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across the various different countries and 
financial intermediaries. This article analyses the 
way in which the financial fragility of financial 
intermediaries and borrowers has affected the 
monetary policy transmission mechanism in 
the euro area, in particular through the credit 
channel. The study suggests that the effect of the 
bank lending channel has been partly mitigated 
by the non-standard policy measures that the 
ECB implemented until the end of 2011. At the 
same time, credit frictions for borrowers, 
especially from small banks, continued to prevail, 
particularly in distressed countries.
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By Matteo Ciccarelli and Angela Maddaloni

The crisis that started in 2007 has had a strong 
overall impact on the euro area, with differing 
effects across euro area countries and financial 
intermediaries. Since 2008 the interconnections 
between market segments have largely broken 
down, also across borders, and the ECB 
has operated in an environment of severe 
heterogeneity and segmentation in money and 
financial markets. 

This article analyses the way in which financial 
fragility has affected the transmission of 
monetary policy in the euro area, in particular, 

through the credit 
channel. According to 
the credit channel 
theory of monetary 
policy transmission, 
informational and 
contractual frictions in 
credit markets tend to 
worsen during periods 
of restrictive monetary 
policy and economic 
and financial stress. The 
resulting increase in the 
external finance 
premium – the 

difference in cost between internal and external 
funding – amplifies the effect of monetary 
policy on the real economy. In the words of 
Bernanke and Gertler (1995), the credit channel 
is not “alternative to the traditional monetary 
transmission mechanism, but rather a set of 
factors that amplifies and propagates 
conventional interest rate effects”. These 
factors can be either related to bank balance 
sheet capacity and competitive pressures, and 
therefore independent of the credit quality of 
the borrower (the bank lending channel), or 
linked to borrowers’ creditworthiness and net 
worth characteristics (the non-financial 
borrower balance sheet channel).

This article focuses, in particular, on the 
heterogeneity of this amplification mechanism 
along the following dimensions: (i) changes 
over time (at different moments of the crisis); 
(ii) differences in the impact of monetary policy 
shocks in countries under sovereign stress 
(Ireland, Greece, Spain, Italy, and Portugal) and 
in other euro area countries; (iii) transmission 
of monetary policy through the broad credit 
channel and its sub-channels – the bank lending 
channel and the non-financial borrower balance 
sheet channel; and (iv) differences due to bank 
(and firm) size, which are key determinants of 
credit access. 

These issues are analysed by using a flexible 
vector autoregression (VAR) model estimated 
recursively over the sample 2008:Q3-2011:Q3 
for a panel of 12 euro area countries. The analysis 
explicitly takes into account credit conditions, 
measured by lending conditions and standards, 
from the euro area Bank Lending Survey (BLS).1 
This information has two crucial features that 
allow the identification of the credit channel of 
monetary policy and its sub-channels. First, the 
BLS reports lending conditions for the entire pool 
of loan applicants, including potential borrowers 
that are rejected. Second, changes in lending 
conditions are due either to a reduced capacity of 
banks to provide credit to the private sector, 
because of bank balance sheet problems, or to the 
uncertainty in net worth, credit risk and collateral 
valuation of borrowers (firms and households). 

Since 2008 the ECB has 
operated in an environment 
of severe heterogeneity and 
financial fragmentation 
with implications for 
the functioning of the 
transmission mechanism of 
monetary policy. 

The data on credit conditions and standards are included 1 
alongside with the following variables: (i) GDP growth and 
inflation (macroeconomic conditions); (ii) the EONIA interest 
rate (the policy rate); (iii) the volumes of transactions in the 
interbank market (bank funding conditions); (iv) the long-term 
liquidity provided by the Eurosystem to the banking sector in 
each country as a fraction of total bank assets (accounting for 
the heterogeneity of the non-standard measures taken by the 
ECB during the financial crisis to support financing conditions 
and credit flows); and (v) the rates on long-term sovereign bonds 
(country risk). For a thorough discussion on the use of EONIA as 
the policy rate, see Ciccarelli et al. (2013).

Over the past five years, economic activity and the banking sector in the euro area have shown 
substantial fragility and a remarkable degree of country heterogeneity. Using detailed data on lending 
conditions and standards, this article analyses the role of the credit channel and its sub-channels – the 
bank lending channel and the borrower’s balance sheet channel – in the transmission of monetary 
policy in the euro area. Results suggest that the bank lending channel has, to a large extent, been 
neutralised by the ECB’s non-standard monetary policy interventions, primarily the long-term 
liquidity provisions. At the same time, these measures may still be insufficient to overcome credit 
availability problems stemming from deteriorated firm net worth and credit risk, especially for small 
firms in countries under stress.

