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Efficiency of Cuts in Various Taxation Rates to 

Foster Economic Growth in a Framework of 

Wages Rigidity 

 
By Séverine Menguy


 

 
We use a simple DSGE model with prices and wages rigidities to evaluate the efficiency of 

various fiscal policies intended to sustain economic activity and growth. We show that a 

fiscal policy aiming at reducing the tax burden would be all the more efficient as wages 

are more flexible. Besides, a decrease of the capital taxation rate appears as the most 

efficient fiscal policy. Indeed, it would decrease the capital cost, and it would foster 

private and public investment, but also private and public consumption. Wages rigidities 

would then reduce the inflationary tensions due to this economic growth. In comparison, a 

decrease of the consumption taxation rate increases private consumption, and all other 

components of global demand; however, economic growth is then more limited than with 

a decrease of the capital taxation rate. Finally, a decrease of the labor taxation rate would 

increase private investment and consumption and public expenditure exactly in the same 

proportions, but it would be much less efficient than the previous policies in order to 

sustain economic growth. Besides, it would favor public consumption expenditure, 

whereas the decrease of consumption or capital taxation rates would mainly promote the 

most productive public investment expenditure. 

 

Keywords: Budgetary Policy, Capital Taxation Rate, Consumption Taxation Rate, DSGE 

Model, Labor Taxation Rate, Wages Rigidity. 

 

 

Introduction  

 

Is public expenditure growth enhancing (positive fiscal multiplier in 

Keynesian models), or can fiscal consolidation be expansionary? The question has 

been largely studied in the economic literature, without having a clear-cut answer. 

Indeed, these results strongly depend on the initial fiscal situation of the country: 

fiscal consolidations can increase private investment and economic growth, 

especially if the country is initially excessively indebted. They also depend on the 

structure of the fiscal consolidation: spending cuts (government wage bills, 

welfare payments, or unproductive expenditure) usually seem to be more growth-

enhancing Alesina and Ardagna (2010). So, after the 1970s, the efficiency of 

public expenditure in order to sustain economic growth by the way of budgetary 

multipliers higher than one has strongly been challenged. The latter could even 

negative, if the public debt is excessive and if the sustainability of public finances 

is put into question. Besides, consolidations based on spending cuts could imply 

non-Keynesian effects: adjustment on the labor market and decrease in production 

costs could increase profits and private investment. 
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More precisely, in New-Keynesian models, an increase in public expenditure 

increases global demand, labor demand, real wages, economic activity and private 

consumption. Using a DSGE model, Forni et al. (2009) underline the prevalence 

of empirical mild Keynesian effects of public expenditure. In particular, 

government purchases of goods and services, compensations for public employees 

or transfers to households would have small and short-lived expansionary effects 

on private consumption. The effects would be more significant on the revenue 

side: decreases in labor income and consumption tax rates would have sizeable 

effects on consumption and output, while a reduction in capital income taxation 

rate would favor investment and output in the medium run. Furthermore, Fatas and 

Mihov (2001) find that increases in public expenditure (particularly regarding 

wages of public employees) are followed by strong and persistent empirical 

increases in consumption and employment.  

In the same way, Pappa (2004) shows that shocks to government consumption 

and investment increase real wages and employment contemporaneously both in 

US aggregate and in US state data. Indeed, a government consumption shock, 

financed by a higher budgetary deficit, increases global demand (absorption 

effect), and thus also labor demand, real wages, employment and output. 

Moreover, this positive effect on economic activity is the highest in case of an 

investment shock. Pappa (2009) also identifies fiscal shocks in the United-States, 

between 1969 and 2001, with a VAR methodology, using the hypothesis that 

fiscal shocks raise output and the budgetary deficit. Then, she shows that an 

increase in the public deficit as well as in public consumption or investment 

empirically increases real wages and employment (the evidence for public 

employment shocks is mixed).  

On the contrary, Real Business Cycles models anticipate that increases in 

government spending should imply a decrease in labor productivity and in real 

wages; indeed, more resources are then absorbed by the government. Besides, the 

standard negative wealth effect implies that households feel poorer because of the 

decrease in their permanent income. Therefore, economic agents should increase 

their work effort and their labor supply, whereas they should reduce their 

consumption. Burnside et al. (2004) show that fiscal shocks (increase in military 

purchases) increase capital and labor income tax rates and aggregate hours 

worked, but decrease real wages. They are also associated with short lived rises in 

aggregate investment and small declines in private consumption. Edelberg et al. 

(1999) also show that an exogenous increase in US government purchases 

increases the present value of the tax burden for the representative household, 

implies a negative wealth effect, and increases labor supply. So, employment, 

output, the real interest rate and nonresidential investment (capital substitutable to 

labor in the production process) rise, while real wages, residential investment and 

private consumption expenditures fall.  

Therefore, the question of the size and even of the sign of the budgetary 

multiplier is not clear cut, neither theoretically nor empirically.  

To contribute to this debate, the current paper uses a DSGE model with a 

detailed fiscal block, in order to study the effect of the structure of public 

expenditures and resources. Indeed, public spending has various degrees of 
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productivity, as some public expenditure can strongly enhance economic growth, 

whereas some public expenditure is quite inefficient and unproductive. Different 

types of public expenditure have various impacts on private factors (capital and 

labor) marginal productivity. Some are highly productive, in particular investment 

in capital: highways, airports, electric and gas facilities, water systems, etc. Some 

are moderately productive (education, healthcare), whereas others are quite weakly 

productive (entertainment, culture, national defense and environment, social 

transfers). Besides, regarding fiscal resources, we must also distinguish between 

various types of distortionary taxes: on consumption, on capital or on labor. 

Thanks to this detailed fiscal framework, we will then be able to shed light on the 

efficiency of various fiscal instruments and of variations in different taxes in order 

to really sustain economic growth.  

The contribution of the current paper is also to introduce the stylized fact of 

wages rigidity on the labor market. Indeed, empirically, we can observe a high 

degree of wage stickiness in the economy; trade-unions have the power to avoid 

large wage variations and contractions. So, Christiano et al. (2005) find strong 

evidence in favor of sticky wages and estimate a degree of nominal wage rigidity 

much higher than the degree of price rigidity. The average duration of price and 

wage contracts in the estimated model is roughly two and three quarters, 

respectively, in the US between 1965 and 1995. Therefore, the authors find that 

wage rigidity is quantitatively at least as important as price rigidity for explaining 

the effects of monetary shocks and more generally, for explaining cyclical 

fluctuations.  

Indeed, empirical wage rigidity has important implications regarding the 

efficiency of fiscal policies to promote economic growth. For example, Furlanetto 

(2007) studies the impact of a government spending shock on aggregate 

consumption. He shows that the model of Gali et al. (2007) implies a 

counterfactual increase in the real wage, the interest rate and the inflation rate. 

However, the introduction of sticky wages solves these problems and preserves the 

main result of the model, i.e. the positive response of consumption. In the context 

of sticky nominal wages, even without increase in the real wage, an increase in 

public expenditure can crowd-in and implies a positive multiplier on private 

consumption. Indeed, the consumption of rule of thumb consumers then increases 

less. However, marginal costs and inflation is also more moderate, and therefore, 

the interest rate increases less, and the consumption of optimizing consumers is 

less reduced. So, the aim of the current paper is to study the implications of a fiscal 

policy decreasing taxation rates on economic variables and on economic growth, 

but in the framework of nominal wages rigidities.  

The rest of the paper is organized as follows. The second section reminds the 

numerous factors affecting the efficiency of the fiscal policy in order to sustain 

economic growth mentioned in the economic literature. The third section describes 

our DSGE model: economic agents, monetary and budgetary policies. The fourth, 

fifth and sixth sections study respectively the consequences of variations of the 

consumption taxation rate, of the capital taxation rate, and of the labor taxation 

rate. Finally, the seventh section concludes the paper.  
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Economic Literature  

 

The first parameter affecting the efficiency of an expansionary budgetary 

policy is the nature of the global policy-mix: the budgetary policy is all the more 

efficient as monetary policy is more constrained and less active. For example, 

Sims and Wolff (2013) study the state-dependence of the output and welfare 

effects of shocks to government purchases in a DSGE model with real and 

nominal frictions and a rich fiscal financing structure. Then, they show that the 

output multiplier is quite high: from 1 to 1.5, it would reach about 2 in a Zero 

Lower Bound (ZLB) framework (inactive monetary policy). In the same way, with 

a medium scale DSGE model, Zubairy (2014) estimates the effects of a 

discretionary fiscal policy. The multiplier for government spending would be 1.07, 

as higher public spending is able to boost private consumption in the short run, but 

its effect would be quickly decreasing in the long run. The size of this multiplier is 

also increased if monetary policy is more accommodative and if it is less 

contractionary after an increase in public expenditure. Furthermore, a cut in capital 

tax or labor tax of 1% would imply an increase in GDP of 0.34% and 0.13% 

respectively, but the stimulating effect on investment would take more time.  

Davig and Leeper (2011) also underline that an increase in government 

purchases is all the more detrimental to economic growth as monetary policy is 

active. Indeed, the nominal interest rate then increases more than proportionally to 

inflationary expectations, and the increase in the real interest rate crowds-out 

private consumption. In the same way, Leeper et al. (2011) show that fiscal 

multipliers are larger if monetary policy is more accommodative, and in a ZLB 

framework where monetary policy is constrained to be more passive. They are 

also larger if the economy is more closed, and if the proportion of non-savers 

(non-Ricardian and constrained consumers) is higher. Bianchi and Ilut (2017) also 

interpret the policy-mix in light of the possibility of regimes changes regarding the 

balance of power between the monetary and fiscal authorities (whether they are 

active or passive, and whether a conflict of goals arises). They show that regime 

changes imply breaks in the persistence and volatility of inflation, as well as in the 

trend and accommodation of the public debt level. 

Another parameter affecting the budgetary policy efficiency is the nature of 

the representative household, and the possibility to take into account non-

Ricardian and constrained consumers. For example, Galí et al. (2007) introduce 

the existence of rule-of-thumb consumers in a New-Keynesian model, and they 

also consider sticky prices to study the effect of government spending on 

consumption. So, in the framework of an inter-temporal budgetary constraint of 

infinity-lived Ricardian households, if the budgetary deficit must later be financed, 

public spending crowds-out private consumption. On the contrary, in the 

framework of non-Ricardian households constrained to consume their current 

income, the budgetary multiplier can be higher than one. Besides, the authors 

mention that empirical evidence according to quarterly US data over the period 

1954-2003 would mainly support this hypothesis (multiplier around 1.74 at the 

end of the second year). Therefore, the authors underline the necessity to take into 

account this existence of non-Ricardian consumers, in order to reconcile the 
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theoretical results with the empirically observed expansionary consequences of 

higher public expenditure. 

Drautzberg and Uhlig (2011) or Forni et al. (2009) also find that the fraction 

of transfers given to rule-of-thumb consumers improves the efficiency of an 

increase in public expenditure to sustain economic activity. However, Coenen and 

Straub (2005) revisit the effects of government spending shocks on private 

consumption within an estimated New-Keynesian DSGE model of the euro area. 

They show that the presence of non-Ricardian households (consuming current 

income and liquidity constrained) is in general conducive to raising the level of 

consumption in response to government spending shocks. Nevertheless, the latter 

would usually not crowd-in private consumption, because the estimated share of 

non-Ricardian households is relatively low, and because the highly persistent 

nature of government spending shocks induces large negative wealth effects, 

inducing households to work more but to consume less.  

Another important parameter is the nature of the expansionary budgetary 

policy conducted by the government. Indeed, cuts in taxation rates are often found 

to be more expansionary than increases in public expenditure. Alesina and 

Ardagna (2010) examine the evidence on episodes of large stances in fiscal policy 

(politically motivated modification in the budgetary deficit), both in cases of fiscal 

stimuli (to increase GDP) and in cases of fiscal adjustments (to reduce the public 

debt-to-GDP ratio) in OECD countries from 1970 to 2007. They find that fiscal 

stimuli based upon tax cuts are more likely to increase growth than those based 

upon spending increases. In the same way, Ardagna (2004) uses data from a panel 

of OECD countries, and shows that a fiscal adjustment is more or less 

expansionary according to its composition. In particular, stabilizations 

implemented by cutting public spending would imply higher GDP growth rates.  

Coenen et al. (2008) use the ECB‘s New Area-Wide Model to model fiscal 

consolidation as a permanent reduction in the targeted government debt-to-output 

ratio. Then, they find that fiscal consolidation has positive long-run effects on key 

macroeconomic aggregates such as output and consumption, but that it gives rise 

to noticeable short-run adjustment costs. Mertens and Ravn (2011) also show that, 

in the framework of a DSGE model, ‗anticipated‘ tax cuts may be contractionary. 

However, after their implementation, ‗surprise‘ and effective exogenous tax cuts 

have expansionary and persistent effects on output, consumption, investment and 

hours worked. In the same way, according to Ludvigson (1996), deficit financed 

cuts in distortionary income taxation may stimulate investment and be 

expansionary, even if agents expect future taxes on capital income to be higher. 

Indeed, the fiscal shock implies a substitution from leisure to labor increasing 

output. Besides, higher future capital taxes decrease the returns on sparing and 

increase consumption levels. Furthermore, Blanchard and Perotti (2002) 

characterize the dynamic effects of shocks in government spending and taxes on 

economic activity in the United States between 1947 and 1997, using a mixed 

structural VAR/event study approach. They show that positive government 

spending shocks have a positive effect on output, and positive tax shocks have a 

negative effect, even if the multipliers are moderate, often close to one. 

Nevertheless, both increases in taxes and in government spending have a strong 
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negative effect on investment spending, which underlines the benefits of a tax 

consolidation policy. 

For G7 economies (excluding Italy) between the 1970‘s and 2010, Baum et 

al. (2012) show that fiscal multipliers differ across countries. Besides, the position 

in the business cycle affects the impact of fiscal policy on output: on average, 

government spending, and revenue multipliers tend to be larger in downturns than 

in expansions. Indeed, under a negative output gap, excess capacities are available 

in the economy, making the crowding out of private investment lower. Moreover, 

revenue multipliers would be smaller than spending multipliers; they would be 

particularly small in the United-States and in the United-Kingdom, whereas their 

impact would be statistically significant for Canada, France, Germany, and Japan. 

Stähler and Thomas (2012) use a DSGE model with a two-country monetary 

union structure, calibrated for Spain and the rest of the monetary union. They find 

that, in terms of output and employment losses, fiscal consolidation is the least 

damaging when achieved by reducing the public sector wage bill, whereas it is 

most damaging when carried out by cutting public investment. Besides, an 

increase in indirect taxation (the consumption tax rate: the VAT) to finance public 

expenditure, compensated by a decrease in social security contributions and in 

direct taxation, would be beneficial in terms of output and employment.   

Finally, in the framework of a DSGE model, Bhattarai and Trzeciakiewicz 

(2017) show that in the United-Kingdom, between 1987 and 2010, the most 

stimulating fiscal policy instrument is the consumption tax cut in the short term, 

the capital tax cut in the medium term, and the government investment 

expenditure in the long term. Nevertheless, the implications of fiscal policy 

depend significantly on the size of nominal and real frictions. In particular, higher 

levels of price rigidity increase government expenditure multipliers and tax 

multipliers. In addition, higher nominal wage rigidity tends to decrease tax 

multipliers in the long term. 

 

 

The Model 

 

In the framework of this abundant economic literature, the current paper aims 

at shedding light on the consequences of various fiscal policies in order to sustain 

economic growth. We consider a standard DSGE model, with a representative 

household and a representative firm. Regarding the budgetary authority, the 

contribution of the current paper is to take into account a developed fiscal block, 

where public consumption expenditure is distinguished from public investment 

expenditure, in order to study the consequences of the productivity of public 

spending on economic activity. Besides, we also distinguish between the use of 

various fiscal resources and distortionary taxes: on consumption, capital or labor, 

in order to affect economic activity. As previously mentioned, we also precisely 

model prices and wages rigidities. In the rest of the paper, all lower-case letters 

denote variables in logarithms and in variations from their long run equilibrium 

values.    
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Households 

 

Aggregate demand results from the log-linearization of the Euler equation, 

which describes the representative household‘s expenditure decisions. In a given 

period (T), the representative household/consumer maximizes an inter-temporal 

utility function: 

 

 
 

Where: Et() is the rational expectation operator conditional on information 

available at date (t), and (β) is the time discount factor. Prices of goods, interest 

rates, taxation rates and wages are taken as given by the representative 

household.  

We suppose that the utility function of a representative household is as 

follows: 

 

 
 

The indices (0<αc<1), (0<αg<1) and (0<αl<1) are the respective weights given 

to consumption of private goods, consumption of public goods and leisure in the 

utility function. 

So, utility is an increasing and concave function of (Ct), an index of the 

household‘s consumption of all goods that are supplied; (θ) is the elasticity of 

intertemporal substitution. Utility is also an increasing and concave function of 

real public goods and services provided in the home country (Gt). Finally, utility is 

also a decreasing and convex function of the hours worked ( ), where (φ0) is the 

inverse of the Frisch elasticity of labor supply, the inverse of the elasticity of the 

work effort with respect to the real wage. 

This maximization is subject to a life time and inter-temporal nominal budget 

constraint, for whatever date (T) considered at which the actualization is realized. 

Regarding its expenditure, the representative household consumes goods 

(including taxes), it realizes investments in physical capital and it purchases 

government bonds. Capital is rented by households to firms, for which they 

receive a rental rate as well as profits which are all redistributed. Regarding its 

resources, the representative household receives labor and capital revenues 

(physical capital and profits), as well as gains from government bonds holding 

from the previous period. For simplicity, we suppose that these financial assets are 

only riskless one-period nominal government bonds. Besides, capital is not fully 

taxed, as we suppose that physical capital depreciation is exempted from taxation. 

So, if we suppose complete financial markets, a household flow budget constraint 

for each period (T) takes the form: 
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With, in period (t): (Ct): real consumption; (INVt): real investment in new 

physical capital; (Kt): stock of physical capital; (Pt): level of consumer prices; 

(Wt): nominal hourly wage; (l,t): taxation rate on labor income; (c,t): taxation rate 

on consumption; (k,t): taxation rate on capital; ( ): nominal rental rate for capital 

services rented out to firms; (δ): depreciation rate of physical capital; (Lt): hours 

worked by the household; (it): nominal interest rate; (Bt): nominal value of riskless 

one period bonds (portfolio of all claims on the government) at the end of period 

(t); (  Nominal profits distributed to households by firms (dividends).  

Furthermore, the capital stock varies according to the following equation:  

 

 
 

So, in logarithms and in terms of variations, the capital stock adjusts 

according to the following equation: 

 

 
 

Besides, the value of the real interest rate on capital is: 

 

 
 

which implies:  

 

in logarithms and in variations, where a circumflex denotes a variation in the 

taxation rate.  

In this context, the result of the maximization of equation (1) under the 

constraint (3) implies the following first order Euler condition, regarding timing of 

expenditure decisions and inter-temporal substitution, for whatever period (T): 

 

 
 

Furthermore, by combining equations (2) and (8), (ⱯT), we have: 
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So, in logarithms and in variations from their long run equilibrium values, 

with: log(1+x)~x provided (x) is sufficiently small; with [ : 

inflation rate; we have: 

 

 
 

Besides, for the representative agent in the country (i), we obtain the 

following optimal substitution between private consumption, public 

consumption and working time
1
: 

 

 
 

Therefore, a higher real wage net of taxes reduces the marginal utility of 

leisure and increases the one of labor.  

Besides, regarding labor supply, according to equations (2) and (11), in 

logarithms and in variations from their long run equilibrium values, we obtain
2
: 

 

 
 

So, labor supply increases with the real wage, but it decreases with taxation 

rates (l,t and c,t) reducing the purchasing power and with the disutility of working 

time (φ).  

Besides, regarding the variation in consumption, according to equations (2) 

and (11), in logarithms and in variations from their long run equilibrium values, 

we obtain
3
: 

 

 
 

Therefore, private consumption increases less than global public expenditure 

and the budgetary multiplier is smaller than one if the consumption taxation 

rate increases. However, the rest of the paper will allow distinguishing between 

the various components of this budgetary expenditure. 

 

                                                           
1
Here, we suppose that according to the budgetary constraint of the government, fiscal resources 

and expenditures vary in phase. 
2
 . 

3
 . 
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Firms 

 

The representative firm produces a differentiated good in a monopolistic 

competition setting. It defines prices in order to maximize its profit, taking other 

variables as given. The firm rents capital and labor on perfectly competitive 

markets. Capital is defined according to equation (4). Wages are fixed by unions, 

whereas labor adjusts according to labor demand by firms. Monopolistic 

competition gives to goods suppliers a market power regarding price-setting, while 

at the same time fitting the empirical evidence of a large number of firms in the 

economy. So, the production function of the representative firm, including the 

utilization of capital and labor, has the following form: 

 

 

 
 

With (Yt): real production level; (At): technology or productivity shock; (ν): 

share of capital in the production function; (z1) or (z2): productivity of public 

expenditure.  

