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INTRODUCTION 

The ECB has 'adopted a number of non-standard measures during the crisis to foster, as 

much as possible, a smooth functioning of the monetary policy transmission throughout the 

euro area'.  These measures include huge liquidity provision (unlimited fix rate allotment) 

and the Securities Market Programme, i.e. government bond purchase at the secondary 

market. Also other major central banks like the Federal Reserve and the Bank of England 

have reacted with non-standard measures. These measures have been reflected in the 

composition and volume of the balance sheet of the respective central banks. Making the 

comparison with 'equivalent economies' the questions arises how the other central banks 

reacted to the financial crisis and how effective their crisis response has been. The notes in 

this compilation are comparing the various crisis reactions of central banks by answering 

inter alia the following questions: 

• What are the similarities and differences in the crisis reaction of the ECB, the FED 

and the Bank of England, so far? What are the reasons for the different reactions 

(institutional set up, economic reasons etc.)? 

• How successful have these measures been? 

• How did the central banks interact during the crisis?  

• How transparent has the crisis policy been? Especially what information was 

provided? What information should have been provided? 

• How did the 'non-standard policy measures' influence their balance sheets in volume 

and composition? How informative are the balance sheets of the respective central banks? 
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Abstract 

Different economic and financial structures require different crisis responses. 

Different crises also require different tools and resources. The first ‘stage’ of the 

financial crisis (2007-2009) was similar on both sides of the Atlantic, and the 

response was also quite similar. The second stage of the crisis is unique to the 

euro area. Increasing financial disintegration within the region has forced the ECB 

to become the central counterparty for the entire cross border banking market 

and to intervene in the sovereign bond market of some stressed countries. The 

actions undertaken by the ECB, however, have not always represented the best 

response, in terms of effectiveness, consistency and transparency. This is 

especially true for the Securities Markets Programme (SMP): by de facto imposing 

its absolute seniority during the Greek Private Sector Involvement (PSI), the ECB 

has probably killed its future effectiveness. 
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EXECUTIVE SUMMARY 

Different economic and financial structures require different crisis responses. Different 

crises also require different tools and resources. It is crucial, in this sense, to separate the 

analysis of the action of leading central banks in two phases. In the first ‘stage’, following 

the burst of the global financial crisis (2007-2009), monetary policy responses undertaken 

by the ECB, the BoE and the FED were quite similar. On both sides of the Atlantic, these 

included the extension of the scope of existing facilities as well as engineering of new 

mechanisms to facilitate access of financial institutions to official liquidity. 

The second stage of the crisis (2010-2012) is, instead, unique to the euro area since the 

degree of financial stress and risk perception dominating the EMU financial markets was 

unprecedented. After 2010, in the US, the main concern was about the economic cycle. In 

order to boost a weak economy through lower long-term interest rates, the FED undertook 

massive asset purchases financed by central bank money, the so-called Quantitative Easing 

(QE), which led the amount of Treasuries in its balance sheet to USD 1.6 trillion. 

A similar approach was followed by the BoE, who kept purchasing gilts and expanding its 

balance sheet up to GBP 325 billion.  

In the euro area the situation was completely different. In the spring of 2010, the crisis 

took another turn and the ECB response shifted to another level. In May 2010, as markets 

got into a panic about a possible Greek insolvency, the ECB Council decided to intervene in 

the sovereign bond market of troubled countries, through the Securities Markets 

Programme (SMP). Formally the Program did not constitute QE, however, given the huge 

amount of funds that, at the same time, is supplied to the banking sector, it is impossible 

to disentangle sterilisation operations. Lastly, in December 2011 the ECB decided to 

implement a new set of longer-term refinancing operations (LTROs) amounting to around 

EUR 1,000 billion aiming to sustain a broken interbank market. 

The most evident consequence of such unconventional measures has been the increase in 

the size of the central bank’s balance sheet. Total assets of BoE and the FED almost tripled 

in about 5 years, while that of the ECB almost doubled. 

A simple comparison between the sizes of the balance sheets is, however, misleading. 

While the Federal Reserve and the BoE have done QE, the ECB had to respond to an 

increasing financial disintegration within the region. The ECB has been forced to become 

the central counterparty of the entire cross border banking market and to intervene in the 

sovereign bond market of some stressed countries. Therefore, its main policy approach can 

be qualified as ‘credit easing’. 

When assessing the effectiveness of the two approaches it emerges that while the ECB has 

responded massively to the crisis (LTRO and SMP), it has also tried to minimise its own 

risk. Alas, this implies that its policy cannot be fully effective. This approach is significantly 

different from the one chosen by the FED, who showed its willingness to take on credit risk 

in order to provide relief to private investors, which therefore could recover quickly.  
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1. INTRODUCTION 

Different economic and financial structures require different crisis responses. This paper 

offers a comparison between the different action undertaken by the US Federal Reserve 

and the European Central Bank since late 2007.1 It is crucial, in this sense, to separate the 

analysis in two phases: a first ‘stage’, corresponding to the burst of the financial crisis 

(2007-2009) and a second stage of the crisis (2010-2012) that has unique characteristics 

in the euro area and thus has required specific and different actions of the ECB. 

                                           

1
  In this course of the paper we also make reference to the Ban of England's response to the crisis. 
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2. THE FIRST PHASE: SIMILAR CRISIS, SIMILAR 
POLICIES 

When the global financial crisis started in late August 2007, the large western central banks 

(the European Central Bank, the Federal Reserve and the Bank of England) promptly 

responded to the crisis by cutting interest rates down to close to zero and adopted a large 

scale of unconventional policy measures. On both sides of the Atlantic, these included the 

extension of the scope of existing facilities, most notably the duration of the usual 

refinancing operations and lowering the standards for eligibility of collateral applied to 

banks. But central banks also engineered new mechanisms. For instance the Bank of 

England (BoE) swapped high-quality illiquid assets from banks in return for Treasuries. 

The Federal Reserve (FED) broadened the set of counterparties for liquidity operations but 

also opened a series of swap facilities to allow other central banks to provide banks locally 

with dollars as the USD is widely used in inter-bank transactions outside the US. 

Despite the scale of the response, the financial crisis intensified in the fall 2008 following 

the collapse of Lehman Brothers. As the main effect of the collapse of Lehman was the loss 

of confidence in the interbank system and the reluctance of banks to lend to each other, 

the primary objective of monetary authorities became to unblock the interbank markets by 

substantially easing access of the financial system to official liquidity. In order to achieve 

this objective, central banks intervened more directly to improve credit conditions in 

particular markets segments. Those measures included expanding further the availability of 

credit to financial institutions, further reduction in main interest rates and asset purchases 

financed by central bank money, the so-called ‘quantitative easing’ (QE). While the Bank of 

England privileged the purchase of medium and long-term government bonds (GBP 200 

billion of gilts between March 2009 and January 2010), the Federal Reserve purchased 

commercial papers, asset-backed securities and other private assets containing credit risk, 

for about USD 1000 billion during the year 2009. At this stage of the crisis, the FED was 

thus taking on credit risk (for instance through the so-called TALF, the Term Asset-Backed 

Securities Loan Facility)2 only later the emphasis shifted to sustaining the economy via 

lower interest rates (see below on the difference between ‘quantitative’ and ‘credit’ easing).  

Compared to the over one thousand billions of USD of asset purchases by the FED, the 

ECB’s Covered Bond Purchase Programme (CBPP, which started in July 2009) of EUR 60 

billion was puny. Instead the ECB put in place a series of other equally unconventional 

measures for about EUR 300 billion focussing on expanding the provision of credit to banks 

in the framework of the so-called ‘enhanced credit support program’, in order to assure the 

well functioning of the credit mechanism in the euro area: 

 switching from variable rate tender to fixed rate-full allotment tender 

procedure in all refinancing operations; 

 extensions of the list of assets accepted as eligible collateral for refinancing 

operations to further ease access to Eurosystem operations in an attempt to 

reduce asset-side constraints on banks’ balance sheets; 

 

                                           

2
  ‘The TALF is intended to assist financial markets in accommodating the credit needs of consumers and 

businesses by facilitating the issuance of asset-backed securities collateralised by a variety of consumer and 
business loans. The loans provided through the TALF to eligible borrowers are non-recourse, meaning that the 
obligation of the borrower can be discharged by surrendering the collateral to the FRBNY’ in   
http://www.federalreserve.gov/releases/h41/current/h41.htm#h41tab1. 

http://www.federalreserve.gov/releases/h41/current/h41.htm#h41tab1
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 setting up of additional longer-term refinancing operations for financial 

institutions with a maturity of up to six months; 

 from time to time providing liquidity in foreign currency, through the swap 

line provided by the FED. 

The common effect of these operations was an unprecedented expansion of central banks’ 

balance sheets: Figure 1 shows that the increase has been particularly important in the UK, 

where it reached 300% between May 2006 and May 2012. In relative terms, the increase in 

the ECB balance sheet looks small with ‘only’ 170% over the same period, while the FED 

expansion has been of the order of 230%. 

Figure 1: Total Assets/Liabilities: ECB, FED and BoE 

 

Source: Authors’ elaboration on ECB, FED, BoE data. 
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3. THE SECOND PHASE: RISK MANAGEMENT VERSUS 
STANDARD ECONOMIC POLICY 

The second stage of the crisis (2010-2012) is, instead, unique to the euro area since the 

degree of financial stress and risk perception in the financial markets were not the same 

across the two sides of the Atlantic. In the US, the main concern was about the economic 

cycle: the economy was not growing robustly and labour market not recovering, a more 

intense stimulus through monetary policy was then deemed necessary. In August 2010 the 

FED decided to implement further asset purchases through open market operations, buying 

USD 30 billion of short-term Treasury Notes between August and September. In November 

2010 a second wave of ‘quantitative easing’ was announced leading the amount of 

Treasuries in its balance sheet to USD 1.6 trillion. A similar approach was followed by the 

BoE, who kept purchasing gilts and expanding its balance sheet up to GBP 325 billion. 

On the continent on other side of the Atlantic, the situation was different and in the spring 

of 2010, the crisis took another turn with epicentre in the euro area and the ECB response 

shifted to another level. Until 2010 dealing with divergent sovereign bond yields did not 

represent a challenge for ECB. The interest rate spreads on sovereign bonds issued by each 

of the euro area Member States fell almost to zero during the period 2002-2007 driven by 

the underestimation of intra-countries differences and internal disequilibria. While 

international investors were considering Greek and German bonds the same, the ECB 

did/could not obviously do otherwise, and accepted sovereign securities as collateral of the 

same quality regardless of the country who was issuing the paper. 

In May 2010, as markets got into a panic about a possible Greek insolvency, the ECB 

Council decided to intervene and started buying Greek bonds in the secondary markets in 

order to reduce the pressure and give the time to euro area governments to finalise the 

European rescue fund, the European Financial Stability Facility (EFSF). In the exceptional 

circumstances that President Trichet defined as “most difficult situation since the Second 

World War – perhaps even since the First World War”3, the ECB launched the Securities 

Markets Programme (SMP). The official explanation was the need to restore the proper 

functioning of the monetary policy transmission mechanisms “in order to maintain medium 

term price stability”.4  

                                           

3
  See: http://www.ecb.int/press/key/date/2010/html/sp100515.en.html. 

4
  From the official communiqué: “address the severe tensions in certain market segments which are hampering 

the monetary policy transmission mechanism and thereby the effective conduct of monetary policy oriented 
towards price stability in the medium term”. 

http://www.ecb.int/press/key/date/2010/html/sp100515.en.html
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Figure 2: Central banks’ Securities purchase as % of GDP 

 
Source: Author’s elaboration on ECB, FED, BoE data. 

Figure 2 shows how the purchases made by ECB under the two open market operations 

(SMP and CBPP) appear very limited in comparison to the QE undertaken by the FED 

and the BoE. 

In addition, in several occasions, the ECB lowered the threshold for the eligibility of debt 

instruments issued or guaranteed by the governments of the most troubled countries.5 This 

was needed given that the existing rules for eligible marketable assets required fulfilment 

of standards of credit quality in order to be accepted as collateral in monetary policy 

operations. Subsequently, these rules were changed to establish a sliding scale of haircuts 

defined as a function of credit ratings and to be applied to eligible securities.  

Formally, the SMP did not constitute QE since the ECB sterilised its purchases by 

conducting liquidity absorbing operations by the same amount. In reality, however, it is 

impossible to disentangle these sterilisation operations and their effect, since the ECB 

maintained a full allotment policy on all (standard and long-term) refinancing operations. In 

other words, liquidity was absorbed to offset bonds purchase while unlimited liquidity was 

provided to banks through standard and unconventional refinancing operations. Moreover, 

technically the liquidity absorption (for the purpose of sterilisation) consisted in the ECB 

attracting fixed-term deposits from commercial banks. However, deposits which commercial 

banks were anyway holding at the ECB were always much larger than the amount required 

for ‘sterilisation’ operations. When commercial banks park hundreds of billions of excess 

liquidity at the central bank, it does not make much sense to insist on a fine difference 

between QE and a (sterilised) ‘securities purchase programme’. 

Finally, on 8 December 2011 the ECB decided to implement a new set of longer-term 

refinancing operations (LTROs) with a maturity of 36 months and the option of early 

                                           

5
  The ECB changed eligibility rules for Greece, Ireland and Portugal, see its press releases for 3 May 2010: 

http://www.ecb.europa.eu/press/pr/date/2010/html/pr100503.en.html; for 31 March 2011: 
http://www.ecb.int/press/pr/date/2011/html/pr110331_2.en.html; and 7 July 2011: 
http://www.ecb.europa.eu/press/pr/date/2011/html/pr110707_1.en.html. 

http://www.ecb.europa.eu/press/pr/date/2010/html/pr100503.en.html
http://www.ecb.int/press/pr/date/2011/html/pr110331_2.en.html
http://www.ecb.europa.eu/press/pr/date/2011/html/pr110707_1.en.html
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repayment after one year. The first operation, conducted on 21 December, saw the 

participation of around 500 banks asking for EUR 490 billion, while in the second one, 

conducted in February 2012, 800 banks asked for EUR 530 billion (see the red square 

in Figure 4). Section 4 offers a critical lecture of this operation, but at this point it is 

important to remark that while the LTRO represents a peculiar action of the ECB during this 

second stage of the crisis, the FED had followed similar approach in the early stage of the 

financial crisis in 2008 and had moved after 2010 to direct injection of liquidity thought 

the QE. 
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3. THE ROLE OF TRANSPARENCY 

In a ranking compiled in 2007 among the most transparent Central Bank in the world, the 

ECB was placed fifth, after (in descending order) the Reserve Bank of New Zealand, the 

Swedish Riksbank, the Bank of England, the Czech National Bank and the Bank of Canada.6 

Unfortunately the same transparency has not been assured during the SMP. The ECB has 

only published the weekly amount of bonds purchased without any other details unveiled, 

neither about the composition and maturity of the purchases, nor the criteria for purchases 

or the planned amount of the program. Data on weekly purchases suggest that the ECB has 

embarked on market intervention intermittently. Market estimates indicate that in the first 

phase (from May 2010 until July 2011) the main (possibly only) target was Greek bonds, 

followed by Irish and Portugal ones. By contrast, after the 7 August 2011, when the 

program was reactivated after stagnating for about one year, the purchase was directed 

toward Spanish and Italian sovereign bonds.  

The ECB's lack of transparency appears even greater if compared to UK and US quantitative 

easing programs. When the Bank of England announced its QE, it stated that “the 

Committee agreed that the Bank should finance GBP 75 billion of asset purchase (...) the 

majority of the overall purchase by value over the next three months will be of gilts”7 and 

added all rules that it would follow in the bond purchase. Similarly, the FED Committee 

announced “to purchase up to USD 300 billion of longer-term Treasury securities over the 

next six months”,8 thus specifying explicitly type of securities and length of the program.  

The purpose of disclosing detailed information by the BoE and the FED was to ensure the 

accountability of both programs to British and American taxpayers. The ECB failed in this 

respect. The absence of transparency has been often motivated as necessary for the 

program to be effective as a full disclosure of the purchase could have caused an uproar 

and worsen the financial (in)stability. In fact this is weak argument. Traders could quite 

easily match market data with ECB purchase announcements and thus identifying the 

bonds targeted by the SMP. 

Another issue is the transparency concerning recipients of ECB financing, especially through 

the LTRO. The EUR 1 trillion channelled into banks has raised concerns about the use made 

by banks of this money. The fall in the spreads of Spain and Italy in the first quarter of this 

year seemed to suggest that these part of the funds were used to sustain the demand for 

peripheral countries debt, however the lack of details does not allow a rigorous analysis of 

the effects of this operation. 

                                           

6
  See Dincer and Eichengreen (2009). 

7
  See http://www.bankofengland.co.uk/publications/news/2009/019.htm and 

http://www.bankofengland.co.uk/markets/marketnotice090305.pdf for a detailed explanation of the purchase 
programme. 

8
  See http://www.federalreserve.gov/newsevents/press/monetary/20090318a.htm. 

http://www.bankofengland.co.uk/publications/news/2009/019.htm
http://www.bankofengland.co.uk/markets/marketnotice090305.pdf
http://www.federalreserve.gov/newsevents/press/monetary/20090318a.htm
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4. EFFECT OF POLICY MEASURES ON BALANCE SHEETS: 
CREDIT EASING VERSUS QUANTITATIVE EASING 

The most evident consequence of such unconventional measures has been the increase in 

the size of the central bank’s balance sheet. Total assets of BoE and the FED almost tripled 

in about 5 years, while that of the ECB almost doubled (though starting former higher level 

in terms of GDP). 

Figure 3: Evolution of FED balance sheet (USD) 

 

Source:  Author’s elaboration on FED data. 

Note:  In million USD. 
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Figur4: Evolution of ECB balance sheet 2007-2012 (EUR million) 

Source: Author’s elaboration on ECB data. 

A simple comparison between the size of the balance sheets or their increase is, however, 

misleading. The magnitudes are by now similar, but there are two qualitative differences 

between the ECB and the FED which are more important than mere balance-sheet size. The 

FED buys almost exclusively risk-free assets like US government bonds or government 

guaranteed ones (see Figure 3 for the evolution in the FED balance sheet), whereas the 

ECB has bought much smaller quantities of risky assets (see Figure 4, the pink area 

representing the SMP), for which the market was drying up. In addition, the FED has lent 

very little to banks, whereas the ECB has lent huge amounts to weak banks with no access 

to market funding (see the red square in Figure 4). The Federal Reserve does Quantitative 

Easing (trying to lower the riskless interest rate), while the ECB does ‘credit easing’.9 

Quantitative easing is supposed to stimulate the economy when the central bank lowers 

long-term (riskless) interest rates by buying large amounts of longer-term government 

bonds with the deposits that it receives from banks. "By contrast, the ECB’s credit easing is 

motivated by a practical concern: banks from some parts of the euro area – namely, from 

the distressed countries on its periphery – have been effectively cut off from the inter-bank 

market."10 

                                           

9
  This section is based on Gros (2012). 

10  Gros (2012). 



Policy Department A: Economic and Scientific Policy 

_____________________________________________________________________________ 

 18 PE 475.117 

The difference between these two approaches shows up in the world’s two biggest central 

banks taking. 

By buying US government bonds, the FED does not incur any credit risk, but it is taking 

interest-rate risk. The FED engages, like a typical bank, in “maturity transformation”. It 

uses short-term deposits to finance the acquisition of long-term securities. With short-term 

deposit rates close to zero and long-term rates at around 2-3% the FED is earning a nice 

gain equal to about 2-3% per year on its bond portfolio of now roughly USD 1.5 trillion, 

which means about USD 30-45 billion per annum. For FED this gain is secondary to 

achieving the overall aim of lowering interest rates.  

While QE involves little risk for the FED, equivalent operations are costly for commercial 

banks. Indeed, under current financial supervision rules banks are obliged to limit maturity 

mismatch and are required to have some long-term funding against long-term 

commitments. However, since long-term funding is more expensive, the attractiveness of 

purchasing long-term securities is much lower for commercial banks. By contrast, the FED 

can determine its own cost of funds. It sets short-term interest rates and affects the 

long-term ones. Hence it can manage this risk.11 

By contrast, the ECB does not assume any maturity risk with its LTRO, because the rate it 

charges on banks is the average of the short-term interest rates that will materialise over 

the next three years. It does, however, take on credit risk, because it is lending to banks 

that cannot obtain funding anywhere else.  

"The banks that are parking their money at the ECB (receiving only 0.25% interest) are 

clearly not the same ones that are taking out three-year loans at 1%. The deposits come 

largely from northern European banks (mainly German and Dutch), and LTRO loans go 

largely to banks in southern Europe (mainly Italy and Spain). In other words, the ECB has 

become the central counterparty to a banking system that is de facto segmented along 

national lines. The real problem for the ECB is that it is not properly insured against the 

credit risk that it is taking on. The 0.75% spread between deposit and lending rates 

(yielding EUR 7.5 billion per year) does not provide much of a cushion against the losses 

that are looming in Greece, where the ECB has EUR 130 billion at stake. 

The ECB had to act when the eurozones’s financial system was close to collapse at the end 

of last year. But its room for maneuvre is even more restricted than that of the FED. 

Its balance sheet is now saddled with huge credit risks over which it has very little control. 

It can only hope that politicians deliver the adjustments in southern Europe that would 

allow the LTRO’s recipient banks to survive."12 

                                           

11
  Certainly the FED would inflict losses on itself by increasing interest rates. Therefore, the recent announcement 

that interest rates will be kept low for an extended period might also have been motivated by more than 

concern about a sluggish recovery. 
12  Gros (2012). 
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5. HOW SUCCESSFUL HAVE CENTRAL BANKS’ MEASURES 
BEEN? 

There are different channels through which injections of money into the economy 

(e.g. direct asset purchases in open market operations) by Central Banks could affect the 

economy. If the central bank intervenes in a market segment for which demand is scarce, 

the asset purchase is likely to have a significant impact on prices and therefore interest 

rates. Considering the effect of the QE on the British economy (Joyce et al., 2010), it could 

be seen as the asset prices in the United Kingdom recovered substantially during 2009 

(although not all of the improvement can be attributed to QE): authors’ estimations 

suggest that gilt yields were about 100 basis points lower than they would otherwise have 

been without QE.  

Focusing on the US experience, there seems to be some evidence supporting the 

effectiveness of the QE: Gagnon et al. (2011) examine the effect of the December 2008 

and March 2009 instalments of the FED large scale asset purchases and find that they 

raised market expectations of further asset purchases, thus reducing the yield on long-term 

assets. The overall size of the reduction in the ten-year term premium has been estimated 

to be somewhere between 30 and 100 basis points. The programs had an even more 

powerful effect on longer term interest rates on agency debt and agency MBS by improving 

market liquidity and removing assets with high prepayment risk from private portfolios. 

Neely (2011) shows also as the ‘quantitative easing’ conducted by the FED in 2010 has 

succeeded in reducing international long-term interest rates, while Hamilton and Wu (2011) 

estimate that the effects of the FED action to sell USD 400 billion in short-term securities 

and simultaneously purchasing USD 400 billion in long-term securities, has reduced the 

slope of the term structure of interest rates by 25 basis points.  

Alas, evidence of the effectiveness of the EBC approach is not encouraging. When in 

August 2011, the ECB intervened in the market to buy Italian and Spanish bonds, yields 

experienced the largest fall since the euro began in 1999. A similar reaction had 

materialised for the Greek, Irish and Portuguese bonds in May 2010 when the SMP was 

launched. But as designed and conducted until now, the SMP has not delivered a long-term 

turnaround in the secondary market: market judgment about troubled countries has not 

changed after the ECB intervention. 
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Figure 5: ECB SMP purchase and GIP spreads (2010) 

 

Source: ECB statistical Data warehouse and Bloomberg. 

As Figure 5 shows, the action undertaken by the ECB trough the SMP has initially 

stabilised market conditions of Greek, Irish and Portuguese bonds, but only temporarily. 

The ECB did not manage to achieve the unspoken aim of the SMP, namely to lower the risk 

premia on peripheral government debt securities. There are two explanations for this. First, 

if risk premia did not result from mere market panic, but actually reflected fundamentals 

(Krugman 1988) a very limited intervention is unlikely to be effective. Moreover, there are 

now signs that the SMP could actually be counterproductive. The reason is that during the 

de facto default of Greece of March 2012, the ECB imposed its absolute seniority. When the 

ECB purchased Greek bonds in 2010 it did so in the private market and it was generally 

assumed that it would therefore be treated pari passu as private investors. However, this 

was not the case. A procedural trick (changing the ISIN number) was used to exclude the 

bonds held by the ECB from the PSI operation. The official justification was that, as the ECB 

is acting for a ‘public policy purpose’, it should not bear any loss. 

In reality, the question is not whether the ECB should have fully participated in the PSI, but 

whether it could have just relinquished its bond holdings for the price at which it had 

purchased them. By requiring that the nominal amount should be paid back on bonds which 

it had acquired much below par, the ECB was telling the private investors that the haircut 

they had to borne was larger. Investors now likely to take this ‘subordination’ effect into 

account, every time the ECB is involved. This implies that further SMP purchases could 

actually now have become counterproductive. This might be the key reason why the ECB 

has not re-activated the SMP despite record risk premia and borrowing costs in 

Spain and Italy.  
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6. CONCLUDING REMARKS 

Different economic and financial structures require different crisis responses. Different 

crises also require different tools and resources. For this reason, in order to understand and 

assess central banks’ reactions to the crisis, it is crucial to distinguish the first phase of the 

global financial crisis (2007-2009), which was rather similar on both sides of the Atlantic, 

from the second stage of the crisis that erupted in Europe and it is unique to the euro area. 