HETEROGENEOUS TRANSMISSION MECHANISM ANd THE 
CREdIT CHANNEL IN THE EURO AREA
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Based on this identification strategy, an 
assessment can be made with regard to: (i) the 
extent to which a reduced ability of banks 
to provide credit to the private sector – bank 
financial fragility – and the impaired access to 
credit – the fragility of firms and households – 
can amplify the impact of monetary policy 
on the real economy; and (ii) the extent to 
which the liquidity measures taken by the 
ECB have affected the bank lending and the 
borrower’s balance sheet channel and, hence, 
the transmission mechanism. 

The credit channel and the role of 
financial fragility

The impairment of the transmission mechanism 
due to the frictions in credit markets that were 
amplified by the financial crisis can be gauged 
with the help of counterfactual experiments. 
Concretely, the responses of GDP growth to 
an unexpected move in the nominal interest 
rate are compared with the counterfactual 
responses featuring only the “direct” impact of 
the interest rate movement on the economy and 
neutralising the “indirect” effect through the 
credit channel (identified by the BLS variables). 
The difference between the two responses 
provides an indication of the importance  
of the credit channel and its sub-channels  
in the transmission of monetary policy:  
the bigger the difference, the larger the  
amplification mechanism due to the credit 
channel.

Chart 1 reports the results 
of the counterfactual 
experiment. The lines 
represent the responses of 
annual GDP growth to a 
0.25 percentage point 
increase in the monetary 
policy rate at selected 
dates. The black line 
includes both the “direct” effects of changes in 
the policy rate and the propagation effect 
operating indirectly through the credit channel. 
The red line excludes the propagation effect by 
shutting down the credit channel. Panels A and 
B depict the importance of the bank lending 

and the balance sheet channel for the countries 
under sovereign stress (Ireland, Greece, Spain, 
Italy, and Portugal) and the other countries, 
respectively. For the countries under stress, the 
bank lending channel is significant only until 
the fourth quarter of 2009, whereas the 
borrower’s balance sheet channel remains 
significant throughout the selected periods. In 
the other countries, the amplification effect 
through both channels is not significant and the 
credit channel is always less important than in 
distressed countries.2 

Consistent with the credit channel theory, these 
results confirm that the impact of changes in 
the monetary policy rate has altered during the 
crisis in a heterogeneous way across countries 
and across the different credit channels. 

The importance of bank size 

As supported by the existing literature in the 
field, the transmission of monetary policy 
through the credit channel may differ according 
to the heterogeneity of borrowers and lenders, 
notably with regard to firm and bank size.3 In 
particular, changes in the monetary policy rate 
should affect more the credit granted by smaller 
banks to smaller firms, which are typically 
more financially constrained.

The BLS contains separate answers for lending 
standards applied by small and large banks. 
Since small firms tend to borrow from small 

banks, a change in 
lending standards from 
small banks also proxies 
for changes in lending 
conditions for small firms. 

A second set of 
counterfactual 
experiments, that qualify 
the previous results, 

compare the responses of GDP growth from 
the full system with those obtained when 
shutting down the various credit channels 

Technical details of the counterfactuals and the full set of results 2 
are provided in Ciccarelli et al. (2013).
See Gertler and Gilchrist (1994), and Kashyap and Stein (2000).3 

The non-financial borrower  
balance sheet channel for  
countries under stress has 
been subject to significant 
impairments over the  
period 2008-2011.
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operating through 
banks of different size 
(large and small). The 
results – reported in 
Chart 2 for countries 
under stress – show 
that the amplifi cation 
of a monetary policy 
shock has operated 
mainly through the 
non-fi nancial borrower 

balance sheet channel 
of small banks. In other 
words, in distressed 
countries the low net 
worth of smaller fi rms 
(which mainly borrow 
from small banks) and 
their higher risk profi le 
make loans to these 
borrowers relatively 
unattractive to banks. 

Chart 1 Monetary policy and financial fragility: the amplification of the credit channel

Panel A – Countries under stress

Bank-lending channel Borrower’s balance sheet channel
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Note: The charts show the estimated impulse response functions of year-on-year GDP growth to a 25 basis point increase in the monetary 
policy rate at selected quarters for countries under stress (Panel A) and for other countries (Panel B). The green dashed line is the median 
response estimated from the full VAR system. The blue area is a 68% Bayesian credible set around this median. The red dotted line 
is the response obtained when closing down the bank lending channel (left-hand side) or the balance sheet channel (right-hand side). 
The difference between the green dashed and the red dotted lines is the median amplifi cation effect due to the credit channels.