Besides, we introduce the fact that public expenditure is made freely 

available by the government, and can be more (z1 is high) or less (z2 is small) 

efficient and productive in increasing the productivity of private factors. So, 

investment public expenditure (Ginv,t) is supposed to be more productive than 

consumption public spending (Gc,t), which implies (z1>z2), whereas: 

( . 

The firm maximizes its nominal profit:   So, 

this implies
1
:  

 

 
 

The capital-labor ratio is thus defined by the returns in the production 

function. So, in logarithms and in variations, we have: 

 

 
 

Let‘s consider a Calvo-type framework of staggered priced, where a 

fraction (0<α<1) of goods prices remain unchanged each period, whereas 

prices are adjusted for the remaining fraction (1-α) of goods. Monopolistically 

competitive firms choose their nominal prices to maximize profits subject to 

constraints on the frequency of future price adjustments, taking into account 

that prices may be fixed for many periods. So, they minimize the loss function:  

 

                                                           
1

. 
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Where ( ) is the logarithm of the optimal price that the representative firm 

will set in period (t) if there were no price rigidity.  

Thus, by deriving in function of the reset price ( ), we have:  

 

 
 

Therefore, the representative firm sets the optimal reset price ( ) to the level 

of a weighted average of the prices that it would have expected to reset in the 

future if there weren‘t any price rigidities.  

The optimal strategy of the firm is to fix prices at marginal costs: ( , 

where (mct) is the nominal marginal production cost of the representative firm. 

Furthermore, prices in period (t) are an average of past prices and reset prices: 

 

 
 

So, by combining equations (19) and (20), we obtain: 

 

 
 

Therefore, we have the following inflation rate: 

 

 
 

Inflation depends on expected future inflation, and on the gap between the 

frictionless optimal price level and the current price level, i.e.: on the real marginal 

cost. Indeed, inflationary pressures can be due to the fact that prices which can be 

reset by firms are increased.  

Let‘s now clarify the expression of the real marginal production cost for the 

representative firm. According to equation (14), the production costs of the 

quantity (Yt) are: 

 

   and    

 

So, differentiating these expressions, and using equations (14) and (16), the 

nominal marginal production cost of the quantity (Yt) is: 
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In logarithms, we obtain the following variation in the real marginal 

production cost: 

 

 
 

So, obviously, real marginal production costs increase with the real wage 

and with the real cost of capital services, whereas they decrease with the 

productivity of public expenditure. If public expenditure is more productive, 

inflationary tensions are less accentuated, and the monetary authority increases 

less the nominal interest rate, which is less detrimental to private consumption 

and to economic growth.  

Therefore, equations (7), (12) (15), (17), (22) and (25) imply the following 

inflation rate, for a given period (T): 

 

 

 
 

In the same way, we can introduce some imperfection on the labor market, 

avoiding flexibility to fix the wage according to variations in labor demand and 

supply. Indeed, empirically, we can observe a high degree of wage stickiness in 

the economy; for example, trade-unions have a monopolistic power to avoid 

wage contractions. Therefore, as in Gali (2008) for example, we suppose that a 

fraction (αw) of households keep asking for the same wage, whereas the 

remaining fraction (1-w) re-optimize the wage they desire according their 

competences (type of labor) and the services they provide. Indeed, households 

are specialized in a given labor service, monopolistically supplied, and they 

choose nominal wages in staggered contracts (by the way of trade unions) in 

order to maximize utility subject to constraints on the frequency of future wage 

adjustments. Besides, as in Thomas (2008) for example, we suppose that a 

fraction (1-ε) of households are able to keep their jobs between two periods, 

the remaining fraction (ε) separating from their jobs. More precisely, 

households minimize the loss function:  
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Where ( ) is the logarithm (variation) of the optimal nominal wage that the 

representative household will set in period (t) if there were no wage rigidity.  

By analogy with the method exposed in equations (18) to (22), we have the 

following variation in the nominal wage ( ): 

 

 
 

So, equation (28) introduces a wedge between the optimal wage and the 

current one, leading to wage inflation, but with delays and where the 

adjustment is imperfect. The inflation rate in wages is accentuated if the wage 

reset by households and targeted for multi-period wage contracts is higher than 

the current one. Besides, the optimal reset wage ( ) corresponds to the 

marginal utility of labor in comparison with leisure. So, equations (7), (12) (15) 

and (17) and (28) imply the following inflation rate in nominal wages, for a 

period (T):  

 

 

 
 

 Global Equilibrium  

 

We are now going to derive the equilibrium on the goods market regarding 

global demand. Clearing on the goods market in period (T) requires: 

 

 
 

Therefore, in logarithms and in variations, we obtain: 

 

 
 

Besides, profit maximization and equations (4) and (6) imply:  
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Let‘s define the output-gap as the differential between effective and potential 

output: 

 

 
.  

By combining equations (10), (13), (30), (31), (32), (33) and (34), we obtain: 

 

 

 

 

 
 

  (θ): real interest rate elasticity of the output-gap, ‗inter-temporal elasticity 

of substitution‘ of households‘ expenditure. 

 : Equilibrium or natural real interest rate, which corresponds to the 

steady-state real rate of return if prices and wages were fully flexible. It is 

the real interest rate required to keep aggregate demand equal at all times 

to the natural rate of output. It is a decreasing function of the temporary 

increase in potential output or in consumption or capital taxation rates.  

 

So, according to equation (35), higher future expected output increases 

current output and consumption, because households prefer to smooth 

consumption, and then higher future revenues raise their current consumption 

and current output. Current output is also a decreasing function of the excess of 

the real interest rate above its natural level, because of the inter-temporal 

substitution of consumption.  

So, we obtain the following components of global demand: 

 

 
 

Equation (33) implies:      

Equations (10), (13), (30), (31), (32) and (33) imply: 
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        if we note ( ) the shock on 

public investment 

 

 
 

Besides, potential output is the one that would prevail in absence of both 

price and wage rigidities. So, using equations (26), (29), (37), (39), (40) and 

(41), the supply functions are as follows, in differential with their long run 

equilibrium values: 

 

  

 
 

 

 
 

Equalizing the values of ( ) in equation (42) and ( ) in equation (43), 

we obtain a value for ( ), and then also:  ( . 

 

Monetary and Budgetary Policies  

 

The interest rate reacts to inflation and economic activity deviations 

according to a simple Taylor rule, but we also introduce a high degree of 

interest rate smoothing. So, the nominal interest rate is fixed by the central 

bank as follows:  

 

 
 

where ( ), ( ) and ) are the respective weights given by the 

central bank to interest rate smoothing, stabilizing prices and the output-gap.   

Therefore, with equations (A7) and (A8) in Appendix A, we obtain: 

 

 
 

In the framework of our model, the optimal variation in public expenditure 

depends on a weighted average of variations in taxation rates, on the technological 
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progress, and on the monetary policy (nominal interest rate) conducted by the 

central bank. Indeed, we suppose that the public indebtedness level remains 

sustainable, and therefore, that the public debt level doesn‘t avoid to conduct the 

optimal budgetary policy. So, according to equations (40), (41), to the value of 

( ), to ( ) and to equations (A7) and (B2) in Appendixes A 

and B, we obtain analytical optimal levels of public expenditure:  

 

 

 

Calibration 

 

We consider a standard calibration of the parameters of our model, in 

conformity with the economic literature. The preference for the present (β) is 

usually calibrated at (0.99), and the depreciation rate of capital is usually supposed 

to be (=0.025). The share of capital in the production function is usually 

estimated around (ν=0.3).  

The intertemporal elasticity of substitution (θ) has a weak value of (0.5) in 

Leeper et al. (2011) or in Forni et al. (2009), whereas it is assumed to be (1) in 

Galí et al. (2007) or in papers where consumption appears in logarithm in the 

utility function (consistent with log preferences). In this paper, we will consider 

(θ=1). The calibration of the inverse of the Frisch elasticity of labor supply (φ) is 

very heterogeneous in the economic literature, going from (0.2) in Gali et al. 

(2007), until (2) in Coenen and Straub (2005) or in Drautzberg and Uhlig (2011). 

In this paper, we will consider (φ=1). Inertia in prices remaining unchanged is 

around (α=0.75) in most papers, as well as wage stickiness (αw=0.75).  

The productivity of consumption expenditure is estimated around (z2=0.05) in 

Sims and Wolff (2013) or in Carvalho and Martins (2011), whereas the 

productivity of public capital investment (highly productive) is (z1=0.16) in Finn 

(1998) or (z1=0.2) in Carvalho and Martins (2011). In this paper, we will consider 

(z1=0.2) and (z2=0.05). Thomas (2008) calibrates the proportion of workers who 

lose their job with the following value: (ε=0.035).  

The share of private consumption in output is estimated between ( ) in 

Smets and Wouters (2003) and ( ) in Bhattarai and Trzeciakiewicz (2017). 

The share of private investment is estimated between ( ) in Bhattarai 
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and Trzeciakiewicz (2017) and ( ) in Smets and Wouters (2003).  The 

shares of public investment and consumption t are estimated between 

( and ( ) in the United-States in Straub and Tchakarov 

(2007) and ) and ( ) in Drautzberg and Uhlig (2011). In 

this paper, we will take: ( ), ( ), ( ). 

The steady–state capital income tax rate varies between ( ) in Forni 

et al. (2009) and ( ) in Finn (1998). The labor income tax rate varies 

between ( ) in Carvalho and Martins (2011) and ( ) in 

Bhattarai and Trzeciakiewicz (2017). The consumption tax rate varies between 

( ) in Drautzberg and Uhlig (2011) and ( ) in Bhattarai and 

Trzeciakiewicz (2017). In this paper, we will consider: ( ), ( ), 

( ). 

Regarding monetary policy, according to the high degree of interest rate 

smoothing observed in the empirical behavior of central banks, the persistence of 

the interest rate varies between (  in Leeper et al. (2011) and 

) in Drautzberg and Uhlig (2011). The sensibility of the interest rate 

to the inflation rate varies between ) in Drautzberg and Uhlig 

(2011) and ( ) in Leeper et al. (2011). The sensibility of the interest 

rate to the output-gap varies between ) in Sims and Wolff (2013) 

and ( ) in Leeper et al. (2011). In this paper, we will consider: 

), ) and ( . 

 

 

Variation of the Consumption Taxation Rate 

 

According to the economic literature (see section 2), a decrease in taxation 

rates could be growth enhancing, and it could improve economic activity. 

However, what is then the best fiscal instrument? First, the current section 4 

studies the consequences of a decrease of the consumption taxation rate. 

 

Consequences on Economic Activity  

 

If the consumption taxation rate decreases by (-1%), according to equations 

(48) and (49), the expansionary effect on economic activity would be very 

significant: global economic activity and private investment would increase by 

around 2.1% in the first period, whereas private consumption would increase by 

around 1.9%. Indeed, as prices are reduced by the weaker consumption taxation 

rate, goods are less expansive, which strongly encourages private consumption and 

investment (see Figure 1). This economic growth could be sustained by the large 

increase in labor demand on the labor market (see results below).  
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Furthermore, according to equations (48) and (49), in a framework of flexible 

wages and prices (  and α0), global economic activity and private 

investment could increase until 3.7% in the first period, whereas private 

consumption would increase by 3.5%. Indeed, inflationary tensions could then 

contribute to sustain more strongly economic growth. More precisely, equations 

(45) and (B5) to (B7) in Appendix B imply: 

 

 

 

 
 

Figure 1. Variations in Private and Public Investment and Consumption, after a 

1% Decrease of the Consumption Taxation Rate (Persistence: 0.6)  
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Besides, in the framework of wages rigidity, and according to equations (48) 

and (49), if the consumption taxation rate decreases, global economic activity, 

private investment and consumption are more improved if monetary policy is 

passive (see Figure 1). Indeed, a higher nominal interest rate (see below) would 

slightly reduce the expansionary consequences of the fiscal shock. More 

obviously, in a framework of wages flexibility, economic activity (private as well 

as public, investment as well as consumption expenditure) would decrease with 

the weight given by the central bank to the stabilization of inflation ( ). 

Indeed, a higher nominal interest rate would then be necessary in order to reduce 

the inflationary tensions and the higher potential economic growth. Regarding the 

robustness of our results to a variation in the calibration of the parameters, global 

economic activity, private investment and consumption decrease in particular with 

the share of the public sector in the economy.  

Another consequence of a decrease in the consumption taxation rate is to 

modify the composition of public expenditure [Equations (45), (46) and (47) imply 

analytical values for ]. After a decrease of (-1%) of the 

consumption taxation rate, global public expenditure would strongly increase, and 

mainly in a framework of wages flexibility. Indeed, public investment would 

increase by 4% in the first period (until 11.2% if wages were fully flexible), 

whereas public consumption expenditure would increase by 0.7% in the first 

period (until 1.2% if wages were fully flexible). Therefore, the decrease of the 

consumption taxation rate would mainly favor the most productive public 

investment expenditure.  

 

Variation in Interest Rate and in Prices  

 

A decrease of the consumption tax rate would increase economic activity, 

and would create inflationary tensions. However, in a context of wages rigidity, 

equation (50) shows that if the consumption tax rate decreases by (-1%), prices 

would only increase by (0.05%) in the first period, whereas wages would only 

increase by (0.11%) according to equation (51). So, in this context, the 

variation in nominal wages is a little bit accentuated, but wages and prices 

rigidities strongly reduce inflationary tensions (see Figure 2).  

On the contrary, in a context of wages flexibility, prices could increase by 

(2.6%) and wages by (5.9%) in the first period, as economic growth is then 

much higher (see results above). Indeed, according to equations (45), (A8) and 

(A9) in Appendix A, we obtain:  
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Besides, variations in the nominal interest rate are limited, because of the 

hypothesis of interest rate smoothing conducted by the central bank. So, according 

to equation (52), after a 1% decrease of the consumption taxation rate, the nominal 

interest rate would only slightly increase by 0.03% in a context of wages rigidity, 

whereas it would increase by 0.8% if wages and prices were fully flexible, in order 

to reduce the inflationary tensions.  

 

Figure 2. Variations in Interest Rate, in Prices and Wages Inflation Rates after 

a 1% Decrease of the Consumption Taxation Rate (Persistence: 0.6) 

 

 

The Labor Market 

 

The decrease of the consumption taxation rate increases the purchasing power 

of households as well as global demand; so, firms would increase their production 

levels, which necessitates a higher labor demand. As private demand strongly 

increases, the real wage, labor supply and demand would decrease with the share 
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of public expenditure in the economy. Furthermore, according to equation (54), 

labor demand by firms would increase by around (1.2%) in the first period in a 

framework of wages rigidity. This increase in labor demand would strongly be 

accentuated if the intertemporal elasticity of substitution of households‘ 

expenditure (θ) is high, increasing the level of global demand. Indeed, according to 

equations (45), (B1), (B3) and (B4) in Appendix B, we obtain: 

 

 

 

 

 

 
 

According to equation (53), this higher labor demand would imply a moderate 

increase of the real wage, by about (0.07%) in the first period (see Figure 3). 

Furthermore, the purchasing power of households would be improved by the 

decrease in prices; so, after a (-1%) decrease of the consumption tax rate, labor 

supply could decrease by around (-1.2%) [equation (55)].  

On the contrary, if wages and prices were fully flexible, if the consumption 

taxation rate decreases by (-1%), the real wage would strongly increase, by around 

3.3% in the first period according to equation (53), in order to sustain labor supply 

and to meet the stronger economic activity (see Figure 3). Labor supply would 

then increase by around 0.4%, because of the higher attractiveness of this 

compensation. Labor demand would then increase exactly in the same proportions, 

in conformity with the stronger global economic activity but also with the higher 

labor cost [see equation (54)]. 

So, a decrease of the consumption taxation rate would sustain all parameters 

of economic growth: private as well as public consumption and investment; 

besides, this economic growth would be all the more accentuated as wages are 

more flexible. Labor demand would increase on the labor market, in order to meet 

the higher global demand, which would create slight inflationary tensions and a 

small increase of the real wage. Nevertheless, prices and wages rigidities would 

then avoid the excessive increase of the real wage. They would avoid excessive 

inflationary tensions, which could necessitate a large increase of the nominal 

interest rate if wages were fully flexible.  
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Figure 3. Labor Supply and Demand, and Real Wage after a 1% Decrease of 

the Consumption Taxation Rate (Persistence: 0.6) 

 

 
 

 

Variation of the Capital Taxation Rate 

 

Consequences on Economic Activity 

 

What could be the potential consequences of a decrease of the capital taxation 

rate? If the capital taxation rate decreases by (-1%), according to equation (56), the 

expansionary effect on economic activity would be important: global economic 

activity would increase by around 2.7% in the first period. Indeed, the weaker 

capital cost would strongly foster private investment, which would increase by 

around 3.7% in the first period. Private consumption and global economic activity 

would also increase respectively by around 2.5% and 2.7%. This economic growth 

could be sustained by the large increase in labor demand (see results below).  
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Furthermore, according to equations (56) to (58), in a framework of flexible 

wages and prices, global economic activity could increase until 5.3% in the first 

period; private investment would then increase by 6.3%, and private consumption 

by 5% (see Figure 4). Indeed, inflationary tensions could then contribute to sustain 

more strongly economic growth. More precisely, equations (45) and (B5) to (B7) 

in Appendix B imply: 

 

 

 

 

 
 

Besides, in the framework of wages rigidity, according to equations (56) to 

(58), if the capital taxation rate decreases, global economic activity, private 

investment and consumption are more improved if monetary policy is passive. 

Indeed, a higher nominal interest rate (see results below) would slightly reduce the 

expansionary consequences of the fiscal shock. More obviously, in a framework of 

wages flexibility, all factors of global demand would decrease with the weight 

given by the central bank to the stabilization of inflation ( ). Indeed, a higher 

nominal interest rate would then be necessary in order to reduce the inflationary 

tensions and the higher potential economic growth. Regarding the robustness of 

our results to a variation in the calibration of the parameters, global economic 

activity, private investment and consumption increase in particular with the capital 

share in the production function (ν).  

Another consequence of a decrease in the capital taxation rate is to modify 

the composition of public expenditure [Equations (45), (46) and (47) imply 

analytical values for ]. So, after a (-1%) decrease of the capital 

taxation rate, global public expenditure would strongly increase, and mainly in 

a framework of wages flexibility. Indeed, public investment would increase by 

4% in the first period (until 15.2% if wages were fully flexible), whereas public 

consumption expenditure would increase by 3.4% in the first period (until 

5.5% if wages were fully flexible). Therefore, the decrease of the capital 

taxation rate would mainly favor the most productive public investment 

expenditure.  
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Figure 4. Variations in Private and Public Investment and Consumption, after 

a 1% Decrease of the Capital Taxation Rate (Persistence: 0.6) 

 

 
 

 

Variation in Interest Rate and in Prices  

 

A decrease of the capital tax rate would increase economic activity, and 

would create inflationary tensions. However, in a context of wages rigidity, 

equation (59) shows that if the capital tax rate decreases by (-1%), prices would 

only increase by (0.07%) in the first period, whereas wages would only increase 

by (0.18%) according to equation (60). So, in this context, the variation in nominal 

wages is a little bit accentuated, but wages and prices rigidities strongly reduce 

inflationary tensions (see Figure 5).  

On the contrary, in a context of wages flexibility, prices could increase by 

(4.1%) and wages by (9.2%) in the first period, as economic growth is then much 

higher (see results above). Indeed, according to equations (45), (A8) and (A9) in 

Appendix A, we obtain:  
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Besides, variations in the nominal interest rate are limited, because of the 

hypothesis of interest rate smoothing conducted by the central bank. So, according 

to equation (61), after a 1% decrease of the capital taxation rate, the nominal 

interest rate would only slightly increase by 0.05% in a context of wages rigidity, 

whereas it would increase by 1.2% if wages and prices were fully flexible, in order 

to reduce the inflationary tensions.  

 

Figure 5. Variations in Interest Rate, In Prices and Wages Inflation Rates after 

a 1% Decrease of the Capital Taxation Rate (Persistence: 0.6) 

 

 
 

The Labor Market  

 

The decrease of the capital taxation rate reduces the real capital cost 

proportionately. So, given the huge reduction in production costs, firms would 

increase their levels of private investment and production, which necessitates a 

higher labor demand. Therefore, according to equation (63), labor demand by 

firms would increase by around (1.4%) in the first period in a framework of wages 

rigidity (see Figure 6). Indeed, according to equations (45), (B1), (B3) and (B4) in 

Appendix B, we obtain: 
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According to equation (62), this higher labor demand would imply a moderate 

increase of the real wage, by about (0.1%) in the first period. So, the purchasing 

power of households would be improved by the higher real wage, and after a (-

1%) decrease of the capital tax rate, labor supply could decrease by around (-

0.9%) in the first period, according to equation (64).  

On the contrary, if wages and prices were fully flexible, if the capital taxation 

rate decreases by (-1%), the real wage would strongly increase, by around 5.1% in 

the first period according to equation (62), in order to sustain labor supply and to 

meet the stronger economic activity. Labor supply would then increase by around 

1.6% in the first period, in conformity with the higher attractiveness for 

households of this compensation. Nevertheless, among the production factors, the 

weaker capital cost and higher labor cost would be harmful to labor demand, 

despite the growing global economic activity. According to equation (63), labor 

demand would then very slightly increase by around 0.1% in the first period, and 

only if monetary policy is active. 