While in the first stage the reaction was similar in the objective and to some extent in the 

tools, significant differences in the approach and in the effectiveness have 

emerged after 2010.  

During the first leg of the crisis the Federal Reserve took considerable risks by providing 

no-recourse loans against collateral, which at the time, appeared to be ‘toxic’. The 

justification was that the market was in a state of panic.  Ex post this judgment proved 

correct. The panic subsided and the Federal Reserve did not make any losses.  As markets 

stabilised the Federal Reserve then tried to sustain employment by reducing interest rates, 

first the short-term ones it controls directly and later longer term interest rates through its 

‘quantitative easing’ and the ‘operation twist’. 

The ECB’s policy was not too different from that of the FED during the first leg of the crisis. 

It extended the provision of central bank funds to banks and bought some assets (covered 

bonds) for which the market did not seem to function properly.  However, in the euro area 

the general financial crisis mutated into a ‘euro crisis’ when savers in Northern Europe 

(especially Germany and the Netherlands) started withdrawing credit to the countries in the 

euro ‘periphery’.   

Overall, this means that while the ECB responding massively to the crisis through ‘credit 

easing’, it is trying at the same time to minimise its own risk. Yet this implies that its policy 

cannot be fully effective. As explained earlier, this is especially manifest in the SMP. As the 

markets now take the super seniority of the ECB into account, any further asset purchase 

by the ECB might actually be counterproductive. It could even increase the risk premium 

because investors know that fewer resources will be available as the ECB has a first call on 

the payments a government can make.  

In addition to this, there is now a danger that other instruments of the ECB might also 

become less effective. With the LTRO the ECB not only provided longer term funding 

against an extended pool of assets eligible as collateral, it also increased considerably the 

haircuts applied to these newly eligible assets, in some cases up to 50% and even 75%. 

This means that huge overcollateralisation is required to access the LTRO. Banks have to 

pledge assets between two and four times the amount of the funding they are 

receiving. Because of this, in case of insolvency, (unsecured) creditors of banks will have 

little left for them and private investors will thus become even more reluctant to provide 

the banks with funding. There is thus a danger that even the LTRO might not work if it 

were tried again. 

This attempt by the ECB to limit its own risk is understandable, as much as the 

consequences of it on the effectiveness of the policy. This approach is significantly different 

from the one chosen by the FED, which by providing no–recourse loans to the private 

sector, through the TALF, gave a strong signal. It was willing to take credit risk to relief 

to private investors, which could therefore recover quickly.  
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Abstract 

When interest rates are close to the lower bound of zero, unconventional 

measures are needed to preserve the monetary policy transmission mechanism. 

In addition, the Global Financial Crisis has caused important disturbances in 

interbank markets, which had required the ample provision of liquidity. This was 

true in the euro area, the UK and the USA, but the European debt crisis has 

further complicated matters. Our empirical estimates show that the 

unconventional measures have generally helped to deal with the liquidity crisis, 

but not with the confidence crisis in the euro area’s sovereign debt market. 
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EXECUTIVE SUMMARY 

While price stability is the main focus of monetary policy, the severe recession following the 

Lehmann bankruptcy in 2008, and the persistent euro-crisis since 2009 have shifted the 

attention towards maintaining financial stability in order to preserve and ensure the proper 

functioning of the monetary policy transmission channel. In response to the Global Financial 

Crisis, most governments in the G20 stimulated the economy in 2009 by large deficit-

financed fiscal programmes, which were successful in preventing the world economy from 

falling into a prolonged depression. 

Because demand by banks for liquid and safe assets has increased rapidly, while private 

investors have been less willing to part with them, major central banks have closed the 

demand gap for riskless and safe assets, entailing a significant increase in their balance 

sheets. The Eurosystem’s total assets rose by 160% between January 2007 and the end of 

March 2012. This is less than the Bank of England’s increase of 300%, and the Federal 

Reserve System’s of 235%, but more than the 20% increase in the balance sheet of the 

Bank of Japan. 

Quantitative easing has become an indispensable monetary policy instrument in the 

financial crisis. The literature has identifies a number of channels through which 

quantitative easing may affect the economy, of which the portfolio balance channel is the 

most important. We list the unconventional measure taken by the Federal Reserve, the 

Bank of England and the ECB and evaluate their impact on long-term government bonds 

and risk spreads. 

Open Market Operations reduce the 3-months spread, lowering the problems in the banking 

sector, for all countries except Germany and Spain. We find a slightly negative effect of the 

Covered Bond Purchasing Programme (CBPP) on Germany and more significant effects on 

Spanish, Portuguese and Irish yields. Hence, in these countries the bailout of private 

markets has been successful with respect to long run debt, but surprisingly there is no 

significant impact on the 3-months risk spread for any country. This outcome is probably 

the product of the increase trust by the markets in the European Central Bank (ECB), which 

is fulfilling its role as the lender of last resort and can take its decisions independently from 

Member State governments. 

The Securities Markets Programme (SMP) has a significant impact only on the Irish long-

term interest rate. The reason is presumably that the ECB interventions are too timid to 

fully reassure markets when there is persistent fire from influential hecklers in Germany 

and elsewhere. 

In the UK, the unconventional policy measures do not have much effect on short and long-

term interest rates. In the US, the evidence is mixed. 

Even if quantitative easing has been successful in managing interest rates, there is a 

particular vulnerability in the euro area that results from the asymmetric expansion of 

collateral for fragile debtors. Swapping debt against central bank money has weakened the 

Eurosystem’s balance sheet in the sense that the portion of riskier assets has increased. It 

is therefore desirable to create Union Bonds as an integrated instrument for monetary 

policy and collateral. Recent measures, whereby national central banks can refuse 

sovereign debt by other Member States as collateral is a step towards financial and 

monetary disintegration and should be avoided by all means. 
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1. BANKING CRISES AND LIQUIDITY 

We live in unusual times. The global economy is going through its worst crisis since the 

great depression, and the euro is at the brink of extinction. Not surprisingly, 

unconventional policy methods are tried, especially by central banks, and often against 

dogmatic opposition. The purpose of this paper is to evaluate to what degree non-standard 

monetary policies have been successful. 

While price stability is the main objective of monetary policy, the severe recession following 

the Lehmann bankruptcy in 2008, and the persistent euro-crisis since 2009 have shifted 

the attention towards maintaining financial stability in order to preserve and ensure the 

proper functioning of the monetary policy transmission channel. However, one should 

distinguish the two phases: (i) The Global Financial Crisis started in 2007 in the USA and 

spread to the rest of the world after the Lehman bankruptcy; (ii) the euro debt crisis 

started in Greece in 2009 as a euro-specific problem, which has been magnified by the 

absence of centralised crisis management and now threatens to spill over into the world 

economy, too. 

In response to the Global Financial Crisis, most governments in the G20 stimulated the 

economy in 2009 by large deficit-financed fiscal programmes, which have successfully 

prevented the world economy from falling into a prolonged depression. Countries like the 

USA, China and Germany, where the stimulus was largest in terms of GDP, did better than 

southern European Member States, which held back and practiced “fiscal discipline”. But 

under the shock of Greece’s sovereign debt problems, European authorities have exited the 

stimulus programmes prematurely, draining the economy of effective demand. Economic 

growth started to slow down again and in the early 2012 a significant number of euro area 

Member States were back in recession. The lack of demand has been particularly bad in 

Europe, although it has also hampered the recovery in the United States. The crisis now 

risks spilling back from the euro area into the global economy, as adverse feedback loops 

between sovereign- and bank-funding stresses have exacerbated vulnerabilities in the EU 

financial sector. The euro interbank market, which had already dried up after the Lehman 

crash, is still dysfunctional in important segments. Asset prices have collapsed and debtors 

were downgraded. While counterparty risks have remained high, banks need to strengthen 

solvency ratios and their balance sheets. In this context, the rigorous attachment to 

austerity and fiscal consolidation is acerbating the crisis and this puts more pressure on the 

ECB to compensate for the failure of European governments to support economic growth. 

Some lessons could be learned from Japan, which had already experienced similar 

problems in the 1990s after the huge financial and property bubble had collapsed and the 

Bank of Japan was the first modern western central bank that found conventional monetary 

policy instruments were no longer functioning correctly at near zero interest rates. The 

Bank of Japan then experimented with non-standard monetary policy called “quantitative 

easing” (QE). Since 2009, all major central banks have resorted to similar measures 

together with more conventional operations. In essence these non-standard measures 

consist of asset purchases financed by central bank money with the purpose of preventing 

a shortage of liquidity in the banking system from turning into a cascade of insolvencies.13 

These measures are particularly important in a financial crisis. 

Financial crises are as old as the capitalist system. They occur usually after seemingly 

sustained increases in asset prices are suddenly corrected downwards, so that values 

decline below their purchase prices and buyers’ balance sheets deteriorate to a point where 

                                           

13  In the case of Greece, this attempt has failed because Member State governments resisted an early bailout, 

which could have stopped the liquidity crisis from turning into a default crisis. 
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they “are under water”, i.e. their net worth becomes negative. Investors then soon turn 

into “distressed sellers” as they rush to sell their assets before prices decline further. The 

demand for liquidity shoots up. At that point a crisis becomes a self-fulfilling panic unless 

some additional liquidity is pumped into markets and there is a growing risk of collapse of 

the entire financial system as opposed to risk associated with any one individual entity, 

group or component of a system.  

Banks are most vulnerable to such systemic risk. They typically borrow short in the form of 

savings and demand deposits and lend at longer maturities. A large part of their asset 

portfolio consists of financial claims that are valued by markets, so that a sudden shock in 

market valuations can drastically undermine their capital. In a recession, a significant 

portion of loans may have to be written off. Depositors may then lose confidence in the 

bank and withdraw money en masse and this forces banks to liquidate assets under duress. 

The fire sales are likely to spread into other market segments and affect the economy as a 

whole. Without further liquidity, bankruptcies surge, economic activity slows down and 

unemployment increases. The ensuing banking crises almost invariably lead to sharp 

declines in tax revenue as well as significant increases in government spending.14 All of 

these phenomena are present in the euro-crisis. 

This raises the issue whether governments or central banks should seek to moderate the 

collapse of asset prices in order to reduce the severity of the crisis. An argument in favour 

of intervention is that stability is a public good which needs to be provided by 

governments;15 against intervention speak those who fear that it generates moral hazard 

because investors count on being bailed out. However, intervention is not an all-or-nothing 

issue. It is an art, which needs to find the right balance for when and how much to 

intervene.  

It is nowadays generally accepted that bailouts are justified in a systemic crisis. In order to 

ensure sufficient liquidity in financial markets, central banks have become, over a long 

process in history, the “lender of last resort” to banks.16 In fact, the development of the 

lender of last resort evolved from the practice of markets, and it is indissociable from 

central banks’ function of being the bank of banks and the monopoly supplier of money as 

legal tender, i.e. of domestic bank reserves and bank notes. By contrast, it is much less 

consensual whether central banks should also bail out governments.17 While history teaches 

that a lender of last resort for banks is necessary for maintaining the stability of the 

monetary economy, government bailouts by central banks have often ended in high 

inflation. Thus, one has to be cautious with central bank intervention in the sovereign debt 

crisis and it was reasonable from a systemic point of view to create the EFSF and the EMS 

as vehicles for government intervention, provided Member States understand the 

importance of this tool for the survival of the euro – and act accordingly. 

All major central banks have fulfilled their function as lender of last resort to the banking 

system during the Global Financial Crisis. Because demand by banks for liquid and safe 

assets increased rapidly, while private investors have been less willing to part with them, 

major central banks have closed the demand gap for riskless and safe assets, entailing a 

significant increase in their balance sheets. The Eurosystem’s total assets rose by 160% 

                                           

14  Kindleberger and Aliber, 2005; Reinhart and Rogoff, 2009. 
15  The failure by euro area Member States of providing this public good is a typical manifestation of a “collective 

action problem”, which can only be solved by a central government. This would require a re-interpretation of 

the notion of sovereignty. See Collignon, 2004. 
16  Freixas, et al. 2000; Rochet and Vives, 2004; Goodhart, 1999. 
17  In Europe, there has been a heated debate whether the ECB should buy up distresses government debt 

(“big bazooka”), because national governments have failed to show the necessary solidarity that could have 

avoided the deterioration of the sovereign debt crisis. 
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between January 2007 and the end of March 2012. This is less than the Bank of England’s 

increase of 300%, and the Federal Reserve System’s of 235%, but more than the 20% 

increase in the balance sheet of the Bank of Japan.18 Figure 1 shows the evolution of 

central banks’ balance sheets during the crisis. Total assets of the ECB have increased in 

shock-like pushes after the Lehman bankruptcy, and after the Greek crisis which caused 

the creation of the EFSF, and again in autumn 2011 when financial markets stated to worry 

about Spain and Italy. The two major non-conventional policy programmes, namely the 

Covered Bond Purchasing Programme (CBPP) and the Securities Markets Programme (SMP) 

have made only small contributions to the increase of the Eurosystem’s balance sheet. In 

the UK, the Asset Purchase Facility (APF) for government bonds (gilts) has been a major 

factor in the increase of total assets.19 By contrast, the FED first used repos for an 

immediate increase of liquidity after the Lehman collapse, and then gradually shifted to 

buying asset backed securities and finally, when markets had somewhat calmed down, to 

Treasuries. 

Under conventional circumstances, central banks enlarge or reduce their assets and the 

supply of base money through exchanging their own liabilities against high-quality 

securities with longer maturity and less liquidity. Thus, they conduct maturity and liquidity 

transformation with safe assets. During the crisis, when private banks’ and corporations’ 

liquidity preference was increasing massively, central banks acted as a “backstop”20 by 

temporarily exchanging riskier assets with safer central bank money.21 The methods, by 

which this was achieved, vary significantly between different economies, even if the overall 

intent is similar. The next section summarises the traditional monetary policy instruments 

used by the Federal Reserve System, the Bank of England and the European Central Bank. 

We will then compare the different methods of quantitative easing (QE). Finally, we will 

look at some empirical evidence for the success of these non-standard monetary policies. 

 

                                           

18  European Commission, 2012: 22. 
19  Joyce et al. 2011. 
20  The definition of ‘backstop’ is: “The act of providing last-resort support or security in a securities offering for 

the unsubscribed portion of shares. A company will try and raise capital through an issuance and to guarantee 
the amount received through the issue, the company will get a back stop from an underwriter or major 
shareholder to buy any of the unsubscribed shares.” 
See:http://www.investopedia.com/terms/b/backstop.asp#ixzz1xKmD3J7U. 

21  IMF, 2012:110. 

http://www.investopedia.com/terms/b/backstop.asp#ixzz1xKmD3J7U
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Figure 1: 
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2. CONVENTIONAL MONETARY POLICY INSTRUMENTS 

The task of modern central banking is to preserve price and output stability. For some 

central banks, like the American Federal Reserve System (FED), these two objectives have 

equal importance,22 for others, like the ECB and the Bank of England, they stand in a 

hierarchical asymmetry, where price stability is the “primary objective” and subject to this 

condition, monetary policy must support balanced growth and full employment.23 

Figure 2 shows in the left graph the evolution of consumer prices in the four major 

economies and on the right side inflation in some Member States of the euro area. After the 

Lehmann crisis, inflation fell below zero nearly everywhere. Only in the year 2010 did 

inflation return to the policy target zones of the respective countries. Traditionally, the 

inflation target in the US is slightly above the euro area. Japanese authorities have 

repeatedly stressed the importance of avoiding deflation. Within the euro area a massive 

deflation happened in Ireland after the Lehman crash, but also in Portugal and Spain. 

Interestingly, in Greece and the UK inflation never fell below zero. In fact, the data seem to 

indicate that the Greek economy responded to the massive collapse of output by increasing 

prices in order to stabilise nominal income. In the United States, quantitative easing may 

have contributed to a moderate increase in prices, but similar measures in Europe seem to 

have had no such impact. Nevertheless, inflation is much higher in the UK than in the other 

countries, and that should be a constraint for the BoE’s monetary policy.24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           

22 The Fed’s mandate is “maximum employment, stable prices, and moderate long-term interest rates”. See 

Federal Reserve Board, 2008. 
23 The ECB is bound by the TEU, Art.3(3):“The Union shall establish an internal market. It shall work for the 

sustainable development of Europe based on balanced economic growth and price stability, a highly 

competitive social market economy, aiming at full employment and social progress, and a high level of 

protection and improvement of the quality of the environment.” Art. 119(2) TFEU defines the tasks for 

Economic and Monetary Union: “...these activities shall include a single currency, the euro, and the definition 

and conduct of a single monetary policy and exchange-rate policy the primary objective of both of which shall 

be to maintain price stability and, without prejudice to this objective, to support the general economic policies 

in the Union, in accordance with the principle of an open market economy with free competition.” Similarly, 

the Bank of England’s brief is “The Bank’s monetary policy objective is to deliver price stability – low inflation 

– and, subject to that, to support the Government’s economic objectives including those for growth and 

employment.” (http://www.bankofengland.co.uk/monetarypolicy/Pages/framework/framework.aspx). The 

difference between the ECB and the BoE is that the ECB has goal independence, meaning it decides itself what 

is price stability, while in the UK this is done by the government. 
24  Goodhart and Ashworth, 2011. 

http://www.bankofengland.co.uk/monetarypolicy/Pages/framework/framework.aspx
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Figure 2: 
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Figure 3 shows the equivalent charts for the development of output. The dramatic output 

losses after the Lehmann crisis are evident in all countries. Amongst the major economies, 

the US has pulled out fastest from the recession and it has reached 2007-output levels by 

mid-2010. By contrast, Japan is still below those levels. Interestingly, for the euro area one 

observes a clear distinction between the initial 12 core euro area Member States and the 

17 members today, which comprise fast growing transformation economies in Eastern 

Europe. The initial euro area of 12 has still not increased its output levels beyond the 2007 

level. The devastating consequence from the financial crisis are particular clear in Ireland 

and Greece, where GDP has fallen by more than 10% and only Germany has pulled away. 

Italy has also experienced severe output losses and does not find any renewed vigour, 

while the situations are deteriorating in Portugal and more recently also in Spain. Given 

these developments it seems clear that unconventional monetary policies must beaming at 

stimulating growth without jeopardising price stability.25 The Bank of England has 

formulated this explicitly: “Between March 2009 and January 2010, the Bank of England 

purchased GBP 200 billion of assets with the aim of injecting money into the economy to 

boost nominal spending and inflation in order to meet the inflation target in the 

medium term”.26 

 

 

 

                                           

25 In fact, the Bank of Japan is the only central bank that introduced quantitative easing with the objective of 

stopping a fall in the price level. See Reith, 2009. 
26  Bank of England, 2011: Foreword. 
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Figure 3: 

Source: Eurostat 

The conventional monetary policy instrument to achieve these goals is the level of short-

term interest rates.27 The rather lengthy transmission process of monetary policy is 

controlled by the operational framework and a monetary policy strategy from which the 

intermediary operational targets are derived. In principle, monetary authorities can target 

money market interest rates or banks’ reserves with the central bank and the two are 

technically equivalent.28 However, when the short-term policy rate is at or near zero, the 

conventional means of effecting monetary ease (lowering the target for the policy rate) is 

no longer feasible. As Bernanke and Reinhart showed in 2004, there are three strategies for 

stimulating the economy at an unchanged level of the policy rate: These involve (i) 

providing assurance to investors that short rates will be kept lower in the future than they 

currently expect; (ii) changing the relative supplies of securities in the market-place by 

altering the composition of the central bank's balance sheet, and (iii) increasing the size of 

the central bank's balance sheet beyond the level needed to set the short-term policy rate 

at zero ("quantitative easing"). 

In order to be able to transmit its policies, the central bank must ensure an orderly 

functioning of the money market. For analytic purposes we may distinguish between the 

interbank money market, where banks shift horizontally temporary surpluses or deficits of 

central bank reserves among each other and the vertical dimension of the money market 

whereby the banking system as a whole is supplied with base money.29 Monetary base 

(MB or M0), also called central bank money, is provided by the central bank, which 

provides liquidity in the form of currency (bank notes and coins) and reserves held by 

counterparties (banks) and the recourse by banks to central bank deposit facilities. 

Reserves may be broken down into required (“minimum”) reserves and excess reserves, 

which commercial banks hold voluntarily due to high liquidity preference.  

 

                                           

27  ECB, 2011. 
28  Poole, 1970. 
29   Bofinger, 2001:324. 
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If the money market functions correctly, the central bank steers short-term interest rates 

in the economy by signalling its monetary policy stance through its decisions on key 

interest rates and by managing the liquidity situation in the money market.30 The main key 

policy rates to do so are the overnight money market rates: in the euro area this is the 

EONIA (Euro Over-Night Index Average), which is a weighted average of interest rates on 

unsecured overnight lending transactions as reported by a panel of contributing banks. The 

EONIA reflects the rate at which commercial banks can (vertically) borrow unsecured from 

the ECB. In the UK, the equivalent is SONIA (Sterling Over-Night Inter-bank Average). In 

the United States the unsecured overnight rate is the FED Fund Rate, which is set by the 

FOMC as the intermediary target for implementing U.S. monetary policies. Closely related 

to these policy rates are the EURIBOR or LIBOR; they are the rates at which prime banks 

are willing to (horizontally) lend unsecured to other prime banks in the interbank markets 

in the euro area, the UK and the USA. The spread between unsecured and secured rates is 

a widely used measure of the malfunctioning of the interbank market. 

In a normal environment with a functioning interbank market, a monetary policy signal of 

increasing or reducing short-term interest rates leads to changes in expectation and 

portfolio shifting effects, which will affect interest rates for longer maturities and therefore 

lending and borrowing in the rest of the economy. This is called the signalling and the 

portfolio balance channels of monetary policy transmission. In normal times, the inability of 

a bank to borrow funds through the market indicates that it is failing or insolvent, but that 

remains an isolated case. However, in a crisis situation with great uncertainty, banks lose 

mutual trust and the interbank market dries out. Even solvent institutions may be unable to 

borrow. The signalling and portfolio channels may then break down and non-conventional 

measures need to be taken. The literature identifies three sources causing such problems in 

the interbank market, all arising from asymmetric information.31 First, because the 

interbank market has access only to incomplete information, doubts may arise about the 

solvency of a bank that in fact is sound.32 Second, the interbank market may become more 

cautious in times of crisis.33 Third, liquidity may dry up in the interbank market because 

each bank refuses to lend if it cannot be confident that it will be able to borrow from other 

banks to address its own possible liquidity shortage. These expectations become self-

fulfilling if markets are left to themselves.34 

A lender of last resort can overcome the information asymmetry, if it is known to be an 

institution with an impeccable reputation. Furthermore, if the central bank as lender of last 

resort also issues the legal tender that extinguishes all debt, borrowing from the central 

bank guarantees solvent banks to remain liquid. For these reasons, quantitative easing can 

become an indispensable monetary policy instrument in a financial crisis. The literature has 

identified a number of channels through which quantitative easing may affect the 

economy:35 

 The policy signalling effect helps to ensure that inflation expectations remains 

well anchored to the central bank’s target. 

 The portfolio balance effect pushes up 

the prices of assets bought by the central bank and also prices of other assets. 

                                           

30   ECB, 2011: 93. 
31   Freixas, et al. 2000. 
32  Berger, Davies, and Flannery, 1998. 
33  Flannery, 1996. 
34  Freixas, Parigi, and Rochet, 2000. 
35  Joyce et al. 2011. 
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Higher asset prices mean lower yields and low borrowing costs for firms and 

households, which may stimulate spending by increasing the net wealth of asset 

holders. 

 Liquidity premia effects occur when central bank asset purchases encourage 

trading and lower the premia for illiquidity. 

 Confidence effects follow from higher asset prices and reassurance of liquidity 

in the banking system. They could encourage banks to extend more loans. 

This channel has been particularly important in the euro area, where 

governments have continuously undermined the confidence in their 

commitment to preserve the euro. 

 Bank lending effects result from the provision of new reserves to banks when 

the central bank purchases assets from them. The high level of liquid assets 

could then encourage banks to increase their lending. 

Of these different transmission channels, the portfolio balance channel is probably the most 

important. Before assessing the evidence for the impact of quantitative easing through this 

channel, we will now review the context and measures of unconventional monetary policies.  
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3. NON-STANDARD MEASURES OF MONETARY POLICY 

The Global Financial Crisis had its origin in the US subprime market, and then spilled over 

into the money market, from where it spread around the globe. It started with financial 

tensions in the interbank market in August 2007 after the bursting of asset price bubbles in 

the housing market in the US and Europe. These tensions intensified with the failure of 

Northern Rock in the United Kingdom in the autumn of 2007 and the collapse of Bear 

Sterns in the USA in March 2008. These insolvency risks lead to the drying up of money 

markets and the global economic downturn, which took dramatic proportions after the 

Lehman crash. Thus, dysfunctions in the interbank market were a clear indicator for the 

intensity of the crisis and one can time the start of the crisis in the sudden increases of the 

spread between short-term monetary policy rates and unsecured short-term interbank 

rates, such as the EURIBOR-EONIA spread, which jumped to historically high levels after 

August 2007 and in September 2008 (Lehman). At this point, banks’ demand for liquidity 

became highly volatile; their preference for long-term liquidity increased, and severe 

impairments in the redistribution of funds in the interbank market occurred.36 Anti-crisis 

policies quickly provided central bank liquidity in order to restore the smooth functioning of 

the interbank market and all major central banks followed this policy by applying 

“unconventional” measures. 