The amplifi cation of the 
monetary policy transmission 
through the 
non-fi nancial borrower balance 
sheet channel has operated 
mainly through small banks in 
distressed countries.
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The effect of non-standard measures

The malfunctioning of fi nancial markets and 
fragmented fi nancial conditions resulted in the 
impairment of the transmission mechanism of 
monetary policy. This was particularly true in 
countries where government fi nances were 
under strain and where funding through the 
money market, for banks in particular, was 
restricted.4

A complementary analysis based on regressions 
to compute recursive correlations among credit 
variables, interbank funding, and central bank 
liquidity provisions can provide more evidence 
supporting this claim.

See Praet (2012).4 
Long-term central bank liquidity is defi ned as the secured liquidity 5 
provided to the banking sector with a maturity of between three 
months and one year. Since the analysis ends in the third quarter 
of 2011, the two refi nancing operations with a maturity of three 
years (December 2011 and February 2012) are not included.

Chart 1 Monetary policy and financial fragility: the amplification of the credit channel

Panel B – Other countries

Bank-lending channel Borrower’s balance sheet channel
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0.3
0.2
0.1
0.0

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6

0.3
0.2
0.1
0.0

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0.3
0.2
0.1
0.0

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6

0.3
0.2
0.1
0.0

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Note: The charts show the estimated impulse response functions of year-on-year GDP growth to a 25 basis point increase in the monetary 
policy rate at selected quarters for countries under stress (Panel A) and for other countries (Panel B). The green dashed line is the median 
response estimated from the full VAR system. The blue area is a 68% Bayesian credible set around this median. The red dotted line 
is the response obtained when closing down the bank lending channel (left-hand side) or the balance sheet channel (right-hand side). 
The difference between the green dashed and the red dotted lines is the median amplifi cation effect due to the credit channels.
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Chart 3 reports the recursive correlation 
between long-term central bank liquidity and 
the volumes of transactions in the unsecured 
interbank market.5 From mid-2010, the 
correlation between (private) interbank volumes 
and (public) long-term ECB liquidity provision 
began to decline and became signifi cantly 
negative for the countries under sovereign 
stress. In other words, in these countries, a 
lower access to the private interbank market 
was related to an increase in central bank 
liquidity borrowing. This substitution between 
private and public provision of liquidity 
occurred at the time when the sovereign crisis 

escalated and declines in capital infl ows were 
observed in some euro area countries.6 In the 
other countries, private and public liquidity 
remained complementary, thus suggesting that 
bank liquidity needs have been covered using 
both sources of liquidity.

Chart 4 reports the impact of long-term 
liquidity provisions on bank lending 
standards and conditions for the two groups 
of countries. For the countries under stress, 
the negative estimates suggest that more 

See Merler and Pisani-Ferry (2012).6 

Chart 2 decomposing the credit channel of monetary policy: Impact of bank size in countries 
under stress

Bank-lending channel Borrower’s balance sheet channel
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Note: The charts show the estimated impulse response functions of year-on-year GDP growth to a 25 basis point monetary policy 
shock at selected quarters. The green dashed line is the median response estimated from the full VAR system. The blue area is a 68% 
Bayesian credible set around this median. The red dotted (blue) line is the response obtained when closing down the bank lending channel 
(left-hand side) or the balance sheet channel (right-hand side) of small (large) banks. The difference between the green dashed and the 
red dotted (blue) lines is the median amplifi cation effect due to the credit channels of small (large) banks.
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central bank liquidity has helped foster better 
credit conditions for borrowers, with the 
strongest effect just after the introduction of 
the fi xed rate full allotment policy. For the 
other countries, however, the relationship is 
not signifi cant. 

In sum, when examining in detail the different 
transmission channels, the analysis suggests 
that the effect of the bank lending channel 
has indeed been 
partly mitigated by 
the policy actions, 
particularly in 
2010 and 2011. By 
providing unlimited 
liquidity through 
the full allotment 
policy and the long-
term refi nancing 
operations, the ECB 
was able to reduce the 
costs arising for banks from restricted private 
liquidity funding by effectively substituting 
the interbank market and inducing an easing of 
lending conditions.