So, a decrease of the capital taxation rate would mainly favor private and 

public investment expenditure, because of the reduction of the capital cost. It 

would also strongly increase private and public consumption; finally, it would be 

slightly more efficient than a decrease of the consumption taxation rate (see 

section 4) in order to sustain economic growth. Besides, this economic growth 

(private as well as public, investment as well as consumption expenditure) would 

be all the more accentuated as wages are more flexible. Furthermore, labor 

demand would increase on the labor market, in order to meet the higher global 

demand, which would create slight inflationary tensions and a small increase of 

the real wage. Nevertheless, wages rigidity would then avoid the excessive 

increase of the real wage and of labor supply, which could imply a large 

unemployment rate if wages were fully flexible. Wages and prices rigidities would 

also avoid excessive inflationary tensions, which would necessitate a strong 

increase of the nominal interest rate if wages were fully flexible.  
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Figure 6. Real Capital Cost, Labor Supply and Demand, and Real Wage after 

a 1% Decrease of the Capital Taxation Rate (Persistence: 0.6) 

 

 
 

 

Variation OF the Labor Taxation Rate 

 

The last fiscal policy to study is a variation of the labor taxation rate. 

According to equations (45), (A8) and (A9) in Appendix A, a variation of the 

labor taxation rate implies no variation of interest rates, wages or prices inflation 

rates. However, it has non negligible consequences on other economic variables, 

which are independent from wages flexibility on the labor market and from 

monetary policy activism.  

 

Consequences on Economic Activity 

 

If the labor taxation rate decreases by (-1%), according to equation (65), the 

expansionary effect on economic activity would be moderate: all demand factors 

would increase by around 0.5% in the first period. Indeed, the higher purchasing 

power of households (less taxes) would increase private consumption and global 
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demand (see Figure 7). This economic growth could be sustained by the large 

increase of labor demand on the labor market (see results below). More precisely, 

equations (45), (B5) to (B7) in Appendix B imply: 

 

 
 

Figure 7. Variations in Private and Public Investment and Consumption, after 

a 1% Decrease of the Labor Taxation Rate (Persistence: 0.6) 

 

 
 

Regarding the robustness of our results to a variation in the calibration of the 

parameters, economic activity would increase with the inter-temporal elasticity of 

substitution of households‘ expenditure (θ), and with the elasticity of labor supply 

(1/φ).  

A decrease of the labor taxation rate also modifies the composition of 

public expenditure. Indeed, equations (45), (46) and (47) imply:  
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So, after a (-1%) decrease of the labor taxation rate, global public 

expenditure would slightly increase, but public investment expenditure would 

decrease by (-0.16%) whereas public consumption expenditure would increase 

by 0.63% in the first period. Therefore, the decrease of the labor taxation rate 

would mainly favor the less productive public consumption expenditure.  

 

The Labor Market 

 

The decrease of the labor taxation rate implies no variation in the real wage. 

So, it would increase labor supply, as labor would become relatively more 

attractive for households. Besides, as the purchasing power of households is 

increased, global demand also increases, which necessitates a higher production 

level and a higher labor demand by firms. This higher labor demand can be 

satisfied without increasing wages; indeed, with weaker labor taxation rates, 

workers reduce their wage claims. So, according to equation (68), if the labor 

taxation rate decreases by (-1%), labor supply and demand would moderately 

increase by around (0.5%) in the first period, in the same proportions as global 

economic activity (see results above). According to equations (45), (B3) and (B4) 

in Appendix B, we obtain: 

 

 
 

So, a decrease of the labor taxation rate would increase private investment and 

consumption and public expenditure in the same proportions. The similar increase 

in labor supply and demand would then always allow to reach the first best 

equilibrium on the labor market without wage inflation. However, it would be 

much less efficient than a decrease in the consumption or capital taxation rates in 

order to sustain economic growth. Besides, such a fiscal policy would favor the 

less productive public consumption expenditure to the detriment of public 

investment expenditure. 

 

 

Conclusion 

 

We have used a simple DSGE model with prices and wages rigidities in order 

to evaluate the efficiency of various fiscal policies in order to sustain economic 

activity and growth. Our modeling shows that a fiscal policy aiming at reducing 

the tax burden and taxation rates would be all the more efficient in sustaining 

economic growth as wages are more flexible.  
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Besides, a decrease of the capital taxation rate appears as the most efficient 

fiscal policy. Indeed, it would decrease the capital cost, and it would foster private 

and public investment, but also private and public consumption. Wages rigidities 

would then reduce the inflationary tensions due to this economic growth, even if 

wages inflation would then be slightly higher than prices inflation. Furthermore, if 

wages were fully flexible, such rigidities would also be necessary in order to avoid 

an out-bidding of labor supply, real wages, and of the unemployment rate on the 

labor market. In comparison, a decrease of the consumption taxation rate is less 

efficient in sustaining economic growth. As goods are less expansive, it increases 

private consumption, and all other components of global demand; however, 

economic growth is then more limited than in the context of a decrease of the 

capital taxation rate. Nevertheless, we can mention that the decrease of the 

consumption taxation rate would avoid any disequilibrium on the labor market in a 

framework of a very high wage flexibility. Finally, a decrease of the labor taxation 

rate would increase private investment and consumption and public expenditure in 

the same proportions, and it would allow to reach the first best on the labor market 

without wage inflation. However, it would be much less efficient than a decrease 

of the consumption or capital taxation rates in order to sustain economic growth. 

Besides, regarding the composition of public expenditure, such a fiscal policy 

would favor public consumption expenditure, whereas the decrease of 

consumption or capital taxation rates would mainly promote the most productive 

public investment expenditure.  

So, this paper gives interesting indications regarding the efficiency of 

reductions in various taxation rates in order to sustain economic activity. 

Nevertheless, future researches could include the following directions. We would 

like to study the consequences of the introduction of rule of thumb consumers who 

cannot optimize their consumption level but who simply consume their disposable 

income, as well as transfers from the government to these agents. We could also 

study more specifically the monetary-fiscal policy mix effect (which authority is 

active or passive, which coordination is put in place). Finally, we would like to 

study the consequences of the introduction of an open-economy framework, where 

households consume both domestically produced and foreign goods, allowing a 

differential between producer and consumer prices.  
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Appendix A: Optimal Output-Gap, Prices and Wages Inflation Rates  

 

Equations (5) and (38) imply:    

Equations (35), (36), (A1) and ( ) imply: 
 

 

 

 

 
 

Equations (42), (43) and (A2) imply: 

 

 

 
 

So, this implies to solve the following system: 
 

 
 

With: , this implies: 
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We can notice that:     

 

Besides, using also equation (A2), we obtain the following economic 

variables: 

 

 

 

 
 

 

Appendix B: Expression of All Other Economic Variables 

 

According to equations (A8) and (A9), the variation in the real wage is as 

follows: 

 

 
 

Equations (15), (17), (37), (46), (47), the values of ( ) and 

( ), equations (A7), (A8) and (A9) imply: 
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Using equations (12), (39), (B1), ( ), (A7), (A8), (A9) and 

(B2), labor supply is: 

 

 
 

Equations (37), (38), (39), (B2), ( ), (A7), (A8) and (A9) 

imply: 

 

 

 

 
 

Detailed analytical values of all variables are available upon request from 

the author.  
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Deposit insurance has two main objectives: at the micro-level, it should protect small 

depositors against the failure of their bank and at the macro-level, it should contribute to 

the stability of the financial system and of the economy as a whole. To have the 

appropriate resources to achieve their mission, deposit insurers collect premiums from 

insured banks to build a so-called ex-ante fund. Setting an optimal pricing scheme is a 

challenge. On one hand, it should be fair, that is correctly adjusting for the risk of each 

bank and on the other hand it should be consistent with the stability objective, which 

implies avoiding pro-cyclicality. Up to now, two main pricing schemes have been used: 

fixed rate pricing and risk adjusted rate pricing. Our analysis shows that none achieves 

both goals satisfactorily. Fixed rate pricing is not pro-cyclical but it is somewhat unfair as 

it does not adjust for risk. Risk adjusted rates are fair but are pro-cyclical. This paper 

proposes a new approach based on relative risk that reconciles both objectives. Relative 

risk is defined as the difference between the risk measure of a bank and the weighted risk 

measure of the banking sector. A numerical example illustrates the working of the new 

approach and shows that it adjusts for risk and avoids pro-cyclicality while allowing the 

deposit insurer to accumulate the same revenues over the cycle. Finally, the materiality of 

the problem of pro-cyclicality and the performance in terms of effectiveness and efficiency 

of the proposed model are discussed. 

 

Keywords: Banks, Deposit Insurance, Financial Institutions, Pro-cyclicality, Regulation. 

 

 

Introduction  

 

Deposit insurance is generally put in place with two main objectives. At 

the micro-level, it should protect small depositors against the failure of their 

bank and at the macro-level, it should contribute to the stability of the banking 

system and more broadly to the stability of the economy as a whole. To fulfill 

this mission, deposit insurers need to have access to financial resources in case 

of bank failures. It is generally viewed as a good practice that part of the 

potential financial resources be in the form of ex-ante funding, which leads 

naturally to a premium being charged to the insured banks to build such a fund. 

Setting up an optimal pricing scheme raises several challenges. How to design 

a fair pricing system, where fairness may be considered from various 

viewpoints, i.e. between insured banks, between insured banks and non-insured 

financial institutions, and fairness with regards to depositors? How to design a 

pricing system which would be consistent with the objective of financial 

stability? Although this paper will not try to address all the challenges involved 

in designing an optimal pricing system, it will focus on two important issues: 
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achieving fairness among insured banks and contributing to the stability of the 

banking sector. 

Thus, the objective of this paper is to examine the concept of optimal pricing 

of deposit insurance assuming that the deposit insurer aims both at being fair 

across insured banks and at contributing to the stability of the banking sector and 

the economy. Fairness across insured banks will be understood as using a pricing 

system which adjusts adequately the premium rate to the risk of the bank. 

Contributing to the stability of the banking sector will imply that at least the 

pricing system will not behave through time in such a way as to amplify the 

business cycle, i.e. it will not be pro-cyclical.  

The paper will proceed as follows. Part one will present various pricing 

schemes, both historical and potential and discuss the properties of these in terms 

of fairness and stability. It will argue that none of the systems used to date are 

good at achieving both goals. Part two will propose a new approach to pricing 

deposit insurance that should better reconcile fairness and stability. The new 

approach will be illustrated with a clear numerical example. Part three will discuss 

a few issues relative to the approach proposed. The conclusion will summarize the 

paper and identify the likely steps to move towards the adoption of the approach. 

 

 

An Analysis of Pricing Schemes for Deposit Insurance 

 

This section will analyse various pricing schemes, namely fixed rate schemes 

and variable or risk-adjusted rates schemes, with the purpose of characterizing 

their likely performance in terms of fairness and stability. 

 

Fixed Rate Schemes 
 

Typically, when a deposit insurance system is set up it begins by using a fixed 

rate approach whereby all banks are charged the same rate. This simple approach 

has the great advantage of being very easy to implement. It could be argued that it 

has at least some appearance of fairness as all insured banks are treated alike. It 

could also be justified using the assumption that regulators maintain all banks in a 

narrow interval of riskiness such that differences in riskiness are negligible, at least 

at a first level of approximation. This approach has been generally in use until the 

nineteen eighties. At that time, critics began arguing that this approach was not fair 

as banks presented significantly different levels of risk, such that the safe banks 

were charged too much and the risky banks too little. The safe banks were in effect 

subsidizing the risky banks creating as a matter of fact a moral hazard. Banks had 

an incentive to take on more risk, increasing revenues without increasing the cost 

of deposits, as deposits were kept safe at a constant cost. The argument appeared 

convincing and many deposit insurers embarked on the journey of setting up 

pricing schemes which would adjust the premium rate to the risk of the insured 

bank. 
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Risk Adjusted Rate Schemes 
 

Obviously, the great challenge with the risk adjusted rate approach is the 

design of an adequate instrument to measure risk. This is no small task given the 

great complexity of current large banking organizations dealing worldwide in a 

great number of financial contracts on and off-balance sheet. Although current risk 

management methodology has identified the core banking risks such as credit risk, 

market risk and interest rate risk and developed measures of these risks, there 

remain many other risks that are still difficult to address such as liquidity and 

funding risk and business risk. Thus given the current state of the art, one needs to 

remain prudent relative to the performance of any risk measurement methodology 

trying to assess the overall riskiness of a bank. 

For the purpose of our discussion, we will contrast two cases. In the first case, 

we will assume that the deposit insurer would have a «perfect» risk measurement 

instrument. More specifically, the risk measure would be unbiased and precise, i.e. 

it would have the power to distinguish small differences in risk. To illustrate, we 

assume that the deposit insurer would measure risk with a score of one to one 

hundred and that each point validly differentiates risk. In the second case, we will 

assume that the deposit insurer has an unbiased measure of risk but that it can 

distinguish between only a few risk categories. So, we will call this approach 

categorical. We will analyse the likely properties of these two approaches, 

assuming that the deposit insurer measures risk on a yearly basis and also adjusts 

the rate of the insured bank yearly based on the current risk measurement. How 

would these two systems likely behave in terms of fairness and stability? 

 

The Case of Precise Risk Measurement 

 

It can reasonably be argued that the precise risk measurement system would 

perform highly in term of fairness as any small difference in risk could be reflected 

in the premium. The problem with this approach is that it would likely perform 

poorly in terms of stability. Indeed, as the cycle moves to a difficult period the 

borrowers of the banks would experience problems and become more vulnerable 

leading their lender to be itself more vulnerable and riskier. The precise risk 

measurement scheme would catch the increase in risk and the deposit insurer 

would logically increase the premium rate. Clearly, charging a higher premium 

when the bank is vulnerable will only increase its vulnerability. Alternatively, the 

bank may try to maintain its solvency by restricting credit to its riskier borrowers. 

In both cases, the risk adjusted premium rate will contribute to exacerbate the 

business cycle and will not achieve its goal of contributing to stability; in short, it 

would be pro-cyclical. We conclude that the precise risk measurement scheme 

would be quite good relative to fairness but would be bad with respect to stability. 

In retrospect, we can make exactly the opposite conclusion with regard to the 

fixed rate scheme. It seems to perform badly in terms of fairness as it does not 

adjust for risk. On the other hand, as the rate would remain constant throughout the 

business cycle, at least it would not contribute to amplify it and in this sense would 
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be better in terms of stability. Clearly, the two objectives of fairness and stability 

seem to conflict and pose a challenge to any system trying to pursue both. 

 

The Case of Categorical Risk Measurement 

 

In this light, we can try to characterize the categorical approach to risk 

measurement and pricing, by which insured banks are classified into a small 

number of risk classes. We will argue that this approach represents some kind of 

trade-off between the two objectives. With regard to fairness, we will claim that 

this approach is fair to banks between categories as banks in a riskier category 

would be charged a higher premium, but it could be said to be unfair to banks 

within a risk category as all banks within the category would most likely not have 

exactly the same level of risk and the system would charge them as if they had, 

which is somewhat unfair. Thus, we conclude that fairness would be achieved only 

partially. With respect to stability, we can assume that a deterioration of economic 

conditions will increase the riskiness of banks. For some banks, the deterioration 

will be such that they will remain in the same risk category while others will 

migrate to a riskier category, such that some banks will be able to maintain the 

same rate while others will experience a higher rate. Stability would be achieved 

for banks within a risk category but would not be achieved for banks moving from 

a category to another. Thus, we conclude that a categorical risk measurement 

system achieves each goal of fairness and stability only partially. 

In our opinion, none of the three pricing schemes analysed up to now are 

satisfactory in terms of their potential to achieve simultaneously fairness and 

stability. As risk adjusted pricing is now widely used, several authors have 

acknowledged the issue of pro-cyclicality and some have tried to address it. The 

next section will present a review of this literature. 

 

Review of the Literature on Pro-Cyclicality 
 

The analysis of pro-cyclicality induced by regulation has been focused on 

capital regulation. Borio et al. (2001), Goodhart (2010), Gordy and Howells 

(2006) and Repullo et al. (2010) have all studied the pro-cyclical effects of the 

Basel II accord and proposed some remedies. The pro-cyclical effect of risk-

adjusted deposit insurance premia has received much less attention. However, the 

similarity between the two regulatory interventions is obvious. In both cases, risk 

is measured on a yearly basis and a proportional cost is imposed on the regulated 

bank, be it in the form of a capital cost or an insurance premium. We review below 

the very few proposals made to address the pro-cyclicality of risk adjusted deposit 

insurance premia.  

The FDIC paper by Pennacchi (2004) provides a broad analysis of pro-

cyclicality as caused by risk-based capital standards and deposit insurance. His 

analysis is interesting because it takes into account the interaction between the two 

types of regulation. The main recommendation of the paper with regard to deposit 

insurance is to lengthen the contracts over which the premium rate of a bank 

would be constant. In so doing, changes in rates would be smoothed over time. It 
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is obviously an interesting proposal but would reduce the reactivity of the deposit 

insurer to changes in the risk position of an insured bank. 

The IMF paper by Andritzky et al. (2009) also examines the issue of pro-

cyclicality very broadly and makes several recommendations both to the private 

and the public sector. A mere two pages are devoted to deposit insurance. The two 

policy recommendations for deposit insurance are to «establish an ex-ante deposit 

insurance fund that has mandatory membership» and «deposit insurance funds 

should have a target range (instead of point target) for the optimal level of their 

reserves» (p. 18). Although these two recommendations would help reduce pro-

cyclicality, they do not guarantee however that the pro-cyclicality of deposit 

insurance rates would be completely avoided. 

The FDIC paper by Jarrow et al. (2008) is the most focused and the most 

elaborate of the three papers. We believe interesting to cite the complete abstract: 

 

«The paper proposes a counter cyclical and risk based aggregate deposit 

insurance premium design where the system attains a given survival 

probability over a fixed horizon. The fixed horizon is determined by 

economic and political considerations. Such a premium system necessarily 

exceeds actuarial fair value and results in the insurance fund growing over 

time. To mitigate this growth, the proposed system includes a swap contract 

that reduces the premia when the fund size exceeds a threshold. The system is 

made countercyclical by including another swap contract that exchanges 

premia in good times for relief in bad times. The costs for obtaining such a 

countercyclical deposit insurance premium system are documented. » (p.1) 

 

Clearly, this proposal is theoretically interesting; however its high level of 

complexity represents a significant hurdle with regard to its implementation.  

Although each of these proposals provides some potential for reducing the pro-

cyclicality problem, none claims to eliminate it entirely and thus the challenge to 

engineer a better solution remains. The next section will present a novel approach 

based on the concept of relative risk.  

 

 

A Relative Risk Scoring Scheme 
 

This section will first present the concept of relative scoring in general terms 

and will then provide a numerical example to show its workings and illustrate its 

behaviour. 

 

The Concept of Relative Risk Scoring 

 

The scheme we are proposing is based on the view that to achieve fairness 

and stability, insured banks should be charged for the risk that is under their 

control. According to this view, the total or absolute risk of a bank depends both 

on macroeconomic conditions on which it has no control and on specific decisions 

taken by the bank which eventually position it as more or less risky as its 
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competitors; this we will call relative risk. Following this line of reasoning, banks 

should be charged their deposit insurance premium based on their relative risk and 

not on their total risk, which depends on economic conditions not under their 

control. 

To operationalize a model, we will assume that the deposit insurer has a 

precise measurement method. Specifically, let us make the hypothesis that the 

deposit insurer scores the insured banks using a score between 0 and 100, with 100 

corresponding to the least risky situation possible. Under an absolute risk scoring 

scheme, we will assume that the premium would be a decreasing linear function of 

the score.  

Under the relative risk scoring scheme we suggest, the deposit insurer would 

each year compute the weighted risk score for the entire banking sector. Thus, the 

score of each bank would be weighted by its share of insured deposits, i.e. its 

insured deposits divided by the total of all insured deposits in the banking sector. 

These weighted scores would be totalled to get the average score of the sector. The 

relative score of a bank would be the difference between its score and the average 

score of the sector. It is expected that economic conditions will impact the average 

score of the sector, but because the average score is subtracted from the absolute 

score of a bank to get its relative score the effect of macroeconomic conditions 

would thus be taken out of the risk measurement of the bank. The relative score 

would measure how much a bank is more or less risky than the average of the 

sector at one point in time. Finally, the premium rate of a bank would be based on 

its relative score. 

What would be the likely properties of such an approach? We believe it 

would be fair because banks with a higher relative risk would be charged a higher 

premium rate. Cross-sectional fairness would be achieved. As for stability, as long 

as a bank would maintain its relative risk along the business cycle its premium rate 

would remain constant even though the average score of the sector could suffer 

fluctuations. Thus, stability would be enhanced. To further the understanding of 

the working and properties of such an approach, the next section presents and 

discusses a numerical example. 