The precise ways of implementing quantitative easing differed from country to country due 

to the specific interactions between the banking system and the monetary authority, but in 

all cases quantitative easing increased the Central Bank’s balance sheet and base money 

significantly. Nevertheless, quantitative easing may differ with respect to main policy 

targets. For example, the Bank of Japan switched from short-term interest rates to 

targeting total reserves of commercial banks held with the Bank, while the FED is targeting 

short-term interest rates and provides the necessary liquidity. In Japan and the UK, 

quantitative easing consists mainly in outright purchases of government securities, while 

the FED and the ECB follow a broader approach.  

In the early phase of the banking crisis, the impact of policy interventions on monetary 

base was sterilised in order to keep overnight rates in line with policy targets. But after the 

Lehman bankruptcy, central bank balance sheets were increased and excess liquidity 

flooded into the market with interest rates falling close to zero. In the second half of 2009, 

tensions had not fully disappeared, but short-term spreads clearly came under control and 

stabilised – more so in the USA than in Europe. See Figure 4. In the late 2009, the UK 

interbank market functioned with spreads fairly similar to its American counterpart, while in 

the euro area it still carried risk premia of 20-25 base points. Although euro interbank risk 

was much more volatile than in the UK and US markets, the Euro-US gap narrowed for a 

while after the creation of the EFSF in May 2010. However, the European banking crisis 

fully escalated again in the second half of 2011, when the sovereign debt crisis spilled over 

into Spain and Italy, and seems to have structurally increased the risk in the UK interbank 

market too. These tensions only subsided when the ECB conducted two large long-term 

refinance operations (LTROs) in December 2011 and February 2012 amounting to a trillion 

euros with a maturity of 36 months. 

                                           

36  Cecioni et al. 2011. 
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Figure 4: 
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The apparent stability in the interbank market in 2010 that could be assumed from Figure 4 

stands, however, in a dramatic contrast with the crisis in the sovereign debt markets of the 

euro area, especially in the south. When the newly elected Papandreou government in 

Greece revealed that its predecessor had falsified records and borrowed more than it was 

allowed under the rules of the Stability and Growth Pact, this triggered an idiosyncratic 

shock that undermined confidence in the institutional framework of the euro area as a 

whole and undermined trust in the sustainability of public debt in Greece, Ireland, Portugal 

and latently also in Spain and Italy. This second phase of the crisis set Europe apart from 

the rest of the world. 

Coupled with the severe recession and the collapse of property bubbles in Ireland and 

Spain, the perception of rising default risks for a number of Southern euro area Member 

States started to push up sovereign bond yields for these countries. See Figure 5. The 

situation was further aggravated by the unwillingness of the German government to 

contribute to the stabilisation of southern bond and asset prices and irresponsible 

communication strategies.37 Interestingly, UK bond yields were not affected by these 

developments. In an influential article, De Grauwe argued in 2011 that the different 

performance of some (though not all) sovereign bond yields is due to the fact, that Member 

                                           

37  See Collignon, Esposito and Lierse, 2011. 
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States of the euro area effectively issue debt in a foreign currency because they cease to 

have control over the currency in which their debt is issued and can no longer force the 

central bank to buy their debt. However, in this case, the issue is not whether the euro is 

domestic or foreign currency, but simply that the central bank is independent and money 

supply therefore exogenous for policy makers. In other words, De Grauwe challenges the 

idea that the ECB determines the hard domestic budget constraint in the euro area. 

However, the correct interpretation of the observed facts is that the lack of political 

commitment by Member States to ensure financial stability has pushed up the liquidity 

premium and default risk in the south. The dogmatic attachment to the “no-bail-out” clause 

when sovereign debt is clearly “too big to fail” has undermined confidence in the euro to a 

degree where the conventional monetary transmission channels no longer work efficiently. 

Because sovereign debt papers are an important part of commercial banks’ asset portfolios, 

the rapid deterioration of southern government bond prices has undermined the net worth 

of banks and generated a renewed crisis in the interbank market from the early autumn 

2011 on. As Figure 4 shows, this crisis of confidence was strongest in the euro area, but it 

spilled over into the UK and even the USA. In this second phase, non-standard policy 

measures were implemented by the ECB to ensure liquidity in dysfunctional market 

segments and to restore the proper functioning of the monetary policy transmission 

mechanism. 

Figure 5: 

-4

0

4

8

12

16

20

24

28

32

36

I II III IV I II III IV I II III IV I II III IV I II III IV I II III

2007 2008 2009 2010 2011 2012

Spain France Greece

Ireland Italy Portugal

UK

Lehman

10-year government bond spreads against German Bund

Papandreou Prime minister

E
F

S
F

It
a
li
a
n
 b

o
n
d
 p

u
rc

h
a
s
e
s L
T

R
O

s

 

Source: Bloomberg 

Having insufficient information for assessing their competitors’ liquidity needs and being 

concerned of counterparty credit risks, banks in Europe and in the United States started to 

hoard large amounts of liquidity and refrained from lending in the interbank market. 

Uncertain of their own liquidity needs, banks feared that liquidity problems could turn into 
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default, if not be solved rapidly. The portfolio channel was blocked and the nature of 

stochastic shocks required that monetary policy would focus on reserve holdings rather 

than interest rates. By the early 2012, the risk of disorderly deleveraging leading to a credit 

crunch in the banking sector and in euro area had become substantial.38 In the United 

States and the UK, where capital markets play an important role as a source of funding, the 

credit crunch is more concentrated on small and medium sized enterprises.39 In the first 

phase after the Lehman bankruptcy, monetary policy was slashing interest rates world-

wide. However, with nominal interest rates close to zero, this policy instrument became 

inefficient. In America and Europe, the non-conventional measures were seeking to avoid a 

credit crunch and restore the monetary transmission channels, while quantitative easing in 

Japan was explicitly aiming at overcoming deflation. The Bank of England (2011) has 

estimated that its asset purchase programme may have had roughly an equivalent impact 

on inflation as a cut in Bank Rate of between 150 to 300 basis points and suggests a peak 

effect on the level of real GDP of between 1½% and 2% and a peak effect on annual CPI 

inflation of between ¾ and 1½ percentage points. 

We will now look at the unconventional measure taken by the Federal Reserve, the Bank of 

England and the ECB.40 

3.1 The US Federal Reserve 

The pre-Lehman phase of the crisis featured significantly higher volatility of banks’ liquidity 

demand, heightened preference for long-term liquidity and severe impairments in the 

redistribution of funds in the interbank market. The unconventional measures adopted by 

the FED and the ECB aimed at preventing disorders in money markets that were hampering 

the monetary transmission mechanism, but both central banks sterilised the impact of their 

actions on the monetary base in order to keep overnight interest rates in line with their 

targets. After September 2008 the financial crisis became more severe and spread to the 

shadow banking system. In the US it quickly became clear that the provision of funds and 

high-quality securities to depository institutions and primary dealers would not be sufficient 

to avert a collapse of the financial system. The liquidity in critical nonbank markets 

evaporated and financial spreads reached unprecedented levels. To address these issues 

the FED enhanced the non-standard measures adopted before the Lehman bankruptcy and 

implemented a series of new unconventional tools.  

To understand the crucial role of this new set of measures it is useful to start with a 

stylised description of the functioning of the US financial system on the eve of the financial 

crisis. Under a standard banking system, banks generate loans using deposits or longer-

term liabilities and hold them to maturity in their balance sheets. Given their crucial role in 

the economy, these institutions have direct access to central bank liquidity, enjoy 

government guarantees, but are also subject to strict regulation that limits their balance-

sheet exposure to credit and liquidity risks. In the years before the outbreak of the financial 

crisis, the credit provision function was progressively moved into an unregulated shadow 

banking system where financial institutions made large profits by increasing the leverage of 

their business well above the limits permitted in the traditional system. This alternative 

banking system is populated by a very heterogeneous group of financial institutions that 

are strictly interconnected and that conduct maturity, credit and liquidity transformation 

through a wide range of secured funding techniques such as asset-backed commercial 

                                           

38  European Commission, 2012. 
39  IMF 2012; Huang and Stephens, 2011. 
40  For the United States and the euro area, this section draws largely on Cecioni et al. 2011, for the UK on Joyce 

et al. 2011. We thank Banca d’Italia for valuable advice in updating the following tables, which was done by 

Yuming Cui, Scuola Superiore Sant’Anna, Pisa and Centro Europa Ricerche, Roma. 
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papers (ABCP), asset-backed securities (ABS), collateralised debt obligations (CDO) and 

repos. 

The fundamental weakness of this system was that, contrary to Europe, it had neither 

deposit guarantees nor direct access to central bank liquidity. Its exposure to the same 

type of bank runs that had devastated the traditional banking system during the Great 

Depression became apparent when in September 2008 the net asset value of some 

important money market funds fell below the target value of one dollar per share and these 

funds received massive requests for redemptions. The strict interconnections among the 

different segments of the shadow banking system accelerated the transmission of the crisis 

and quickly affected the prices and the liquidity of other important instruments of this 

market (ABCP, ABS, CDO, etc.). The existence of liquidity provision agreements between 

the institutions of the traditional and the shadow banking system suddenly also exposed 

the former to a strong liquidity shortage. The entire financial system of the US came very 

close to collapse. With the unconventional measures adopted since mid-September 2008 

the FED has greatly extended the provision of temporary liquidity to the most important 

part of the shadow banking system. This was done (mainly) through three programmes: 

the ABCP Money Market Fund Liquidity Facility (AMLF), the Commercial Paper Funding 

Facility (CPFF) and the Term Asset-Backed Securities Loan Facility (TALF) (see Table 1). 

Moreover, to improve conditions in private credit markets, the FED also announced the 

intention to purchase up to USD 300 billion of long-term Treasury securities (the so-called 

QE1). Faced with the slow recovery of output and employment, on November 2010 the FED 

announced a further expansion of its balance sheet by purchasing a further USD 600 billion 

of long-term Treasury securities (the QE2). In September 2011, the FED also announced 

that it would sell USD 400 billion of shorter-term Treasury securities to buy longer-term 

Treasury securities (Operation TWIST). 

Most of these large-scale asset purchase programmes were adopted after the FED had 

lowered its official rate to a range between 0 and 0.25 per cent in 2008. Since then, the 

FED has been providing forward guidance about the likely path of the Federal funds rate.  
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Table 1: Unconventional measures adopted by the Federal Reserve (August 2007- May 2012) 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

  Term 

Discount  

Window  

Program 
(TDWP) 

Term 

Auction 

Facility 

(TAF) 

Reciproca

l 

Currency 

Agreeme
nts (RCA) 

Term 

Securitie

s Lend-

ing Facil-
ity 

(TSLF) 

Single-

Tranche 

OMO  

Program
me 

Primar

y 

Dealers 

Credit 
Facility 

(PDCF) 

ABCP 

Money 

Market 

Fund 
Liquidity 

Facility 

(AMLF) 

Commerc

ial Paper 

Funding 

Facility 
(CPFF) 

Term 

Asset-

Backed 

Securities 
Loan 

Facility 

(TALF) 

Purchas

e of 

Agency 

Debt 
and 

Agency 

MBS 

Term 

Asset-

Backed 

Securities 
Loan 

Facility 

(TALF) 

Purchas

e of 

long-

term 
Treasuri

es 

Term 

Asset-

Backed 

Securitie
s Loan 

Facility 

(TALF) 

Curren

cy 

swap 

arrange
-ments 

Tempora

ry US 

dollar 

liquidity 
swap 

facilities 

Tempora

ry US 

dollar 

liquidity 
swap 

arrange-

ment 

with BOJ 

Purchas

e of 

longer-

term 
Treasur

y 

securitie

s 

Maturity 

extensio

n 

program 
(operati

on 

twist) 

Announcem

ent date 

17.08. 

2007 

12.12. 

2007 

12.12. 

2007 

11.03. 

2008 

11.03. 

2008 

16.03. 

2008 

19.09. 

2008 

07.10. 

2008 

25.11. 

2008 

25.11. 

2008 

03.03. 

2009 

18.03. 

2009 

19.03, 

2009 

06.04. 

2009 

09.05. 

2010 

10.05. 

2010 

03.11. 

2010 

21.09. 

2011 

Start date 17.08. 

2007 

17.12. 

2007 

- 17.03. 

2008 

27.03. 

2008 

17.03. 

2008 

22.09. 

2008 

27.10. 

2008 

17.03. 

2009 

05.01. 

2009 

17.03. 

2009 

25.03. 

2009 

April 

2009 

30.10. 

2009 

January 

2011 

January 

2011 

- - 

End  

date 

18.03. 

2010(2) 

08.03. 

2010 

- 01.02. 

2010 

30.12. 

2008 

01.02. 

2010 

01.02. 

2010 

01.02. 

2010 

30.06. 

2010(4) 

30.06. 

2010 

Decem

ber 

2009 or 
longer 

30.06. 

2011(5) 

- - -  30.06. 

2011 

June 

2012 

Participants Deposito
ry 

institu-

tions 

Deposito
ry 

institu-

tions 

Foreign 
central 

banks 

Primary 
dealers 

Primary 
dealers 

Primary 
Dealers 

Depository 
institutions

, bank 

holding 

companies 
(domestic 

and 

internation

al) 

Eligible 
CP 

issuers 

All US 
persons 

that owns 

eligible 

collateral 

-  - All US 
persons 

that 

owns 

eligible 
collatera

l 

FED, 
BOE, 

ECB, 

BOJ 

and 
SNB 

BOC, 
BOE, 

ECB, 

FED and 

SNB 

FED and 
BOJ 

- - 

What are 

they 

borrowing? 

Funds Funds US 

dollars 

US 

Treasuri

es 

Funds Funds Funds Funds Funds - Funds - Funds - - - Funds Funds 

Collateral Full  

range of 
Discount 

Window 

Collatera

l 

Full 

range of 
Discount 

Window 

Collatera

l 

Central 

banks 
pledge 

foreign 

currency 

and lend 
against 

collateral 

in their 

jurisdictio
ns 

US 

Treasuri
es 

agencies

, 

agencies 
MBS and 

all 

investme

nt grade 
debt 

securitie

s 

US 

Treasurie
s, 

agencies, 

agencies 

MBS, but 
typically 

agencies 

MBS 

Full 

range 
of tri-

party 

repo 

system 
collater

al 

First-tier 

ABCP 

Newly-

issued 3-
month 

unsecure

d and 

asset-
backed 

CP from 

eligible 

US 
issuers, 

Recently 

originated 
US dollar-

denominat

ed AAA, 

ABS, 
AMBS and 

legacy 

CMBS 

-  - Collater

al 
Expende

d to 

include 

four 
addition

al 

categori

es of 
ABS 

(expand

ed again 

on May 

1, 2009 

- - - - - 

Terms  

of the loan 

up to  

90 days 

28 or 84 

days 

up to 3-

month 

28 days 28 days Overnig

ht 

ABCP 

maturity 
date (max 

270-day) 

3 months 3 or 5 

years 

Outright 

purchas
es 

- Outright 

purchas
es 

- - - - Outright 

purchas
es 

Sell USD 
400 billion 

of 
shorter-

term 

Treasury 
securities 

to buy 
longer-
term 

Treasury 
securities. 
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Frequency Standing 

facility 

Every 

other 

week, or 

as 

necessar
y 

(auction) 

- Every 

four 

weeks 

(auction) 

Every 

week 

(auction) 

Standin

g 

Facility 

Standing 

facility 

Standing 

facility 

Twice a 

month, 

alternating 

ABS and 

CMBS 

- - - - Extend

ed on 

Dec. 

21, 

2010 

- - - Extende

d on 

Nov. 2, 

2011; 

Dec. 13, 
2011; 

Jan. 25, 

2012; 

Mar., 
13, 

2012; 

Apr., 

25, 
2012 

Average 
impact on 

FED 

balance 

sheet(1) 

USD 29 
billion(3) 

USD 206 
billion 

USD 90 
billion 

USD 80 
billion 

approx 
USD 80 

billion 

USD 19 
billion 

USD 21 
billion 

USD 147 
billion 

USD 36 
billion 

USD 107 
billion 

(Agency 

debt), 

USD 575 

billion 
(Agency 

MBS) 

 USD 471 
billion(6) 

  - - USD 767 
billion 

- 

Max impact 

on FED 

balance 

sheet(1) 

USD 112 

billion(3) 

USD 493 

billion 

USD 583 

billion 

USD 234 

billion 

USD 80 

billion 

USD 148 

billion 

USD 146 

billion 

USD 350 

billion 

USD 48 

billion 

USD 169 

billion 

(Agency 

debt), 
USD 

1074 

billion 

(Agency 
MBS) 

 USD 

1182 

billion(6) 

 GBP 30 

billion, 

€80 

billion, 
¥10 tn 

and CHF 

40 

billion 

- -  USD 400 

billion 

Objective Provide 
liquidity 

to 

deposito

ry 

institu-
tions 

Provide 
liquidity 

to 

deposito

ry 

institutio
ns 

Provide 
liquidity 

in US 

dollars to 

foreign 

banks 

Provide 
Treasuri

es to 

primary 

dealers 

Provide 
liquidity 

to 

primary 

dealers 

Provide 
liquidity 

to 

primary 

dealers 

Restore 
liquidity in 

the ABCP 

market 

Enhance 
the 

liquidity 

of the 

commerci

al paper 
market 

Support 
lending to 

small 

businesses 

and 

consumers 

Reduce 
costs 

and 

increase 

availabili

ty of 
credit 

for 

housing 

Support 
lending to 

small 

businesse

s and 

consumer
s 

Reduce 
term 

premia 

in the 

long-

term 
interest 

rates 

Support 
lending to 

small 

businesse
s and 

consumer
s 

Provision 
of 

foreign 

currency 
liquidity 
by the 
Federal 
Reserve 
to U.S. 
financial 
institutio

ns 

Improve 
liquidity 

conditions 

in U.S. 
dollar 

funding 
markets 

Improve 
liquidity 

conditions 

in U.S. 
dollar 

funding 
markets 

Promote 
a 

stronger 

pace of 
economic 
recovery 
and help 
ensure 
that 

inflation 

Put 
downward 
pressure 

on longer-
term 

interest 
rates, 

provide 
additional 
stimulus 

to support 
the 

economic 
recovery 

Sources:  Forms of Federal Reserve Lending, Federal Reserve New York; Credit and Liquidity Programmes and the Balance Sheet, Board of Governors; Federal Reserve statistical 
release, H.4.1, Factors affecting reserve balances. 

Tables 1-8, Board of Governors. Notes: (1) Descriptive statistics computed on weekly averages over the life of the programme. (2) On 18 February 2010, the Federal 
Reserve announced that the typical maximum maturity on primary credit would be shortened to overnight, effective 18 March 2010. (3) Statistics computed on total 
primary credit. (4) On that date the facility was closed for new loan extensions against newly issued commercial mortgage-backed securities with maturities of 3 years or 
less. (6) Purchases of US Treasury securities since 25 March 2009. Starting from 11 August 2010 it includes Treasuries purchases from the reinvestment of principal 
payments on Agency debt and Agency MBS. On 21 September 2011 the FOMC has announced the intention to reinvest principal payments from its holdings of agency 
debt and agency mortgage-backed securities in agency mortgage-backed securities. 
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3.2 The Bank of England41 

Because the Bank of England’s asset purchase programme has attached particular importance 

to the portfolio balance channel, purchases have been targeted towards long-term assets held 

by non-bank financial institutions, like insurers and pension funds. The Bank of England Asset 

Purchase Facility (APF) was announced on 19 January 2009. Initially the APF bought private 

sector assets funded by the issuance of Treasury bills and the cash management operations of 

the Debt Management Office. The APF became a vehicle for monetary policy when, 

in March 2009, the Monetary Policy Committee decided to purchase assets financed by the 

creation of central bank money. 

Before asset purchases began, the main holders of gilts were UK non-bank financial 

institutions and overseas investors. Gilts only represented a modest part of UK non-bank 

financial institutions’ overall portfolios, suggesting they might be prepared to reinvest some of 

the money from gilt sales in other assets. At the end of 2008, UK banks held only about 4% of 

the total stock of gilts. During the period that the Bank was conducting asset purchases, the 

banking sector increased its holdings of gilts, suggesting that the main impact was to reduce 

the gilt holdings of the non-bank private sector relative to what would otherwise 

have happened. 

While the portfolio rebalancing effect was the privileged transmission channel in the UK, the 

MPC did deliberately abstain from signalling future intentions about the likely path of future 

policy rates and the liquidity channel also was not expected to be important.42 

Table 2: Unconventional measures adopted by the Bank of England (January 2009 - June 2012)

Date Policies announced by BOE

30/01/09

Bank of England (BOE) w as authorised by the governemnt to ceate a new  fund, the Asset Purchase Facility (APF) on 19 Jan., 2009. The APF, £50 billion, w ould be f inanced by 

the issue of Treasury bills and the DMO's cash management operations. The objestive to APF w as to increasing the availiability of corporate credit in order to support the BOE's 

responsiblities for f inancial stability and Monetary stability in the UK. The follow ing sterling assets w ill be eligible for purchase by the APF: paper issued under the Credit 

Guanrantee Scheme (CGS), corporate bonds, commercial paper, syndicated loans and asset backed securities created in viable securitisation structures.  

06/02/09

BOE w as authorised to purchase up to £50 billion of high-quality private sector assets under the Facility. The follow ing sterling assets are initially eligible for purchase: 

commercial paper, corporate bonds, paper issued under the Credit Guarantee Scheme (CGS), syndicated loans and asset-backed securities created in viable securitisation 

structures. The broad aim is to help improve financing conditions for companies.

05/03/09

The range of assets eligible for purchase w as expanded. Monetary Policy Committee (MPC) w as authorised to use trhe APF to purchased UK government debt on the 

secondary marjket as w ell as the full range of private sector assets. The scale of purchased to be increased to up to £150 billion. Among that, up to £50 billion should be used to 

purchase privatre sector asset because of the importance of supporting the f low  of corporate credit. 

11/03/09 First purchases of gilts begin.

25/03/09 First purchases of corporate bond begin.

03/08/09 Secured commercial paper facility launched.

06/08/09

Ceiling of APF w as lif ted from  £150 billion to  £175 billion and the buying range w ill be extended to gilts w ith a residual maturity greater than three years. MPC w ould determine 

the scale of its purchases each month. In addition the BOE announced a gilt lending programme, w hich allow s counterparties to borrow  gilts from the APF’s portfolio via the DMO 

in return for a fee and alternative gilts as collateral.

05/11/09 Ceiling of APF w as lif ted from  £175 billion to  £200 billion. MPC w ould determine the scale of its purchases each month. 

08/01/10 First sales of corporate bonds

04/02/10
The MPC announces that QE asset purchases w ill be maintained at £200 billion. The Chancellor authorises the Bank to continue to transact in private sector assets, w ith further 

purchases financed by issuance of Treasury bills.

06/10/11
Ceiling of APF w as lif ted from  £200 billion to  £275 billion. Given evidence of continued impariment in the f low  of credit to some part of the real economy, notably small and 

medium-sized businesses, the Treasury w as explring further policy options w hich should be complement the MPC's asset purchases.

09/02/12
Ceiling of APF financed by the issuance of central bank reserves w as lif ted from  £275 billion to  £325 billion. Eligible assets for purchase continue to include gilts and eligible 

private sector asset, as set ou in precious policy anouncement.

Source: Bank of England

Bank of England

 

 

                                           

41  This section draws on Joyce et al. 2011. 
42  This is also evidence that de Grauwe’s above mentioned argument about “money one cannot produce at home” is 

not salient. 
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3.3 The European Central Bank 

The ECB has also implemented exceptional measures to fight against the crisis. However, in 

the early phase, it was able, unlike the FED, to counteract shocks to the distribution of 

reserves in the banking system within its standard operational framework, because its 

operational procedures maintain a large permanent structural liquidity deficit for the banking 

system and, most importantly, because all depository institutions of the euro area have direct 

access to central bank’s liquidity. 

The ECB has accommodated banks’ heightened preference for long-term funding by increasing 

the frequency and the liquidity allotted in its long-term refinancing operations. To counteract 

the excessive volatility of the overnight rate (EONIA), it front-loaded banks’ preference for 

early fulfilment of the reserve requirements by providing funds to banks in the earlier part of 

the maintenance period. Also, the larger demand for US dollars was sterilised by greater 

recourse to fine-tuning operations (Table 3, column 1) and through auctions of US dollar 

liquidity, available from the FED Reciprocal Currency Agreements (Table 3, column 2). After 

the Lehman collapse in October 2008, the ECB decided to conduct all its refinancing operations 

with fixed rate tenders and full allotment (FRFA) (see Table 3, column 5). Those procedures 

made the provision of liquidity to the banks unlimited so that the availability of collateral 

became the only constraint. To guarantee full access to the refinancing operations and to 

prevent fire sales of assets of lower quality, which would have accelerated the process of 

further deleveraging in the banks’ balance sheets, the ECB also decided to enlarge the set of 

assets accepted as eligible collateral in its refinancing operations (see Table 4).  

The length of the refinancing operations was further increased in May 2009, when the ECB 

announced three 1-year FRFA refinancing operations (Table 3; column 6). It also started to 

carry out a Covered Bonds Purchase Programme (CBPP; Table 3, column 7), implying outright 

purchases, conducted in both the primary and the secondary market, of Euro 60 billion of 

covered bonds issued by banks in the euro area, to be completed by June 2010. The aim of 

the CBPP was to revive this market segment, which had been particularly hard hit by the 

financial turbulence and had been one of the major sources of funds for banks before the 

crisis.  