Conclusions

The analysis conducted in this article shows 
that the transmission mechanism of monetary 
policy has changed with the crisis, with a strong 
amplifi cation effect of the credit channel in 
countries under sovereign stress. The ECB’s 
policy measures – which have targeted almost 
exclusively banks’ liquidity – have been 
effective in mitigating bank liquidity problems, 

thus, in great part, 
neutralising the bank 
lending channel, and 
have helped in 
fostering better credit 
conditions for 
borrowers in 
distressed countries. 
In the same countries, 
however, the non-
fi nancial borrower 
balance sheet channel 

remained constrained, especially for small 
banks, until the end of 2011. In this respect, the 
analysis in this article would support, for 
example, the decision to enlarge the collateral 

Chart 3 Effects of interbank transactions 
on long-term central bank liquidity
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Note: The chart reports the recursive estimates of the coeffi cients 
of the interbank transaction volumes in a regression where the 
left-hand side variable is the liquidity provided in the long term 
refi nancing operations by the central bank. Additional control 
variables are: GDP growth, infl ation, credit demand for the three 
categories of loans, bank lending and borrower’s balance sheet 
variables for the three categories of loans, EONIA rate and long 
term-interest rates. All explanatory variables are lagged by one 
quarter. The dotted lines mark the 68% confi dence interval.

Chart 4 Effects of long-term central bank 
liquidity (LTROs) on lending conditions
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Notes: The chart reports recursive estimates of the coeffi cients 
of the liquidity provided in the long-term refi nancing operations 
(LTROs) by the central bank in a regression where the left-hand 
side variables are the net percentage of banks that have changed 
lending conditions and standards that they apply to borrowers. 
Additional control variables are as in Chart 3.

With the ample liquidity provided 
the ECB has reduced the costs 
arising for banks from the 
restrictions to private liquidity 
funding by effectively substituting 
the interbank market and inducing 
a softening of lending conditions.
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framework of the Eurosystem – in particular by 
accepting loans to small and medium 
enterprises as eligible collateral – with the 
explicit objective of meeting the demand for 

liquidity from banks in order to promote 
lending to all type of firms.7 

See Draghi (2012).7 
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How do firms adjust to a deep and sudden 
fall in demand? Are these reactions different 
or reinforced when the drop 
in sales is paired with a 
credit drain? Prices, output, 
profit margins and costs 
are all different margins 
of adjustment that the firm 
can use. Among costs, the 
menu of alternatives is large. 
Firms can, at least partially, 
pass on the fall in demand to suppliers by, for 
example, renegotiating prices of intermediate 
inputs. In addition, firms can readjust labour 
costs by lowering either 
employment or wages. 
The relative importance 
of each of these margins 
of adjustment is likely to 
depend on the intensity and 
nature of the shock, as well 
as on the structural features 
of the product and labour 
markets where the firm is operating.  
This article sheds some new light on these 
questions, drawing on a wealth of information 
collected from a large survey of European  
firms during the initial phase of the recent 
crisis.2

Incidence of demand and credit supply 
shocks and firms’ primary reactions

In summer 2009, firms in all countries included 
in the survey perceived the negative demand 
shock they had faced to be more important than 
the credit supply shock they were exposed to. 
Across countries, there was more heterogeneity 
in the perception of the severity of the demand 
shock compared to the importance of the 
credit shock. The most severe demand shock 
occurred in the Estonian economy. By industry, 
both shocks fell disproportionally strongly on 
manufacturing firms; and the credit shock was 
more strongly felt among smaller firms.3

Firms may react to these negative shocks by 
adjusting prices, output, profit margins and 

costs. The evidence from the 
survey, summarised in Table 
1, reveals that cost reductions 
are the most common 
adjustment strategy. Not 
surprisingly, the importance 
of each of the adjustment 
strategies increases with 
the intensity of the shock. 

However, these increases are not homogeneous 
across strategies. While reducing output was 
the main adjustment strategy for 21.3% of 

the firms facing weak 
demand and a weak credit 
shock, this percentage 
jumped to 62% among 
firms confronted with a 
strong demand shock in 
conjunction with a weak 
credit shock. Indeed, 
reducing output is the 

strategy with the highest elasticity with respect 
to the strength of the demand shock.

How do firms cut costs?

When looking at firms’ cost-cutting strategies, 
it emerges that labour costs are more commonly 

This article summarises research documenting how European firms adjusted to the negative demand 
and credit shocks they faced during the initial phase of the recent financial crisis, from late 2008 
to summer 2009. Cutting costs is the prevailing adjustment strategy, with labour costs being more 
commonly adjusted than non-labour costs. It is striking that not even in an environment of a sharp 
economic downturn do firms cut base wages in order to protect jobs. Nevertheless, the behaviour of 
European firms across countries differs depending greatly on countries’ labour market institutions. 