 

A Numerical Example of Relative Risk Scoring 
 

In this section, we will construct a numerical example to show the behaviour 

of conventional risk scoring, which we will call absolute risk scoring, and the 

approach we call relative risk scoring. The purpose will be to examine the ability 

of the two approaches to achieve fairness and stability. The complete example is 

shown in Table 1. 

We consider a banking sector made of three banks: bank 1 has 200.000 

millions $ of insured deposits, bank 2 has 100.000 millions $ and Bank 3 has 

400.000. Thus there is a total of 700.000 million $ of insured deposits in the 

system and the share of each bank is respectively, 28.6%, 14.3% and 57.1%.  

We assume that each bank has its own risk profile. We model the risk profile 

by assuming that each bank is characterized by a base score (BS) and an economic 

cycle sensitivity (CS). The economic cycle is measured by a cycle index (CI), 
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where a value of one is neutral, a value below one indicate worse than normal 

conditions and above one better than normal conditions. 

 

The Absolute Risk Scoring Approach 

 

In the context described above, the absolute risk score (ARS) for a bank is 

then computed according to: 

 

ARS = BS + CS * (CI-1) 

 

The absolute risk score is the base score plus the cycle sensitivity times the 

value of the cycle index minus one. Note that the ARS is equal to the base score 

when the cycle index equals 1. The three banks have different base scores, 

respectively 85, 75 and 90. They also have different economic cycle sensitivities, 

respectively 10, 20 and 15. We will examine three types of economic conditions: 

normal, bad and good, which are characterized respectively by the values: 1, 0.75 

and 1.4. The numerical example shows that under the good scenario, the three 

banks get scores of 89, 83 and 96 respectively. 

Now, we assume that the deposit insurer applies a linear function to 

translate a score into a rate. The premium rate function computes the rate (R) 

as: 

 

R = RCA + RSA * ARS 

 

Where RCA is the rate constant, i.e. the rate for a bank with a score of 0 and 

RSA is the rate slope, the slope is negative as a higher score should get a lower 

rate. In our example, RCA is set at 0.0021 i.e. 21 basis points at a score of 0 

and the rate slope is -0.00001814, such that a bank with a score of 100 would 

get a rate of 2.86 basis points.  

Applying this formula, the premium rate for Bank 3 would be 4.674 bp 

under the normal scenario, 5.3543 bp under the bad scenario and 3.5856 bp 

under the good scenario. Note that for all three banks, the premium rate 

increases in the bad scenario and decreases in the good scenario. 

It is then possible to compute aggregate indicators under the three scenarios. 

The weighted score evolves from 86.34 to 82.86 to 92.14. Accordingly, total 

premium collected move from 372.53 million $ to 417.88 M$ to 299.97 M$. 

Finally, we can compute the average premium rate for the banking sector as total 

premiums divided by total insured deposits. This average premium rate evolves 

from 5.322 bp to 5.97 bp to 4.285 bp. Overall, the average premium rate increases 

when economic conditions are bad and decreases when they are good.  

Under this conventional risk adjustment approach, we could say that 

premium rates are fair as they exactly adjust to the risk score; however this 

approach is clearly pro-cyclical because higher rates are charged in bad times. 
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Table 1. Absolute Versus Relative Risk Scoring: a Numerical Example 
Banking sector   Bank 1 Bank 2 Bank 3 Total Average 

Insured deposits ID  200000 100000 400000 700000  

Insured deposits -weight W =ID/∑ID 28.6% 14.3% 57.1% 100.0%  

Base score BS  85 75 90   

Cycle sensitivity CS  10 20 15   

Economic cycle        

Economic conditions EC  Normal Bad Good   

Cycle index CI  1 0.75 1.4   

Absolute Risk Scoring        

Risk pricing        

Rate constant RCA 0.0021000      

Rate slope RSA -0.00001814      

Bank 1        

Absolute Risk Score ARS =BS+CS*(CI-1) 85 82.5 89  85.5 

Rate R =RCA+RSA*ARS 0.00056 0.00060 0.00049  0.00055 

Premium P =ID*R 112 121 97 329  

Bank 2        

Absolute Risk Score ARS =BS+CS*(CI-1) 75 70 83  76.0 

Rate R =RCA+RSA*ARS 0.0007395 0.0008302 0.00059438  0.00072 

Premium P =ID*R 73.95 83.02 59.438 216  

Bank 3        

Absolute Risk Score ARS =BS+CS*(CI-1) 90 86 96  90.8 

Rate R =RCA+RSA*ARS 0.0004674 0.000535425 0.00035856  0.00045 

Premium P =ID*R 186.96 214.17 143.424 545  

Banking sector        

Mean Absolute Risk Score MARS =∑Wi*ARSi 86.43 82.86 92.14  87.1 

Total premium TP =P1+P2+P3 372.53 417.88 299.97 1090 363.5 

Weighted average rate WARA =TP/IDT 0.0005322 0.0005970 0.0004285  0.0005192 

Relative Risk Scoring        

Risk pricing        

Rate constant RCR 0.00051923      

Rate slope RSR -0.00001814      

Bank 1        
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Relative Risk Score    RRS =ARS-WAS -1.43 -0.36 -3.14  -1.6 

Rate R =RCR+RSR*RRS 0.0005451 0.0005257 0.0005762  0.00055 

Premium P =ID*R 109.0 105.1 115.2 329  

Bank 2        

Relative Risk Score    RRS =ARS-WAS -11.43 -12.86 -9.14  -11.1 

Rate R =RCR+RSR*RRS 0.0007265 0.0007525 0.0006851  0.00072 

Premium P =ID*R 72.7 75.2 68.5 216  

Bank 3        

Relative Risk Score    RRS =ARS-WAS 3.57 3.39 3.86  3.6 

Rate R =RCR+RSR*RRS 0.0004544 0.0004577 0.0004493  0.00045 

Premium P =ID*R 181.8 183.1 179.7 545  

Banking sector        

Mean Relative Risk Score MRRS =∑Wi*RSCi 0.00 0.00 0.00  0.0 

Total premium TP =P1+P2+P3 363.46 363.46 363.46 1090 363.5 

Weighted average rate WARR =TP/IDT 0.0005192 0.0005192 0.0005192  0.0005192 

Rate differential RD =WARR-WARA -0.0000130 -0.0000777 0.0000907 0.000000 0.0000000 

Source: Author 
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The Relative Risk Scoring Approach 

 

Now, let us examine how the relative risk scoring approach would work 

and behave. The relative risk score (RRS) would be computed as the absolute 

risk score (ARS) minus the Mean Absolute Risk Score (MARS), the mean 

being computed as a weighted average. The formula is: 

 

RRS = ARS – MARS 

 

For example, the relative risk score of Bank 1 in the normal scenario 

would be 85 minus the mean of 86.43 for the sector which gives -1.43, i.e. 

Bank 1 is a bit more risky than the sector. 

The pricing parameters have to be rescaled. The rate constant has to be set 

as the rate for a relative score of 0, but the rate slope may remain the same. In 

our case, the rate constant becomes 5.1923 bp, which would be the rate for a 

relative score of 0, i.e. a risk level equal to that of the sector.  

The premium rates are computed in Table 1 for the three banks under the 

three scenarios. First, we can easily observe that although each would 

experience some rate fluctuations over the cycle these fluctuations would be 

much smaller than under the absolute scoring approach. Secondly, we see that 

the average rate for the sector would remain absolutely constant at 5.192 bp 

under the three scenarios.  

To help understand the behaviour of the relative risk scoring approach, it is 

interesting to look at several graphs. Figure 1 presents graphs of the absolute 

and relative scores of the three banks versus the ordered values of the cycle 

index. It is clear in the graph of absolute scores that all three banks and the 

sector have scores that increase with better economic conditions. In the graph 

of relative scores, though banks 1 and 2 still have positive slopes, bank 3, the 

biggest bank has a negative slope such that the average slope for the sector is 

totally flat.  

Figure 2 shows graphs of the premium rates versus the cycle index under 

absolute and relative scoring. As expected, premium rates decrease for the 

three banks and the sector as economic conditions improve under absolute 

scoring. Banks are affected differently under relative scoring. Banks 2 and 3 

experience slightly decreasing rates whereas Bank 1 sees its rate increase with 

the cycle index. Overall, the average premium rate remains perfectly constant 

over the different values of the cycle index. 

Figure 3 displays graphs of the premium rates versus absolute and relative 

scores. Note because the origin is moved from the lowest score to the average 

score, the constant or intersect with the y axis is changed. However, the slope 

remains the same in the two graphs. 
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Figure 1. Absolute and Relative Scores versus the Cycle Index 

 
 

 
Source: Author 
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Figure 2. Premium Rates versus Cycle Index under Absolute and Relative Scoring 

 
 

 
Source: Author 
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Figure 3. Premium Rates versus Absolute and Relative Scores  

 
 

 
Source: Author 
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What then, are the properties of this relative risk approach? We claim that it 

achieves an interesting form of fairness, because its rate will reflect the risk 

position relative to the average of the sector. Thus, the general principle that riskier 

banks should pay a higher rate is respected. The system also performs well in 

terms of stability because the average premium rate remains constant throughout 

the economic cycle. In particular, the approach avoids increasing the average rate 

in bad times. So, at the very least it is not pro-cyclical. Also, we find that with 

proper adjustments to the pricing formula, the total amount of premium generated 

over the cycle by the relative risk approach can be the same as the amount which 

would be generated by the absolute risk approach, while maintaining the average 

rate constant through the cycle. We conclude that using the two criteria of fairness 

and stability, the relative risk approach seem to perform better than the approaches 

that have historically been used. We summarize our analysis of the various 

approaches in the following, admittedly simple, Table 2. 

 

Table 2. Performance of Various Risk Adjustment Approaches 
Approaches to risk adjustment Fairness Stability 

Fixed rate – no risk adjustment No Yes 

Precise risk adjustment Yes No 

Categorical risk adjustment Partial Partial 

Relative risk adjustment Yes Yes 

Source: Author 

 

 

Discussion  
 

This section proposes a discussion of two issues: the materiality of the 

problem that relative scoring tries to address and eventually the performance of 

relative scoring as a potential solution. 

 

The Materiality of the Problem of Pro-cyclicality 
 

The similarity between risk-adjusted deposit insurance pricing and the risk-

adjusted capital requirement as implemented in the recent Basel accords has 

already been pointed out. In the latter case, the effect was deemed material enough 

such that the Basel Committee on Bank Supervision agreed that action needed to 

be taken to somewhat offset this negative effect. Eventually, the Basel III accord 

introduced the concept of a counter cyclical buffer. Reasoning with this analogy, it 

would seem appropriate that deposit insurers also try to mitigate the potential 

negative effect of their risk adjusted premium rates. Nonetheless, the issue of 

materiality remains an empirical issue which should be researched empirically. It 

could well be the case that different jurisdictions experience pro-cyclicality with 

different intensities. Thus, we believe that data should be gathered on scores, 

premium rates and one or several indicators of economic conditions. Then, the 

following question should be asked. To what extent are the risk scores correlated 

with economic conditions? To what extent are the premium rates correlated with 

economic conditions? These questions could be studied both at the aggregate level 
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and at the bank level. Only a rigorous analysis of this type of data can provide a 

solid answer to the question of the materiality of pro-cyclicality in a given 

jurisdiction. 

 

The Performance of Relative Risk Scoring as a Potential Solution 
 

Should the problem of pro-cyclicality prove material, one would need to 

examine the performance of relative risk scoring as a potential solution. First, we 

believe that the previous section provides strong arguments to think that relative 

risk scoring would be quite effective at stabilizing premium rates. Second, it 

should also be quite efficient because the cost of implementing it should be rather 

low as the approach is quite simple. On the other hand, it may be difficult to 

evaluate the economic value of the benefits generated by the improvement in 

stability. Again, an empirical approach could help shed light on the issue. We 

think that a jurisdiction could easily develop a simulator to examine what would 

have been the behaviour of a relative risk scoring approach on its historical data. It 

could then evaluate the improvement achieved with regard to stability and try to 

put a value on these gains. 

 

 

Conclusion 

 

The purpose of this paper was to examine the notion of optimal deposit 

insurance pricing assuming that the two goals of fairness and stability were aimed 

at. Fairness was interpreted as charging higher rates to riskier borrowers. Stability, 

in turn, was characterized minimally as avoiding pro-cyclicality. In this context, it 

was argued that none of the known schemes to establish premium rates are totally 

satisfactory. Fixed rate schemes provide stability but are deemed unfair, as they do 

not adjust for risk. Precise risk adjusted schemes would be fair but are naturally 

pro-cyclical. Categorical risk adjustment represents some kind of trade off 

achieving both goals partially. 

The relative risk scoring approach was proposed to try to better achieve both 

goals. The rationale behind it is twofold. First, banks should be charged only for 

the risk which they can control, so they should not be penalized for 

macroeconomic risks beyond their control. Second, by defining the relative risk of 

a bank as the difference between its absolute score and the mean score of the 

banking sector, the effect of macroeconomic conditions is removed. A numerical 

example was provided to illustrate the workings and the behaviour of this relative 

scoring approach. It showed, we believe, that a premium rate proportionate to risk 

can be achieved, while at the same time avoiding pro-cyclicality. 

Finally, the issues of the materiality of the problem of pro-cyclicality and the 

performance of relative risk scoring as a potential solution were discussed. In both 

cases, empirical analyses using econometrics and simulation would provide 

valuable information that should help deposit insurers and their insured banks 

converge to an agreement. 
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Monetary Policies: The Case of Denmark, Norway 

and Sweden 
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Using event-study techniques we investigate the impact of ECB’s announcements of non-

standard policy measures on a broad range of financial assets from Denmark, Norway 

and Sweden. We find evidence that unconventional monetary policy announcements by the 

ECB resulted in pronounced spillovers to Denmark, Norway and Sweden. In particular, 

our results suggest that medium- and long-term government bond yields, corporate bond 

yields and CDS spreads were affected by ECB’s announcements of non-standard policy 

measures. Our empirical results indicate that the portfolio rebalancing channel played an 

important role in the transmission of ECB’s non-standard policy measures on medium- 

and long-term government bonds and corporate bond yields. However, it also seems that 

declining government bond yields transmitted to decreasing corporate bond yields. 

Moreover, our results suggest that benchmark stock market indices and exchange rates 

vis-à-vis the euro were mainly unaffected by ECB’s announcements of unconventional 

monetary policies. Furthermore, we find pronounced spillover effects from Forward 

Guidance statements, Securities Markets Programme announcements, and Corporate 

Sector Purchase Programme announcements on financial assets from Denmark, Norway 

and Sweden. Though, our results highly depend on the monetary policy surprise measure 

used in our regressions and the degree of policy anticipation. 

 

Keywords: ECB, Event-Study, Monetary Policy Spillovers, Nordic countries 

 

 

Introduction  

 

In recent years the European Central Bank (ECB) has announced and 

implemented unconventional monetary policies (UMPs) in response to both the 

financial crisis and the euro area sovereign debt crisis. The ECB has announced 

and adopted a broad range of non-standard monetary policy measures, including 

the purchase of euro area government bonds and corporate bonds. Moreover, the 

ECB has implemented a series of key policy rate changes. Due to these changes, 

key policy rates have even reached negative territory. Empirical evidence suggests 

that the ECB‘s unconventional monetary policies, adopted since 2008, have 

influenced macroeconomic variables and financial assets in euro area countries 

(Abbassi and Linzert 2012, Peersman 2012, Ghysels et al. 2013, Andrade et al. 

2016, Gambetti and Musso 2017). Moreover, several studies document spillover 

effects of euro area non-standard monetary policy measures on advanced 

economies and emerging markets (Fratzscher et al. 2014, Falagiarda et al. 2015, 

Georgiadis and Gräb 2015, Potjagailo 2016). This strand of literature shows that 
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the ECB‘s unconventional monetary policies have had price effects and output 

effects on non-euro area countries. However, evidence regarding the spillover 

effects resulting from the ECB‘s unconventional monetary policies to small 

advanced open economies outside the euro area remains scarce (Bernhard and 

Ebner 2016, Bluwstein and Canova 2016). To fill this gap, we empirically 

investigate the impact of the ECB‘s announcements of non-standard policy 

measures on a broad range of financial assets from Denmark, Norway and Sweden. 

In general, Denmark, Norway and Sweden are small, advanced and highly 

open economies for which the euro area countries are important trading partners 

and providers of capital. Moreover, these countries share a common model, 

namely the Nordic model (IMF 2013b). The Nordic model is marked by growth-

enhancing trade, financial openness, stable public finances, cooperative labour 

markets and an equitable income distribution. The Nordic model resulted in 

macroeconomic stability and a history of fiscal prudence in Denmark, Norway and 

Sweden. These features established the aforementioned countries as safe havens in 

the eyes of financial markets during the financial and the euro area sovereign debt 

crises. Moreover, the banking sector is relative large and highly-concentrated in 

the Nordic countries. However, important differences between the three countries 

exist (IMF 2013b). For instance, Norway and Sweden follow inflation targeting 

with freely floating exchange rates. Whereas Denmark follows a fixed-exchange 

rate policy vis-à-vis the euro area and participates in the European Exchange Rate 

Mechanism, ERM2. Thus, the common approach on the one hand and differences 

between our selected countries on the other hand makes it interesting to study the 

effects of the ECB‘s unconventional monetary policies on financial variables from 

Denmark, Norway and Sweden. 

We find evidence that UMP announcements by the ECB resulted in 

pronounced spillovers to Denmark, Norway and Sweden. In particular, our results 

suggest that medium- and long-term government bond yields, corporate bond 

yields and Credit Default Swaps (CDS) spreads were affected by the ECB‘s 

announcements of non-standard policy measures. Although our estimation strategy 

does not allow to identify the underlying transmission channels, through which the 

ECB‘s UMP measures may affect financial assets from our countries of interest, 

our results do indicate that the portfolio rebalancing channel played an important 

role in the transmission of the ECB‘s non-standard policy measures on medium- 

and long-term government bonds and corporate bond yields. However, it also 

seems that declining government bond yields transmitted to decreasing corporate 

bond yields. Moreover, our results suggest that benchmark stock market indices 

and exchange rates vis-à-vis the euro were largely unaffected by the ECB‘s 

announcements of unconventional monetary policies.  

Furthermore, we find pronounced spillover effects from Forward Guidance 

(FWG) statements, Securities Markets Programme (SMP) announcements and 

Corporate Sector Purchase Programme (CSPP) announcements on financial assets 

from Denmark, Norway and Sweden. While spillover effects from the Outright 

Monetary Transactions (OMT) and Public Sector Purchase Programme (PSPP) 

announcements on financial variables from our countries of interest were limited. 

Our results suggest that SMP operated perhaps via the portfolio rebalancing 
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channel, the confidence and the exchange rate channel. The OMT mainly operated 

via the confidence channel. Furthermore, we argue that FWG statements spilled 

over to all countries mainly via the signalling channel. Regarding PSPP 

announcements, we argue that PSPP mainly operated via the portfolio rebalancing 

channel. Whereas our results indicate that CSPP announcements possibly spilled 

over via both the confidence and exchange rate channel. 

The remainder of the paper is organized as follows. First, we take a brief look 

at the literature on monetary spillovers. Section 3 gives an overview of the 

unconventional monetary policies adopted by the ECB since 2008. In Section 4 we 

discuss several transmission channels through which unconventional monetary 

policy in advanced economies spills over internationally. In Section 5 we 

formulate specific expectations regarding the impact of the ECB‘s unconventional 

monetary policies on financial assets from Denmark, Norway and Sweden. 

Section 6 presents our empirical methodology and estimation results, while 

Section 7 concludes. 

 

 

Literature Review 

 

So far, many studies have focused on the impact of unconventional monetary 

policy measures on domestic variables (see Angelini et al. 2011, Gagnon et al. 

2011, Krishnamurthy and Vissing-Jorgensen 2011, Abbassi and Linzert 2012, 

Baumeister and Benati 2013, Krishnamurthy et al. 2014, Andrade et al. 2016). For 

the euro area, the literature suggests that the ECB‘s unconventional monetary 

policies positively affected regional output (Lewis and Roth 2015). However, it 

seems that conventional monetary policy measures had a stronger influence on 

regional output than non-standard monetary policy measures (Peersman 2012). 

Moreover, Lewis and Roth (2015) show that the ECB‘s non-standard policy 

measures only slightly influenced inflation in the euro area. Moreover, the ECB‘s 

UMP measures led to declining market spreads (Abbassi and Linzert 2012) and a 

reduction in the term premia (Ghysels et al. 2013). Furthermore, there is evidence 

that the ECB‘s UMP measures reduced the yields of euro area long-term sovereign 

bonds (Ghysels et al. 2013, Andrade et al. 2016). Andrade et al. (2016) also show 

that the ECB‘s non-standard policy measures led to increasing share prices of banks 

holding a high share of government bonds in their portfolio. 

In recent years, the analysis of spillover effects of such policies has received 

more attention. Many studies focus on the analysis of spillover effects of the 

Federal Reserve‘s (FED) non-standard monetary policies on advanced and 

emerging economies. Empirical evidence shows that the FED‘s UMP measures 

led to a depreciation of the US dollar, lower global short-term interest rates, falling 

global long-term government bond yields and declining corporate bond yields 

(Chen et al. 2012, Glick and Leduc 2012, Diez and Presno 2014, Fratzscher et al. 