When the sovereign debt crisis started to seriously impair some sections of the euro bond 

market and parallel to the new EFSM set up by governments, the ECB decided to implement a 

programme of purchasing euro area private and public securities (Securities Markets 

Programme, SMP; Table 3, column 8). The objective was to support an appropriate functioning 

of the monetary transmission mechanism. Relative to total central bank assets, the volumes of 

the CBPP and SMP have remained very limited, as Figure 1 shows. Since August 2011 more 

substantial interventions were performed (Table 3, column 14), although they did not affect 

the monetary stance, since the ECB has been sterilising its impact on the amount of 

outstanding liquidity through weekly fixed-term deposit operations.  
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Table 3: Unconventional measures adopted by the ECB (August 2007-June 2012)     

  1 2 3 4 5 6 7 8 9 

  

Fine-tuning 
operations 

Reciprocal currency 
agreements 

Long-term 6-month 
operations 

Special term refinancing 
operations 

Fixed-rate and full 

allotment on refinancing 

operations 

Long-term 12- 

month 

operations 

Covered Bond 

Purchase 

Programme (CBPP) 

Securities Markets 
Programme (SMP) 

Main 

refinancing 
operations 

(MROs) 

Announcement date Quick tender Dec. 12, 2007 Mar 27, 2008 Sep. 29, 2008 Oct. 9-15, 2008 May 7, 2009 May 7, 2009 May 9, 2010 Mar. 3, 2011 

Start date 

Facility already 

existing the ECB 

operational 

framwork 

Dec. 17, 2007 Mar 28, 2008 Sep. 30, 2008 Oct. 15, 2008 Jun. 24, 2009 Jun. 4, 2009 May 14, 2010 Apr. 13, 2011 

End date - Ongoing May 12, 2010(3) (4) Ongoing Ongoing 
Dec. 16, 

2009(3) 
Jun. 30, 2010 Ongoing 

as long as 

necessary 

Participants 

All banks that have 

access to 
Eurosystem credit 

operations 

All banks that have 

access to 
Eurosystem credit 

operations 

All banks that have 

access to 
Eurosystem credit 

operations 

All banks that have 

access to Eurosystem 

credit operations 

All banks that have 

access to Eurosystem 

credit operations 

All banks that 

have access to 

Eurosystem 

credit 

operations 

All banks that have 
access to 

Eurosystem credit 

operations and euro 

area based 
counterparties used 

by the Eurosystem 

of its euro-

denominated 
portfolios 

All banks that have 
access to 

Eurosystem credit 

operations and euro 

area based 
counterparties used 

by the Eurosystem 

of its euro 

denominated 
portfolios 

- 

What are they borrowing? Funds 
Funds in US dollars, 
Swiss frances and 

pound sterlings  

Funds Funds Funds Funds - - Funds 

Collateral 

Collateral eligible 

for Eurosystem 

credit operations 

Collateral eligible for 

Eurosystem credit 

operations  

Collateral eligible for 

Eurosystem credit 

operations 

Collateral eligible for 

Eurosystem credit 

operations 

Collateral eligible for 
Eurosystem credit 

operations (expanded as 

of decision of Oct. 15, 

2008 

Collateral 

eligible for 

Eurosystem 

credit 

operations 
(expanded as 

of decision of 

Oct. 15, 2008 

- - 

Collateral 
eligible for 

Eurosystem 

credit 

operations 

Terms of the loan 
From overnight to 

5 days 

7, 28, 35 and 84 

days 
6 months 

Same as the length of 

the maintenance period 

for the banks' reserve 
requirement 

1 week, 1, 3, 6 and 12 

months 
1 year 

Outright purchases 

in the primary and 

secondary market 

Outright purchases 

in the primary and 

secondary market 

- 

Frequency of the 

programme 

As necessary 

(auction) 

In connection with 

the US USD  TAF at 

the Federal Reserve 

As necessary 

(auction) 

Once at the beginning 

of each maintenance 

period 

- 

3 auctions in 
2009 (June, 

September, 

December) 

- -   

Average impact on the 

Eurosystem's 

consolidated balance 
sheet(1) 

- EUR 62 billion(2) EUR 66 billion(4) EUR 58 billion - EUR 417 billion EUR 31 billion EUR 71 billion   

Max impact on the 

Eurosystem's 

consolidated  balance 
sheet(1) 

- EUR 249 billion(2) EUR 155 billion(4) EUR 135 billion - EUR 614 billion EUR 61 billion EUR 157 billion   
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Objective 

Assure orderly 

conditions in the 
euro money market 

Assure liquidity in 

foreign currencies to 
euro area banks 

Support the 

normalisation of the 
euro money market 

Improve the overall 

liquidity position of the 

euro area banking 

system 

Assure the provision of 

liquidity to all euro area 
banks 

Encourage the 

provision of 

credit by banks 
to the private 

sector 

Restore the covered 

bonds market 
segment 

Address the 

malfunctioning of 

securities markets 

and restore the 
monetary 

transmission 

mechanism 

Improve the 
overall liquidity 

position of the 

euro area 

banking 

system 

Table 3: Unconventional measures adopted by the ECB (August 2007-June 2012) (follows from previous page) 

  10 11 12 13 14 15 16 17 18 

  

Long-term 3-

month 
refinancing 

operations 

Covered Bond Purchase 
Programme (CBPP) 

Long-term 12- 

month 

operations 

Long-term 13- 

month 

operations 

Two longer-term 

36-month 

refinancing 

operations 

(LTROs) 

Two one-day 

fine-tuning 
operations 

(FTOs) 

Special eligibility 

criteria for 
additional credit 

claims as collateral 

Main refinancing 

operations 

(MROs) 

Longer-term 3- 

month 

refinancing 

operations 

(LTROs) 

Announcement date Mar. 3, 2011 Oct. 6, 2011 Oct. 6, 2011 Oct. 6, 2011 Dec. 8, 2011 Dec.16, 2011 Feb. 09, 2012 Jun. 6, 2012 Jun. 6, 2012 

Start date Apr. 27, 2011 Nov. 1, 2011 Oct. 1, 2011 Dec. 1, 2011 
Dec. 21, 2011 & Feb. 

29, 2012 

Dec. 20, 2011& 

Feb. 28, 2012 
Feb. 09, 2012 Jun. 6, 2012 Jul. 25, 2012 

End date Sep. 29, 2011 Dec. 2012 Nov. 1, 2012 Jan. 31, 2013 Ongoing 
Dec. 22, 2011 & 

Mar. 1, 2012 
Ongoing 

as long as 

necessary 
Ongoing 

Participants 

All banks that 

have access to 

Eurosystem credit 
operations 

All banks that have access to 

Eurosystem credit operations 

and euro area based 

counterparties used by the 
Eurosystem of its euro 

denominated portfolios 

All banks that 

have access to 

Eurosystem credit 
operations 

All banks that 

have access to 

Eurosystem credit 
operations 

All banks that have 

access to 

Eurosystem credit 
operations 

- 
Seven national 

central banks (NCBs) 

All banks that have 

access to 

Eurosystem credit 
operations 

All banks that have 

access to 

Eurosystem credit 
operations 

What are they 
borrowing? 

Funds - Funds Funds Funds Funds - Funds Funds 

Collateral 

Collateral eligible 

for Eurosystem 
credit operations 

Collateral eligible for 

Eurosystem credit operations 

Collateral eligible 

for Eurosystem 
credit operation 

Collateral eligible 

for Eurosystem 
credit operation 

Collateral eligible for 

Eurosystem credit 
operation 

  
Additional credit 

claims as collateral 

Collateral eligible 

for Eurosystem 
credit operations 

- 

Terms of the loan 3 months 
Outright purchases in the 

primary and secondary market 
1 year 13 months 36 months 1 day 

Temporary solution 

to accept additional 

performing credit 

claims as collateral 

- 3 months 

Frequency of the 
programme 

- - - - - - - - 

25 Jul., 29 Aug., 

26 Sep., 31 Oct., 
28 Nov. and 19 

Dec. 2012  

Average impact on 

the Eurosystem's 

consolidated balance 

sheet(1) 
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Max impact on the 

Eurosystem's 

consolidated  
balance sheet(1) 

                  

Objective 

Encourage the 

provision of credit 

by banks to the 

private sector 

Restore the covered bonds 

market segment 

Encourage the 

provision of credit 

by banks to the 

private sector 

Encourage the 

provision of credit 

by banks to the 

private sector 

additional enhanced 

credit support 

measures to support 
bank lending and 

liquidity  

Assure orderly 

conditions in the 

euro money 

market 

Increase collateral 

availability 

Improve the overall 

liquidity position of 

the euro area 

banking system 

Encourage the 

provision of credit 

by banks to the 

private sector 

Source: ECB Weekly Financial Statements; ECB Statistical Data Warehouse Eurosystem consolidated balance sheet. 

Notes: (1) Descriptive statistics computed on weekly averages over the life of the programme. (2) Data from the balance-sheet item Claims on euro area residents 
denominated in foreign currency which includes US swaps. (3) Date at which the last operations has been conducted. (4) A 6-month operation was reactivated on 10 August 

2011. Descriptive statistics presented in the table do not take into account the impact of this operation on Eurosystem’s balance sheet. 
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Date  Table 4. Policy on expanding the collateral framework and enhancing the provision of liquidity by ECB

15/10/08
The Governing Council of the European Central Bank (ECB) decided on the following measures: The list of assets eligible as collateral in Eurosystem credit operations will be expanded, 

with this expansion remaining into force until the end of 2009; 2.As from the operation settling on 30 October 2008 and until the end of the first quarter in 2009, the provision of longer-term 

refinancing by the Eurosystem will be enhanced; 3.The Eurosystem will start offering US dollar liquidity also through foreign exchange swaps.

20/11/09

ECB decided to amend the rating requirements for asset-backed securities (ABSs) to be eligible for use in Eurosystem credit operations. The Eurosystem would require at least two ratings 

from an accepted external credit assessment institution for all ABSs issued as of 1 March 2010. In determining the eligibility of these ABSs, the Eurosystem would apply the “second-best” 

rule, meaning that not only the best, but also the second-best available rating must comply with the minimum threshold applicable to ABSs.

03/05/10

ECB decided to suspend the application of the minimum credit rate threshold in the collateral eligibility requirements for the purposes of the Eurosystem's credit operations in the case of 

marketabel debt instruments issued or guaranteed by the Greek government. The suspension applies to all outstanding and new marketable debt instruments issued or guaranteed by the 

Greek government.

28/07/10

ECB reviewed the risk control measures in the framework for assets eligible for use as collateral in Eurosystem market operations. The new schedule duly graduates haircuts according to 

differences in maturities, liquidity categories and the credit quality of the assets concerned, based on an updated assessment of risk characteristics of eligible assets and the actual use of 

eligible assets by counterparties. The new haircuts will not imply an undue decrease in the collateral available to counterparties. Moreover, the definition of liquidity categories for 

marketable assets and the application of additional valuation mark-downs for theoretically valued assets have been fine-tuned following the review. 

31/03/11
ECB decided to suspend the application of the minimum credit rating threshold in the collateral eligibility requirements for the purposes of the Eurosystem’s credit operations in the case of 

marketable debt instruments issued or guaranteed by the Irish government.

07/07/11
ECB decided to suspend the application of the minimum credit rating threshold in the collateral eligibility requirements for the purposes of the Eurosystem’s credit operations in the case of 

marketable debt instruments issued or guaranteed by the Portuguese government. 

08/12/11

ECB decided to increase collateral availability by (i) reducing the rating threshold for certain asset-backed securities (ABS) and (ii)  allowing national central banks (NCBs), as a 

temporary solution, to accept as collateral additional performing credit claims (i.e. bank loans) that satisfy specific eligibility criteria . These two measures will take effect as 

soon as the relevant legal acts have been published.

09/02/12

ECB approved, for the seven national central banks (NCBs) that have put forward relevant proposals, specific national eligibility criteria and risk control measures for the temporary 

acceptance of additional credit claims as collateral in Eurosystem credit operations. Details of these specific national measures will be made available on the websites of the respective 

NCBs: Central Bank of Ireland, Banco de España, Banque de France, Banca d’Italia, Central Bank of Cyprus, Oesterreichische Nationalbank and Banco de Portugal.

28/02/12
ECB decided to temporarily suspend the eligibility of marketable debt instruments issued or fully guaranteed by the Hellenic Republic for use as collateral  in Eurosystem 

monetary policy operations. This decision takes into account the rating of the Hellenic Republic as a result of the launch of the private sector involvement offer.

Source: ECB  
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4. EFFECTS OF UNCONVENTIONAL MONETARY POLICY 
MEASURES 

Having outlined the broad framework for non-standard monetary policy measures, we will 

now look at their effects. There is a growing literature about empirical estimates evaluating 

the impact of quantitative easing. Cecioni et al (2011) present a nice overview, but see also 

Joyce (2011) and Goodhart and Ashworth (2011). They all provide evidence that the 

unconventional measures have prevented output and employment from contracting more 

and inflation being slightly higher than would have been the case without such measures.  

Given that these policies were particularly aiming at maintaining the functionality and 

stability of the financial system, it may be of interest to evaluate how they have affected 

interest rates. In particular, we seek to know the effects on long-term bond yields, as this 

can be interpreted as a proxy for the portfolio balance channel on which much of the 

efficiency of monetary policy is based, and the short-term spread.  

For this purpose we have estimated a VAR-GARCH model for 10-year bond yield, the 3-

month spread (as a proxy for interbank trouble), quantitative easing in terms of balance 

sheet extensions under the different programmes, the overnight rate and the US yield (not 

in USA) as an exogenous variable for global financial developments.  

The results are shown in the Annex, Tables A.1 to A.8. Starting with the euro area we find 

that in Germany (Table A.1) the long-term interest rate is positively affected by 

movements in the US Treasury rate. This is a sign of the high financial integration of the 

world economy.  

Among QE measures we find, as expected, a moderately negative effect of the Covered 

Bond Purchasing Programme on Germany (Table A.1) and a stronger and statistically more 

significant effect on the Spanish, Portuguese and Irish yields (Tables A.2, A.4 and A.5). 

Hence, in these countries the bailout of private markets through the CBPP has been 

successful with respect to long run debt. Surprisingly, however, there is no significant 

impact on the 3-months risk spread in any country.  

The Securities Markets Programme (SMP) has had a significant impact only on the Irish 

long-term interest rate, while Open Market Operations have reduced the 3-months spread 

and lowered the problems in the banking sector for all countries except Germany and 

Spain. The EONIA rate is negatively linked to the three months spread in all countries but 

Spain. This result is somehow opposite to what expected if it would successfully reduce the 

risk in the banking system. This is probably due to the mechanical effect the EONIA rate 

has on the OIS rate. 

Turning to UK, as shown in Table A.7 the unconventional policy measure do not have much 

effect on short and long-term interest rates. The is only a barely significant effect of short-

term operations (open market and repos) on the three months spread, while the Sonia rate 

has a clear positive impact on both short and long-term interest rates. Contrary to the ECB 

equivalent this traditional instrument is much more effective in affecting the yield curve. 

Finally, for the US (Table A.8) the evidence is mixed. While Mortgage Backed Security 

purchases have a strong and negative impact on the 10 years rate, they have caused an 

increase in three months spread. The purchase of Treasury Bills does not have a significant 

impact on the two risk measures, while special lending and repurchase agreements help to 

reduce tensions in the banking system by reducing the three months spread, although the 

significance of its impact is low. 

Summing up, the evidence on the effect of unconventional policies by the three Central 

Banks is mixed: in the euro area only Ireland has strongly benefited from these policies, 
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while for the other countries the effect is lower. In particular, the SMP, which has been 

created to mitigate the sovereign debt crisis, does not impact on long-term interest rates of 

the most troubles countries, namely Greece, Spain and Italy. The reason is presumably 

that the ECB interventions are too timid to fully re-assure markets when there is persistent 

fire from influential hecklers in Germany and elsewhere. By contrast, there is a positive 

effect from the CBPP, which reduces long-term interest rates. This is probably the product 

of the increased trust by the markets in the European Central Bank, which is fulfilling its 

role as the lender of last resort and can take its decisions independently from member 

state governments. In UK the most powerful instrument is the conventional policy rate 

while unconventional policies have only a weak impact on the banking crisis when they do 

short-term open market operations. Finally, for the US there is a mixed evidence of the 

impact of the various quantitative easing measures. 

Our econometric evidence tends to confirm that unconventional policy measures are the 

correct answer to the problems of the present crisis. However, it has also increased risks. 

A larger balance sheet means that private sector default risks have been transferred to the 

ECB. The lowering of collateral quality thresholds makes the Eurosystem more fragile. The 

ECB has reacted by requesting higher “haircuts”.43 However, this risk-reducing measure 

does not apply to the outright purchase of government bonds under the SMP.44 

Empirical studies do not evaluate the role of changes in collateral. However, there is a 

particular vulnerability in the euro area that results from the asymmetric expansion of 

collateral for fragile debtors. They carry high “tail risk”, which means that although the 

likelihood of default may not be high, if it actually occurred, the damage could be massive. 

Swapping such debt against central bank money has weakened the Eurosystem’s balance 

sheet in the sense that the portion of riskier assets has increased. Empirical evidence is not 

available, for the data on the distribution of assets and collateral are confidential. However, 

even if a central bank cannot go “bankrupt” in the usual sense, a large loss of net worth 

would undermine the ECB’s reputation and possibly its independence. Changes in the ECB’s 

capital funds must be seen as a “policy signal”. 

There is an elegant way how to mitigate this collateral risk, which I have pointed out to the 

European Parliament’s Committee on Economic and Monetary Affairs before.45 The ESM 

should issue Union Bonds as an asset backed security of approximately EUR 5000 billion, 

against which it holds sovereign bonds in proportion of national shareholdings in the ECB. 

These Union Bonds would therefore represent the asset value of public debt for the euro 

area as a whole. The ECB should then privilege these Union Bonds as collateral.  

This innovation would create a deep and liquid European bond market and simultaneously 

reduce the risk exposure for the euro area. By contrast, the recent measures, whereby 

national central banks can refuse sovereign debt by other Member States as collateral is a 

step towards disintegration and should be avoided by all means.  

                                           

43  A haircut is a percentage that is subtracted from the market value of an asset that is being used as collateral. 
44  Nagel, 2012. 
45 See: S. Collignon, 2011.The ECB, the ESM and Stability Bonds: a way out of the   

crisis.http://www.stefancollignon.de/PDF/EP_Dec2011.pdf; and: How to bring Germany on Board and save the 

Euro; http://www.social-europe.eu/2011/12/how-to-bring-germany-on-board-and-save-the-euro/. 

 

http://www.stefancollignon.de/PDF/EP_Dec2011.pdf
http://www.social-europe.eu/2011/12/how-to-bring-germany-on-board-and-save-the-euro/
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ANNEX: ECONOMETRIC ANALYSIS OF THE EFFECT OF 
QUANTITATIVE EASING MEASURES IN THE EURO 
AREA, USA AND UK46 

The aim of this section is to provide empirical evidence for the effect of the quantitative 

easing (QE) measures in the three regions under analysis. As we have shown throughout 

the paper, since the begin of the Global Financial Crisis the three areas have been invested 

by two different crisis: a banking crisis due to the lack of liquidity and a sovereign debt 

crisis, the latter in particular in the Southern Member States of the euro area. The effect of 

these two crises is clearly shown in the interest rates data, and in particularly, the spread 

between the three months rate and the overnight interbank three months rate (OIS) 

indicates the growing risk in the banking sector while the sovereign bond crisis is showed 

more clearly by the interest rate on 10 years government bonds. The crises are also 

interrelated so that their effect and the impact of the QE measures cannot be separately 

estimated. In addition, there are sources of endogeneity in all variables for several reasons. 

First, the debt crisis and the banking crisis interact with each other, leading to a potential 

vicious circle. Second, as the worsening of the crisis causes the reaction of the central 

banks, the QE measures suffer from reverse causality; on the same token the standard 

monetary policy instrument, i.e. the overnight interest rate may suffer from endogeneity 

too. In this context the natural estimation framework is the Vector Autoegressive (VAR) 

approach, where a system of equations with each endogenous variable as dependent is 

estimated. In addition, as interest rates and QE measures are set daily, we have to model 

the conditional variance covariance matrix taking into account the non constancy over time 

of the residuals. This is done by estimating a VAR-GARCH model following the works of 

Engle and Susmel (1993) and Engle and Kroner (1995). This framework allows modelling a 

system of equations with time varying conditional variances and covariances. The estimates 

are carried out through maximum likelihood and by using the BEKK (see Engle and Kroner 

1995) parameterisation, which makes the VCV matrix positively definite. 

The countries under analysis are UK, USA and the Southern European Member States 

Greece, Ireland, Italy, Portugal and Spain, with the addition of Germany. The estimated 

system is the following: 
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Where yield10 is the yield on 10 years Government Bonds for country i in time t; 

yield10 (USA) is the corresponding rate for US bonds, which is introduced as exogenous 

variable for all countries except United Stated; Int_daily is the overnight policy rate set by 

the central bank, which is represented by the EONIA in the euro area, the SONIA in UK and 

the FED Fund rate in US. Finally, QE is the quantitative easing measure under analysis. For 

the euro area we choose the Covered Bond Purchasing Programme (CBPP), the Securities 

Markets Programme (SMP) and Open Market Operations (OPM). The latter is basically the 

                                           

46  The econometric testing was done by Piero Esposito, Scuola Superiore Sant’Anna, Pisa and Centro Europa 

Ricerche, Roma. 
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counterpart of the special lending operation set by the ECB so that the introduction of one 

or the other should be irrelevant. In the latter case, the amount of OPM is influenced by the 

requirement of a maintenance period in deposits with the ECB, which takes place 

approximately every 4 weeks and causes a sudden reduction in the amount of assets the 

day before the beginning of this period. In order to control for this event, we introduce a 

dummy for these days. For the United Kingdom, the measures investigated are the Asset 

Purchase Facility (APF), long-term repos (LT_REPOS) and short-term open market 

operations (STOP). Finally, for the US the two main policy measures have been the buying 

of Mortgage-Backed Securities (MBS) and Treasury Bills (TREAS), together with special 

lending and repos activities (SPEC). 

The residuals of equations (1)-(4) are jointly modelled as a multivariate GARCH process 

where the number of ARCH and GARCH terms is decided for each country by using the 

Bayesian Information Criteria. As already mentioned, the covariance is estimated by using 

the BEKK representation, while a further restriction of diagonal covariance matrix is 

imposed.  