By Ana Lamo

FIRMS’ AdJUSTMENT dURING  
TIMES OF CRISIS1

This article summarises results in Fabiani et al. (2012).1 
The survey, carried out in the context of the Eurosystem Wage 2 
Dynamics Network (WDN), was conducted in two waves. 
The first wave was launched in 2007 and covered firms in 
17 countries. It contained a wide array of background questions 
on the characteristics of the firm. The second wave was carried 
out during the summer of 2009, and was specifically designed to 
assess the different adjustment mechanisms that firms were using 
to cope with the global crisis. The findings in this note are based 
on the nine European countries that carried out the second wave: 
Belgium, the Czech Republic, Estonia, Spain, France, Italy, the 
Netherlands, Austria and Poland. Several research papers look 
at firms adjustment strategies prior to the crises using the first 
wave of the WDN survey; see Babecký et al.,(2012)  Bertola et al. 
(2012), Drurant et al. (2012), and Galuscak et al. (2012).
Clearly, the relevance and magnitude of the negative shocks, 3 
as perceived by firms, are subjective and depend on the past 
volatility of the underlying variable. Also, firms’ perceptions may 
differ systematically across the sampled countries. Nevertheless, 
there is ample evidence that the actual decline in GDP is 
sufficiently closely correlated with the magnitude of the adverse 
shocks, as perceived by firms.

At the onset of the 
crisis, firms perceived 
demand shocks as 
more important than 
credit shocks.

Cost reductions were the 
most common strategy 
used by firms, with no 
major differences across 
sectors or countries.
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adjusted than non-labour costs in response 
to the crisis. On average, some 66% of the 
surveyed firms responded saying that their main 
adjustment strategy for cutting costs involved 
reducing some aspect of total labour costs. 
This percentage jumps to 78% for those firms 
facing a strong demand 
shock in conjunction with 
a weak credit shock, and it 
is slightly higher for those 
confronted with both a 
strong demand and a strong 
credit shock (see the first 
and second columns in 
Table 2). 

With regard to the different channels of 
labour cost adjustment (see the third to the 
last columns in Table 2), the most prominent 
feature is that almost no firms said that cutting 
base wages was their main cost-cutting 

strategy. In the whole sample, only 1.2% of 
the firms chose this option, ranging from 0% 
in the Czech Republic to some 14% in Estonia. 
When looking at cost-cutting strategies related 
to labour inputs, namely cuts in permanent 
employment, cuts in workers employed under 

a temporary labour contract, 
and cuts in hours worked, 
it is evident that cuts in 
hours worked was the least 
common strategy of the 
three. The most common 
strategy for cutting labour 
input and, more generally, 
labour costs was reducing 
the number of temporary 

employees. Spain, the country with the highest 
prevalence of temporary contracts, features 
prominently in this respect. The findings of 
the survey further suggest that, indeed, only 
when shocks become sufficiently large are 

Table 1 Firms’ reaction to shocks

(percentage of firms by type of shock attributing relevance or great relevance to a given reaction)

Weak demand  
and weak credit shock

Strong demand  
and weak credit shock

Strong demand  
and strong credit shock

Total
reduce prices 31.5 41.7 50.3
reduce margins 37 46.2 62.2
reduce output 21.3 61.9 66.8
reduce costs 66.5 77.8 93.8

Note: The percentages in this table are employment-weighted and rescaled excluding “do not know” answers.

Table 2 Firms’ cost-cutting strategies

(percentage of firms choosing a given strategy as the main adjustment strategy)

 
Non-labour 

costs
Labour 

costs
Base  

wages
Flexible 

wages
Permanent 

employment
Temporary 

employment
Hours 

worked

Total 33.9 66.1 1.2 9.8 16.9 24.3 13.6
By type of shock

weak demand shock 42.5 57.5 0.8 9.5 13.2 21.6 11.6
strong demand/weak credit 
shock 22.6 77.4 1.6 11.9 17.5 29.8 16.1

strong demand/strong credit 
shock 20.8 79.2 2.4 7 31.2 24 14.6

By country 
Belgium 24.6 75.4 0.9 3.1 16.8 29.6 24.9
Czech Republic 40.1 59.9 0 10.4 27.9 16.4 5.3
Estonia 23.5 76.5 14.3 25.1 24.2 3.7 9.3
Spain 22.8 77.2 1.0 5.5 23.2 41.6 5.9
France 26.2 73.8 0.1 9.9 17.1 33.9 12.4
Italy 33.7 66.3 1.3 8.9 16.6 21.1 18.4
Netherlands 38.8 61.2 1.4 5 8.1 40.5 6.2
Austria 28 72 0.3 12.2 12.2 11.1 36.2
Poland 48.7 51.3 1.9 15.9 16.7 9.1 7.6

Note: The percentages in this table are employment-weighted and rescaled excluding “do not know” answers.