2013, IMF 2013a, Berge and Cao 2014, Glick and Leduc 2015, Neely 2015). 

Moreover, this literature shows that the effects of the FED‘s non-standard policy 

measures on global equity prices and capital flows were more ambiguous.  



Vol. 5, No. 1        Korus: Spillover Effects from the ECB‘s Unconventional Monetary… 

                           

56 

Chen et al. (2012) analyse the international spillover effects of unconventional 

policy actions taken by central banks with a focus on the US asset purchase 

program. They find that the US asset purchase programs increased asset prices 

globally. The IMF (2013a) finds that early FED‘s announcements of UMP 

measures had stronger effects on global asset prices than later announcements. 

Fratzscher et al. (2013) elaborate on the international spillover effects of US 

quantitative easing (QE). They show that the FED‘s QE policies influenced 

portfolio flows and asset prices both in the US and globally. Moreover, they 

conclude that QE 1 led to a substantial rebalancing in global portfolios whereby 

investors turned to US markets. Hence, QE 1 led to an appreciation of the US 

dollar, lower US bond yields and higher equity prices on the US stock markets. In 

contrast to QE 1, QE 2 led to portfolio rebalancing in the opposite direction. 

Fratzscher et al. (2013) also show that the spillover effects of FED operations, 

such as government bond purchases, were larger than the effects of the FED‘s 

announcements of UMP measures. Furthermore, their findings suggest that a fixed 

exchange rate regime did not insulate from the FED‘s non-standard monetary 

policies.  

While a large number of studies which elaborate on the impact of FED‘s non-

standard policy measures on economic and financial variables in other countries 

exist, only a few studies focus on spillovers from the ECB‘s unconventional 

monetary policies to non-euro area countries. Fratzscher et al. (2014) and 

Georgiadis and Gräb (2015) investigate spillover effects from the ECB‘s non-

standard policy measures on global financial markets. Both studies find that ECB 

UMP measures boosted equity prices globally, caused the euro to depreciate vis-à-

vis advanced and emerging market economy currencies and hardly influenced 

global bond yields. Georgiadis and Gräb (2015) show that scope and size of 

spillover effects across economies depended on differences in economies‘ 

financial openness, the exchange rate regime, the degree of financial and trade 

integration with the euro area and a countries attractiveness for carry trades. 

Additionally, Fratzscher et al. (2014) report that ECB non-standard policy 

measures reduced risk aversion and lowered credit risk globally. Moreover, they 

conclude that the ECB‘s non-standard policy measures exerted limited 

international effects because ECB policies resulted in modest effects on 

international portfolio flows. Chen et al. (2012) argue that the international 

spillover effects of the FED‘s unconventional monetary policy measures were 

stronger than those of ECB policies. 

Falagiarda et al. (2015) study the effects of the ECB‘s non-standard policy 

measures on financial variables from non-euro area EU countries in Central and 

Eastern Europe (CEE). Using an event-study analysis they find that ECB UMP 

measures spilled over to CEE countries. In particular, sovereign bond yields were 

affected by ECB announcements of UMP measures. They find no impact on 

exchange rates vis-à-vis the euro, equity prices and CDS spreads. Furthermore, 

their results suggest that spillovers from SMP announcements were the most 

pronounced. The spillover effects of both OMT and PSPP on financial assets from 

CEE countries was limited. Potjagailo (2016) elaborates on the spillover effects 
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from euro area monetary policy shocks to thirteen EU countries outside the euro 

area and finds that these shocks decreased interest rates and reduced uncertainty. 

So far, evidence regarding the spillover effects from non-standard monetary 

policies of the ECB on small, open advanced economies remains scarce (Bernhard 

and Ebner 2016, Bluwstein and Canova 2016). By using a Bayesian mixed-

frequency structural vector autoregressive technique, Bluwstein and Canova 

(2016) document international spillovers but they find that there was considerable 

cross-country heterogeneity. They document that a flexible exchange rate will not 

insulate non-euro area countries from importing non-standard ECB policy 

measures. Bernhard and Ebner (2016) investigate cross-border spillover effects of 

unconventional monetary policies on Swiss asset prices. By using an event-study 

setting and the change in 10-year government bond futures as a proxy for market 

anticipation, they find that non-standard monetary policies conducted by the FED, 

the ECB, the BoE and the BoJ exerted spillover effects on Swiss asset prices 

whereby ECB announcements had the strongest impact on financial variables from 

Switzerland. Furthermore, they show evidence that the effects of foreign UMP 

surprises on Swiss asset prices were less pronounced after the introduction of the 

Swiss franc/euro exchange rate floor of 1.20 francs per euro. 

We contribute to the existing literature by assessing the effects of the ECB‘s 

non-standard policy measure announcements on small, open advanced economies. 

Our paper focuses on the impact of ECB announcements of UMP measures on a 

broad set of financial variables from three Nordic countries, namely Denmark, 

Norway and Sweden. Moreover, to the best of our knowledge, we are the first to 

analyse the impact of the ECB‘s announcements of unconventional monetary 

policies on a broad range of financial assets from Denmark, Norway and Sweden. 

 

 

The ECB’s Unconventional Monetary Policy Measures 

 

During the global financial crisis and sovereign debt crisis, the ECB 

decreased its key interest rates significantly. The main refinancing rate was set at 

zero and the deposit facility rate has even been negative for some time. At the 

same time, the ECB has used, besides conventional monetary policy tools, 

unconventional monetary policy tools. Early on in the financial crisis, the ECB 

adopted several non-standard monetary policy measures in order to rekindle the 

functioning of the interbank money market. In order to ensure a smooth 

functioning of the interbank money market, the ECB introduced an unlimited 

provision of liquidity through a fixed-rate full allotment tender procedure 

(FRTPFA). This policy tool allows banks to lend an unlimited amount of euros at 

the main refinancing rate, subject to appropriate collateral. This measure ensured 

that the high demand for liquidity could be satisfied. Further, the list of eligible 

collateral (COLL) was extended. The extension of the list of eligible collateral 

accepted in Eurosystem refinancing operations allowed banks to refinance a larger 

part of their balance sheet with the Eurosystem. The aforementioned 

unconventional monetary policy measures ensured that euro area banks, with 

access to the auctions of the ECB, have received an almost unlimited refinancing. 
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The ECB also introduced longer-term refinancing operations (LTRO) with 

maturities from three months up to three years. Thus, the ECB provided long-term 

liquidity to euro area banks. Objectives of the longer-term refinancing operations 

were to improve liquidity conditions to banks and to reduce tensions within the 

interbank money market. Furthermore, the ECB established foreign currency lines 

(FOR) with several central banks. The ECB temporarily provided liquidity in 

foreign currencies, at various maturities, and against euro-denominated collateral. 

For this, the ECB used currency arrangements, notably with the FED. Thereby it 

was possible to avoid a massive shortfall in the US dollar. Hence, the aim of this 

non-standard monetary policy measure was to improve banks foreign currency 

funding.  

In May 2009, the ECB introduced the Enhanced Credit Support (ECS). The 

ECS included the fixed-rate full allotment, the expansion of the list of eligible 

collateral, longer-term liquidity provision, liquidity provision in foreign currency, 

and purchases of covered bonds. The aim of the Covered Bond Purchasing 

Programme (CBPP1) was to stabilize the covered bond market, which is a primary 

source of funding for banks in large parts of the euro area, and to eliminate banks 

refinancing problems. Within the first Covered Bond Purchasing Programme, the 

ECB purchased covered bonds in the amount of 60 billion euro. In November 

2011, the Eurosystem launched a second Covered Bond Purchasing Programme 

(CBPP2). CBPP2 encompassed an aggregated volume of 40 billion euro. The 

program ended, as planned, in October 2012, when it reached a nominal value of 

16.4 billion Euros. In October 2014, the third CBPP (CBPP3) was introduced with 

duration of two years. The objective of the third CBPP was to improve monetary 

transmission and to bring inflation rates closer to the inflation target of the ECB. 

In May 2010, the Securities Market Programme (SMP) was announced by the 

ECB. SMP involved purchases of euro area government bonds on the secondary 

markets. Liquidity injected through the SMP was sterilized through specific 

operations. Objectives of the SMP were to address the malfunctioning of securities 

markets and to restore the monetary policy transmission mechanism. At the peak, 

the volume of sovereign bonds held by the ECB amounted to 210 billion. The 

ECB announced an Outright Monetary Transactions (OMT) program in August 

2012. OMT included transactions in secondary sovereign bond markets with no 

quantitative limits conditional on certain domestic conditions. With the 

introduction of the OMT, the SMP program was terminated. The overall aim of 

OMT was to remove monetary and financial fragmentation of the euro area. So 

far, OMT has never been activated. Nevertheless, its announcement reassured 

financial markets and especially sovereign bond markets (Altavilla et al. 2014).  

Furthermore, during the sovereign debt crisis the ECB changed its monetary 

policy communication strategy. Namely in July 2013, the ECB introduced forward 

guidance (FWG) as an additional non-standard monetary policy tool. Forward 

guidance corresponds to a commitment on future interest rate decisions, so as to 

influence not only short-term rates, but also long-term rates which are largely 

determined by expectations on future short-term rates (Chinn 2013). Hence, since 

July 2013 the ECB has been providing explicit statements on the future path of the 

ECB‘s policy interest rates conditional on the outlook for price stability. The aim 
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of forward guidance is to clarify the Governing Council‘s assessment of the 

inflation outlook in the euro area and its monetary policy strategy. In June 2014, 

the ECB started to conduct a series of targeted longer-term refinancing operations 

(TLTRO1) and also began to purchase asset-backed securities (ABSPP). The aim 

of TLTRO is to improve bank lending to households and non-financial 

corporations. In June 2016, a second series of targeted longer-term refinancing 

operations (TLTRO2) was launched by the ECB. The Asset-backed Securities 

Purchase Programme is limited to asset-backed securities that are eligible as 

collateral for Eurosystem refinancing operations, and secured by claims against 

non-financial sector entities. The ABSPP should help banks to diversify funding 

sources and to stimulate the issuance of new securities.  

In January 2015, the ECB announced an expanded Asset Purchase Programme 

(APP), which initially consisted of the third Covered Purchase Programme, the 

Asset-Backed Securities Purchase Programme (ABSPP), and the Public Sector 

Asset Purchase Programme (PSPP). PSPP was introduced in March 2015 and 

consists of purchases of bonds issued by euro-area governments, agencies and 

European institutions. Under APP, the Eurosystem‘s monthly purchase has 

amounted to 60 billion euro since March 2015. APP should contribute to an 

increase of the inflation rate within the euro area. On March 2016, the ECB 

extended the Asset Purchase Programme. Since March 2016 the ECB has 

purchased 80 billion euro worth of securities every month. Furthermore, the 

Corporate Sector Purchase Programme (CSPP) was announced by the ECB as a 

fourth pillar of the APP. CSPP contains purchases of corporate bonds in the 

primary and secondary markets. Since June 2016 the monthly purchasing volume 

of investment grade euro-denominated bonds issued by non-bank corporations has 

totalled 10 billion euro. 

 

 

Transmission Channels 

 

In this section we discuss possible transmission channels through which non-

standard monetary policies conducted by the ECB influence prices of the selected 

financial assets in our countries of interest. The financial assets used in our event 

analysis are the following variables: a bilateral nominal exchange rate vis-à-vis the 

euro, yields of government bonds issued in local currencies, sovereign credit-

default swaps, an interbank interest rate, a benchmark stock market index and a 

corporate bond index. This selection of financial assets is broadly similar to the 

selection of variables employed by Takatas and Vela (2014) and Falagiarda et al. 

(2015). Takatas and Vela (2014) investigate the impact of the FED‘s policy on 

financial conditions in emerging markets economies. Falagiarda et al. (2015) 

examine whether the ECB‘s non-standard policy measures spilled over to non-

euro area EU countries in Central and Eastern Europe. From a theoretical point of 

view, there are several possible transmission channels through which the ECB‘s 

non-standard monetary policies may spillover to non-euro small open advanced 

economies. In this section, we present the major transmission channels of 

international monetary policy spillovers. We suspect that both asset purchases 
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(quantitative easing or credit easing) and forward guidance statements made by the 

ECB could exert spillover effects on financial variables through at least five 

channels: an exchange rate channel, the portfolio rebalancing channel, the 

signalling channel, the confidence channel and an international bank lending 

channel. 

First, we elaborate on the exchange rate channel, through which conventional 

monetary policies and non-standard monetary policy announcements may affect 

our financial variables of interest. Standard monetary models imply that a decrease 

of the policy rate or, equivalently, an increase in the money supply in one country 

under a flexible exchange rate regime leads to a depreciation of the nominal spot 

exchange rate of its currency. This result is a consequence of Mundell‘s 

―Trilemma‖. Foreign monetary policy shocks will lead to an adjustment of the 

exchange rate in an economy with an open capital account if the domestic 

monetary authority doesn‘t response to the foreign monetary policy innovation. 

Unconventional monetary policies, like quantitative easing, are designed to 

influence long-term rates more directly. In principle, quantitative easing in a 

foreign country is associated with lower foreign long-term interest rates. Hence, it 

becomes more attractive for investors to invest in the domestic country. This 

adjustment of capital flows will result in an appreciation of the domestic currency. 

But the narrative is potentially more complex because a reduction of foreign long-

term interest rates could also result in lower domestic long-term rates even if the 

domestic monetary authority does not adjust (Bernhard and Ebner 2016).  

A second channel through which monetary policy spillovers may affect our 

countries of interest is the so-called portfolio rebalancing channel (Krishnamurthy 

and Vissing-Jorgensen 2011). At least two explanations of how this channel may 

affect foreign assets exist. First, the ECB‘s purchases of euro area government 

bonds would reduce the amount of these securities available to private investors. 

Thus, private investors are crowded out from this market segment by the ECB‘s 

asset purchases. In search of assets with a similar risk-return profile as the assets 

purchased by the ECB, private investors would move to close substitute assets. 

Substitute assets could include comparable domestic assets or assets in other 

countries. Hence, ECB purchases of government bonds may induce investors to 

rebalance their portfolio and this would lead to price changes of other financial 

assets. Second, in the standard portfolio balance model, the ECB‘s purchases of 

euro area government bonds would reduce their yields relative to comparable non-

euro area bonds. Thus, foreign assets would get more attractive. Optimizing 

investors could turn to non-euro area assets for higher risk-adjusted returns. Higher 

demand for non-euro area bonds induces higher bond prices and thus lower bond 

yields. This channel could be a prominent channel of transmission of ECB 

announcements of SMP, PSPP and CSPP because these programs are characterized 

by the direct purchases of assets. These non-standard policies are designed to 

influence the prices and yields of domestic bonds directly. 

Third, non-standard monetary policies may induce international spillover 

effects through the signalling channel (Krishnamurthy and Vissing-Jorgensen 

2011, Falagiarda et al. 2015). The signalling channel is closely related to the 

portfolio rebalancing channel because it also operates via changes in the prices and 
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yields of domestic financial assets. The signalling channel may work in the 

following way: if a central bank announces its intention to maintain lower short-

term interest rates for a longer period, market expectations for future interest rates 

may change. This could, through the expectations hypothesis of the term structure 

(Chinn 2013), lead to declining long-term interest rates. This results in changes in 

the interest rate differentials between economies across all maturities of bonds. 

Hence, this could influence financial variables in our selected economies. We 

expect that forward guidance may mainly operate via the signalling channel 

because the ECB sends signals about the future path of the main refinancing rate 

by using forward guidance.  

The confidence channel could be a potential channel of transmission through 

which announcements of unconventional monetary policies may affect financial 

assets from small open advanced economies. Announcements of the ECB‘s non-

standard monetary policy measures could lead to both improved confidence and 

economic sentiment in the euro area. This could lead to a reprising of risks and 

capital outflows from Denmark, Norway and Sweden. Safe havens in particular 

could be affected by the confidence channel. Denmark, Norway and Sweden could 

be categorised as safe havens during the financial crisis (IMF 2013b). ECB 

announcements of unconventional monetary policy measures could lead to 

improved confidence in the euro area. This may lead to a higher demand for assets 

from the euro area and thus to capital outflows from our countries of interest. 

Capital outflows from our countries of interest should lead to lower asset prices 

and thus higher yields. The OMT announcements in particular might operate via 

the confidence channel because OMT reduced the perceived risk of euro area 

government bonds and has never been applied, yet. 

The ECB‘s non-standard policy measures may also spillover via the 

international bank lending channel to other countries. Global financial integration 

potentially leads to a disruption of the transmission mechanism of conventional 

monetary policy (Hume and Sentence 2009). For instance, the rise in cross border 

financial flows could affect financial conditions in the domestic country. This also 

means that policy action taken by the ECB could have an impact on domestic 

credit conditions. An increase in liquidity in the euro area may have an impact on 

credit conditions in our countries of interest because of the presence of foreign-

owned banks in their local banking systems, which are controlled by parent banks 

located in the euro area. Hence, a decrease in the interbank rate available to the 

parent bank is associated with lower costs of funding for the subsidiary. However, 

it should be noted, that the costs of funding for the parent banks and subsidiaries 

are not perfectly correlated. 

 

 

Hypotheses 

 

In this section we discuss possible effects of the ECB‘s announcements of 

unconventional monetary policies on our selected financial assets. Based on the 

above mentioned international transmission channels, we can formulate specific 

expectations regarding the impact of ECB‘s unconventional monetary policies on 
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selected financial assets from Denmark, Norway and Sweden. The formation of 

expected spillovers may facilitate the discussion of the empirical results, 

particularly with respect to the analysis of the systematic measures of ECB 

policies. However, our empirical set-up does not allow for an identification of 

individual international transmission channels of the ECB‘s non-standard 

monetary policy. So, we formulate hypotheses about how the announcements of 

the ECB‘s non-standard monetary policy measures affect financial assets from our 

countries of interest. Hence, we try to answer from a theoretical point of view what 

the overall effect of the ECB‘s UMP measures on financial assets from Denmark, 

Norway and Sweden could be.  

Hypothesis 1: The net effect of the ECB‘s unconventional monetary policies 

on exchanges rates vis-à-vis the euro is ambiguous. Exchange rates vis-à-vis the 

euro could be affected by the ECB‘s non-standard policy measures via the 

exchange rate channel and the confidence channel. The exchange rate channel is 

especially important in the case of Sweden and Norway, given their flexible 

exchange rate regime and the high degree of financial and real integration of both 

economies with the euro area. As mentioned before, the impact of the exchange 

rate channel on exchange rates vis-à-vis the euro is negative and thus associated 

with an appreciation of the domestic currency. Hence, ECB announcements of 

unconventional monetary policies are associated with an appreciation of the 

Swedish krona and Norwegian krone and an upward pressure of the Danish krone. 

At the same time, the confidence channel should dampen the decrease of exchange 

rates vis-à-vis the euro because of raising confidence levels in the euro area. 

Hypothesis 2: The net effect of the ECB‘s unconventional monetary policy 

measures on yields of Danish, Norwegian and Swedish government bonds is 

unclear. Given that government bonds from Denmark, Norway and Sweden are 

close substitutes for euro area sovereign bonds, announcements of non-standard 

policy measures by the ECB may affect government bond yields in our countries 

of interest via the portfolio rebalancing channel. We expect that the effect of the 

portfolio rebalancing channel on government bond yields in our selected countries 

is negative. The signalling channel also implies a decrease of yields of government 

bonds from our countries of interest. As discussed earlier, ECB announcements of 

non-standard monetary policy measures could boost both confidence levels and 

economic sentiment in the euro area. This could lead to capital outflows from safe 

haven countries. Denmark, Norway and Sweden can be classified as safe haven 

countries (IMF 2013b). Capital outflows from these countries induced by the 

ECB‘s UMP measures are associated with increasing yields of government bonds 

from our countries of interest. Furthermore, the exchange rate channel implies an 

appreciation of the respective currency against the euro. This effect will make 

Danish, Norwegian and Swedish bonds more expensive for foreign investors. 

Thus, demand for these bonds will decrease. Hence, an appreciation of the 

respective currency is associated with increasing yields of government bonds.  

Hypothesis 3: Ex ante, the net effect of the ECB‘s unconventional monetary 

policies on the prices of non-euro area corporate bonds is ambiguous. In principle, 

corporate bonds from Denmark, Norway and Sweden could be affected by the 

ECB‘s non-standard policy measures via the portfolio rebalancing channel. Yields 
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of corporate bonds from Denmark, Norway and Sweden will be affected modestly 

by ECB UMP measures via the portfolio rebalancing channel if non-standard 

monetary policy measures only contain purchases of euro area government bonds. 

