa

tia
l D

ur
bi

n 
m

od
el

s 
(S

D
M

), 
w

ith
 a

ll 
va

ria
bl

es
 s

pa
tia

lly
 la

gg
ed

 a
nd

 th
ey

 e
st

im
at

e 
4 

de
pe

nd
en

t v
ar

ia
bl

es
: V

AX
it, 

N
X i

t, 
G

D
P i

t, 
EM

PL
it. 

D
ir

ec
t

in
di

re
ct

 
to

ta
l i

m
pa

ct

67NBP Working Paper No. 269

Tables



66
 

 

 s
pa

tia
l D

ur
bi

n 
m

od
el

s 
(S

D
M

), 
w

ith
 a

ll 
va

ria
bl

es
 s

pa
tia

lly
 la

gg
ed

 a
nd

 th
ey

 e
st

im
at

e 
4 

de
pe

nd
en

t v
ar

ia
bl

es
: V

AX
it, 

N
X i

t, 
G

D
P i

t, 
EM

PL
it. 

D
ir

ec
t

in
di

re
ct

 
to

ta
l i

m
pa

ct

66
 

 

 s
pa

tia
l D

ur
bi

n 
m

od
el

s 
(S

D
M

), 
w

ith
 a

ll 
va

ria
bl

es
 s

pa
tia

lly
 la

gg
ed

 a
nd

 th
ey

 e
st

im
at

e 
4 

de
pe

nd
en

t v
ar

ia
bl

es
: V

AX
it, 

N
X i

t, 
G

D
P i

t, 
EM

PL
it. 

D
ir

ec
t

in
di

re
ct

 
to

ta
l i

m
pa

ct

Narodowy Bank Polski68



www.nbp.pl