Reductions in labour 
costs were achieved 
mostly by adjusting 
quantities, namely 
temporary employment.
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firms willing to start cutting back on jobs of 
employees with open-ended contracts. For 
example, 31.2 % of firms facing strong demand 
and credit shocks did 
exactly this in order to 
cut costs.

Labour market 
institutions

While the patterns 
outlined above are broadly consistent across 
sectors, there is significant heterogeneity in the 
behaviour of European firms across different 
countries, depending on their labour market 
institutions.

Not surprisingly, firms in countries where 
employment protection legislation is more 
stringent tend to adjust their number of 
temporary employees, rather than employees 
with open-ended contracts. Similarly, union 
bargaining power, as measured by the share 
of employees covered by union contracts, 
is found to be positively correlated with 

variations in labour quantities, and negatively 
correlated with wage adjustments. In addition, 
the prevalence of centralised collective wage 

agreements tends to 
hinder the adjustment 
of wages, even the 
flexible components, and 
induces firms to reduce 
labour costs through the 
intensive margin.

Conclusions

European firms have adjusted to the initial 
phase of the crisis mainly by cutting labour 
costs. However, firms were reluctant to cut 
wages, they have instead cut employment. 
There is great heterogeneity in the behaviour 
of firms across different European countries, 
depending on their labour market institutions. 
Collective bargaining institutions, employment 
protection laws and product market competition 
are all important factors for nominal and real 
rigidities and this shapes the response of wages 
and employment to economic developments. 
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MACROECONOMIC EFFECTS OF LARGE-SCALE ASSET  
PURCHASE PROGRAMS

By Mark Gertler 1 and Peter Karadi

As the nominal interest rate reached its zero lower bound in December 2008, the US Federal Reserve 
unveiled the first of its large-scale asset purchase programs (LSAPs), known more generally as 
quantitative easing (QE). Empirical evidence 2 supports the effectiveness of the programs in calming 
financial markets and stimulating economic activity. In this article, we summarise the conclusions of 
a quantitative framework (Gertler and Karadi (2011, 2013)), which gives a compelling description 
of the macroeconomic effects of these non-standard measures.

The initial asset purchase program was 
followed by subsequent programs over the 
years.3 Empirical evidence, however, suggests 
that none of these were as effective as the initial 
QE1, which mostly involved purchases of 
private assets during tense market conditions. 
What explains this observed difference in the 
effectiveness of the programs? And why were 
they effective in the first place? 

The framework

Our starting premise is that through LSAPs,  
the central bank temporarily substitutes 
impaired private financial intermediation. 
Similarly to private intermediation, the central 

bank funds its asset 
acquisitions by issuing 
interest-bearing 
short-term claims: 
excess reserves, which 
can be thought of as 
overnight government 
debt. LSAPs can affect 

real activity only to the extent that financial 
impairments constrain frictionless private 
financial intermediation. If an abnormal 
return on a particular asset is present, one 
would expect private intermediaries to 
expand their balance sheets to eliminate this 
premium, as long as they do not face any 
funding constraints. In this case, LSAPs 
would be neutral with no effects on yields or 
on the economy, simply crowding out private 
intermediation. 

If, however, private intermediaries are 
constrained in their ability to borrow, LSAPs 
can be important. The advantage the central 
bank has is that it is able to obtain funds 
elastically by issuing riskless reserves even 
under tense market conditions. Net benefits 
from LSAPs can be positive, even if the central 
bank intermediation is less efficient than private 
sector intermediation, provided that this 
efficiency differential is not “too large”.  
Along these lines, one can interpret QE1 in the 

United States as the Federal Reserve increasing 
central bank credit provision 4 in order to offset 
the disruption of private intermediation brought 
about by the demise of the shadow banking 
system following the Lehman collapse.  
As the main friction in the framework  
is the funding constraints of banks, long-term 
refinancing operations by the ECB, which 
provide funding to banks for high quality 
collateral, have comparable effects to direct 
asset purchases.