Only ECB purchases of euro area corporate bonds would have a visible impact on 

corporate bond yields in our countries of interest. If the ECB buys only euro area 

sovereign bonds, yields of corporate bonds from our countries of interest will be 

mostly unaffected because only a few corporate bond segments from our countries 

of interest could be considered as close substitutes for euro area government 

bonds. In principle, the portfolio rebalancing channel implies that the yields of 

corporate bonds from our countries of interest will decline. Whether the signalling 

channel could be considered as an important channel in explaining price reactions 

of foreign corporate bonds depends on whether the prices of euro area corporate 

bonds react to ECB announcements to keep short-term interest rates down for a 

longer period. If euro area corporate bonds react to the ECB‘s commitment to 

maintain lower interest rates in the future, this will lead to spillovers similar to that 

mentioned before in the case of the portfolio rebalancing channel. The confidence 

channel implies that the yields of corporate bonds from our countries of interest 

may increase. The exchange rate channel also implies increasing corporate bond 

yields in Denmark, Norway and Sweden due to the related appreciation of the 

respective domestic currency against the euro.  

Hypothesis 4: The net effect of the ECB‘s non-standard monetary policy 

measures on CDS spreads in our countries of interest is ambiguous. CDS spreads 

in our countries of interest could be indirectly affected by the ECB‘s UMP 

measures. As mentioned before, the ECB‘s purchases of euro area government 

bonds may result in lower yields of sovereign bonds from non-euro area countries 

if the portfolio rebalancing channel or the signalling channel is at play. Lower 

yields of government bonds from Denmark, Norway and Sweden may imply an 

improved debt liability of the respective country. This could result in an improved 

debt sustainability of these countries. Hence, the probability of default of 

government bonds from our countries of interest may fall. This process could 

result in declining CDS spreads in non-euro area countries. If yields of non-euro 

area government bonds increase due to non-standard monetary policy measures of 

the ECB, CDS spreads in non-euro area countries will increase. This could be the 

case if both the confidence channel and the exchange rate channel are the main 

driver of spillover effects. 

Hypothesis 5: The ECB‘s unconventional monetary policy measures will 

induce decreasing interbank rates in our countries of interest. The ECB‘s 

unconventional monetary policies may affect interbank rates in our countries of 

interest via the international bank lending channel. A reduction of the interbank 

rate in the euro area induced by an increase in liquidity may result in a lower 

demand at the local money market if the presence of foreign-owned banks in the 

local banking is large enough (Falagiarda et al. 2015). Lower demand at the 

domestic money markets will lead to declining interbank rates in Denmark, 

Norway and Sweden. 

Hypothesis 6: The net effect of the ECB‘s non-standard monetary policy 

measures on equity prices in our countries of interest is ambiguous. Equity prices 
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in our countries should be negatively affected by non-standard policy measures 

conducted by the ECB via the confidence channel and the exchange rate channel, 

respectively. First, the confidence channel implies a negative impact on equity 

prices in Denmark, Norway and Sweden. The ECB‘s non-standard monetary 

policy measures could lead to both improved confidence and economic outlook in 

the euro area and thus, ceteris paribus, risky assets from the euro area get more 

attractive relative to risky assets from our countries of interest. Moreover, 

improved confidence and economic sentiment in the euro area may be associated 

with higher expected dividends of euro area equities. Hence, ceteris paribus, euro 

area equities get more attractive relative to equities from our selected countries. 

Second, the exchange rate channel induces lower equity prices in our countries of 

interest. An appreciation of the domestic currency against the euro induced by the 

ECB‘s unconventional monetary policies leads to higher equity prices for foreign 

investors. This results in a lower demand for Danish, Norwegian and Swedish 

equities and hence lower equity prices. Furthermore, an appreciation of the 

respective domestic currency against the euro is associated with a reduction of 

competitiveness of internationally exposed firms. Hence, an appreciation of the 

respective currency against the euro should weigh on the equity prices of these 

firms. Though, more available liquidity and lower discount rate expectations due 

to the ECB‘s expansionary unconventional monetary policy measures should lead 

to higher equity prices in non-euro area countries (Bernhard and Ebner 2016). 

 

 

Event Study Methodology and Empirical Results 

 

Event Study Methodology 

 

Our event study analysis, through which we try to detect the spillovers from 

the ECB‘s unconventional monetary policies, uses the ordinary least squares 

estimation. We use Newey-West adjusted standard errors because we have 

detected autocorrelation by conducting Breusch Pagan LM tests. The Newey-West 

standard errors are computed by using a non-pre-whitened Bartlett Kernell with a 

specified bandwidth of eleven. Note, that the bandwidth is equal to one plus the 

truncation parameter 1/30.75m T , where T represents the included observations. 

In our regression without controlling for the extent of monetary policy surprise, we 

estimate the following country specific equation using daily data from 01.01.2008 

to 20.05.2016: 

 

1 2 3 4

5 6

Dom ECB Dom ECB US

t t t t t t t

t t t

X IR IR NSMP NSMP NSMP VIX

TED EUDS

      

  

           

   
    

(1) 

 

where tX  is our dependent variable of interest and it represents the change in the 

following asset prices: the main equity price index, the exchange rate vis-à-vis the 

euro, medium- and long-term government bond yields, the 3-month interbank rate, 

5- and 10-year CDS spreads and the S&P corporate bond index. The variable 
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Dom

tIR  reflects the domestic central bank policy rate and ECB

tIR stands for the ECB 

policy rate. The vector Dom

tNSMP  is a country specific dummy and contains the 

announcements of unconventional monetary policies released by the domestic 

monetary policy authority. ECB

tNSMP  is our independent variable of interest. This 

vector is an event-dummy associated with the ECB‘s announcements of non-

standard monetary policy measures. The event list used in our empirical analysis is 

based on the list of Falagiarda et al. (2015) and a thorough investigation of 

statements issued by the ECB. Here we use press conferences and press releases 

published by the ECB. By including US

tNSMP  we control for spillover effects 

from the FED‘s announcements of non-standard monetary policies on financial 

assets from Denmark, Norway and Sweden. The variable tVIX  is the volatility 

index for the euro area. With this variable we control for financial turmoil in euro 

area financial markets. The variable tTED  reflects the ted spread. The ted spread 

is calculated as the three-month LIBOR rate less the US Treasury bill rate. We 

control for perceived credit risk in the global economy by including the ted spread 

in our baseline regressions. The variable 
tEUDS  is the total stock market index for 

the EU and it controls for market-wide business climate changes in the EU. 

Furthermore, we introduce two interaction terms in our regression as control 

variables (Falagiarda et al. 2015). With the first interaction term we control for 

occasions when the ECB and domestic central banks implemented changes of the 

policy rates on the same day. Through the inclusion of the second interaction term 

we control for events when the ECB and domestic central banks adopted non-

standard monetary policy measures on the same day. With the inclusion of these 

interaction terms, we address the problem of policy endogeneity (Falagiarda et al. 

2015). 

Furthermore, we estimate our baseline specification relying on a market-based 

measure of monetary policy surprise. In order to measure the surprise component 

of the ECB‘s policy announcements, we interact to our event-dummy associated 

with ECB announcements of non-standard monetary policy measures with a 

quantitative measure of monetary policy surprise. Hence, we also estimate the 

following country specific equation using daily data from 01.01.2008 to 

20.05.2016: 

 

1 2 3 4

5 6

Dom ECB Dom ECB US

t t t t t t t t

t t t

X IR IR NSMP NSMP s NSMP VIX

TED EUDS

      

  

            

   
 (2) 

 

where 
ts  reflects different quantitative measures of monetary policy surprise. In 

our baseline specification we use the change in longer-term government bond 

futures (Bernhard and Ebner 2016). Following Bernhard and Ebner (2016), we use 

the change in 10-year German Bund futures as a market-based measure of 

monetary policy surprise. An increase in the price of the 10-year German Bund 

future could be interpreted as a more expansionary monetary policy of the ECB 

than expected by financial markets. The financial variables used in our regressions 
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are defined as follows: the bilateral exchange rate vis-à-vis the euro, the CDS 

spreads, the stock market indices and the VIX volatility index are expressed as 

daily percentage changes. The monetary policy rate, the interbank interest rate, 

government bond yields are expressed as daily percentage point changes. The 

S&P corporate bond index is defined as daily basis point changes. For the event 

dummies we use one-day event windows. It seems that international spillovers are 

likely to have a longer transmission lag compared to the transmission lag of 

domestically implemented monetary policy to domestic variables (Bernhard and 

Ebner 2016). Hence, it is justified that we use daily data in order to investigate the 

impact of the ECB‘s unconventional monetary policies on financial variables from 

Denmark, Norway and Sweden.  

 

Spillovers of ECB’s Unconventional Monetary Policies 

 

At first, we discuss the results of our regressions without controlling for 

monetary policy surprise. Hence, we use the binary dummy variable without 

interacting it with a market surprise measure. We find spillover effects on financial 

variables from Denmark, Norway and Sweden. However, our results in Table 1 

suggest that only few financial assets were affected by ECB‘s announcements of 

non-standard policy measures. 

 

Table 1. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression without Surprise, All Events) 

 

ECB's Non-standard Monetary Policies 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
0.0058 0.0020 0.0149** 

(0.0058) (0.0068) (0.0066) 

Benchmark bond yield (5 y) 
-0.0027 -0.0025 0.0133 

(0.0062) (0.0072) (0.0083) 

Benchmark bond yield (2/3 y) 
-0.0069 -0.0028 0.0062 

(0.0060) (0.0081) (0.0074) 

CDS 10-year (USD) 
0.0042 -0.0203** -0.0028 

(0.0107) (0.0087) (0.0027) 

CDS 5-year (USD) 
0.0011 -0.0211*** -0.0015 

(-0.0097) (0.0776) (0.0038) 

Interbank rate (3 M) 
-0.0063 -0.0004 0.0033 

(0.0075) (0.0035) (0.0151) 

Exchange Rate 
-0.0002 0.0000 0.0004 

(0.0006) (0.0000) (0.0008) 

Stock market index 
-0.0018* -0.0014 -0.0021 

(0.0010) (0.0011) (0.0019) 

S&P Corporate bond index 
0.0051 -0.0612 -0.0483* 

(0.0191) (0.0459) (0.0277) 
Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 
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Announcements of the ECB‘s unconventional monetary policies were 

associated with increasing long-term government bond yields in Norway. Thus, 

the confidence channel could be a prominent channel in explaining the impact of 

ECB announcements of non-standard measures on 10-year government bond 

yields from Norway. As mentioned before, the ECB‘s announcements of UMP 

measures could operate via the confidence channel. The announcement of ECB 

programs could lead to improved confidence in the euro area. The return of 

confidence should be associated with capital outflows from Denmark, Norway and 

Sweden and hence with increasing government bond yields. It seems that this was 

the case in Norway because Norwegian 10-year sovereign bond yields increased 

due to the ECB‘s announcements of non-standard policy measures. 

Moreover, announcements of the ECB‘s UMP measures were associated with 

declining CDS spreads in Denmark. Both the Danish 5- and 10-year CDS spreads 

were affected by the ECB‘s announcements of non-standard policy measures. 

Furthermore, the Swedish benchmark stock market index was negatively affected 

by ECB announcements. In addition, the Norwegian S&P corporate bond index 

was negatively influenced by announcements of the ECB‘s UMP measures. Thus, 

it seems that both the Swedish stock market index and the Norwegian S&P 

corporate bond index were mainly affected by the confidence channel. 

We find that the exchange rates of Nordic currencies vis-à-vis the euro were 

not affected by ECB announcements. Furthermore, we find no impact of ECB 

announcements of UMP measures on interbank rates in Denmark, Norway and 

Sweden. Similarly, medium-term government bonds in our countries of interest 

were not influenced by announcements of the ECB‘s non-standard policy 

measures. 

Next, we discuss the empirical results of our estimations when controlling for 

monetary policy surprise. Here, we rely on the daily change in 10-year German 

Bund futures as a measure for monetary policy surprise. Our results in Table 2 

show that significantly more financial variables were affected by the ECB 

announcements than in our regressions without controlling for monetary policy 

surprise. Hence, we confirm the result of Bernhard and Ebner (2016), who find 

that only unexpected changes of monetary policy had a systematic impact on 

Swiss asset prices. Moreover, our results change considerably when we interact 

our dummy with the daily change in 10-year German bund futures.  

We find that medium- and long-term government bond yields were 

significantly influenced by surprising ECB announcements of non-standard policy 

measures. Furthermore, our results suggest that expansionary surprises led to 

decreasing sovereign bond yields in Denmark, Norway and Sweden. Hence, it 

seems that surprising ECB announcements of UMP measures could mainly 

operate via the portfolio rebalancing channel and the signalling channel. Thus, 

Danish, Norwegian and Swedish government bonds tend to be adequate 

substitutes for euro area sovereign bonds.  
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Table 2. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression with Surprise, All Events) 

 

ECB's Non-standard Monetary Policies 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
-0.0244*** -0.0347*** -0.0196*** 

(0.0035) (0.0040) (0.0058) 

Benchmark bond yield (5 y) 
-0.0227*** -0.0213*** -0.0222*** 

(0.0041) (0.0053) (0.0048) 

Benchmark bond yield (2/3 y) 
-0.0160*** -0.0279*** -0.0167*** 

(0.0034) (0.0059) (0.0042) 

CDS 10-year (USD) 
0.0054 0.0209** 0.0008 

(0.0068) (0.0081) (0.0017) 

CDS 5-year (USD) 
0.0047 0.0154** 0.0005 

(0.0061) (0.0070) (0.0021) 

Interbank rate (3 M) 
0.0035 0.0008 0.0148** 

(0.0052) (0.0025) (0.0067) 

Exchange Rate 
-0.0004 0.0000 -0.0007 

(0.0005) (0.0000) (0.0005) 

Stock market index 
0.0011 0.0001 -0.0003 

(0.0009) (0.0012) (0.0013) 

S&P Corporate bond index 
0.0568*** 0.2038*** 0.1150*** 

(0.0139) (0.0360) (0.0191) 

Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 

 

Moreover, we show that a positive surprise stemming from ECB 

announcements was associated with increasing corporate bond indices in our 

countries of interest. Hence, declining medium- and long-term government bond 

yields transmitted to corporate bond yields. However, our results may also suggest 

that corporate bonds from Denmark, Norway and Sweden were affected by 

surprising ECB UMP measures via the portfolio rebalancing channel. Furthermore, 

we find that CDS spreads in Denmark were significantly influenced by our 

monetary surprise variable. Our results show that ECB announcements led to 

increasing CDS spreads in Denmark, which is at odds with our theoretical 

considerations. As mentioned before, the ECB‘s announcements should affect 

CDS spreads indirectly via their impact on government bond yields. We have 

argued that declining sovereign bond yields due to the ECB‘s announcements of 

non-standard policy measures may lead to decreasing CDS spreads because lower 

yields of government bonds could imply an improved debt liability of a country. 

Our results also show that CDS spreads in Norway and Sweden were not affected 

by surprising ECB announcements of unconventional monetary policies. 

In addition, we find that the ECB‘s announcements of non-standard policy 

measures had a positive statistically significant impact on the 3-month money 

market rate in Norway. Hence, this result stands in contradiction to the impact of 
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the international bank lending channel on the 3-month interest rate. We have 

argued before, that the ECB‘s announcements should lead to increasing 3-month 

interbank rates in Denmark, Norway and Sweden via the international bank 

lending channel. Furthermore, we find no impact of ECB announcements on the 3-

month money market rates in Denmark and Sweden, respectively. We find that the 

exchange rates of Nordic currencies vis-à-vis the euro were not affected by the 

ECB announcements. All coefficients are not statistically significant. Moreover, 

benchmark stock indices in Denmark, Norway and Sweden were not influenced by 

the ECB‘s non-standard policy measures. 

 

Spillovers of Systematic Unconventional Monetary Policies 

 

In this section we study the impact of systematic measures of the ECB‘s 

unconventional monetary policies on our selected financial variables. During the 

last number of years, the ECB announced and implemented various 

unconventional monetary policy measures. Each non-standard measure had 

different objectives and thus could result in qualitatively and quantitatively 

different monetary spillover effects to our selected countries (Falagiarda et al. 

2015). In particular, we investigate the impact of the ECB‘s announcements 

related to SMP, OMT, FWG, PSPP and CSPP on financial variables from 

Denmark, Norway and Sweden. Hence, we estimate our baseline specification 

over the whole sample with systemized ECB

tNSMP  variables.  

The results in Table 3 show that SMP announcements exert the strongest 

impact on financial variables from Norway. Almost all selected Norwegian 

financial assets were statistically significantly affected by announcements related 

to SMP. In contrast, SMP announcements had only modest effects on financial 

assets from Sweden. Moreover, our results indicate that cross-country 

heterogeneity exists. For instance, we find that SMP announcements were 

associated with declining government bond yields in Denmark, whereas Norwegian 

government bond yields increased due to SMP announcements. 

Our results in Table 3 show that events related to SMP announcements 

influenced sovereign bond yields in Denmark and Norway, respectively. Whereas 

Swedish government bonds were not affected by SMP announcements. Our results 

suggest that in the case of Danish 5- and 10-year government bonds, the portfolio 

rebalancing channel outweighed the impact of the confidence channel and the 

exchange rate channel. Hence, SMP announcements led to declining 5- and 10-

year government bond yields in Denmark. In contrast to that, SMP announcements 

were associated with increasing 5- and 10-year government bond yields in 

Norway. Hence, the impact of the portfolio rebalancing channel was offset by the 

effects of the confidence channel and exchange rate channel on Norwegian 

sovereign bond yields.  
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Table 3. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression without Surprise, SMP) 

  
SMP 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
0.0501 -0.0451*** 0.1104*** 

(0.0338) (0.0059) (0.0198) 

Benchmark bond yield (5 y) 
0.0159 -0.0339*** 0.0853*** 

(0.0380) (0.0054) (0.0093) 

Benchmark bond yield (2/3 y) 
-0.0233 -0.0140 0.0148 

(0.0437) (0.0184) (0.0173) 

CDS 10-year (USD) 
0.0064 -0.0312* -0.0140** 

(0.0529) (0.0166) (0.0063) 

CDS 5-year (USD) 
0.0040 -0.0417** -0.0133 

(0.0649) (0.0162) (0.0100) 

Interbank rate (3 M) 
0.0220 -0.0013 0.0777*** 

(0.0136) (0.0039) (0.0210) 

Exchange Rate  
-0.0057 0.0000 -0.0049*** 

(0.0041) (0.0001) (0.0010) 

Stock market index 
-0.0089*** 0.0045 -0.0137*** 

(0.0012) (0.0037) (0.0007) 

S&P Corporate bond index 
0.1226* 0.2983** -0.1526*** 

(0.0733) (0.1470) (0.0581) 
Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 

 

Furthermore, SMP announcements had a significant impact on CDS spreads 

in Denmark and Norway. SMP announcements led to decreasing CDS spreads in 

Denmark and Norway. Hence, declining government bond yields transmitted to 

decreasing CDS spreads in the case of Denmark but not in the case of Norway. 

SMP related announcements increased the Danish S&P corporate bond index 

whereas the Norwegian S&P corporate bond index decreased due to SMP 

announcements. Hence, declining government bond yields transmitted to 

decreasing corporate bond yields in Denmark. In the case of Norway, increasing 

sovereign bond yields resulted in rising corporate bond yields. Moreover, our 

results suggest that the Swedish S&P corporate bond index was not affected by 

SMP announcements. Furthermore, we find that SMP announcements appreciated 

the Norwegian krone against the euro. This result confirms our notion that the 

ECB‘s unconventional monetary policy measures were associated with 

appreciations of local currencies vis-à-vis the euro. However, we find no impact of 

SMP announcements on exchange rates vis-à-vis the euro in Denmark and 

Sweden.  

Benchmark stock market indices were negatively affected by SMP 

announcements in Sweden and Norway. Hence, the negative response of 

Norwegian and Swedish equity prices suggest that in both countries the 

confidence channel and the exchange rate channel outweighed the positive impact 

of the portfolio rebalancing channel. We find no statistically significant effect of 

SMP-related announcements on the Danish benchmark stock market index. 
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Moreover, we find that SMP announcements led to an increase of the 3-month 

interest rate in Norway. Our results also suggest that the 3-month interbank rate 

was not affected by SMP announcements in Denmark and Sweden, respectively. 

 

Table 4. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression without Surprise, OMT) 

 

OMT 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
-0.0186 -0.0064 -0.0136 

(0.0235) (0.0181) (0.0088) 

Benchmark bond yield (5 y) 
-0.0152 0.0084 -0.0316* 

(0.0257) (0.0144) (0.0183) 

Benchmark bond yield (2/3 y) 
-0.0155 0.0015 -0.0224** 

(0.0178) (0.0212) (0.0092) 

CDS 10-year (USD) 
0.0004 -0.0079 -0.0114 

(0.0056) (0.0093) (0.0070) 

CDS 5-year (USD) 
-0.0014 -0.0102 0.0018 

(0.0079) (0.0122) (0.0116) 

Interbank rate (3 M) 
0.0556*** 0.0030 -0.0024 

(0.0142) (0.0026) (0.0134) 

Exchange Rate 
0.0004 0.0001 0.0076*** 

(0.0020) (0.0001) (0.0022) 

Stock market index 
-0.0067 -0.0052* -0.0077** 

(0.0042) (0.0032) (0.0038) 

S&P Corporate bond index 
0.0773** 0.0393 0.0506 

(0.0349) (0.0665) (-0.0584) 

Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 

 

The empirical results reported in Table 4 indicate that announcements related 

to OMT exerted weak spillover effects on financial assets from Denmark, Norway 

and Sweden. Few financial variables were statistically significantly influenced by 

OMT announcements. In particular, we find that medium-term government bond 

yields were negatively affected by OMT announcements in Norway. It was 

expected that OMT announcements should lead to rising sovereign bond yields in 

Denmark, Norway and Sweden. However, our results indicate the opposite, 

namely that OMT announcements led to declining medium-term sovereign yields 

in Norway. Thus, it could be that the portfolio channel and signalling channel 

outweighed the negative impact of the confidence channel on government bond 

yields. Nevertheless, our results indicate that the confidence channel was not a 

prominent channel in explaining how OMT announcements spilled over to 

Norwegian medium-term government bonds. 