The results are shown in tables A.1 to A.8, where the coefficients of the mean equations 

are shown in the upper part of each table, while in the bottom part the R2, the value of the 

BIC and number of ARCH and GARCH terms. Starting with the euro area countries we find a 

variety of results among the Member States analysed. In Germany (Table A.1) the long-

term interest rate is positively affected by movements in the US Treasury rate while among 

QE measures we find a slightly negative effect of the CBPP on Germany (Table A.1) while 

the same measure has a stronger and more significant effect on the Spanish yields (Table 

A.2) as well as on Portuguese and Irish ones (Tables A.4 and A.5). Surprisingly enough 

there is no significant impact on the 3-months spread for any country. 
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Table A.1: Estimation results of equation (1)-(4) for Germany 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.056*** 0.025*** -0.078** -30.364 

Δspread(t-1) -0.048 0.043* -0.174*** -70.3 

Δeonia(t-1) 0.010 -0.002 -0.186*** -5.159 

ΔCBPP(t-1) -0.014* -0.004 0.014 0.866 

Δyield_usa(t) 0.404*** -0.037*** -0.050* 31.762 

Rsq 0.299 0.010 0.032 0.172 

BIC 1.477    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.047** 0.023*** -0.083** -142.990 

Δspread(t-1) -0.045 0.024 -0.166*** 1036.95*** 

Δeonia(t-1) 0.009 -0.002 -0.186*** 12.310 

ΔSMP(t-1) 0.32 -0.37 8.460*** -0.01 

Δyield_usa(t) 0.405*** -0.038*** -0.041 -788.86*** 

Rsq 0.298 0.009 0.045 -0.011 

BIC 6.595    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.046** 0.023* -0.018 9796.15 

Δspread(t-1) -0.048 0.003 -0.316*** 134838.1*** 

Δeonia(t-1) 0.010 -0.007* -0.164*** 39500.22*** 

Δopen_mkt(t-1) 0.008 -0.014 0.229*** -0.345*** 

Δyield_usa(t) 0.397*** -0.036* -0.015 -5818.23 

Rsq 0.299 0.008 0.145 0.407 

BIC 13.450    
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Table A.2: Estimation results of equation (1)-(4) for Spain 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.113*** 0.012** -0.016 37.001 

Δspread(t-1) 0.080* 0.029 -0.129** -14.878 

Δeonia(t-1) 0.005 -0.003 -0.188*** -4.161 

ΔCBPP(t-1) -0.020*** -0.003 0.02 0.873*** 

Δyield_usa(t) 0.284*** -0.037*** -0.05 34.677 

Rsq 0.021 0.014 0.034 0.171 

BIC 2.09    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.099*** 0.013** 0.001 -500.518 

Δspread(t-1) 0.076 0.0021 -0.254*** 1041.93 

Δeonia(t-1) 0.005 -0.004 -0.207*** 20.846 

ΔSMP(t-1) 0.00 0.00 0.008*** -36.865 

Δyield_usa(t) 0.281*** -0.028*** -0.039 -767.03** 

Rsq 0.022 0.010 0.049 0.045 

BSIC 7.274    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.110*** 0.012** 0.016 13861.36* 

Δspread(t-1) 0.038 -0.013 -0.228*** 103267.3*** 

Δeonia(t-1) 0.005 -0.007 -0.143*** 21233.91*** 

Δopen_mkt(t-1) 0.000 0.000 0.25 -0.36051 

Δyield_usa(t) 0.272*** -0.037*** -0.006 -12022.7 

Rsq 0.021 0.008 0.145 0.402 

BIC 14.078    
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Table A.3: Estimation results of equation (1)-(4) for Italy 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.093*** 0.019*** 0.013 4.97 

Δspread(t-1) 0.049 0.025*** -0.147** -49.82 

Δeonia(t-1) 0.01 -0.002 -0.189*** -1.64 

ΔCBPP(t-1) -0.013 -0.003 0.018 0.792*** 

Δyield_usa(t) 0.198*** -0.038*** -0.05 33.45 

Rsq 0.005654 0.009 0.031694 0.212957 

SIC 2.025659    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.087*** 0.017*** 0.024 -458.91 

Δspread(t-1) 0.047 0.008 -0.160** 1072.99 

Δeonia(t-1) 0.011 -0.003 -0.205*** 19.497 

ΔSMP(t-1) 0.72 -0.27 8.350*** -0.038 

Δyield_usa(t) 0.199*** -0.039*** -0.045 -764.330 

Rsq 0.006 0.008 0.045 -0.001 

SIC 6.911    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.103*** 0.020*** 0.013 19973.36** 

Δspread(t-1) 4.20E-02 -0.012 -0.258*** 132376.7*** 

Δeonia(t-1) 0.017* -0.010*** -0.195*** 39591.32*** 

Δopen_mkt(t-1) 0.030 -0.016* 0.224*** -0.349*** 

Δyield_usa(t) 0.192*** -0.039*** 0.00 -6084.26 

Rsq 0.005 0.006 0.143 0.409 

SIC 13.96    
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Table A.4: Estimation results of equation (1)-(4) for Portugal 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.156*** 0.004* -0.023* 14.13* 

Δspread(t-1) 0.054 0.052** -0.114** 3.786 

Δeonia(t-1) 0.009 -0.001 -0.168*** 0.143 

ΔCBPP(t-1) -0.024** -0.002 0.016 0.920*** 

Δyield_usa(t) 0.299*** -0.037*** -0.047 11.430 

Rsq 0.020974 0.011974 0.033086 0.132426 

SIC 2.632809    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.131*** 0.007*** -0.023 686.06*** 

Δspread(t-1) 0.043 0.029 -0.064 4431.06*** 

Δeonia(t-1) 0.008 -0.001 -0.205*** -27.69 

ΔSMP(t-1) 0.006* -0.001 0.009*** 0.762*** 

Δyield_usa(t) 0.303*** -0.042*** -0.034 184.29 

Rsq 0.016 0.012 0.044 -0.628 

SIC 8.003    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.126*** 0.004 -0.017 18538.21*** 

Δspread(t-1) 0.049 -0.003 -0.304*** 131074.9*** 

Δeonia(t-1) 0.007 -0.008** -0.183 40005.12*** 

Δopen_mkt(t-1) -0.005 -0.015* 0.224*** -0.356*** 

Δyield_usa(t) 0.285*** -0.038*** -0.018 -6521.18 

Rsq 0.020 0.011 0.145 0.411 

SIC 14.81    
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Table A.5: Estimation results of equation (1)-(4) for Ireland 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.181*** 0.019*** -0.032** 16.95 

Δspread(t-1) 0.049 0.040 -0.161*** -39.24 

Δeonia(t-1) 0.017 0.000 -0.187*** -7.39 

ΔCBPP(t-1) -0.038*** -0.002 0.014 0.838*** 

Δyield_usa(t) 0.319*** -0.036*** -0.043 35.86 

Rsq 0.061743 0.00698 0.032301 0.190324 

BIC 2.637572    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.174*** 0.020*** -0.019 -457.59*** 

Δspread(t-1) 0.061 0.015 -0.190*** 1036.78 

Δeonia(t-1) 0.016 -0.003 -0.199*** 15.56 

ΔSMP(t-1) -0.008*** 0.000 0.008*** -0.019 

Δyield_usa(t) 0.318*** -0.034*** -0.033 -865.90*** 

Rsq 0.06055 0.005587 0.04516 -0.0038 

BIC 7.774297    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.170*** 0.021*** 0.013 27089.99*** 

Δspread(t-1) 0.075 -0.003 -0.292*** 134337.6*** 

Δeonia(t-1) 0.015 -0.009*** -0.162*** 37063.26*** 

Δopen_mkt(t-1) 0.0 -0.016* 0.240*** -0.356*** 

Δyield_usa(t) 0.295*** -0.034*** -0.01 -5938.23 

Rsq 0.063022 0.004284 0.14398 0.411344 

BIC 14.59232    

 

 

 



Unconventional Monetary Policy Measures: A Comparison between ECB, FED and Bank of England 

_____________________________________________________________________________________________ 

PE 475.117        59 

Table A.6: Estimation results of equation (1)-(4) for Greece 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.145*** 0.001 -0.0003 -5.400** 

Δspread(t-1) -0.037 0.029 -0.197*** -53.39 

Δeonia(t-1) 0.013 -0.002 -0.206*** -47.98 

ΔCBPP(t-1) -0.008 -0.004 0.015 0.866*** 

Δyield_usa(t) 0.277*** -0.037*** -0.050 52.28 

Rsq -0.023 0.013 0.032 0.177 

BIC 4.074    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.140*** 0.001 0 38.98 

Δspread(t-1) -0.045 0.006 -0.223*** 1061.45 

Δeonia(t-1) 0.012 -0.003 -0.211*** 18.84 

ΔSMP(t-1) 1.50E-06 -3.08E-07 0.008*** -0.03949 

Δyield_usa(t) 0.280*** -0.038*** -0.041 -761.36** 

Rsq -0.022 0.012 0.045 -0.001 

BIC 9.198    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.158*** 0.001 0.007 -702.16 

Δspread(t-1) -0.003 -0.014 -0.265*** 132013.4*** 

Δeonia(t-1) 0.011 -0.010*** -0.184*** 39782.58*** 

Δopen_mkt(t-1) -0.02 -0.017* 0.217*** -0.344*** 

Δyield_usa(t) 0.263*** -0.038*** -0.009 -5971.78 

Rsq     

BIC     
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Table A.7: Estimation results of equation (1)-(4) for UK 

Assets Purchase Facility   

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔAPF(t) 

Δyield_10y(t-1) 0.024 -0.006 -0.030*** 536.41 

Δspread(t-1) -0.049 -0.005 -0.115*** -484.98 

Δsonia(t-1) 0.045*** 0.032*** -0.533*** -57.87 

ΔAPF(t-1) -0.340 -0.236 -0.464*** -0.040 

Δyield_usa(t) 0.400*** -0.023*** 0.025*** -509.31 

Rsq 0.240 0.037 -0.245 0.001 

BIC 4.301    

Long-term Repos    

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔLT_REPOS(t) 

Δyield_10y(t-1) 0.029 -0.005 -0.029*** -4695.23*** 

Δspread(t-1) -0.044 0.000 -0.155*** -1445.22*** 

Δsonia(t-1) 0.043*** 0.033*** -0.475*** 90.24 

ΔLT_REPOS(t-1) 0.006 0.570 0.634*** 0.012 

Δyield_usa(t) 0.392*** -0.023 0.024*** -1969.4* 

Rsq 0.240 0.043 -0.193 0.009 

BIC 6.221    

Short-term Operation   

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSTOP(t) 

Δyield_10y(t-1) 0.025 -0.005 -0.028*** -146.39 

Δspread(t-1) -0.051 -0.005 -0.111*** -1400.13 

Δsonia(t-1) 0.044*** 0.032*** -0.525*** -335.21 

ΔSTOP(t-1) 0.66 -0.491* -0.258*** 0.005 

Δyield_usa(t) 0.397*** -0.023*** 0.024*** 17.05 

Rsq 0.239 0.037 -0.236 -0.003 

BIC 5.628    
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Table A.8: Estimation results of equation (1)-(4) for USA 

Mortgage Backed Securities   

 Δyield_10y(t) Δspread(t) Δfed_fund(t) ΔMBS(t) 

Δyield_10y(t-1) -0.042 0.005 -0.033 2828.493 

Δspread(t-1) 0.005 -0.091*** -0.623*** -74.53 

Δfed_fund(t-1) -0.005 0.006*** -0.319*** -40.59 

ΔMBS(t-1) -0.971*** 0.084*** -0.26 -0.051 

Rsq -0.006 -0.040 0.086 -0.004 

BIC 10.768    

Treasuries    

 Δyield_10y(t) Δspread(t) Δfed_fund(t) ΔTREAS(t) 

Δyield_10y(t-1) -0.050* 0.008*** 0.005 495.5 

Δspread(t-1) -0.01 -0.097*** -0.890*** -2880.56 

Δfed_fund(t-1) -0.005 0.007 -0.357*** 875.79 

ΔTREAS(t-1) -0.09 -0.07 0.373*** -0.043 

Rsq 0.001 -0.042 0.083 0.001 

BIC 9.742    

Special Lending and Repos   

 Δyield_10y(t) Δspread(t) Δfed_fund(t) ΔSPEC(t) 

Δyield_10y(t-1) -0.041 0.014*** -0.014 134.700 

Δspread(t-1) 0.016 -0.036 -0.858*** 12874.9 

Δfed_fund(t-1) -0.003*** 0.008 -0.291*** 734.660 

ΔSPEC(t-1) 0.28 -0.066* -0.43 -0.094 

Rsq 0.001 -0.009 0.090 -0.009 

BIC 11.629    
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Table A.1: Estimation results of equation (1)-(4) for Germany 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.056*** 0.025*** -0.078** -30.364 

Δspread(t-1) -0.048 0.043* -0.174*** -70.3 

Δeonia(t-1) 0.010 -0.002 -0.186*** -5.159 

ΔCBPP(t-1) -0.014* -0.004 0.014 0.866 

Δyield_usa(t) 0.404*** -0.037*** -0.050* 31.762 

Rsq 0.299 0.010 0.032 0.172 

BIC 1.477    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.047** 0.023*** -0.083** -142.990 

Δspread(t-1) -0.045 0.024 -0.166*** 1036.95*** 

Δeonia(t-1) 0.009 -0.002 -0.186*** 12.310 

ΔSMP(t-1) 0.32 -0.37 8.460*** -0.01 

Δyield_usa(t) 0.405*** -0.038*** -0.041 -788.86*** 

Rsq 0.298 0.009 0.045 -0.011 

BIC 6.595    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.046** 0.023* -0.018 9796.15 

Δspread(t-1) -0.048 0.003 -0.316*** 134838.1*** 

Δeonia(t-1) 0.010 -0.007* -0.164*** 39500.22*** 

Δopen_mkt(t-1) 0.008 -0.014 0.229*** -0.345*** 

Δyield_usa(t) 0.397*** -0.036* -0.015 -5818.23 

Rsq 0.299 0.008 0.145 0.407 

BIC 13.450    
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Table A.2: Estimation results of equation (1)-(4) for Spain 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.113*** 0.012** -0.016 37.001 

Δspread(t-1) 0.080* 0.029 -0.129** -14.878 

Δeonia(t-1) 0.005 -0.003 -0.188*** -4.161 

ΔCBPP(t-1) -0.020*** -0.003 0.02 0.873*** 

Δyield_usa(t) 0.284*** -0.037*** -0.05 34.677 

Rsq 0.021 0.014 0.034 0.171 

BIC 2.09    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.099*** 0.013** 0.001 -500.518 

Δspread(t-1) 0.076 0.0021 -0.254*** 1041.93 

Δeonia(t-1) 0.005 -0.004 -0.207*** 20.846 

ΔSMP(t-1) 0.00 0.00 0.008*** -36.865 

Δyield_usa(t) 0.281*** -0.028*** -0.039 -767.03** 

Rsq 0.022 0.010 0.049 0.045 

BSIC 7.274    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.110*** 0.012** 0.016 13861.36* 

Δspread(t-1) 0.038 -0.013 -0.228*** 103267.3*** 

Δeonia(t-1) 0.005 -0.007 -0.143*** 21233.91*** 

Δopen_mkt(t-1) 0.000 0.000 0.25 -0.36051 

Δyield_usa(t) 0.272*** -0.037*** -0.006 -12022.7 

Rsq 0.021 0.008 0.145 0.402 

BIC 14.078    

 

 

 



Policy Department A: Economic and Scientific Policy 

____________________________________________________________________________________________ 

64       PE 475.117 

Table A.3: Estimation results of equation (1)-(4) for Italy 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.093*** 0.019*** 0.013 4.97 

Δspread(t-1) 0.049 0.025*** -0.147** -49.82 

Δeonia(t-1) 0.01 -0.002 -0.189*** -1.64 

ΔCBPP(t-1) -0.013 -0.003 0.018 0.792*** 

Δyield_usa(t) 0.198*** -0.038*** -0.05 33.45 

Rsq 0.005654 0.009 0.031694 0.212957 

SIC 2.025659    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.087*** 0.017*** 0.024 -458.91 

Δspread(t-1) 0.047 0.008 -0.160** 1072.99 

Δeonia(t-1) 0.011 -0.003 -0.205*** 19.497 

ΔSMP(t-1) 0.72 -0.27 8.350*** -0.038 

Δyield_usa(t) 0.199*** -0.039*** -0.045 -764.330 

Rsq 0.006 0.008 0.045 -0.001 

SIC 6.911    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.103*** 0.020*** 0.013 19973.36** 

Δspread(t-1) 4.20E-02 -0.012 -0.258*** 132376.7*** 

Δeonia(t-1) 0.017* -0.010*** -0.195*** 39591.32*** 

Δopen_mkt(t-1) 0.030 -0.016* 0.224*** -0.349*** 

Δyield_usa(t) 0.192*** -0.039*** 0.00 -6084.26 

Rsq 0.005 0.006 0.143 0.409 

SIC 13.96    
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Table A.4: Estimation results of equation (1)-(4) for Portugal 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.156*** 0.004* -0.023* 14.13* 

Δspread(t-1) 0.054 0.052** -0.114** 3.786 

Δeonia(t-1) 0.009 -0.001 -0.168*** 0.143 

ΔCBPP(t-1) -0.024** -0.002 0.016 0.920*** 

Δyield_usa(t) 0.299*** -0.037*** -0.047 11.430 

Rsq 0.020974 0.011974 0.033086 0.132426 

SIC 2.632809    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.131*** 0.007*** -0.023 686.06*** 

Δspread(t-1) 0.043 0.029 -0.064 4431.06*** 

Δeonia(t-1) 0.008 -0.001 -0.205*** -27.69 

ΔSMP(t-1) 0.006* -0.001 0.009*** 0.762*** 

Δyield_usa(t) 0.303*** -0.042*** -0.034 184.29 

Rsq 0.016 0.012 0.044 -0.628 

SIC 8.003    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.126*** 0.004 -0.017 18538.21*** 

Δspread(t-1) 0.049 -0.003 -0.304*** 131074.9*** 

Δeonia(t-1) 0.007 -0.008** -0.183 40005.12*** 

Δopen_mkt(t-1) -0.005 -0.015* 0.224*** -0.356*** 

Δyield_usa(t) 0.285*** -0.038*** -0.018 -6521.18 

Rsq 0.020 0.011 0.145 0.411 

SIC 14.81    
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Table A.5: Estimation results of equation (1)-(4) for Ireland 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.181*** 0.019*** -0.032** 16.95 

Δspread(t-1) 0.049 0.040 -0.161*** -39.24 

Δeonia(t-1) 0.017 0.000 -0.187*** -7.39 

ΔCBPP(t-1) -0.038*** -0.002 0.014 0.838*** 

Δyield_usa(t) 0.319*** -0.036*** -0.043 35.86 

Rsq 0.061743 0.00698 0.032301 0.190324 

BIC 2.637572    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.174*** 0.020*** -0.019 -457.59*** 

Δspread(t-1) 0.061 0.015 -0.190*** 1036.78 

Δeonia(t-1) 0.016 -0.003 -0.199*** 15.56 

ΔSMP(t-1) -0.008*** 0.000 0.008*** -0.019 

Δyield_usa(t) 0.318*** -0.034*** -0.033 -865.90*** 

Rsq 0.06055 0.005587 0.04516 -0.0038 

BIC 7.774297    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.170*** 0.021*** 0.013 27089.99*** 

Δspread(t-1) 0.075 -0.003 -0.292*** 134337.6*** 

Δeonia(t-1) 0.015 -0.009*** -0.162*** 37063.26*** 

Δopen_mkt(t-1) 0.0 -0.016* 0.240*** -0.356*** 

Δyield_usa(t) 0.295*** -0.034*** -0.01 -5938.23 

Rsq 0.063022 0.004284 0.14398 0.411344 

BIC 14.59232    
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Table A.6: Estimation results of equation (1)-(4) for Greece 

Covered Bond Purchasing Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔCBPP(t) 

Δyield_10y(t-1) 0.145*** 0.001 -0.0003 -5.400** 

Δspread(t-1) -0.037 0.029 -0.197*** -53.39 

Δeonia(t-1) 0.013 -0.002 -0.206*** -47.98 

ΔCBPP(t-1) -0.008 -0.004 0.015 0.866*** 

Δyield_usa(t) 0.277*** -0.037*** -0.050 52.28 

Rsq -0.023 0.013 0.032 0.177 

BIC 4.074    

Securities Markets Programme 

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSMP(t) 

Δyield_10y(t-1) 0.140*** 0.001 0 38.98 

Δspread(t-1) -0.045 0.006 -0.223*** 1061.45 

Δeonia(t-1) 0.012 -0.003 -0.211*** 18.84 

ΔSMP(t-1) 1.50E-06 -3.08E-07 0.008*** -0.03949 

Δyield_usa(t) 0.280*** -0.038*** -0.041 -761.36** 

Rsq -0.022 0.012 0.045 -0.001 

BIC 9.198    

Open Market Operations 

 Δyield_10y(t) Δspread(t) Δeonia(t) Δopen_mkt(t) 

Δyield_10y(t-1) 0.158*** 0.001 0.007 -702.16 

Δspread(t-1) -0.003 -0.014 -0.265*** 132013.4*** 

Δeonia(t-1) 0.011 -0.010*** -0.184*** 39782.58*** 

Δopen_mkt(t-1) -0.02 -0.017* 0.217*** -0.344*** 

Δyield_usa(t) 0.263*** -0.038*** -0.009 -5971.78 

Rsq     

BIC     
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Table A.7: Estimation results of equation (1)-(4) for UK 

Assets Purchase Facility   

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔAPF(t) 

Δyield_10y(t-1) 0.024 -0.006 -0.030*** 536.41 

Δspread(t-1) -0.049 -0.005 -0.115*** -484.98 

Δsonia(t-1) 0.045*** 0.032*** -0.533*** -57.87 

ΔAPF(t-1) -0.340 -0.236 -0.464*** -0.040 

Δyield_usa(t) 0.400*** -0.023*** 0.025*** -509.31 

Rsq 0.240 0.037 -0.245 0.001 

BIC 4.301    

Long-term Repos    

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔLT_REPOS(t) 

Δyield_10y(t-1) 0.029 -0.005 -0.029*** -4695.23*** 

Δspread(t-1) -0.044 0.000 -0.155*** -1445.22*** 

Δsonia(t-1) 0.043*** 0.033*** -0.475*** 90.24 

ΔLT_REPOS(t-1) 0.006 0.570 0.634*** 0.012 

Δyield_usa(t) 0.392*** -0.023 0.024*** -1969.4* 

Rsq 0.240 0.043 -0.193 0.009 

BIC 6.221    

Short-term Operation   

 Δyield_10y(t) Δspread(t) Δeonia(t) ΔSTOP(t) 

Δyield_10y(t-1) 0.025 -0.005 -0.028*** -146.39 

Δspread(t-1) -0.051 -0.005 -0.111*** -1400.13 

Δsonia(t-1) 0.044*** 0.032*** -0.525*** -335.21 

ΔSTOP(t-1) 0.66 -0.491* -0.258*** 0.005 

Δyield_usa(t) 0.397*** -0.023*** 0.024*** 17.05 

Rsq 0.239 0.037 -0.236 -0.003 

BIC 5.628    

 

 

 



Unconventional Monetary Policy Measures: A Comparison between ECB, FED and Bank of England 

_____________________________________________________________________________________________ 

PE 475.117        69 

Table A.8: Estimation results of equation (1)-(4) for USA 

Mortgage Backed Securities   

 Δyield_10y(t) Δspread(t) Δfed_fund(t) ΔMBS(t) 

Δyield_10y(t-1) -0.042 0.005 -0.033 2828.493 

Δspread(t-1) 0.005 -0.091*** -0.623*** -74.53 

Δfed_fund(t-1) -0.005 0.006*** -0.319*** -40.59 

ΔMBS(t-1) -0.971*** 0.084*** -0.26 -0.051 

Rsq -0.006 -0.040 0.086 -0.004 

BIC 10.768    

Treasuries    

 Δyield_10y(t) Δspread(t) Δfed_fund(t) ΔTREAS(t) 

Δyield_10y(t-1) -0.050* 0.008*** 0.005 495.5 

Δspread(t-1) -0.01 -0.097*** -0.890*** -2880.56 

Δfed_fund(t-1) -0.005 0.007 -0.357*** 875.79 

ΔTREAS(t-1) -0.09 -0.07 0.373*** -0.043 

Rsq 0.001 -0.042 0.083 0.001 

BIC 9.742    

Special Lending and Repos   

 Δyield_10y(t) Δspread(t) Δfed_fund(t) ΔSPEC(t) 

Δyield_10y(t-1) -0.041 0.014*** -0.014 134.700 

Δspread(t-1) 0.016 -0.036 -0.858*** 12874.9 

Δfed_fund(t-1) -0.003*** 0.008 -0.291*** 734.660 

ΔSPEC(t-1) 0.28 -0.066* -0.43 -0.094 

Rsq 0.001 -0.009 0.090 -0.009 

BIC 11.629    
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Abstract 

This note is structured as follows. Section 2 compares the responses of the 

various central banks: the European Central Bank (ECB), the Federal Reserve 

System (FED) and the Bank of England (BoE). Section 3 discusses the balance 

sheet effects of the ECB, the FED and the BoE. Section 4 analyses the 

consequences of the responses for the interest rates (policy, short-term and 

long-term) of these central bank in real terms. Section 5 discusses the possible 

exit strategy for the ECB and concludes.  
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1. INTRODUCTION 

This note is structured as follows. Section 2 compares the responses of the various central 

banks: the European Central Bank (ECB), the Federal Reserve System (FED) and the Bank 

of England (BoE). Section 3 discusses the balance sheet effects of the ECB, the FED and the 

BoE. Section 4 analyses the consequences of the responses for the interest rates (policy, 

short-term and long-term) of these central bank in real terms. Section 5 discusses the 

possible exit strategy for the ECB and concludes.  
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2. COMPARING THE RESPONSES OF THE VARIOUS 

CENTRAL BANKS 

The European Central Bank (ECB), the Federal Reserve System (FED) and the Bank of 

England (BoE) have each reacted to the crisis in their own way. However, one action they 

have all taken is lowering the interest rate. As we can see in figure 1, the FED was the first 

major central bank to significantly lower the interest rate, from 4% to 2 % in response to 

the subprime crisis, and from 2% to nearly zero (the FED now employs a range of 0 to 

0.25%) after Lehman’s collapse. The BoE and the ECB did not lower their rates 

substantially until Lehman, but decreased them to 0.5% (BoE) and 1% (ECB) quickly 

thereafter. 

Figure 3: Policy rate evolution 2008-2012 

 

Source:  European Central Bank, Federal Reserve System, Bank of England. 

Note:  This graph represents the policy rates as set by the respective central banks. This process is not 

continuous; instead, the rates only change when the central bank monetary policy committee decides to 

change them. 

As decreasing the interest rate to such low levels meant that the so-called zero lower 

bound (ZLB) was reached, the central banks had to resort to non-standard or 

unconventional monetary policy measures. These responses differed in both magnitude and 

composition. Tables 1-3 below provide a summary of the actions taken by the ECB, FED 

and BoE respectively. At first glance it appears that the ECB and the FED have done much 

more than the BoE to withstand the financial crisis. In absolute terms this is indeed the 

case, but we will see later that, relative to GDP, the ECB has done less than the BoE. 