A similar logic applies to the purchase  
of long-term government bonds. In the absence  
of limits to arbitrage in the private sector,  
the central bank exchanging short-term  
reserves for long-term government debt 
should be neutral. To the extent that credit 
market frictions give rise to an abnormal term 
premium in the market for government bonds, 
however, there is scope for LSAPs to reduce 
long-term rates. Of course, one should expect 
limits to arbitrage to be weaker in markets for 
government bonds than for private securities. 
This implies that a US dollar purchase of 
government bonds has a weaker effect on 
excess returns, and thereby on economic 
activity, than a US dollar purchase of private 
sector assets. 
This accords with 
the conventional 
wisdom that the 
liquidity of the 
government bond 

New York University.1 
See, for example, Krishnamurthy, Vissing-Jorgensen, 2011, 2 
Gambacorta, Hoffman, Peersman, 2011, Williams, 2011.
It involved purchases of mostly private assets (debt and 3 
mortgage-backed securities of mortgage refinancing agencies 
(AMBS)) reaching 12% of the US gross domestic product.  
The second wave of purchases (QE2) was announced in  
October 2010, during calmer market conditions. It involved 
purchases of long-term government debt at around 4% of the 
GDP. Finally, in September 2011, the Federal Reserve embarked 
on QE3, a maturity extension program that was essentially a 
sterilised acquisition of long-term government bonds financed by 
selling some of its short-term bonds.
Here it is interesting to note that the Federal Reserve chairman, 4 
Ben Bernanke, used the term “credit easing” to describe the 
first round of LSAPs. We think this is a more accurate term than 
quantitative easing.

Through large-scale asset 
purchases, the central bank 
temporarily substitutes 
impaired private financial 
intermediation. 

Asset purchases in more 
impaired markets have 
greater macroeconomic 
effects. 
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market makes purchases of this asset less 
effective, everything else being equal, than 
purchases of less liquid assets, such as AMBSs 
or commercial paper.

The framework is a standard quantitative 
macroeconomic model extended by a 
financially constrained banking sector.  
As banks are the major providers of credit  
to the private sector, the balance sheet position 
of the banking sector becomes a critical 
determinant of the cost of credit that borrowers 
face. Through the credit conditions, in turn, 
banks’ financial conditions will influence 
economic activity. The central bank can 
conduct monetary policy either by adjusting  
the short-term interest rate (as long as the zero 
lower bound allows for further easing) or by 
engaging in asset purchases. The central bank 
may purchase long-term government bonds  
as well as private securities.

Chart 5 presents impulse responses  
to purchases of private versus government 
securities in the framework, while keeping  
the short-term interest rate fixed for a year.  
The calibration of the model economy 
is informed by US data. The dotted line 
illustrates the response to purchases of long-
term government bonds, imitating the actual 
path of purchases during the second round of 
quantitative easing in the United States (QE2). 
The solid lines shows the counterfactual effects 
of a similar size purchase of private securities.

The decline in long-term credit rates produces a 
peak increase in output of 1%, with an increase 
in inflation and asset prices, roughly consistent 
with event study evidence. The effects on the 
main macroeconomic variables mirror those of 
conventional monetary policy easing.  
The similarity between conventional and 
non-standard easing explains why the LSAP 
programs are more effective when the zero lower 
bound is binding: their effect is not offset by the 
stabilizing effects of standard interest rate policy. 

The LSAPs work, ultimately, by reducing excess 
returns: asset price increases raise the equity 
value of financial intermediaries, thereby 
alleviating their funding constraints. This leads 
to credit easing with a corresponding fall in the 
term premia of the government bonds 5 and the 
yield spread of the corporate bonds. The lion’s 
share of the drop in the ten-year government 
bond rate – roughly ten out of the overall twelve 
basis point drops – is due to a decline in excess 
returns.

Finally, the figure shows that, broadly in line 
with the evidence, an equivalent size purchase 
of the private security has roughly double 
the effect on long-term bond yields and the 
rest of the economy. The exact difference 
depends on the assumption about the strength 
of the financial friction that inhibits arbitrage 
in each case. However, provided that the 
friction is greater for private securities than for 
government bonds, purchases of the former will 
have stronger effects than those of the latter. 