As expected, OMT announcements led to a depreciation of local currencies 

vis-à-vis the euro. However, only the Norwegian krone was statistically 
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significantly affected by OMT announcements. Moreover, we find that OMT 

announcements led to decreasing equity prices in Denmark and Norway. Hence, 

we conclude that the Danish and Norwegian benchmark stock market indices were 

influenced by OMT announcements mainly via the confidence channel. 

Furthermore, we conclude that in the case of Norwegian equities, the confidence 

channel outweighed the positive impact of the depreciation of the Norwegian 

krone. We also find that OMT-related announcements affected the Swedish S&P 

corporate bond index positively. Moreover, OMT announcements increased the 3-

month interbank rate in Sweden 

 

Table 5. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression without Surprise, PSPP) 

 

PSPP 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
-0.0142 -0.0337** -0.0226 

(0.0120) (-0.0159) (0.0185) 

Benchmark bond yield (5 y) 
-0.0088 -0.0160 -0.0077 

(0.0075) (0.0117) (0.0155) 

Benchmark bond yield (2/3 y) 
0.0023 -0.0250 -0.0053 

(0.0040) (0.0159) (0.0116) 

CDS 10-year (USD) 
0.0004 0.0278 -0.0005 

(0.0023) (0.0230) (0.0017) 

CDS 5-year (USD) 
0.0015 0.0149 -0.0016 

(0.0025) (0.0213) (0.0030) 

Interbank rate (3 M) 
0.0027 0.0113*** 0.0016 

(0.0121) (0.0030) (0.0054) 

Exchange Rate 
-0.0013 0.0001 0.0021 

(0.0015) (0.0002) (0.0015) 

Stock market index 
-0.0012 -0.0006 -0.0003 

(0.0036) (0.0027) (0.0056) 

S&P Corporate bond index 
0.0078 -0.0509* 0.0514 

(0.0230) (0.0281) (0.0600) 

Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 

 

PSPP announcements resulted in limited spillover effects on financial assets 

from Denmark, Norway and Sweden (see Table 5). In the case of Norway and 

Sweden, no statistically significant coefficient has been found. Events related to 

the announcements regarding PSPP resulted in limited spillover effects on 

financial variables from Denmark. We find that PSPP announcements decreased 

long-term government bond yields in Denmark. Hence, Danish long-term 

government bond yields were mainly affected by PSPP announcements via the 

portfolio rebalancing channel. Moreover, our results in Table 5 suggest that PSPP 

announcements decreased the Danish S&P corporate bond index. We also show 
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that PSPP announcements were associated with an increase of the 3-month interest 

rate in Denmark.  

 

Table 6. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression without Surprise, CSPP) 

 

CSPP 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
0.0518* 0.0703*** 0.0270 

(0.0280) (0.0148) (0.0269) 

Benchmark bond yield (5 y) 
0.0360*** 0.0526*** 0.0303** 

(0.0112) (0.0172) (-0.01250) 

Benchmark bond yield (2/3 y) 
0.0294** 0.0634*** 0.0106* 

(0.0123) (0.0196) (0.0055) 

CDS 10-year (USD) 
-0.1571 -0.1160 -0.0022** 

(0.1124) (0.0855) (0.0010) 

CDS 5-year (USD) 
-0.1130 -0.0823 -0.0022 

(0.0807) (0.0620) (0.0014) 

Interbank rate (3 M) 
0.0200 -0.0063 0.0158*** 

(0.0176) (0.0067) (0.0034) 

Exchange Rate 
0.0006 -0.0003*** -0.0077*** 

(0.0021) (0.0000) (0.0025) 

Stock market index 
-0.0048** 0.0029 0.0057 

(0.0021) (0.0069) (0.0040) 

S&P Corporate bond index 
-0.0779 -0.6789*** -0.2061** 

(0.0559) (0.1101) (0.0948) 

Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 
 

CSPP announcements affected sovereign bond yields in Denmark, Norway 

and Sweden. Our results in Table 6 suggest however that long-term government 

bond yields in Norway were not influenced by CSPP announcements. In contrast 

to PSPP announcements, announcements related to CSPP led to rising medium- 

and long-term government bond yields. Hence, the response of government bond 

yields to CSPP announcements suggest that the exchange rate channel and 

confidence channel outweighed the impact on sovereign bond yields through the 

portfolio rebalancing channel and signalling channel. Moreover, we find that 

increasing government bond yields transmitted to declining S&P corporate bond 

indices in Denmark and Norway. Hence, this transmission channel outweighed the 

effect on corporate bond yields via the portfolio rebalancing channel. 

Furthermore, CSPP announcements were associated with declining benchmark 

stock market indices in Denmark and Norway. Thus, it seems that CSPP 

announcements spilled over to Danish and Norwegian equities mainly via the 

confidence channel and exchange rate channel. It seems that CSPP announcements 

led to improved confidence and economic sentiment in the euro area and hence to 
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declining equity prices in Denmark and Norway. Furthermore, it seems that the 

exchange rate channel induced lower equity prices in Denmark and Norway as in 

our findings CSPP announcements were associated with decreasing exchange rates 

in Denmark and Norway. As mentioned before, appreciation of the local 

currencies vis-à-vis the euro is associated with declining domestic equity prices. 

We also find that CSPP announcements influenced CDS spreads in Norway and 

affected the three-month interbank rate in Norway. 

So far, we have analysed the international spillover effects of the ECB‘s 

unconventional monetary policy measures associated with asset purchases. Now, 

we turn to the effects of the ECB‘s forward guidance on financial assets from 

Denmark, Norway and Sweden. Forward guidance is not associated with the 

purchases of assets. With forward guidance, the ECB specifies the future path of 

short-term interest rates. Hence, we expect that FWG announcements mainly 

operated via the signalling channel. 

 

Table 7. Impact of ECB’s Announcements of Unconventional Monetary Policy 

Measures (Regression without Surprise, FWG Statements) 

 

FWG 

Sweden Denmark Norway 

Benchmark bond yield (10 y) 
-0.0462*** -0.0201 -0.0134*** 

(0.0138) (0.0205) (0.0044) 

Benchmark bond yield (5 y) 
-0.0485*** -0.0362*** -0.0200*** 

(0.0032) (-0.0130) (0.0023) 

Benchmark bond yield (2/3 y) 
-0.0359*** -0.0324*** -0.0223** 

(0.0036) (0.0055) (0.0104) 

CDS 10-year (USD) 
0.0099*** -0.0671 0.0556* 

(0.0028) (0.0633) (0.0284) 

CDS 5-year (USD) 
0.0115*** -0.0376 0.0914* 

(0.0033) (0.0552) (0.0480) 

Interbank rate (3 M) 
-0.0339** 0.0055*** -0.0036 

(0.0148) (0.0013) (0.0070) 

Exchange Rate 
-0.0016* -0.0001*** 0.0034** 

(0.0009) (0.0000) (0.0014) 

Stock market index 
0.0031*** 0.0120*** 0.0056* 

(0.0004) (0.0042) (0.0030) 

S&P Corporate bond index 
0.1418*** 0.2627 0.2816*** 

(0.0500) (0.1742) (0.1028) 

Note: Newey-West standard errors in parentheses. ***, ** and * display significance at the 1%, 5% 

and 10% level, respectively. 

 

Announcements related to FWG resulted in pronounced spillover effects to 

financial assets from our countries of interest (see Table 7). FWG announcements 

affected long-term government bond yields in Norway and Sweden. Moreover, 

FWG announcements influenced medium-term sovereign bond yields in our 
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countries of interest. As expected, medium- and long-term government bond 

yields were mainly affected by the signalling channel because FWG 

announcements were associated with decreasing government bond yields. In 

addition, declining government bond yields transmitted to increasing S&P 

corporate bond indices in Norway and Sweden. As expected, FWG announcements 

led to increasing benchmark stock market indices in our countries of interest. 

Furthermore, we find that FWG announcements coincided with a declining 3-

month interest rate in Sweden, while the FWG announcements led to an increasing 

3-month interbank rate in Denmark. Hence, our results suggest that the 3-month 

interbank rate in Sweden was influenced by FWG announcements via the 

international bank lending channel. As argued before, FWG announcements were 

associated with an appreciation of local currencies vis-à-vis the euro in Sweden 

and Denmark, while FWG announcements depreciated the Norwegian krone 

against the euro. Finally, we find that FWG announcements affected CDS spreads 

in Norway and Sweden.  

 

 

Conclusion 

 

This study investigates the spillover effects of the ECB‘s unconventional 

monetary policies on small, open advanced economies. In particular, we study 

whether ECB announcements of non-standard monetary policies spilled over to 

Denmark, Norway and Sweden. We find that the ECB‘s announcement of 

unconventional monetary policies exerted substantial spillover effects on financial 

assets in Denmark, Norway and Sweden. In particular, the unexpected part of the 

ECB‘s non-standard policies influenced asset prices in our countries of interest.  

Using a broad event set and the daily change in 10-year German Bund futures 

as a measure for monetary policy surprise, we show that the ECB‘s 

announcements of UMP measures resulted in substantial spillover effects of asset 

prices in Denmark, Norway and Sweden. The ECB‘s announcement of UMP 

measures spilled over to our countries of interest irrespective of the respective 

exchange rate regime. Specifically, the ECB‘s announcements led to declining 

government bond yields and increasing corporate bond indices. Hence, our results 

indicate that ECB announcements affected sovereign bond yields and corporate 

bond yields via the portfolio rebalancing channel. Hence, it seems that long- and 

medium-term government bonds from Denmark, Norway and Sweden are close 

substitutes for medium- and long-term euro area government bonds. Additionally, 

declining sovereign bond yields transmitted to decreasing corporate bond yields. 

Moreover, we find that CDS spreads in Denmark and the interbank rate in Norway 

were influenced by the ECB‘s announcement of non-standard policy measures, 

respectively. Our results also indicate that bilateral exchange rates and benchmark 

stock market indices were not affected by the ECB‘s announcements.  

Turning to specific non-standard monetary policies of the ECB, we show that 

SMP announcements, CSPP announcements and forward guidance resulted in 

pronounced spillover effects on financial assets in Denmark, Norway and Sweden. 

SMP announcements in particular affected government bond yields and corporate 
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bond indices. Moreover, our results indicate that asset prices in Norway were 

strongly influenced by SMP announcements. CSPP announcements resulted in 

pronounced spillover effects on government bonds, corporate bond indices and 

bilateral exchange rates vis-à-vis the euro. We argue that SMP announcements 

operated via both the portfolio rebalancing channel and the confidence channel, 

while CSPP influenced asset prices mainly via the confidence channel and the 

exchange rate channel. Statements regarding forward guidance had the most 

pronounced effects on asset prices in Denmark, Norway and Sweden. In particular, 

long- and medium-term government bond yields, stock prices and bilateral 

exchange rates vis-à-vis the euro were affected by FWG statements. Our results 

also indicate that FWG statements mainly operated via the signalling channel.  

Furthermore, we find that OMT and PSPP announcements had limited 

spillover effects on financial assets in Denmark, Norway and Sweden. OMT 

announcements mainly influenced benchmark stock indices and operated via both 

the confidence channel and signalling channel. PSPP announcements only affected 

asset prices in Denmark. PSPP announcements led to declining government bond 

yields, decreasing corporate bond yields and increasing interbank rate in Denmark.  

Our study could be extended by conducting a formal analysis of the spillover 

channels. With our empirical approach we could only tentatively identify the 

international transmission channels of the ECB‘s non-standard policy measures. 

Furthermore, the size of the spillover effects induced by the ECB‘s announcements 

of UMP measures could be compared with the effects of domestic non-standard 

monetary policies. An additional extension of the study could be to quantify 

spillover effects on macroeconomic variables in Denmark, Norway and Sweden. 
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Introduction  

 

A significant concern for central banks is the transmission effect of monetary 

policy on the macro-economy such as output or unemployment. This paper 

analyzes monetary policy transmission for the original twelve euro zone members 

(Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 

Netherlands, Portugal and Spain) referred to as euro zone-12. We address two 

main questions: How has monetary policy impacted output and inflation in the 

euro zone since the introduction of the euro? Do high deficits and debt burdens 

affect monetary policy transmission in the euro zone? Through addressing these 

questions we shed light on the effectiveness in monetary policy transmission since 

the introduction of the euro.  

Monetary policy transmission has been studied for euro zone countries but 

our work differs from the literature in a few ways. First, we focus on the bank-

lending channel of monetary policy transmission which has been studied 

significantly in the literature, but not in the context of the euro zone. Secondly, we 

use a panel approach to study the euro zone as a group. Finally, we add fiscal 

indicators to the empirical analysis to capture if, and how, monetary policy 

transmission is affected by countries breaching the established thresholds outlined 

in the Maastricht Treaty.  

Using quarterly data from 2002 to 2016 for the euro zone-12 countries we 

estimate a panel VAR and analyze the impulse response function and the variance 
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decomposition results. Our panel result shows that positive shocks to short-term 

interest rate lead to falling output and unexpectedly, rising prices. We also find 

that a ―large‖1 deficits and debt affect monetary policy transmission for the euro 

zone-12 countries. A comparative analysis of our results with earlier work leads us 

to conclude that euro zone is at best, only partially functioning as a cohesive unit 

The paper is organized as follows: the next section provides a background on 

monetary policy transmission in the euro zone which is followed by a discussion 

of the relevant literature. The section after that provides the framework for 

examining monetary policy transmission which is followed by an analysis the 

results. The last section concludes.  

 

 

Monetary Policy Transmission in the Euro zone 

 

The monetary policy transmission mechanism seeks to identify the impact of 

monetary policy on output and unemployment. There are different channels of 

monetary policy transmission including the interest rate channel and the bank 

lending channel.2 In the case of the interest rate channel, monetary policy impacts 

the short-term interest rate which affects the long-term interest rate and finally 

leading to higher costs for firms and thus a decline in output (Ireland 2005). 

According to Angeloni et al. (2002), the interest channel is significant for 

European countries. Another channel is bank lending which has been emphasized 

by Bernanke and Blinder (1992) and Kashyap and Stein (1995) in the U.S. and 

Hülsewig et al. (2004) for Germany. In this view tight monetary policy which 

reduces bank deposits, leads to cuts in bank lending and ultimately hurts output 

(Ireland 2005). We do not address the debate of the relative importance of 

different channels in monetary policy transmission. Rather we focus on the bank 

lending channel which is widely studied in the literature, although, not in the 

context of the euro zone.  

Analyzing monetary policy transmission in the euro zone is especially 

challenging because the European Central Bank (ECB) must coordinate policy for 

a heterogeneous group of countries. Even once the policy is formulated, diverse 

conditions in member countries can lead to differential impacts of monetary 

policy. In addition to economic differences, Cecchetti (1999) argues that variations 

in financial structures due to legal differences are another reason why euro zone 

countries may be affected differently by monetary policy. 

The creation of a monetary union was expected to reduce this asymmetry. 

Angeloni and Ehrmann (2003) examine monetary policy transmission since the 

European Monetary Union was established by which they mean the ―entire 

process of preparation and introduction of the single currency‖ (p. 6). By 

examining banking systems, ―cross-border banking penetration‖ and ―effect of 

monetary impulses on lending and deposit interest rates‖ (p. 7) and financial 

                                                           
1
Large is defined using the Maastricht Treaty threshold of 3% and 60% for deficits and debt 

respectively. 
2
We discuss two most common channels here, but there are others as well including exchange 

rates, asset prices, and balance sheet discussed more carefully by Ireland (2005).  
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markets (real interest rates and equity prices) they conclude that there is some 

convergence in responses to monetary policy in euro zone countries since the 

creation of the union. We analyze the asymmetry question by estimating the 

monetary policy transmission since the euro was introduced in 2001.  

In addition, our paper incorporates another challenge in monetary policy 

transmission, high deficits and debt burdens. As set up by the Maastricht Treaty, 

countries had to meet two fiscal standards to qualify to become members of the 

euro zone namely, budget deficit must not exceed 3% of GDP and government 

debt must not exceed 60% of GDP. On average, debt for the euro zone-12 was 

approximately 60% of GDP until 2008 but rose to approximately 93% by before 

coming down slightly to 89% in 2017 (Table 1). Among the sample only 

Luxembourg did not breach the 60% threshold at any time in our sample period 

and Finland and Netherlands breached the threshold for brief periods (Table 1). 

The countries known as the PIIGS (Portugal, Ireland, Italy, Greece and Spain) 

have struggled with high debt levels. Greece and Italy had levels of debt to GDP 

over 100% for most of the period and Portugal breached the 60% threshold for 

most of the period with debt levels rising dramatically after the global financial 

crisis of 2008 (Table 1). Ireland and Spain started off strong with debt to GDP 

below the Maastricht threshold until 2009 and 2010 respectively, but suffered high 

debt for the rest of the period (Table 1). The rest of the countries, Austria, 

Belgium, France, and Germany breached the 60% threshold for most of the period, 

with the highest levels experienced by Belgium in this group (Table 1). 

Deficit performance is slightly better with Luxembourg and Finland being the 

most successful in keeping deficits below 3% of GDP for most of the period 

(Table 2). As with debt, the PIIGS struggle with deficits as well with Greece and 

Portugal being the worst performers (Table 2). Among the rest of the countries, 

France struggled with deficits for most of the period (Table 2). On average, 

deficits as a percentage of GDP stayed below the 3% threshold until 2009 

(following the global crisis) when it rose very high, reaching 8% in 2010 before 

declining and finally reaching below 3% in 2015 (Table 2). 

The European Commission introduced policies to address the various 

vulnerabilities and weaknesses experienced by member countries. The European 

Semester which is an annual cycle of coordination and surveillance of EU policies 

was implemented in 2010 and was revised since then, most recently in 2015 

(Verdun and Zeitlin 2018). In 2011, Six-pack was introduced which included six 

regulations designed to reduce ―macroeconomic imbalances and ensuring the 

viability of national finances through either preventive or corrective actions‖ 

(Delivorias 2014). This was followed by two-pack in 2013 which introduced 

―common budgetary timeline‖ and ―enhanced surveillance‖ as a way to improve 

budgetary coordination (Delivorias 2014). All these measures were designed to 

improve EU governance and promote fiscal discipline. Overall improvements in 

fiscal indicators in the euro zone may be linked to these measures, although the 

debate about their benefit to member countries remains.  

The relevant literature for analyzing monetary policy transmission is 

discussed in the following section. 
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Table 1. Debt as a Percentage of GDP for Euro-12 Countries 

Country 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Austria 59.8 59.9 59.8 64.1 64.2 62.5 66.0 78.1 80.8 80.5 80.9 80.6 83.1 83.5 82.6 77.7 

Belgium 102.7 99.8 95.7 94.1 90.6 86.8 91.3 99.4 99.7 102.6 104.3 105.3 107.0 106.1 106.0 103.4 

Finland 34.8 41.7 42.0 39.3 37.4 33.3 32.1 40.9 46.3 47.8 53.1 55.7 59.1 62.4 61.9 59.6 

France 60.0 64.1 64.9 66.0 63.5 63.5 67.5 79.4 81.5 84.0 87.9 90.6 92.8 93.3 93.9 94.0 

Germany 59.3 62.8 64.5 66.5 66.0 63.2 64.2 71.5 79.9 76.8 77.3 75.1 72.2 68.1 65.3 61.2 

Greece 102.0 99.6 101.6 106.0 102.6 102.3 108.7 126.2 143.6 167.6 154.3 170.1 171.2 170.5 175.1 173.7 

Ireland 29.2 28.1 27.7 25.9 23.5 23.4 38.6 58.1 85.7 105.1 111.1 109.7 96.7 73.7 70.1 66.6 

Italy 99.1 98.5 98.2 100.1 101.9 99.6 102.2 112.4 115.3 116.4 123.2 128.9 131.6 131.3 131.8 131.6 

Luxembourg 6.9 6.8 7.3 7.4 7.8 7.7 14.9 15.7 19.8 18.7 22.0 23.7 22.7 22.0 20.8 23.0 

Netherlands 48.1 49.2 49.5 48.9 44.4 42.0 52.5 53.3 56.1 58.6 62.2 66.2 67.0 63.9 61.1 56.2 

Portugal 54.3 57.9 61.7 67.2 69.0 68.3 71.2 82.4 94.9 102.4 112.5 114.2 112.0 114.7 118.7 120.9 

Spain 50.2 46.8 44.7 41.8 38.6 35.4 39.2 52.4 59.8 69.2 85.4 95.1 100.1 99.2 98.8 98.2 

Euro-12 Av. 58.9 59.6 59.8 60.6 59.1 57.3 62.4 72.5 80.3 85.8 89.5 92.9 93.0 90.7 90.5 88.9 
Notes: Data reported is a three-year moving average. Shaded cells indicate that the debt as a percentage of GDP is 60% or greater (meaning the Maastricht Treaty was breached). 