Regarding the decisiveness of the respective central banks we observe that the FED has 

acted most boldly, at the end of 2008 and the beginning of 2009, by purchasing large 

amounts of Mortgage-Backed Securities (MBS), US government debt and debt of the 

Government Sponsored Enterprises (GSEs) Fannie Mae and Freddie Mac. The ECB has, in 

2008 and 2009, mainly broadened access to liquidity by accepting additional collateral and 

by switching to fixed rate, full allotment refinancing. This means that the rate at which 

liquidity can be obtained at the ECB is fixed, while all bidding banks are certain of receiving 

the funds provided they can put up collateral of sufficient quality. The BoE, finally, has set 

up a Special Liquidity Scheme (SLS) in 2008, allowing banks could swap their (high quality) 

MBS and other assets for UK Treasury bills. Additionally, it has extended the maturity of its 

discount lending. 
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Table 1: Summary of unconventional monetary policy measures since 2008 

European Central Bank (ECB)
47

 

Date Action Effect/amount 

September 2008 Start of special term refinancing operations Ongoing 

October 2008 Switch to fixed rate, full allotment refinancing Ongoing 

June 2009 Long-Term Refinancing Operation, 1 year maturity EUR 442 bn 

July 2009 –  

June 2010 

Covered Bond Purchase Programme 1 EUR 60 bn 

October 2009 Long-Term Refinancing Operation, 1 year maturity EUR 75 bn 

December 2009 Long-Term Refinancing Operation, 1 year maturity EUR 97 bn 

May 2010 Securities Markets Programme Decided by 

Governing 

Council 

October 2011 Long-Term Refinancing Operation, 1 year maturity EUR 57 bn 

November 2011 Covered Bond Purchase Programme 2 EUR 40 bn 

December 2011 Long-Term Refinancing Operation, 3 year maturity 

Loosening collateral requirements 

Reducing reserve requirements from 2% to 1% 

EUR 489 bn 

February 2012 Long-Term Refinancing Operation, 3 year maturity EUR 530 bn 

Table 2: Summary of unconventional monetary policy measures since 2008 

Federal Reserve System (FED)48 

Date Action Effect/amount 

December 2007 – 

March 2010 

Term Auction Facility (TAF): liquidity auction under 

loosened collateral requirements 

1 month loans of 

varying sizes 

November 2008 Purchase USD 100 bn Government Sponsored Enterprises’ 

debt, and USD 500 bn Mortgage Backed Securities (MBS) 

USD 600 bn 

March 2009 –  

June 2010 

Term Asset-Backed Securities Loan Facility (TALF): similar 

to TAF, but collateralised by ABS 

Longer term 

loans of varying 

sizes 

January 2009 – 

March 2010 

Expansion of GSE debt purchasing programme to: 

Expansion of MBS purchasing programme to: 

Purchasing USD 300 bn of longer term Treasury securities 

USD 200 bn 

USD 1,250 bn 

USD 300 bn 

November 2010 Additional purchases of longer term Treasury securities USD 600 bn 

September 2011 Extending average maturity of Treasury holdings by selling 

short-term (<3y) and purchasing long-term (6-30y) 

Treasury securities. Also called ‘Operation Twist’. 

USD 400 bn 

(gross, 

USD 0 net) 

Source: ECB and FED. 

                                           

47  Timeline of the financial crisis, ECB, http://www.ecb.int/ecb/html/crisis.en.html, retrieved 12.06.2012. 
48  The Federal Reserve System’s response to the crisis   

http://www.federalreserve.gov/monetarypolicy/bst_crisisresponse.htm, retrieved 12.06.2012. 

http://www.ecb.int/ecb/html/crisis.en.html
http://www.federalreserve.gov/monetarypolicy/bst_crisisresponse.htm
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Table 3 Summary of unconventional monetary policy measures since 2008  

Bank of England (BoE)
49

 

Date Action Effect/amount 

April 2008 – 
January 2009 

Special Liquidity Scheme (SLS): banks swap high quality ABS 
for UK Treasury Bills. Fully closed January 2012 

GBP 185 bn 

January 2009 Extended maturity of discount window Ongoing 

March 2009 – 
November 2009 

Quantitative easing: purchase of mainly Gilts, UK 
government debt 

GBP 200 bn 

October 2011 Additional purchases of Gilts GBP 75 bn 

February 2012 Additional purchases of Gilts GBP 50 bn 

Source: Bank of England. 

During the course of the crisis, all central banks have engaged in some form of quantitative 

easing. The ECB has done this by it Covered Bond Purchase Programmes (CBPP), its 

Securities Markets Programme (SMP) and its Long-Term Refinancing Operations (LTROs). 

The LTROs have contributed most to the increase in liquidity in the euro area, especially in 

December 2011 and February 2012. The FED has purchased, as mentioned above, mainly 

MBS and Treasury securities. Treasury bonds have been the focus of the second round of 

quantitative easing and Operation Twist, in which no new bonds were purchased but 

shorter maturity securities were traded for longer maturity ones. In the UK the BoE has 

also purchased mainly government debt (Gilts) to provide liquidity to the financial system. 

 Of course, the central banks did not operate on their own. As banks and financial 

markets are internationally connected, effects from policy in one region are expected to 

spill over to other parts of the world. However, the cooperation between the respective 

central banks was limited to currency swap arrangements. Immediately after Lehman’s 

collapse, the FED, the ECB, the BoE and other large central banks agreed to provide 

liquidity in exchange for decent collateral to foreign banks operating in their jurisdiction. 

These arrangements have been in place since. 

                                           

49  Quantitative easing explained, Bank of England,   
http://www.bankofengland.co.uk/monetarypolicy/Pages/qe/default.aspx, retrieved 12.06.2012. 

http://www.bankofengland.co.uk/monetarypolicy/Pages/qe/default.aspx
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3. BALANCE SHEET EFFECTS OF ECB, FED AND BOE 

The refinancing and quantitative easing operations have increased the size of the 

respective central bank balance sheets tremendously. As Pisani-Ferry and Wolff (2012) 

show in their note prepared for the April 2012 Monetary Dialogue, relative to (2007) GDP 

especially the BoE’s balance sheet enlarged very quickly to more than 20% after Lehman. 

Unlike the FED, the BoE has shrunk its balance sheet (to about 12% of GDP) soon 

thereafter. Another observation is that the ECB’s balance sheet has not risen as quickly as 

those of the BoE and the FED, until in 2011 liquidity again dried up and the ECB started 

engaging in more LTRO financing. To illustrate this, we can see from the figures in Pisani-

Ferry and Wolff (2012)
50
 that the last 2 LTROs alone (in December 2011 and February 

2012) have increased the ECBs balance sheet by 3 %-points of GDP.  

In sum, the ECB’s balance sheet increased by less than the FED’s or the BoE’s. However, 

the composition of the ECB’s balance sheet was quite different: instead of (long-term) 

government debt, it assumed much more (short-term) liquid repo debt. Pisani-Ferry and 

Wolff (2012) have summarised the asset composition of the major central bank balance 

sheets quite comprehensively. The most striking observation from the figures in their paper 

is that the ECB’s assets consist mainly of repurchase agreements, but the FED’s and BoE’s 

assets consist primarily of government debt. In other words: the ECB has assisted banks 

with refinancing operations in exchange for collateral (mostly government debt), while the 

FED and BoE have purchased these government securities outright. This difference in policy 

is a direct consequence of the Maastricht Treaty’s stipulation that the ECB cannot finance 

government debt. 

On the liability side of the balance sheet all three central banks have experienced a surge in 

deposits by financial institutions (mainly banks), as their respective balance sheets 

indicate.51 This indicates that the interbank market is not functioning well in Europe, the US 

or the UK. If it was, banks would be lending to other banks instead of parking their money 

with the central bank. Pisani-Ferry and Wolff (2012) stress that the euro area has 

additional problems: banks in southern Europe received much more refinancing liquidity 

than those from the north, banks in southern Europe hold government securities instead of 

extending credit to the real economy and the LTROs have affected the yield curve much 

more heavily for distressed bond issuers than for AAA issuers. 

                                           

50  Pisani-Ferry, Jean and Guntram Wolff (2012), “Non-Standard Policy Measures - a First Assessment”, Note 
prepared for the April 2012 Monetary Dialogue with the ECB. 

51  ECB: http://sdw.ecb.europa.eu/browse.do?node=bbn129,  

FED: http://www.FEDeralreserve.gov/monetarypolicy/bst_recenttrends.htm,  

BoE: http://www.bankofengland.co.uk/markets/Pages/balancesheet/default.aspx. 

http://sdw.ecb.europa.eu/browse.do?node=bbn129
http://www.federalreserve.gov/monetarypolicy/bst_recenttrends.htm
http://www.bankofengland.co.uk/markets/Pages/balancesheet/default.aspx
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4. CONSEQUENCES FOR INTEREST RATES IN REAL TERMS 

Injecting large amounts of liquidity into the system inevitably leads to lower interest rates, 

especially in the short-term. What matters for the real economy, though, is the real cost of 

borrowing. Thus, we have to take into account the effect that the respective central bank’s 

actions have had on inflation as measured by the Consumer Price Index (CPI) in the US and 

UK or the Harmonised Index of Consumer Prices (HICP) in the euro area and, consequently, 

on real interest rates. 

Figures 2, 3 and 4 visualise the development of the policy rates of the central banks, the 

short-term rates (3 month) and the long-term rates (10 year) in real terms. We can 

observe that all real policy rates have been consistently negative since 2010, while the FED 

funds rate was already negative after the subprime crisis. This rate has also been very 

volatile, mainly due to volatile inflation. As the ECB was relatively late in cutting interest 

rates its refinancing rate has been positive until January 2010, but as it cut the refinancing 

rate to 1% and inflation has been quite high recently the real refinancing rate has been 

negative since. The real BoE policy rate turned negative halfway through 2008 and has 

stayed below zero until now. 

The market rates have followed a similar pattern. Especially in the United States the short-

term rate has followed the policy rate quite closely. Furthermore, figure 3 shows that from 

January 2010 onward all short-term real rates have also been negative. Long-term rates, 

however, paint a different picture. They have been positive for most of the crisis period. 

European long-term yields are still positive. However, this may also reflect a significant risk 

premium on government bond yields. In any case, during 2011 both the US and the UK 

long-term real rates have turned significantly negative due to low nominal rates and 

relatively high inflation. 

These developments imply that, at the moment, borrowing on financial markets is very 

cheap in real terms. This is a dangerous development, as there will be no incentive to 

deleverage as long as rates are so low. Taking into account that the world economy is still 

heavily indebted, this is a worrying development. Moreover, none of the major central 

banks has devised a clear exit strategy yet. This means that the originally one-off 

unconventional measures have become structural and permanent. 

Figure 2:  Policy rates in real terms 

 

Source:  ECB, FED, BoE and Eurostat. 

Note:   Real policy rates are calculated by subtracting inflation, as measured by the CPI (US/UK) or 

HICP (euro area), from nominal policy rates. The data frequency is monthly. 
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Figure 3: Short-term rates in real terms (3 month) 

  
Source:  ECB, FED, BoE and Eurostat. 

Note:  Real short-term rates are calculated by subtracting inflation, as measured by the CPI (US/UK) or HICP 

(euro area), from nominal 3 month (interbank) rates. The data frequency is monthly. 

Figure 4:  Long-term rates in real terms (10 year) 

  
Source:  ECB, FED, OECD and Eurostat. 

Note:  Real long-term rates are calculated by subtracting inflation, as measured by the CPI (US/UK) or HICP 

(euro area), from nominal 10 year government bond yields. The data frequency is monthly. 
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5. CONCLUSION: WHERE IS THE EXIT?52 

The major central banks have reacted to the financial crisis in quite similar ways. They 

have all lowered their interest rates substantially, although the ECB has done this at a later 

point in time than the FED or the BoE. Furthermore, all three major central banks have 

engaged in some form of quantitative easing. While the FED and the BoE have done this by 

purchasing government bonds and asset-backed securities outright, the ECB has provided 

liquidity against collateral consisting mainly of government bonds. 

These unconventional measures have led to an increase in the size of all central bank 

balance sheets, although their composition is different. While the balance sheets of the FED 

and the BoE now contain chiefly government assets, the ECB balance sheet shows that the 

bulk of its assets consists of repo transactions. On the liability side, all central banks have 

experienced a major increase in deposits by financial institutions. This indicates that 

interbank markets are still not functioning properly. 

Additionally, the major decreases in interest rates have made borrowing very cheap in real 

terms. Relatively high inflation has also contributed to this. Especially short-term rates are 

deeply negative, which means that deleveraging will be very unlikely. Why would economic 

agents want to deleverage if they are paid to borrow? Furthermore, this situation is 

expected to continue into the near future, as none of the major central banks has devised a 

clear exit strategy as of yet. 

The ECB has been put in a difficult position due to the crisis. Views about the appropriate 

response to the crisis differ greatly within the Governing Council, while Council members 

may find themselves taking a national perspective rather than a euro area one. Another 

problem is that the recent unconventional measures lead to a further segmentation of euro 

area financial markets and, ultimately, renationalisation of monetary policy.  

A plan for an orderly exit of these measures is of utmost importance for the ECB. However, 

if it moves too early, it may create serious financial instability. If it moves too late, inflation 

may go up significantly. The ECB should strike a careful balance between these two. 

The greatest challenge in devising an exit strategy is probably the different degrees to 

which euro area members fulfill the convergence criteria; this is not likely to change soon. 

Therefore, I propose that instead of the current inflation measure the ECB should use euro 

area inflation corrected for the impact of convergence measures. This rate should be kept 

this inflation below, but close to 2%. Undoubtedly this will make monetary policy more 

complicated and possibly also less transparent, which can be partly addressed by publishing 

the methodology for correcting inflation for the impact of convergence measures.  

If having a more complicated monetary policy strategy is what it takes to address the 

differences in convergence, then this is a sacrifice the ECB has to make. We can already 

see the first signs of the current interest rate being too low for Germany, i.e. as housing 

prices have been rising by 5.5% on an annual basis. The ECB Governing Council therefore 

has to take up this issue as soon as possible. 

                                           

52  This section is based on: Sylvester Eijffinger and Lex Hoogduin (2012), “The European Central Bank in (the) 
Crisis”, CESifo DICE Report, Vol. 10, No. 1, pp. 32-38. 
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Abstract 

We assess similarities and differences in the crisis reaction of the ECB and the 

FED and the potential motivations for them. We propose an alternative way of 

estimating Taylor reaction functions if the zero-lower-bound on nominal interest 

rates is binding. This approach relies on tackling the real rather than the 

nominal interest rate. If the nominal rate is (close to) zero, central banks can 

employ quantitative easing to impact inflation expectations. We show that there 

are substantial differences between the estimated reaction coefficients in the 

pre- and crisis era for both central banks. While they act less inertial, put a 

smaller weight on the inflation gap, money growth and the risk spread, their 

response to asset price inflation becomes more pronounced during the crisis. 

However, the central banks diverge in their response to the output gap and 

credit growth. We finally address whether and how these measures have been 

reflected in the composition and volume of the balance sheet of the central 

banks and how risky and successful the crisis measures of the ECB and the FED 

have been.  

 



Policy Department A: Economic and Scientific Policy 

____________________________________________________________________________________________ 

82       PE 475.117 

 

CONTENTS 

EXECUTIVE SUMMARY 83 

1. INTRODUCTION 85 

2. THE EQUILIBRIUM REAL INTEREST RATE AND INFLATION 

EXPECTATIONS – CONSTRUCTION AND ESTIMATION 87 

3. ADJUSTMENT OF TAYLOR REACTION FUNCTIONS IN THE FINANCIAL 

CRISIS 94 

3.1. Adjusting the functional form of the Taylor Rule 94 

3.2. Extending the Taylor rule 95 

4. EMPIRICAL EVIDENCE ON MODIFIED TAYLOR REACTION FUNCTIONS 98 

4.1. Estimation issues 98 

4.2. Estimation results 99 

4.2.1. The ECB Taylor reaction function 99 

4.2.2. The FED Taylor reaction function 102 

5. CRISIS RESPONSE OF CENTRAL BANKS – DIFFERENT RISK EXPOSURE?

 106 

6. CONCLUSIONS 109 

REFERENCES 111 

DATA APPENDIX 115 

 



Unconventional Monetary Policy Measures: A Comparison between ECB, FED and Bank of England 

_____________________________________________________________________________________________ 

PE 475.117        83 

 

EXECUTIVE SUMMARY 

In this note, we assess the similarities and differences in the crisis reaction of the ECB, the 

FED (and the Bank of England) so far. We especially focus on what the reasons for the 

different reactions are – for instance, the institutional set up and/or economic reasons? 

In this note we take a different route than most of the available studies on the topic and 

are among the first to present some econometric estimations of the degree of difference in 

the crisis responses of the ECB and the FED and the potential motivations for them. For this 

purpose, we propose an alternative way of estimating Taylor reaction functions in the 

presence of the zero-lower-bound on nominal interest rates, as it was the case during the 

recent financial crisis. Our approach relies on a state-space-model that separately 

estimates the time series of the inflation expectations, the equilibrium real interest rate and 

the potential output needed to calculate the output gap. With these three variables at hand 

we are able to modify the functional form of the classical Taylor rule in a way that the real 

instead of the nominal interest rate is targeted by the central bank. Because of our 

definition of inflation expectations which incorporates the size of the balance sheet of the 

central bank, the monetary authority is able to influence the real rate even if nominal rates 

are (close to) zero via quantitative easing. So we allow for a second way of stimulating the 

economy for central banks besides the traditional interest rate setting policy.  

However, this ‘second way’ leads to a possible coordination problem between interest rate 

policy as it is implemented traditionally and QE. If the latter is in place, central banks 

dispose of two options to conduct monetary policy. Especially if signs of a recovery are 

looming on the horizon, both central banks should clearly communicate their exit strategy 

which can be achieved either by increasing the nominal interest rate or reducing funds 

issued via quantitative easing.  

According to our results, finally bringing quantitative easing to a halt has ceteris paribus 

several advantages. First, the goal of cooling down the economy and, thus, reducing future 

inflation can also be achieved this way because lowering funds will tend to reduce inflation 

expectations and increase the real interest rate. Second, not increasing the nominal rate 

builds up credibility in case of any similar crisis in the future. Third, running monetary 

policy with only one instrument is easier to communicate. Especially in times of a recovery 

a clear communication to the public is urgently needed. 

Besides the functional form of the Taylor rule we also suggest possible other indicator 

variables for central bank behaviour that might have changed within the crisis. Indeed, we 

find substantial differences between the ECB and the FED concerning their estimated 

reaction to credit growth and asset price inflation.  

While the ECB even triggered further expansions in the credit sector, the FED did not react 

to these measures at all before the crisis started. Adding these measures to the reaction 

function with a significant positive weight might have stopped a too accommodative policy 

and would, thus, have avoided the recent crisis. 
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The same reasoning applies for asset prices. According to our estimates, both central banks 

appear to have actively accommodated rising asset prices, modelled as stock and house 

prices. However, during the crisis with asset price inflation falling, both central banks 

clearly tried to avoid further reductions in stock and house prices. We recommend getting 

rid of this asymmetry between rising and falling asset price inflation but, instead, argue in 

favour of tackling it actively by including asset prices in the price index targeted by the 

central banks, independent of whether asset prices are increasing or decreasing.1 This 

would possibly put an end to or at least reduce boom-bust-cycles in asset markets. 

We finally address, whether and how these measures have been reflected in the 

composition and volume of the balance sheet of the respective central banks. We then 

judge how successful the crisis measures of the ECB and the FED have been. Finally, this 

note investigates the risk exposure both central banks are faced with in the wake of the 

crisis. Here we argue that the ECB’s policies cannot simply be considered to be just the 

mirror image of the FED’s ones. Whereas the FED is faced with a maturity risk, the ECB 

right now has to cope with a substantial credit risk – due to their crisis responses.  

                                           

1  Belke, A. and Polleit, T. (2010): Monetary Economics in globalised Financial Markets, Springer. 
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1. INTRODUCTION 

The reaction to the financial crisis of nearly all central banks in industrialised countries was 

cutting the policy rate aggressively. Also the US Federal Reserve (FED) and the European 

Central Bank (ECB) reacted in this manner, although with a different speed. While the FED 

cut rates immediately after the first signs of the financial crisis emerged, the ECB did not 

lower rates until the crisis intensified with the collapse of Lehman Brothers in late 2008. 

Moreover, the ECB did not lower the rates close to zero as the FED. Instead it set its target 

rate to one percent. But this does not make much of a difference since the decisive variable 

is the interbank lending rate which is significantly lower and takes values closer to the rate 

of the deposit facility which is set 0.75 percentage points below the rate of the main 

refinancing operations. Thus, also the room to cut rates for the ECB is limited.  

However, if nominal interest rates reach the lower bound of zero, traditional monetary 

policy which targets the interest rate can no longer be used.1 Hence, in the recent financial 

crisis central banks had to find new ways of stimulating the economy. The programs 

implemented by central banks can be subsumed under the notion of unconventional 

monetary policy and they cover measures of quantitative and qualitative easing.2  

Using quantitative easing, central banks intend to influence inflation expectations and, by 

this, also the real interest rate which is generally considered to be the relevant rate for 

investment and consumption decisions. In this note, we develop a model which takes this 

relationship explicitly into account. Moreover, our model generates a time series of 

potential output and the equilibrium real interest rate which are both time varying and thus 

needed to estimate Taylor reaction functions precisely. Strictly following McCulley and 

Toloui (2008) or Tucker (2008), we suspect that there is a break in the equilibrium real 

interest rate starting with the beginning of the crisis. Hence, holding this variable constant 

does not appear appropriate within the framework we apply here. 

The generated time series will be used in a second step to estimate whether there are 

significant differences in the reaction coefficients of the ECB and the FED before and after 

the crisis begun as, for instance, Gerlach (2011) suggests. Moreover, we check if other 

variables can explain the differences in the reactions of monetary policy before and after 

the crisis started. Following Tucker (2008), credit and money growth, an interest rate 

spread variable and (overall) asset price inflation, the latter being represented by stock and 

real estate price inflation are the additional variables we look at. 

 

 

 

 

 

 

                                           

1  Iwata and Wu (2006) show that the transmission channel between interest rates and output becomes nonlinear 

in such a situation. 
2  While quantitative easing refers to programs that expand the central bank’s balance sheet, measures of 

qualitative easing cover a broader range of programs with the goal of e.g. increasing the range of collateral for 

central bank money or the maintenance period. Since measures of qualitative easing are hard to quantify in our 

framework, we will only use a measure of quantitative easing here. 
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The remainder of this note proceeds as follows.1 In section 2 we provide our model that is 

used to estimate inflation expectations, the equilibrium real interest rate and the potential 

output. Section 3 explains the modifications needed to model the standard Taylor reaction 

functions properly in the recent financial crisis. Estimations of the accordingly modified 

Taylor reaction functions are presented in section 4. Section 5 asks whether the different 

crisis policies of the ECB and the FED have led to different degrees of risk exposure. 

Section 6 finally concludes. 

                                           

1  The benchmark studies for this note are Klose (2011a) and Belke and Klose (2010). However, this note 

generally uses a more recent dataset and it delivers completely new estimation results. In Klose (2011a) and 

Belke and Klose (2010) we separately apply single equation estimators for a period before the crisis and for the 

crisis period itself. This note integrates both estimation periods into one asymmetric estimation equation. This 

enables us to give an assessment of the significance of deviations among both periods. In addition, one 

difference to Klose (2011a) is that in that study the differences between the classical Taylor rule and the 

modified rule are estimated. He finds no difference in reaction between both central banks before the crisis but 

large differences thereafter. In this note, we only investigate and augment the modified version of the Taylor 

rule. 
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2. THE EQUILIBRIUM REAL INTEREST RATE AND 

INFLATION EXPECTATIONS – CONSTRUCTION AND 
ESTIMATION 

In this section we will explain how the time series of the equilibrium real interest rate and 

the inflation expectations are constructed. For this purpose we will merge two models. The 

first one is proposed by Laubach and Williams (2003) who estimated a state-space-model 

for the equilibrium real interest rate using quarterly data.1 The second model developed by 

Klose (2011a) estimates a system of equations using a similar specification as Laubach and 

Williams (2003) but focuses on the estimation of inflation expectations. Moreover, the 

second model is developed using monthly data, which generates more data in the still short 

period of the recent financial crisis. We will also rely on this monthly specification but 

estimate a state-space-model with a time-varying equilibrium real interest rate as Laubach 

and Williams (2003) did. 

To construct our model, we start with the formulation of inflation expectations which 

consist of observed inflation rates and an indicator for the degree of QE. The inherent 

candidate for the latter is represented by the size of the central bank balance sheet. We 

apply exactly this measure but model a ‘balance sheet gap’ which we specify as the balance 

sheet’s deviation from its ‘natural’ level. We construct the ‘natural’ or equilibrium balance 

sheet level by taking the end-of-month size of the balance sheet2 for each month from June 

1996 to August 2008 for the FED and for each month from September 1997 to August 2008 

for the ECB. The starting dates are chosen in an unbalanced way just according to the 

criterion of maximum data availability. 

Notably, central bank balance sheets in the major economies now range from 20 to 30 per 

cent of GDP, two-thirds of which is due to the emergency measures that have been taken 

to stimulate economies since the crisis began (Figure 1). The global scale of this action 

can well be regarded as completely unprecedented.3 

                                           

1  Several other papers have applied this model for various industrial countries. See Clark and Kozicki (2005), 

Trehan and Wu (2006) for the US, Wintr et al. (2005), Mesonnier and Renne (2007), Garnier and Wilhelmsen 

(2009) for the euro area and Larsen and McKeown (2004) for the UK. 
2  Since the end of month size of the balance sheet might be influenced by the minimum reserve requirements 

the financial institutions have to fulfil, we also checked whether there is a bias by comparing this measure to 

the average size of the balance sheet for each month. However, the results are not altered by this exercise, so 

we can conclude that there is no bias in taking the end-of-month values. 
3  Davies, G. (2012): Are Central Banks Creating the ‘Wrong’ Kind of Money?, in: Financial Times, May 7. 
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Figure 1: Development of balance sheets – ECB, FED and BoE 

 
Source: GS Global ECS Research and Reichlin (2012). 