The term premium is measured as the spread between the ten-year 5 
bond rate and the yield to maturity on the ten-year “risk-free” 
swap rate (i.e. the rate on a security that pays the short rate each 
quarter for ten years that would be priced by the household).
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Conclusions 

The framework was designed to provide 
a unifi ed way in which to think about the 
various LSAP programs that the US Federal 
Reserve has pursued over the course of the 
recent crisis. However, this may also prove 
useful for analysing new programs currently 
under consideration, as well as some of the 
LSAPs pursued by other central banks. Though 
the details differ, the long-term refi nancing 
operations (LTROs) undertaken by the ECB 
have a similar fl avour to the LSAPs that we 
have been analysing. Under the LTROs, 

the ECB does not directly purchase assets: 
However, it does so indirectly by accepting 
the assets as collateral for loans to participating 
banks. In particular, it provides three-
year variable rate credit to banks for loans 
collateralised by assets it deems acceptable, 
including certain government bonds, certain 
asset-backed securities and even certain types 
of bank loans. The haircuts on the collateral 
vary according to the risk class. As with 
LSAPs, for LTROs to be effective, private 
intermediaries must be constrained in their 
ability to perform the same type of arbitrage 
as the central bank. 

Chart 5 Impulse responses to private and government asset purchases
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A potential caveat arises from the assumption 
of cooperative maturity policy by the fiscal 
authority, postulating that the purchase of 
long-term government bonds is not going to be 
reversed by lengthening the maturity of new 

issuance. It should be noted, therefore,  
that uncooperative maturity policy has the 
potential of fully eliminating the  
effectiveness of large-scale purchases  
of long-term government assets.
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Box

PROGRESS OF THE MACRO-PRUdENTIAL RESEARCH NETWORK (MaRs) TWO YEARS ON

Since 2010 the European System of Central Banks (ESCB) has been running the  
Macro-prudential Research Network (MaRs). By drawing lessons from the financial crisis, the 
objective of MaRs is to develop core conceptual frameworks, models and tools that can provide 
research support for macro-prudential supervision in the EU. It is organised in three work 
streams (WSs): 

Macro-financial models linking financial stability and the performance of the economy (WS1); • 

Early warning systems and systemic risk indicators (WS2); and • 

Assessing contagion risks (WS3). • 

In September 2012, the network published a report summarising its progress over the two years 
that it has been in operation. This box provides a short summary of the report.1

A central task for WS1 is to develop theoretical and empirical frameworks that integrate 
realistic characterisations of widespread financial instability into models of the aggregate 
economy. WS1 researchers have delivered several new developments along these lines, thereby 
addressing one of the main weaknesses of contemporaneous economics laid bare by the 
crisis. Following these efforts in relatively fundamental research, work has now turned to the 
development of a model that can be used to assess a range of macro-prudential regulatory policy 
instruments. This is a collective project involving several central banks from the ESCB and is 
aimed at providing an analytical tool that is ultimately used for supporting practical  
policy-making. 

WS2 was designed to conduct relatively practical research, which could be of more immediate 
use for policy. The research was aimed at improving indicators of current systemic stress 
and identifying early warning indicators for systemic financial instability and widespread 
imbalances, both for the EU as a whole and at the individual country level. Accordingly, 
various measures of the current level of systemic instability have been proposed in the context 
of WS2, ranging from the application of well-established methodologies to European data 
to new developments. A cross-country project has led to the establishment of a database of 
banking, currency and fiscal crisis events that provides a homogeneous basis for assessing the 
performance of systemic stress and early warning indicators. The database is available online to 
interested researchers.

One of the main directions of WS3 is to assess the scope for cross-border bank contagion 
across EU countries. The output included research results relating to relevant interbank market 
structures, the amplification and non-linear effects of fire sales and macro spillovers derived 
from euro area financial accounts. Another strand of work delivered several approaches for 
assessing sovereign contagion effects.

MaRs has made significant progress over the last two years. Its work is becoming even more 
relevant against the background of the current proposals for establishing a Single Supervisory 

1 The full report, detailing all research contributions, can be downloaded from the ECB’s website: http://www.ecb.europa.eu/pub/pdf/
other/macroprudentialresearchnetworkreport201210en.pdf. Ongoing information about MaRs research papers, conferences and related 
speeches can be found under http://www.ecb.europa.eu/home/html/researcher_mars.en.html.
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Mechanism (SSM) in Europe. It is envisaged that the SSM will also have the power to design 
macro-prudential policies aimed at systemic stability.

Participating central banks would find it desirable to see the wider economics community, 
in particular academic research and teaching, pursuing more decisively some of the main 
areas of research currently being explored in the context of MaRs – notably the development 
of aggregate frameworks incorporating widespread financial instability and their use for the 
assessment of macro-prudential regulatory instruments. MaRs will continue its work in 2013.  
A report of its main results is planned for the spring of 2014.
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