Source: European Central Bank. 



Athens Journal of Business and Economics January 2019 

             

83 

Table 2. Budget Deficit as a Percentage of GDP for Euro-12 Countries 

Country 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Austria -1.4 -1.8 -4.8 -2.5 -2.5 -1.4 -1.5 -5.3 -4.4 -2.6 -2.2 -2.0 -2.7 -1.0 -1.6 -0.7 

Belgium 0.0 -1.8 -0.2 -2.8 0.2 0.1 -1.1 -5.4 -4.0 -4.1 -4.2 -3.1 -3.1 -2.5 -2.5 -1.0 

Finland 4.1 2.4 2.2 2.6 3.9 5.1 4.2 -2.5 -2.6 -1.0 -2.2 -2.6 -3.2 -2.8 -1.8 -0.6 

France -3.2 -4.0 -3.6 -3.4 -2.4 -2.6 -3.3 -7.2 -6.9 -5.2 -5.0 -4.1 -3.9 -3.6 -3.4 -2.6 

Germany -3.9 -4.2 -3.7 -3.4 -1.7 0.2 -0.2 -3.2 -4.2 -1.0 0.0 -0.1 0.5 0.8 1.0 1.3 

Greece -6.0 -7.8 -8.8 -6.2 -5.9 -6.7 -10.2 -15.1 -11.2 -10.3 -8.9 -13.2 -3.6 -5.7 0.6 0.8 

Ireland -0.5 0.4 1.3 1.6 2.8 0.3 -7.0 -13.8 -32.1 -12.7 -8.0 -6.1 -3.6 -1.9 -0.5 -0.3 

Italy -3.0 -3.3 -3.5 -4.1 -3.5 -1.5 -2.6 -5.2 -4.2 -3.7 -2.9 -2.9 -3.0 -2.6 -2.5 -2.3 

Luxembourg 2.4 0.2 -1.3 0.1 1.9 4.2 3.3 -0.7 -0.7 0.5 0.3 1.0 1.3 1.4 1.6 1.5 

Netherlands -2.1 -3.0 -1.7 -0.3 0.2 0.2 0.2 -5.4 -5.0 -4.3 -3.9 -2.4 -2.3 -2.1 0.4 1.1 

Portugal -3.3 -4.4 -6.2 -6.2 -4.3 -3.0 -3.8 -9.8 -11.2 -7.4 -5.7 -4.8 -7.2 -4.4 -2.0 -3.0 

Spain -0.4 -0.4 0.0 1.2 2.2 1.9 -4.4 -11.0 -9.4 -9.6 -10.5 -7.0 -6.0 -5.3 -4.5 -3.1 

Euro-12 Av. -1.4 -2.3 -2.5 -1.9 -0.8 -0.3 -2.2 -7.1 -8.0 -5.1 -4.4 -3.9 -3.1 -2.5 -1.3 -0.7 

Notes: Shaded cells indicate that the deficit as a percentage of GDP is 3% or greater (meaning the Maastricht Treaty was breached). 

Source: European Central Bank. 
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Relevant Literature  

 

There are many studies estimating monetary policy transmission mechanisms 

including Bernanke and Blinder (1992) and Kashyap and Stein (1995) for the U.S. 

and Hülsewig et al. (2004) for Germany. Others have conducted comparative 

analyses monetary policy transmission mechanisms in different countries such as 

Dedola and Lippi (2005) for France, Germany, Italy, UK, and U.S., and Gerlach 

and Smets (1995) for Canada, Italy, Germany, France, Japan, UK, and U.S. 

Monetary transmission in regions or economic and monetary unions has also been 

investigated such as Haug et al. (2005) on Australia and New Zealand for the 

possible effects of a currency union between the two countries and Buigut (2009, 

2010) on Uganda and Kenya for the proposed East African Community.  

One important strand of research compares the ―similarity‖ of monetary 

transmission within countries of the European Monetary Union. Evidence of this 

before the introduction of the euro is mixed. Some scholars including Ehrmann 

(1998), Cecchetti (1999), Mihov (2001), Van Els et al. (2001), Clausen and Hayo 

(2002) find significant differences in the monetary transmission mechanism across 

countries. However, Kieler and Saarenheimo (1998), and Guiso et al. (1999) and 

Mojon and Peersman (2001) do not find significant variation in the transmission 

mechanism prior to the introduction of a single currency.  

There are also monetary transmission studies after the introduction of the 

euro. Poghosyan and de Haan (2007) combine pre and post-euro data (1980-2006) 

to analyze monetary transmission in the euro zone. They find evidence that 

financial integration in the union was not yet complete. Barigozzi et al. (2014) 

finds that there are differences between more and less developed countries.  

However, Anzuini and Levy (2007) find that not only is monetary tranmission 

similar between newer members of the euro zone, Hungary, Poland, and the Czech 

Republic, but it is also similar to more developed countries in the euro zone. 

Boivin et al. (2008) find heterogeneity in the monetary transmission mechanism 

among countries before the inception of the euro while the launch of the euro has 

brought greater homogeneity. They also conclude that the launch of the euro has 

resulted in a dampening of the effects of monetary shocks 

The above studies shed light on monetary transmission in individual countries 

for the euro area. Our focus is on monetary transmission for the euro zone as a 

group. This is examined by Peersman and Smets (2001) who estimate euro area 

wide monetary transmission based on ‗synthetic‘ euro area data from 1980 to 1998 

(before the introduction of the euro). They find that an increase in the short-term 

interest rate (tight monetary policy) will lead to a decline in GDP and inflation. 

Also, they find that significantly more variation in output can be explained by 

monetary policy compared with inflation. We extend this analysis, by estimating 

monetary policy transmission in the euro zone since the introduction of the euro. 

The framework for our analysis is discussed in the following section. 
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Methodology 

 

We estimate monetary policy transmission through the bank lending channel 

for the euro zone-12 countries. ―Kashyap and Stein (1994) trace the origins of 

thought on the bank lending channel back to Roosa (1951) and also highlight 

Blinder and Stiglitz‘s (1983) resurrection of the loanable funds theory and 

Bernanke and Blinder‘s (1988) extension of the IS-LM model‖ (Ireland, 2005, p. 

5). As noted earlier, the bank lending channel relates changes in the short-term 

interest with bank lending and long-term interest which ultimately impacts output 

(Ireland 2005).  

The standard empirical framework to estimate monetary transmission 

mechanism is through a vector autoregression (VAR). Most of the studies 

discussed earlier use VAR analysis1 which includes a system of variables that are 

endogenous and interdependent, although there could be exogenous variables as 

well. We estimate a panel VAR (pVAR) with quarterly data from 2002 to 2016 for 

the original twelve euro zone countries. A pVAR is similar in structure in that 

variables in a system are endogenous and interdependent (again, allowing for 

exogenous variables) but differs from a VAR because it also includes a cross 

sectional dimension. This allows for cross sectional heterogeneity which in 

practical terms indicates that it allows for country differences.  

The pVAR is represented by the following equation: 

 

 (1) 

 

where  is a vector of endogenous variables,  is a vector of exogenous 

variables, is a vector of panel fixed effects,  is a vector of idiosyncratic error 

terms and  and B are matrices of parameters to be estimated.  

The variables in our pVAR estimation are based on Hülsewig et al. (2004) for 

Germany which include output, inflation, short-term interest rate, bank loans, and 

long-term interest rates, so  is a (5x1) vector of these variables. We contribute 

three variables that capture the role of fiscal indicators in monetary policy 

transmission which has, and continues, to be a challenge for the euro zone. To 

capture the importance of debt, we add a variable which is calculated as the 

deviation of debt as a percentage of GDP from the 60% threshold in the Maastricht 

Treaty. For deficits, we must account for both positive and negative balances as 

well as negative balances below and above the 3% Maastricht Treaty threshold. 

Thus, we construct a variable by multiplying the fiscal balance as a percentage of 

GDP with a dummy variable that takes a value of 1 if the 3% threshold is breached 

and 0 otherwise. Finally, we hypothesize that if a country breaches both the debt 

and deficit threshold, it may have a bigger impact on economic variables. Thus, 

we include a dummy variable that takes on a value of 1 if both thresholds are 

breached and 0 if only one or neither of the thresholds has been breached. These 

                                                           
1
Poghosyan and de Haan (2007) use vector error correction method (VECM) and Barigozzi et al. 

(2014) employ a structural dynamic factor model.  
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three fiscal variables are exogenous in the VAR system, so  is a (3x1) vector 

including these variables.  

After we determine the appropriate lag length using Schwarz criterion we 

estimate a pVAR. We then analyze the impulse responses and variance 

decomposition to shed light on monetary policy transmission in the euro zone. The 

order of the variables matters for these results. We follow Hülsewig et al. (2004) 

as described earlier (and the three variables related to fiscal vulnerability are 

exogenous to the system). The impulse response function captures the impact of a 

one-unit shock to monetary policy (short-term interest rate) on other variables. The 

variance decomposition shows the percentage of variation in each variable that can 

be explained by other variables in the system. We are interested in the effect of 

monetary policy as determined by changes in the short-term interest rate on output 

and inflation. Data and results are discussed in the following section.  

 

 

Data and Results 

 

We use quarterly data from 2002:Q1 to 2016:Q3 for euro zone-12 countries in 

our panel VAR estimation of monetary policy transmission. As noted earlier, the 

variables in our system (in this order) are: output, inflation, short-term interest rate, 

bank loans, and long-term interest rate. The three fiscal variables are exogenous to 

the system. We use the index of industrial production, IIP, as a proxy for output 

(2010=100), the percentage change in the three-month average of the harmonized 

index of consumer prices (2015=100) for inf, and the ECB marginal lending 

facility interest rate for short-term interest rate (STIR). If there are multiple interest 

rates in a quarter, we use an average for that period. Long-term interest rates 

(LTIR) are represented by monetary financial institutions (MFI) over-5 year 

maturity rates. For bank loans (loans) we use total outstanding end-of-period loan 

stocks from the MFI balance sheet. We construct debt as the deviation of debt as a 

percentage of GDP from the 60% threshold set by the Maastricht Treaty. For def 

we calculate the deviation of fiscal balance as a percentage of GDP from the 3% 

Maastricht Treaty threshold and multiply it by a dummy variable which takes on a 

value 1 if the deficit threshold is breached and 0 otherwise. Finally, we calculate a 

combination variable, debtdef, which is a dummy variable that takes a value of 1 if 

both thresholds are breached and 0 if either one or neither one of them have been 

breached. IIP and loans, are expressed in logarithmic form. Data for IIP is 

available from IMF, International Financial Statistics database and the rest are 

available from European Central Bank, statistical data warehouse.  

Our sample contains macroeconomic variables that could be no stationary. 

We test for stationary using the Levin, Lin, and Chu test and the results are 

summarized in Table 3. Most variables are stationary except for loans. Although, 

the unit root test results show that one of the variables, loans, is no stationary we 

are still able to estimate a VAR (Sims 1980, Sims et al. 1990).  
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Table 3. Unit Root Tests 

Variable Test P-value 

IIP -2.76
* 

0.00 

Loans -0.74 0.23 

∆ Loans -9.01
* 

0.00 

LTIR -2.23
*
 0.01 

Inf -7.33
* 

0.00 

STIR -2.73
*
 0.00 

Notes: Test statistics are reported for the Levin, Lin, and Chu test assuming a constant and using one 

lag. We report test statistics and p-values. The null hypothesis is that the series is no stationary.  
*
indicates rejection of the null hypothesis at 5% level of significance respectively. 

 

The appropriate lag length is determined to be 2 lags based on the Schwarz 

criterion. Once we estimate the panel VAR, we can analyze impulse response 

functions and variance decomposition results. We first analyze the impulse 

responses which are graphed with 95% confidence intervals in Figure 1. 

As noted earlier, the bank lending channel for monetary policy transmission is 

based on the impact that tight monetary policy reduces bank lending and thus hurts 

output. Similar to the results for the U.S. (Bernanke and Blinder 1992) and 

Germany (Hülsewig et al. 2004), we find that higher short-term interest rates lead 

to a decline in bank loans (Figure 1). However, the small decline suggests that 

bank lending is a weak channel for monetary policy transmission, at least for the 

euro zone countries. This is likely related to the sample period which includes the 

global financial crisis and the PIIGS crisis that led to significant non-traditional 

monetary policy (quantitative easing) programs. As Ciccarelli et al. (2013) 

concludes, ―the bank-lending channel has been to a large extent neutralized‖ by 

ECB‘s ―non-standard monetary policy interventions‖ (p. 463). 

We turn now to analyzing the impact of the monetary policy on output and 

inflation and compare our results on output and inflation to Peersman and Smets 

(2001) that shed light on monetary policy transmission for the ‗synthetic‘ euro 

area. We expect that a positive shock to short term interest rates would reduce both 

output and inflation. Like Peersman and Smets (2001) we find that after the first 

quarter, tight monetary policy reduces output (Figure 1). Unexpectedly, we find a 

positive relation between a shock to short-term interest rates and inflation (Figure 

1). For a significant portion of the sample period, countries in the euro zone (and 

elsewhere) were experiencing economic distress. This helps explain why lowering 

interest rates did not lead to higher inflation.  

We also examine variance decomposition results, reported in Table 4. Similar 

to Peersman and Smets (2001) we see an increasing amount of variation due to 

short-term interest rates in output and inflation over the two-year period. In the 

case of output, the variation attributed to short-term interest rises from about 5% in 

the last quarter of the first year to a little over 6% by the end of the second year 

(Table 4). For prices, the variation explained by short term interest rates doubles 

from a little above 5% at the end of the first year to close to 10% by the end of the 

second year (Table 4). The comparable numbers for Peersman and Smets (2001) 

are 13% to 28% for output and 3% to 9% for prices (Table 1, p. 13). The much 

smaller impact on output in our results is not surprising given that standard 
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monetary policy tools proved ineffective in the face of the severe global financial 

crisis. It is also possible that the smaller impact is related to the inclusion of 

disparate countries that were facing differential challenges. 

 

Figure 1. Impulse Responses of Variables to a One-Unit Shock in STIR (Monetary 

Policy) 
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Table 4. Forecast-Error Variance Decomposition of Output and Prices 

Period IIP Inf STIR Loans LTIR 

Variance Decomposition of IIP 

Q 1 100 0.00 0.00 0.00 0.00 

Q 2 97.17 0.10 2.74 ~0.00 ~0.00 

Q 3 95.28 0.18 4.52 ~0.00 0.02 

Q 4 94.02 0.56 5.30 ~0.00 0.12 

Q 5 93.40 0.84 5.39 ~0.00 0.37 

Q 6 92.95 0.91 5.39 0.01 0.75 

Q 7 92.23 0.91 5.66 0.01 1.20 

Q 8 91.06 1.07 6.23 0.01 1.63 

Variance Decomposition of Prices 

Q 1 1.22 98.78 0 0 0 

Q 2 8.22 85.73 1.24 4.45 0.37 

Q 3 8.06 82.66 3.27 5.29 0.73 

Q 4 7.52 77.95 5.16 8.40 0.98 

Q 5 8.14 73.23 6.70 10.86 1.08 

Q 6 8.71 68.09 7.92 14.20 1.08 

Q 7 9.68 62.81 8.90 17.58 1.02 

Q 8 10.55 57.46 9.75 21.31 0.93 

Notes: The forecast variance decomposition are based on the same order of the variables in the 

panel VAR as the impulse reponse functions. We report results eight quarters. In some cases, the 

sum of the variance decomposition exceeds 100% due to rounding off numbers. 

 

We turn now to examining the role of debt and deficits in monetary policy 

transmission. These results are reported in Table 5. None of the fiscal indicators 

are statistically significant determinants of short-term interest rates and bank loans 

(Table 5) which suggests that monetary policy and bank lending are unaffected by 

rising debt and deficit levels. While debt does not have a statistically significant 

impact on any of the variables in the system, it is ―important‖ for output (Table 5). 

This indicates that high debt levels hurt economic growth. The deficit variable has 

a statistically significant negative impact on prices (Table 5). As fiscal balance as a 

percentage of GDP falls (meaning as the deficit increases), prices rise. 

Unexpectedly, breaching the fiscal thresholds lowers the long-term interest rate 

(Table 5). The combination variable has a statistically significant impact on IIP 

(Table 5) which indicates that vulnerability in both fiscal indicators (meaning that 

debt and deficit exceed the Maastricht Treaty threshold) hurts output. This is 

expected as breaching the threshold for debt and deficits puts even more pressure 

on countries struggling with the global crisis. This was likely exacerbated by 

various ECB policies to impose greater fiscal discipline discussed earlier.  

We conclude with the broader implications of our results in the following 

section.  
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Table 5. Impact of Fiscal Indicators on Endogenous Variables in the Panel VAR 

 Debt Def Debtdef 

 Coefficient p-value Coefficient p-value Coefficient p-value 

IIP -0.0008
+ 

0.1550 0.0005 0.3960 -0.0318
*
 0.0000 

Inf 0.0061
 

0.2835 -0.0386
** 

0.0810 -0.0061 0.4700 

STIR -0.0025
 

0.2375 -0.0008 0.4630 -0.0168 0.2645 

Loans -0.0006
 

0.4170 -0.0011 0.4500 -0.0052 0.415 

LTIR 0.0016
 

0.4550 -0.0181 0.3190 -0.1055
** 

0.0710 

Notes: the coefficients for the three fiscal variables (debt, def, and debtdef) and their p-values are 

reported for the pVAR.  
*
and 

**
 indicates the variable is statistically significant at 5% and 10% level of significance 

respectively. 
+
indicates that while the variable is not statistically significant at usual levels of 

significance, the variable is important. 

 

 

Conclusion  

 

In this paper we analyze monetary policy transmission via the bank lending 

channel in euro zone-12 countries. Using quarterly data from 2002 to 2016 we 

estimate a panel VAR with output, prices, short-term interest rate, bank loans, and 

long-term interest rate. We also include debt and deficit indicators to capture the 

role of fiscal vulnerability on output and prices.  

We find evidence that bank lending is an appropriate, albeit a weak, 

mechanism for monetary policy transmission in the euro zone. As noted earlier, 

this could be linked to the period under study that included a global crisis and 

excessive use of non-standard monetary policy. Bank lending may become a more 

effective channel of monetary policy transmission in the future with the expected 

conclusion of ECB‘s quantitative easing program at the end of 2018.1  

Our empirical analysis reveals that a positive shock to in short-term interest 

rates has a negative impact on output, which suggests that loose monetary policy 

promotes growth. Unexpectedly, a positive shock in short-term interest rates has a 

small but positive impact on inflation. This trend is likely related to the breakdown 

of the link between monetary policy and inflation due to the severe global crisis 

that impacted the euro zone countries dramatically.  

The trajectory of the impact of monetary policy on output is similar to that 

found by Peersman and Smets (2001) for the ‗synthetic‘ euro area. However, the 

variation in output due to the monetary policy variable is much smaller in our 

sample than that observed by Peersman and Smets (2001). The global crisis that 

weakened the effectiveness of monetary policy is one explanation. Another is the 

differential impact of monetary policy on different countries facing unique 

challenges. For example, the PIIGS had far greater challenges than some of the 

other countries in our sample.  

                                                           
1
The 2015 quantitative easing program launched by the ECB is expected to be halted by December 

2018. This was announced by President of ECB, Mario Draghi, in a press conference on July 26, 

2018 (https://www.ecb.europa.eu/press/pressconf/2018/html/ecb.is180726.en.html).  
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In addition, we found that debt and deficits affect monetary policy 

transmission mechanism. High debt and deficits are linked with declining output. 

Fiscal vulnerability may put pressure on an economy and thus hurt output. It is 

also the case that a weaker economy strains the budget and causes rising deficits 

and debt. We believe that the link between fiscal vulnerability and output works 

both ways where declining output raises deficits and debt and when the Maastricht 

Treaty thresholds are breached it puts further pressure on output. Based on our 

empirical analysis we conclude that, for the Eurozone countries, if both the debt 

and the deficit thresholds established by the Maastricht Treaty are breached, this 

has a negative effect on output.  

The differential results compared to earlier analysis and the impact of fiscal 

vulnerability suggest that the euro zone is at best, operating as only a partially 

integrated unit. This supports the evidence of some authors such as Poghosyan and 

de Haan (2007) and Barigozzi, et al. (2014) that there is asymmetry in monetary 

policy transmission in the euro zone. We offer another reason why there may be 

asymmetric effects, high deficits and debt burdens. It remains to be seen whether 

measures to impose further fiscal discipline to ensure that countries meet the 

Maastricht Treaty thresholds for debt and budget deficits lead to greater 

homogeneity in how monetary policy affects output.  
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