It seems advisable to us to work with the longest available sample period in order to avoid 

a bias of our results which would result if we relied on a shorter period which would not 

contain the overall trend. However, our results are not influenced by our choice of the 

sample period because the FED balance sheet size followed a smooth behaviour before the 

financial crisis started. In case of the ECB, the starting date is chosen using balance sheet 

data provided in the monthly bulletins of the ECB. However, from 1997M9 to 1998M12 the 

ECB was not yet ‘responsible’ for the balance sheet in the euro area. Hence, the ECB 

balance sheet variable employed by us is a combined measure of the balance sheets of the 

individual member countries for this short period. However, there is no indication of a 

break in the time series when the ECB took over responsibility as shown, for instance, by 

Klose (2011a). 

We choose August 2008 as the end date for constructing the equilibrium balance sheet 

since from September 2008 on there is much evidence of QE for the FED and the ECB case. 

This in turn lets the balance sheet expand from its equilibrium value from this point in time 

onwards. At the beginning, the balance sheet’s expansion was more significant for the FED: 

her balance sheet more than doubled instantly after QE was employed (Figure 1). This 

more pronounced reaction might be caused by the limited room the FED had at this time to 

cut rates further because interest rates had already reached empirical realisations of about 

two percent when QE began whereas the ECB main refinancing rate still stood at four 

percent. We estimate a linear trend for the period up to 2008M8 and treat it as the natural 

level of the balance sheet in our estimations. In order to calculate the balance sheet gap we 

subtract this measure from the true values which we derive for the whole estimation period 

(thus also including data from 2008M9 onwards) using the following formula: 

(1)  

with  representing the balance sheet gap,  representing the size of the balance 

sheet and  as the corresponding trend value until August 2008. 
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We use the balance sheet gap to estimate inflation expectations which are formed as a 

weighted average of the current inflation rate and the rate of the preceding eleven months 

plus the balance sheet gap. So inflation expectations are defined as: 

(2)  

with  as inflation expectations and  as the inflation rate. The coefficient shows the 

impact of the balance sheet gap in the formation of inflation expectations. Our prior is that 

the coefficient has a positive sign, since an expanding (positive) balance sheet gap results 

in higher inflation expectations. The intuition behind this relationship is straightforward: 

central banks try to influence the real interest rate as the nominal rate is (close to) zero. 

This can only be achieved by changing inflation expectations, i.e. by increasing the latter in 

order to lower the real rate.  

One method of systematically determining inflation expectations is to commit credibly to 

keeping nominal interest rates at low levels, even when the crisis has been overcome 

(Eggertsson and Woodford 2003, Krugman et al. 1998, Jung et al. 2005).1 But the FED and 

the ECB are in need to ‘prove’ that rates will stay low in the long run since the mere 

announcement of acting correspondingly would face a time inconsistency problem. If 

market participants anticipate the latter, prevailing inflation expectations do not change. 

One method to credibly commit to low interest rates is expanding the size of the balance 

sheet since the balance sheet cannot be pushed back to its equilibrium level 

instantaneously after the crisis. Hence, in the spirit of Friedman (1963), the additional 

funds issued by the FED and the ECB during the crisis tend to trigger higher future inflation 

rates. What is more, it is one approach to signal that interest rates will remain low even 

when the crisis will be over, since the additional liquidity must be detracted from the 

markets in order to be able to raise interest rates.2 

Looking closer at the timing of events in equation (2) is important at this stage of analysis. 

We assume that the market participants form their inflation expectations knowing the 

current inflation rate. Thus  is included in the equation. However, it might be possible that 

inflation expectations need to be formed before the current inflation rate becomes 

available. This is due to a real time problem in data collection (Orphanides 2001). 

Therefore, we also checked whether the exclusion of the current inflation rate significantly 

alters our results. But this is not the case. 

We implement this type of inflation expectations formation into the model of Laubach and 

Williams (2003) instead of their assumption of rational expectations. So the state-space-

model we estimate consists of the following signal and state equations: 

(3)  

 

(4)  

 

                                           

1  Other approaches to monetary policy at the zero lower bound suggest that taxing money holdings can be used 

to set the nominal rate below zero. See, for instance, Goodfriend (2000) or Ilgmann and Menner (2011). 

However, taxing money holdings cannot actually be observed in the recent crisis, so we feel legitimised to stick 

to our approach when it comes to analysing the financial turmoil of 2007-2010. 
2  This argument has also been advanced by Bernanke et al. (2004), p. 18. 
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(5)  

(6)  

(7)  

(8)  

(9)  

where  represents output and its potential,  is the real interest rate and its 

equilibrium value,  stands for the import price inflation while  is oil price inflation,  

displays the annualised growth rate of potential output and  corresponds to additional 

factors that influence  like the consumers’ time preference or population growth. In our 

model, the equations (3) and (4) elucidate the measurement or signal equations whereas 

(5) to (7) represent the state equations. Equation (8) shows the Fisher equation in which 

we will insert our measure of inflation expectations as described in (2). Equation (9) finally 

describes our way of constructing the equilibrium real interest rate which is - in line with 

Laubach and Williams (2003) - derived from the two random walk processes  and . 

In contrast to Laubach and Williams (2003), however, we rely on monthly data because 

monetary policy is conducted at least at a monthly frequency if not even more frequently 

as the current financial crisis shows.1 Therefore, we strictly adopt the lag structure imposed 

by Klose (2011a) who throughout uses eleven lags of the output gap in the IS-equation (3) 

and of the inflation rate in the Phillips curve (4). Moreover, the first two lags of the real 

interest rate gap enter equation (3), assuming that they have equal weights. These lags 

are constructed in the fashion of Laubach and Williams (2003) with the additional feature 

that the real interest rate is estimated specifically by equation (8). In equation (4) we add 

the import and oil price inflation gap to absorb possible price shocks in these sectors.  

Since the standard deviations of the trend growth rate  and  could be biased towards 

zero as a consequence of the so-called pile-up-problem2 (Stock 1994), we are not able to 

estimate our model in a straightforward way. Hence, we use the median unbiased 

estimator proposed by Stock and Watson (1998) to correct for this possible bias. We 

proceed in four steps, exactly following Laubach and Williams (2003). As a first step, we 

estimate the signal equations separately by Ordinary Least Squares applying the Hodrick-

Prescott-filter (Hodrick and Prescott 1997) to create a time series for potential output. We 

omit the real interest rate gap in the IS-equation. As a second step, we apply the Kalman-

filter for estimations of these signal equations. For this purpose, we assume a constant 

trend growth rate. Taking this as a basis, we are able to compute the median unbiased 

estimate  which corresponds to . We apply this relationship in a third step and augment 

equation (3) by the real interest rate gap and relax our assumption of a constant trend 

growth rate.  

Taking this as a starting point, we are able to estimate equations (3) to (7) under the 

assumption of a constant . Inserting (9) in (3) allows  and  to enter the IS-equation. 

Moreover, the real interest rate is represented by equations (2) and (8). With this 

specification we deviate from other studies which assume rational expectations of market 

participants which is an assumption hard to justify in times of financial turmoil. After 

estimating these equations, the median unbiased estimator is computed as . 

                                           

1  Since monthly data of real GDP are not available, this measure is proxied by industrial production which is 

commonly used to represent production in a monthly frequency. 
2  In our context, the pile-up-problem occurs since in Maximum Likelihood estimations the standard deviations of 

 and  are likely to be biased towards zero. The median unbiased estimator corrects for this. 
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Finally, we insert this expression in equation (7) and undertake an estimation of the whole 

system through the Maximum Likelihood estimation method. 

Table 1: Estimates of the state-space-model 

 USA Euro Area 

 
0.93 

(0.29) 
0.96 

(0.15) 

 
0.22 

(0.62) 

0.65 

(0.32) 

 
0.10 

(0.49) 

-0.91 

(0.38) 

 
-0.33 

(0.21) 

0.28 

(0.26) 

 
0.07 

(0.10) 

-0.07 

(0.12) 

 
-0.01 

(0.02) 

0.04 

(0.05) 

 
0.02 

(0.10) 

0.01 

(0.06) 

 
0.40 

(0.04) 

0.22 

(0.11) 

 
0.23 

(0.05) 

0.02 

(0.10) 

 
0.17 

(0.04) 

-0.04 

(0.08) 

 
0.20 0.80 

 
-1.22 

(0.04) 

-0.11 

(0.03) 

 
0.00 

(0.00) 

0.01 

(0.00) 

 
0.11 

 (0.03) 

0.24 

(0.04) 

 
0.018 0.050 

 
0.013 0.013 

 
0.290 0.353 

 
0.117 0.147 

 
0.676 0.894 

 
0.012 0.045 

 
0.340 0.125 

 
-78.67 -173.63 

Data source: See data appendix. 

Note: Standard errors in parentheses. 

The results for the US and the euro area are presented in Table 1. They show that there is 

indeed a positive influence of the balance sheet gap on inflation expectations.1 With this we 

generate our time series of inflation expectations which are shown in Figure 2. All time 

series for the US start in mid-1997 because the lag structure of one year generates the first 

reliable estimates only after this lag. The same holds for the euro area but in this case the 

                                           

1  However, we found quite large standard errors for this coefficient. But this does not alter our analysis because 

we are only interested to find the most likely coefficient value which is given for the positive numbers in 

Table 1. 
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time series starts in 1998M9 due to the shorter sample period. Nevertheless, for both areas 

we dispose of a sufficiently long pre-crisis period. 

Figure 2: Inflation expectations 

 

Source: Own calculations. 

Notes: The inflation expectations are calculated using equation (2). 

Figure 2 shows that inflation expectations remain firmly anchored at about two percent on 

both sides of the Atlantic until the end of 2007. Thereafter, they grew steadily until the end 

of 2008 where we observe a turning point in both time series. Inflation expectations then 

decreased until the beginning of 2010. But since actual rates have been rising almost 

continuously since 2010 and quantitative easing has not been reduced significantly, also 

inflation expectations started to increase again. So both time series exhibit the same trend 

within the financial crisis. However, as a stylised fact we observe that inflation expectations 

are always higher in the US than in the euro area in the crisis period. This might simply be 

due to the larger amount of additional funds issued by the FED via quantitative easing 

compared to the ECB. But also the ECB has - according to its mandate - to monitor closely 

whether inflation expectations remain in a corridor that is acceptable, especially if we 

observe an ongoing increase in inflation rates. Moreover, the inflation expectations do 

deviate substantially from the realised inflation rates. Therefore, there is no endogenous 

bias when adding these inflation expectations into Taylor reaction functions. 

Figure 3: Real interest rates 

 

Source: Own estimation. 

Notes: The real interest rates are calculated using equation (8). 

Inserting the inflation expectations into equation (2) yields the real interest rate whose 

empirical realisations are displayed in Figure 3. It reveals that the real interest rates in the 

US and the euro area moved almost in tandem with the US rate being more volatile than 

the euro area rate. 
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Figure 4: Equilibrium real interest rates 

 

Source: Own calculation. 

Notes: The equilibrium real interest rates are calculated using equation (9). 

Nearly the same pattern turns out if we take a look at the equilibrium real rates as shown 

in Figure 4. The equilibrium rate in the euro area was firmly anchored at about two 

percent while the US equilibrium rate moves between two and five percent before the crisis 

started. During the crisis, a drop in the equilibrium real rate in the US and the euro area 

becomes visible. Indeed both equilibrium rates turn negative at least on some occasions 

within the crisis period. We interpret this as evidence that we can no longer employ the 

equilibrium real rate as a constant, but have to incorporate this measure explicitly as an 

additional variable in our Taylor reaction function estimations. 

Figure 5: Output gaps 

 

Source: Own calculation 

Finally, we also display the empirical realisations of the output gaps estimated by us 

according to our model in Figure 5. The figure reveals that the slowdown in the European 

economy in the wake of the financial crisis was even more pronounced than in the US but 

also that European output recovered much faster than US output. 
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3. ADJUSTMENT OF TAYLOR REACTION FUNCTIONS IN 

THE FINANCIAL CRISIS 
There are two general ways of adjusting Taylor reaction functions in order to fit them to the 

crisis period. First, we can adjust the Taylor rule itself, thus giving it another functional 

form but still sticking to the standard Taylor rule variables inflation and the output gap. We 

will do so to adjust for the zero lower bound of nominal interest rates which became 

binding in the crisis. Second, there might be other additional variables that describe much 

of the interest rate setting behaviour of both central banks within the crisis. In order to 

avoid any omitted variable bias, these variables need to be added in one way or the other. 

3.1 Adjusting the functional form of the Taylor Rule 

We cannot apply a simple rule such as the one proposed by Taylor (1993) if nominal 

interest rates approach the zero lower-bound, because in such a scenario the dependent 

variable can no longer considered to be the result of a free choice of the central banks. 

Hence, we need to modify the classical Taylor reaction function in our context. We do this 

by focusing on the equilibrium nominal interest rate . The latter can be split into the 

equilibrium real interest rate  and inflation expectations . 

It comes quite as a surprise that inflation expectations have up to now only played a minor 

role in Taylor rule estimates. Basically, there are two procedures to deal with this issue. 

The first one (as in the classical Taylor rule) is to introduce static expectations .1 The 

Taylor principle requires a reaction coefficient of inflation which is larger than one to raise 

the nominal interest rate by more than the inflation rate, thus implying a ‘leaning against 

the wind policy’ of central banks. In the second procedure  is chosen to correspond with 

the inflation target  (Clarida et al. 1999). The rationale behind this way of proceeding is 

the assumption that a central bank is always able to align expectations its inflation target. 

However, this assumption is rather unlikely to be fulfilled in a crisis period since credible 

announcements of central banks have to be hardened in crisis times even more by 

complementary actions. Hence, we do not make use of the assumptions pointed out above 

in our approach but instead apply the explicit measure of inflation expectations estimated 

by means of the state-space-model derived in section 2. 

(10)  

After re-arranging the Taylor rule and inserting the Fisher equation (8) the dependent 

variable is no longer the nominal but the real interest rate which is not bound to zero and 

which was in fact negative in some crisis months: 

(11)  

Specification (11) gives rise to several considerations. First, the Taylor principle is no longer 

fulfilled for an inflation coefficient larger one since central banks explicitly impact on the 

real and not on the nominal rate anymore which effectively approaches zero during the 

crisis. Hence, the inflation gap coefficient has to be positive to fulfil the Taylor principle, i.e. 

the real rate rises if inflation increases. 

Second, the FED does not have announced any explicit inflation target , contrary to other 

central banks. This might be problematic for our estimations if the inflation target is 

assumed to be time-varying (Leigh 2008). Our note does not account for the FED’s inflation 

target adjustments but presuppose instead that there is a fixed long-run inflation target but 

that the FED accepts short-run target deviations, with the aim to impact on inflation 

                                           

1  We abstract here from forward-looking Taylor rules (Clarida et al. 2000) which in fact use mainly rational 

expectations forecasts (Gerdesmeier and Roffia 2004, Sauer and Sturm 2007). 
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expectations. Moreover, fixing the inflation target has the advantage to make results 

comparable to those for the ECB with an eye on the fact that the ECB has announced an 

explicit inflation target of close to but still below two percent in the medium run.1 Hence, 

we assume an inflation target of two percent for both central banks under consideration, 

just in line with the announcement of the ECB and the suggestion of Taylor (1993). 

Concerning the other variable that was originally set constant, i.e. the equilibrium real 

interest rate, we have shown in section 2 that this does no longer correspond with the facts 

in the recent crisis. So we use the time series generated by us in the section 2 as our time-

varying measure. Using a time-varying equilibrium real interest rate is rather novel in the 

context of Taylor reaction function estimation exercises. However, this neglect comes quite 

as a surprise since there is a large strand of literature available which is explicitly dealing 

with variations of this variable over time.2 

Third, the central banks’ policy rate might probably be prone to a large degree of interest 

rate smoothing – exactly as in the case of the classical Taylor rule. In the classical Taylor 

reaction function this is applied by adding the lagged nominal interest rate to the equation 

(10). However, we need to add the real instead of the nominal interest rate to equation 

(11) because the dependent variable has changed. So the modified Taylor reaction function 

including interest rate smoothing turns to: 

(12) . 

Applying an interest-smoothing term we assess whether the central banks react merely to 

the underlying fundamentals of the Taylor rule (  = 0) or do not target these fundamentals 

at all (  = 1). However, reasonable empirical results should be located somewhere in 

between 0 and 1. Checking a smoothing parameter, we are able to test the so-called 

‘Mishkin principle’: central banks react less during a crisis initially (Mishkin 2008 and 2009). 

Evidence of the latter is given if the smoothing parameter drops significantly as soon as the 

financial crisis is included in the sample period. 

3.2 Extending the Taylor rule 

So far we have adjusted the functional form of the Taylor rule in a way that the zero lower 

bound of nominal interest rates is no longer binding. However, we have not yet adjusted 

the variables influencing the interest rate setting behaviour of both central banks. But 

especially within the current crisis there seems to be evidence that the ECB and the FED do 

not only adjust their policies as a reaction to changes in the inflation rate and output gap 

but do also take other variables into account. We identify four groups of variables which 

might be of either higher or lower interest in this crisis period.3-4 

The first one corresponds to the monetarist view that inflation is always and everywhere a 

monetary phenomenon (Friedman 1963). Therefore, money growth is an indicator for 

future inflationary pressure. Therefore, we expand the reaction function by adding the 

growth of a target monetary aggregate which is M2 in case of the US and M3 in case of the 

ECB. In case we are empirically able to corroborate these leading indicator properties, the 

                                           

1  Blanchard et al. (2010) propose to increase the inflation target to dampen shocks. But up to date there is no 

announcement of central banks that they have adjusted their target rates according to this recommendation. 
2  See Bomfim (2001), Cuaresma et al. (2004), Arestis and Chortareas (2007) and Horváth (2009) for other 

models of a time varying equilibrium real interest rate. 
3  Due to the choice of a contemporaneous Taylor rule specification there is no endogenous bias in our estimates 

since the additional variables as also the inflation rate and output gap are influenced by the interest rate with a 

lag of more than one month. The endogenous problem is only present when taking a forward looking Taylor 

reaction functions with rational expectations because here the exogenous variables are clearly influenced by the 

current setting of the interest rates.  
4  The list draws on the results found by Belke and Klose (2010). 
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sign of the corresponding coefficients should be positive. Due to the fact that we expect the 

role of inflation to have diminished in the financial crisis, the impact of money growth on 

the central banks’ reaction function should also have gone down with the crisis. This is 

because high rates of money growth are no problem as long as inflationary pressures are 

not picking up. 

As a second extension we add variables of credit growth, because we want to test for the 

hypothesis that a credit crunch or credit rationing occurring during the financial crisis has 

driven central bank behaviour.1 A credit crunch/rationing is a scenario in which commercial 

banks cut the amount lent to individuals. We suspect that the value of collateral decreased 

and the equity of the banks diminished with the decline in asset prices. Since the capital 

markets are linked with the real economy via the amount of credit offered, central banks 

try to overcome this shortage by endowing the banks with more liquidity so that they could 

again increase the amount of credit and, by this, promote investment and consumption. 

This implies lowering policy rates or expanding the central bank’s balance sheet, thus 

pouring additional money into the market to make credit lending work again. 

Therefore, the estimated coefficient of credit growth should increase in the crisis era. To 

assess whether this fits with US and euro area data, we estimate Taylor reaction functions 

applying two different credit measures. First, the overall credit supplied by banks. Second, 

we insert real estate credit because the financial crisis has had its roots in the housing 

sector. 

The third group of variables, the interest rate spreads, accounts for increased risk in capital 

markets and the associated change in the equilibrium interest rate.2 In the current crisis 

the focus changed towards the Libor/overnight indexed swap (OIS) spread.3 Unfortunately 

this spread displayed only little variation before the financial crisis so that the regression 

coefficients are estimated only rather imprecisely. So we have to use another measure. 

We prefer to use the long-term/short-term spread because it exhibits sufficient variation 

before and after the crisis started. As a proxy of the short-term rate we prefer to use the 3-

month rate. The long-run rate is the interest rate on ten-year treasury/governmental 

securities. Rising spreads signal rising risk within the capital market for long-term credits 

which are more important for investment decisions than short-term rates. Central banks 

are expected to lower interest rates in response to a rise in the interest rate spread; the 

estimated coefficient should be negative.4 In addition, we should expect an even stronger 

monetary policy reaction throughout the ongoing crisis, since reducing the risk in the 

markets have explicitly been addressed by the authorities as a main goal of both the FED 

and the ECB policy.5 

 

The fourth and last group takes asset price inflation into account.6 We focus on the two 

main asset classes, i.e. housing and stocks. Housing prices are included because the crisis 

                                           

1  See Borio and Lowe (2004) for a discussion on the role of credit before the subprime crisis. Christiano et al. 

(2008) and Curdia and Woodford (2009) show that adding an aggregate credit variable tends to improve the 

goodness-of-fit of Taylor rule estimates. 
2  See Martin and Milas (2010) for a survey of the usefulness of applying interest rate spreads for an assessment 

of optimal monetary policy in the UK during the subprime crisis. 
3  See, for instance, Taylor (2008), Armatier et al. (2008) and Michaud and Upper (2008). 
4  Tucker, P. (2008): Money and Credit, Twelve Months on, Speech at the 40th Annual Conference of the Money, 

Macro and Finance Research Group at Birkbeck College 12 September 2008, London. 
5  See, for instance, Bernanke (2008) and Mishkin (2009) for the US and Trichet (2009) referring to the ECB. 
6  The debate about whether a central bank should respond to asset price changes is all but new. See, for 

instance, Bordo and Jeanne (2002), Cecchetti (2003), Detken and Smets (2004), Gruen et al. (2005), de 
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had its roots in the US housing sector. Possible explanations for the influence of house 

prices on the central bank decision are twofold. First, there should be wealth effects 

associated with the house owners. Second, and surely more pronounced in the financial 

crisis, the value of the collateral is decreasing as house prices fall. Therefore, higher rates 

have to be paid to get a mortgage and, hence, the amount of credit falls. However, central 

banks should react to both channels by decreasing the policy rate or increasing inflation 

expectations, so the sign of these coefficients should be positive and should have increased 

in the crisis period. 

For stock prices there also are wealth and collateral effects as in the case of house prices. 

Additionally, an effect emerges on the companies issuing stock according to Tobin’s q.1 The 

latter relates the market capitalisation of a firm to its replacement costs. If the market 

capitalisation measured by the cumulative value of stock shrinks as a reaction to a drop in 

stock prices, q falls and, hence, a firm would curb investment. But central banks should 

respond to this in the same way as for the other two effects, i.e. by lowering the interest 

rate or increasing the inflation expectations. So we again expect a positive coefficient of 

this variable in estimates of the Taylor reaction function. Additionally, we expect the 

influence of this parameter to have increased during the crisis because it is more likely that 

the FED and the ECB react more aggressively to a sharp downturn in stock prices than to a 

steady increase. However, in the ECB case the impacts should be less pronounced with an 

eye on the fact that financing of companies in most frequently enacted through receiving 

credit and to a much lesser extent through the capital market.2 

                                                                                                                                       

Grauwe et al. (2008), Ahrend et al. (2008) or Botzen and Marey (2010). For a judgment of ECB representatives 

concerning the role of asset prices see Stark (2009). Cuaresma and Gnan (2008) apply stock price indices as 

measures of financial instability within Taylor rule estimations for the FED and the ECB and a ‘pre-crisis’ sample 

period. 
1  Tobin, J. (1969): A General Equilibrium Approach to Monetary Theory, Journal of Money, Credit and Banking, 

Vol. 1 No. 1, pp. 15-29. 
2  Stark, J. (2009): Monetary Policy Before, During and After the Financial Crisis, Speech given at the University 

of Tübingen (Germany), 11 November 2009. 
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4. EMPIRICAL EVIDENCE ON MODIFIED TAYLOR 

REACTION FUNCTIONS 

4.1 Estimation issues 

In order to assess empirically whether there are significant differences in the pre- and crisis 

era we use a ‘Heaviside indicator’ as it is commonly done when estimating asymmetric 

Taylor reaction functions (see e.g. Bec et al. 2002, Bunzel and Enders 2010 or Klose 

2011b). Accordingly, we divide the sample by this indicator. As the starting point of the 

crisis and thus the date of the expected change in central bank policies, we have chosen 

August 2007.1 So the equation to be estimated runs as follows: 
 

(13)  

Here, the indices B and A stand for data ‘Before’ and ‘After’ the crisis started. Note that we 

do not add a constant to the modified Taylor reaction function (13) since all parameters 

which add up to the constant, i.e. the equilibrium real interest rate and the inflation target, 

are explicitly modelled in our equation. 

Equation (13) is estimated using the General Method of Moments (GMM) procedure for the 

ECB and the FED. This procedure is highly adequate for our purposes since at the time of 

their rate setting decision, the central banks are not able to observe the ex-post realised 

right-hand-side variables. Exactly for this reason the central banks must base their 

decisions solely on lagged realisations of the variables (Belke and Polleit 2007). We use 

monthly data and, hence, the first twelve lags of inflation and the output gap and – in case 

it is added to the regression equation - the first twelve lags of the ‘additional’ variable as 

instruments. What is more, we apply a J-test to test for the validity of over-identifying 

restrictions to assess the appropriateness of the set of instruments selected by us. As 

usual, As we choose the heteroskedasticity and autocorrelation consistent HAC matrix by 

Newey and West (1987) as the weighting matrix. 

As a consistent procedure to incorporate the additional variables we decided to add them 

one-by-one to equation (13). These additional variables are: money growth of M2 or M3 

(M), year-on-year overall credit growth (CR) or real estate credit growth (CR HOUSE), the 

interest rate gap (I), house price inflation (HP) and stock price inflation (S). If the 

differences in the additional variables are found to be significant,2 then this measure is 

used in a second step with all other significantly different estimated additional variables in 

order to exclude possible interactions between the additional variables. We checked 

whether there are problems of multicollinearity when we apply such a procedure with the 

help of the variance inflation factor. However, except for the use of both credit growth 

measures in only one estimated equation, there is no multicollinearity problem in our 

estimates. Therefore, we always include only one credit growth measure in the estimation 

of the significant additional variables.  

                                           

1  See, for instance, Cecchetti (2008) pp. 12-17 and Taylor and Williams (2009) p. 60. For a detailed schedule of 

what happened around that time and the decisions made by the most important central banks as a reaction to 

these events see Bank for International Settlements (2008) pp. 56-74. While this breakpoint is chosen 

exogenously it proofed that relying on endogenously determined breakpoints generates a problem because 

those differ considerably depending on the chosen variable. 
2  Significant differences between ‘Before’ and ‘After’ lagged interest rates, inflation rates, output gaps and 

additional variables are identified using Wald-tests. 
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In this section we present the results of our estimations of the Taylor reaction functions for 

the ECB and the FED and try to check for differences in the crisis response of the ECB and 

the FED. Accordingly, our aim is to verify whether (1) there are significant differences in 

the reaction coefficients before and after the crisis started and (2) there are differences in 

this pattern between the ECB and the FED. Therefore, we need to find a specification that 

enables us to do so. 

4.2 Estimation results 

In this section we derive the results of our analysis for the ECB and the FED. We will look 

separately at both central banks, the ECB and the FED, to clearly reveal possible different 

reactions to the variables – before and after the start of the crisis. 

4.2.1 The ECB Taylor reaction function 

Starting with the ECB, we present the results of the modified Taylor reaction function and 

its extensions in Table 2. Comparing the reaction coefficients before and during the crisis 

leads in the modified version (column 2.1) to the result that the degree of interest rate 

smoothing of the ECB decreases during the crisis. This is consistent with the Mishkin 

principle that central banks react more actively during a financial turmoil. The finding of a 

lower interest rate smoothing term in the period after 2007M7 is almost consistently found 

across all specifications. The only exception emerges when adding credit growth in the 

housing sector as an additional variable (column 2.4), where the reverse is true. But this is 

the only case where we find no significant difference in the smoothing coefficients before 

and after the crisis started, as Table 2a reveals. 

Turning to the reaction to inflation (or, more precisely, the inflation gap) when no 

additional variables are added (column 2.1), we find that the ECB’s reaction seems to be 

decreasing. Before the crisis, the estimated inflation coefficient is high but insignificant. 

After the start of the crisis, the ECB reacts even significantly negatively towards the 

inflation gap which means that the Taylor-principle is no longer fulfilled. This finding makes 

sense since the inflation rate might matter less for the ECB in the crisis period because 

stabilising the economy was the main goal, which is also supported by the studies of Gorter 

et al. (2009) or Klose (2011a). But, seen on the whole, due to parameter insignificance in 

the first sub-sample we are unable to find a significant decrease in the inflation coefficient 

of the modified Taylor reaction function as Table 2a, column 2.1, shows. A significantly 

lower coefficient can only be found when adding additional variables where we find a 

significant decrease in the inflation response in all but one case (column 2.7). 

With respect to the response of the ECB to the output gap we find in all cases a more 

moderate reaction which in contrast to the inflation reaction remains positive within the 

crisis. The differences between the pre- and crisis reaction are with one exception 

(column 2.5) found to be significant. Even though this result is also found by Gorter et al. 

(2009) and Klose (2011a) it is not what we would have expected. This is because 

stabilising the economy and, expressed equivalently, the output gap was surely in the focus 

of the ECB. However, because of the substantial lag of the impact of monetary policy on the 

business cycle, the ECB does not seem to make use of this measure actively but relies on 

other determinants of possible future output growth. The estimated ECB’s reaction to 

changes in these, apparently more important, additional variables will be interpreted in the 

following. 
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Table 2: ECB Taylor reaction function estimates 

 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

including  money 
growth 

overall 
credit 

growth 

real 
estate 
credit 

growth 

interest 
rate gap 

house 
price 

inflation 

stock 
price 

inflation 

 

 
0.82*** 

(0.12) 

0.86*** 

(0.03) 

0.86*** 

(0.03) 

0.59*** 

(0.05) 

0.68*** 

(0.05) 

0.69*** 

(0.03) 

0.93*** 

(0.03) 

0.66*** 

(0.01) 

 
3.21 

(2.52) 

4.76*** 

(1.35) 

2.06*** 

(0.77) 

1.21*** 

(0.20) 

2.06*** 

(0.39) 

0.50** 

(0.20) 

-0.77 

(0.64) 

0.52*** 

(0.00) 

 
2.00* 

(1.09) 

0.80*** 

(0.21) 

1.17*** 

(0.30) 

0.21*** 

(0.04) 

0.23*** 

(0.07) 

0.30*** 

(0.08) 

4.15*** 

(1.56) 

0.25*** 

(0.01) 

 
 

-0.48*** 

(0.11) 
     

0.00 

(0.01) 

 
  

-0.38*** 

(0.07) 
    

0.11*** 

(0.01) 

 
   

-0.17*** 

(0.01) 
    

 
    

-1.16*** 

(0.14) 
  

0.05*** 

(0.02) 

 
     

-0.23*** 

(0.02) 
 

-0.28*** 

(0.01) 

 
      

-0.08*** 

(0.02) 

-0.01*** 

(0.00) 

 
0.57*** 

(0.03) 

0.67*** 

(0.02) 

0.62*** 

(0.01) 

0.64*** 

(0.02) 

0.09 

(0.06) 

0.50*** 

(0.01) 

0.28*** 

(0.01) 

0.56*** 

(0.01) 

 

-
0.57*** 

(0.08) 

-1.05*** 

(0.15) 

-1.03*** 

(0.14) 

-0.97*** 

(0.08) 

-0.56*** 

(0.03) 

-0.22*** 

(0.05) 

0.00 

(0.02) 

-0.15*** 

(0.01) 

 
0.11*** 

(0.02) 

0.19*** 

(0.02) 

0.20*** 

(0.02) 

0.11*** 

(0.01) 

0.14*** 

(0.01) 

-0.04 

(0.02) 

0.04*** 

(0.00) 

0.07*** 

(0.00) 

 
 

0.19*** 

(0.03) 
     

-0.08*** 

(0.01) 

 
  

0.14*** 

(0.02) 
    

0.14*** 

(0.01) 

 
   

0.14*** 

(0.03) 
    

 
    

-0.51*** 

(0.04) 
  

0.32*** 

(0.01) 

 
     

0.17*** 

(0.04) 
 

-0.15*** 

(0.01) 

 
      

0.02*** 

(0.00) 

0.03*** 

(0.00) 

 
0.86 0.86 0.84 0.87 0.86 0.86 0.93 0.95 

 
0.17 

(0.89) 

0.18 

(1.00) 

0.18 

(1.00) 

0.18 

(1.00) 

0.19 

(1.00) 

0.19 

(1.00) 

0.19 

(1.00) 

0.20 

(1.00) 

Data source: See data appendix. 

Notes: GMM estimates, */**/*** denotes significance at the 10%/5%/1% level, standard errors in parentheses, 

for the J-statistic we put the p-value in parentheses, sample period: 2000M9-2010M12. 

Abbreviations: Subscript B: before crisis started (pre-crisis era); subscript A: after crisis started (crisis era);  

and : interest rate smoothing coefficient;  and : inflation gap coefficient;  and  output gap 

coefficient; M: money growth of M2 or M3; CR: year-on-year overall credit growth; CR House: year-on-year real 
estate credit growth; I: interest rate gap; HP: House price inflation; S: stock-price inflation. 
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Column 2.2 adds the growth rate of the monetary aggregate M3 as an additional variable. 

We do not find a leading indicator function of money growth to future inflation in the pre-

crisis era as the coefficient is significantly negative: we detect a significant increase in the 

reaction to money growth in the crisis period. However, if we add all significantly different 

estimated additional variables in column 2.8, we indeed find a significant decrease in the 

reaction to money growth. So money growth seems to be influenced by other additional 

variables and the reaction changes if these are also explicitly taken into account. 

The credit growth measures in columns 2.3 and 2.4 show a significantly negative reaction 

before the crisis started which turns significantly positive during the crisis. So we identify in 

both cases a significant increase in the reaction coefficient, an empirical pattern which is 

also supported when adding all significantly different variables in column 2.8.1  

From these results we infer that the ECB seems to classify lower credit growth during the 

crisis as a credit crunch rather than credit rationing. In the former case, a decrease in the 

(real) interest rate is consistent with a decline in credit growth, while in the latter the 

reverse is true.2 This finding is also supported by the quotation of ECB-president Trichet 

(2009) that ‘results do not point to a severe rationing of credit, although […] surveys of 

banks indicate that credit standards have been tightened’. The negative coefficients in the 

pre-crisis era indicate that the ECB even triggered credit growth by lowering the interest 

rate when credit growth is expanding which in the end has lead to the crisis. 

Table 2a: Wald-tests of significant differences in pre- and post-crisis 

coefficients – The ECB case 

 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

 
3.73* 

(0.06
) 

21.66**
* 

(0.00) 

58.51**
* 

(0.00) 

0.68 

(0.42) 

54.38**
* 

(0.00) 

29.06*** 

(0.00) 

521.41**
* 

(0.00) 

196.85**
* 

(0.00) 

 
2.27 

(0.13
) 

18.00**
* 

(0.00) 

15.75**
* 

(0.00) 

93.13*** 

(0.00) 

44.03**
* 

(0.00) 

12.81*** 

(0.00) 

1.45 

(0.23) 

241.09**
* 

(0.00) 

 
2.98* 

(0.09
) 

8.30*** 

(0.00) 

10.63**

* 

(0.00) 

5.33** 

(0.02) 

1.54 

(0.22) 

14.53*** 

(0.00) 

6.93*** 

(0.01) 

750.69**

* 

(0.00) 

 
 35.69**

* 

(0.00) 

     67.20*** 

(0.00) 

 
  56.26**

* 

(0.00) 

    12.52*** 

(0.00) 

 
   130.18**

* 

(0.00) 

    

 
    19.16**

* 

(0.00) 

  188.53**

* 

(0.00) 

 
     103.13**

* 

(0.00) 

 144.66**
* 

(0.00) 

 
      20.53*** 

(0.00) 

7621.8**

* 

(0.00) 

Data source: See data appendix. 
Notes: Wald-tests based on the results of Table 2, */**/*** denotes significance at the 10%/5%/1% level, p-
value in parentheses. 

Abbreviations: Subscript A: after crisis started (crisis era); subscript B: before crisis started (pre-crisis era). 

                                           

1  Here we only include overall credit growth, even though both differences of the credit measures are found to be 

significant. But adding both measures would lead to a multicollinearity problem in our setting. 
2  Belke and Polleit, 2010. 
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Concerning the ECB’s reaction to the interest rate gap (column 2.5) we find a negative 

coefficient. This finding implies that the ECB de facto is reacting to increased risk spreads 

by reducing its interest rate. This reaction turns out to be significantly lower during the 

crisis period, i.e. the ECB does not react as strong as before to this measure. The same 

pattern emerges when adding all significantly different additional variables. However, in 

that case, the reaction coefficients are positive. 

With respect to the two asset price classes, house and stock prices (columns 2.6 and 2.7), 

our estimation results exhibit the same pattern. The ECB reacted negatively to both 

measures before the crisis started, which means that steady increases of asset price 

inflation were even fuelled by the ECB. In contrast to that, the reaction coefficients turn out 

to be positive in the period of declining asset prices as observed in the recent crisis. Asset 

price inflation has, thus, been tackled actively by the ECB. So we again find significant 

differences in the coefficients of the additional variables in the pre- and post-crisis era. 

4.2.2. The FED Taylor reaction function 

After having estimated the reaction coefficients for the ECB and having come up with 

substantial differences between the pre- and crisis era, we follow the same procedure for 

the FED in order to check for differences in its reaction before and after the crisis started 

(Tables 3 and 3a) and possible diverging policies of the two central banks. 

As in the case of the ECB we also find in the case of the FED a reduced interest rate 

smoothing coefficient after the start of the crisis. Here in fact all specifications point to a 

significantly lower degree of monetary policy inertia which again supports the Mishkin 

principle. 

The FED’s response to the inflation gap is just like in the ECB case decreasing during the 

crisis period. Except for the columns 3.3 and 3.4 we find for all specifications a significantly 

lower response (in absolute values) after 2007M7. As in the case of the ECB, the reaction 

coefficients to the inflation gap turn even negative. Thus, there is no evidence that the FED 

does fight inflation actively during the crisis. This does not pose any problem as long as 

inflation rates remain firmly anchored at about two percent. However, the FED as also the 

ECB should put at least positive weight on the inflation gap as soon as the inflation rate 

starts to diverge from the inflation target. 

There are hints that the latter might happen in the future, first because of the huge amount 

of quantitative easing (FED) and bazookas/LTROs and sovereign bond purchases having 

taken place already (and the technical difficulties of exit connected with it, see Belke 2012) 

and second because of currently rising real estate and commodity prices (Bank for 

International Settlements, 2012). Notably, a large rise in the monetary base compared to 

other monetary aggregates such as M1 to M4 is common for the cases of the ECB, the FED 

(and also the BoE). But since banks are still not especially inclined to enhance their lending 

and are thus also not bound by the reserve requirements, we do not currently observe an 

automatically generated multiplier rise in bank lending and in bank deposits contained in 

the M1 to M4 monetary aggregates. However, one straight transmission channel from 

recent central bank crisis policies to inflation is often overlooked: the growth of base money 

can fuel inflation expectations. In this case, central banks would be confronted with a 

dilemma choice between an accommodation of inflation and taking the risk of financial 

instability.1 

                                           

1  Some might argue that this might only happen in periods of strong fiscal dominance exerted by insolvent 

governments on monetary policy – as observed for instance in the 1920s in Germany and France or during the 

late 80s in Argentina. But is the current situation in the euro area really significantly different from this these 

scenarios? See, for instance, Belke and Polleit (2012) or Davies (2012). 
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We find a consistently negative reaction of the FED to the output gap before the crisis. This 

result is somehow puzzling since the mandate of the FED explicitly states that the FED 

should promote maximum employment. But it becomes understandable in the light of 

Taylor’s (2010) argument concerning the great deviation. He argues that the FED funds 

rate was too low from 2002-2005 according to the Taylor rule, thus triggering further 

output expansions. This is exactly what we observe in Figure 5 in chapter 2, where the 

output gap is consistently positive, thus, output is held above its potential. An output gap 

that is derived from some kind of trend to estimate potential output, as it is frequently 

done in Taylor rule estimations, can by construction not lead to long periods of over- or 

undershooting of the potential. But our explicitly estimated output gap can and it actually 

does. Thus, we support Taylor’s (2010) great deviation hypothesis with our finding of a 

significantly negative output coefficient. 

However, within the crisis there is a clear tendency that the FED increases its response to 

the output gap. This is reasonable since the output gap turns negative within the crisis, 

thus sustainable growth is at risk. In the four specifications where we observe significant 

differences between the pre- and crisis reaction coefficients (columns 3.1, 3.3, 3.5, 3.8), 

we find a consistently higher response to the output gap.1 Moreover, in columns 3.1 and 

3.5 the coefficients turn significantly positive. Therefore, we conclude that response 

coefficients increase within the crisis - in contrast to the ECB.  

The estimated reaction coefficient to money growth (column 3.2) before the crisis turns out 

to be positive and becomes significantly negative within the crisis. This drop in the 

response coefficient is exactly what we have expected, namely that money growth as a 

leading indicator of future inflation is less important during times of financial turmoil. 

However, if we add all significantly different additional variables then the estimated pre-

crisis coefficient also turns out to be negative. 

                                           

1  In columns 3.2 and 3.6 we find significant pre- and within-crisis reactions, in 3.3 and 3.8 we identify significant 

reaction coefficients only for the pre-crisis period. 
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Table 3: FED Taylor reaction function estimates 

 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 

including  money 

growth 

overall 

credit 
growth 

real 

estate 
credit 

growth 

interest 

rate gap 

house 

price 
inflation 

stock 

price 
inflation 

 

 

0.92*** 

(0.04) 

0.82*** 

(0.03) 

0.95*** 

(0.03) 

0.92*** 

(0.04) 

0.71*** 

(0.05) 

0.89*** 

(0.03) 

0.92*** 

(0.03) 

0.73*** 

(0.02) 

 

2.47 

(1.90) 

1.57** 

(0.78) 

3.38 

(2.74) 

0.44 

(1.41) 

-0.38* 

(0.22) 

0.81 

(0.54) 

5.98*** 

(1.95) 

0.06 

(0.09) 

 

-0.44** 

(0.18) 

-0.67*** 

(0.12) 

-2.60* 

(1.56) 

-0.91** 

(0.39) 

-0.24*** 

(0.03) 

-0.27** 

(0.12) 

-0.31 

(0.19) 

-0.48*** 

(0.01) 

 
 

0.29*** 

(0.10) 
     

-0.60*** 

(0.05) 

 
  

1.33 

(0.95) 
     

 
   

0.33 

(0.22) 
   

0.42*** 

(0.03) 

 
    

-0.65*** 

(0.10) 
  

-0.41*** 

(0.06) 

 
     

-0.08** 

(0.04) 
 

-0.09*** 

(0.01) 

 
      

-0.10* 

(0.06) 

-0.03*** 

(0.00) 

 

0.55*** 

(0.04) 

0.63*** 

(0.02) 

0.53*** 

(0.02) 

0.67*** 

(0.04) 

0.49*** 

(0.03) 

0.59*** 

(0.02) 

0.69*** 

(0.02) 

0.68*** 

(0.01) 

 

-1.66*** 

(0.16) 

-0.77*** 

(0.17) 

-0.76*** 

(0.12) 

0.69* 

(0.39) 

-1.14*** 

(0.09) 

-0.62*** 

(0.10) 

-2.31*** 

(0.14) 

-1.78*** 

(0.09) 

 

0.12*** 

(0.11) 

-0.97*** 

(0.17) 

0.01 

(0.08) 

-0.48 

(0.30) 

0.15** 

(0.06) 

-0.22** 

(0.09) 

-0.43*** 

(0.14) 

-0.10 

(0.07) 

 
 

-0.59*** 

(0.06) 
     

-0.43*** 

(0.06) 

 
  

-0.22*** 

(0.02) 
     

 
   

-0.58*** 

(0.09) 
   

0.09*** 

(0.03) 

 
    

-0.29*** 

(0.09) 
  

1.33*** 

(0.21) 

 
     

0.17*** 

(0.01) 
 

0.01 

(0.02) 

 
      

0.11*** 

(0.01) 

0.05*** 

(0.00) 

 
0.94 0.91 0.93 0.87 0.94 0.94 0.95 0.95 

 

0.14 

(0.92) 

0.14 

(1.00) 

0.13 

(1.00) 

0.13 

(1.00) 

0.17 

(1.00) 

0.17 

(1.00) 

0.16 

(0.99) 

0.19 

(1.00) 

Data source: See data appendix. 

Notes: GMM estimates, */**/*** denotes significance at the 10%/5%/1% level, standard errors in parentheses, 
for the J-statistic we put the p-value in parentheses, Sample 1999M6-2010M12.  

Abbreviations: Subscript B: before crisis started (pre-crisis era); subscript A: after crisis started (crisis era);  

and : interest rate smoothing coefficient;  and : inflation gap coefficient;  and  output gap 

coefficient; M: money growth of M2 or M3; CR: year-on-year overall credit growth; CR House: year-on-year real 
estate credit growth; I: interest rate gap; HP: House price inflation; S: stock-price inflation. 

According to our results, the FED had not responded to credit measures (columns 3.3 and 

3.4) before the crisis started. This can be explained by the minor importance of credit 

markets in the US compared to the euro area especially in refinancing activities of 

companies. However, during the crisis the estimated response coefficients turn significantly 
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negative, which at least in the case of the housing credit growth amounts to a significantly 

lower reaction after the crisis began. The same tendency can be observed when adding all 

significantly different additional variables. But here even the crisis coefficient remains 

positive. The decreased (and negative) coefficient after 2007M7 leads us to the conclusion 

that the FED judges the downturn in credit growth as credit rationing rather than a credit 

crunch as the ECB does. Whereas under a credit crunch the market mechanism still works 

in the sense that interest rate adjustments bring supply of and demand for loans to 

equilibrium, credit rationing implies an equilibrium in which there is an excess demand for 

loans over credit supply.1 If there is credit rationing, the interest rate has to increase in 

order to reduce credit demand and expand credit supply to a new market equilibrium. 

Table 3a: Wald-tests of significant differences in pre- and post-crisis 

coefficients – The FED case 

 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 

 
36.99**

* 

(0.00) 

21.12**
* 

(0.00) 

91.63**
* 

(0.00) 

16.59**
* 

(0.00) 

26.89**
* 

(0.00) 

63.91**
* 

(0.00) 

49.53**
* 

(0.00) 

5.65** 

(0.02) 

 
4.58** 

(0.03) 

7.92*** 

(0.01) 

2.27 

(0.13) 

0.03 

(0.87) 

8.04*** 

(0.01) 

7.84*** 

(0.01) 

17.77**

* 

(0.00) 

150.10**

* 

(0.00) 

 
5.20** 

(0.02) 

1.88 

(0.17) 

2.78* 

(0.10) 

0.75 

(0.39) 

35.18**
* 

(0.00) 

0.09 

(0.77) 

0.21 

(0.65) 

27.03*** 

(0.00) 

 
 66.26**

* 

(0.00) 

     4.44** 

(0.04) 

 
  2.67 

(0.10) 

     

 

 
   17.26**

* 

(0.00) 

   51.47*** 

(0.00) 

 
    8.26*** 

(0.00) 

  60.87*** 

(0.00) 

 
     38.29**

* 

(0.00) 

 13.96*** 

(0.00) 

 
      11.39**

* 

(0.00) 

112.74**
* 

(0.00) 

Data source: See data appendix. 

Notes: Wald-tests based on the results of Table 3, */**/*** denotes significance at the 10%/5%/1% level, p-
value in parentheses. 

With respect to the change in the reaction coefficients of the remaining additional variables, 

namely the interest rate spread and asset price inflation (columns 3.5 to 3.7), we can draw 

the same conclusions as for the ECB. So the estimated response coefficient to the risk 

spread increases within the crisis and asset price deflation is tackled actively in the crisis 

era, while before the crisis started the FED even accommodated asset price inflation. 

So all in all it can be concluded that monetary policy of both central banks can still be 

modelled with the (modified) Taylor reaction function. But the response coefficients need to 

be adjusted to account for the crisis period. This pattern is also stressed by Gerlach (2011) 

and Klose (2011a). Comparing the adjustment of the coefficients between both central 

banks, they tend to be the same in many cases. Both central banks act less inertially, put a 

smaller weight on the inflation gap, money growth and the risk spread, while the response 

                                           

1  Green, E. J. and Oh, S. N. (1991): Can a ‘Credit Crunch’ Be Efficient? FEDeral Reserve Bank of Minneapolis, 

Quarterly Review, Vol. 15 No. 4, pp. 3-17. 
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to asset price inflation increases. However, the ECB and the FED diverge in their response 

to the output gap and credit growth. 

5. CRISIS RESPONSE OF CENTRAL BANKS – DIFFERENT 
RISK EXPOSURE? 

The ECB has 'adopted a number of non-standard measures during the crisis to foster, as 

much as possible, a smooth functioning of the monetary policy transmission throughout the 

euro area'.1 These measures include huge liquidity provision (unlimited fix rate allotment) 

and the Securities Markets Programme, i.e. government bond purchase at the secondary 

market. Also other major central banks like the FED and the Bank of England have reacted 

with non-standard measures. These measures have been reflected in the composition and 

volume of the balance sheet of the respective central banks. 

How successful have these measures been? Let us for this purpose assess the monetary 

effects of the central banks’ crisis responses which we have analysed empirically in the 

previous section. As stated already in the previous section, the reactions of the ECB, the 

FED and also that of the Bank of England have in common that the monetary base (which 

mainly consists of reserves of the commercial banks held at the central bank and helps to 

preserve liquidity of these banks) has risen dramatically in sharp contrast to the remaining 

monetary aggregates such as M1 to M4. The latter include the creation of bank lending via 

the money multiplier and preponderantly represent deposits of different maturity held by 

the public at the banks. Hence, the current situation reminds us of the Japanese experience 

in the 1990s and 2000s where the creation of base money did not have a significant effect 

of the economy but appeared to have served vested interests of specific interest groups.2 

However, at the same time this implies that, once the economy has started to recover, the 

side-effect may be higher inflation in the future.3 

How did the 'non-standard policy measures' influence their balance sheets in volume and 

composition? Many analysts have argued that the FED has done more than the ECB to 

support the economy and the business cycle, since it has extended its balance sheet by 

proportionally more than the ECB if one refers to 2007 as the base year. Exactly this 

pattern was mirrored by our estimation results gained for the FED’s reaction to the output 

gap during the crisis in the previous section. But Figure 1 at the beginning of this briefing 

paper has already clarified that the ECB has caught up in the meantime. Its balance sheet 

now amounts to nearly 30 percent of euro area GDP compared to the balance sheet of the 

FED comprising about 20 percent of US GDP. 

However, after a visual inspection of Figure 6 (which contrasts the balance sheet 

composition of the ECB not only with that of the FED but also with that of the BoE and the 

Swiss National Bank) immediately a qualitative difference emerges between the ECB and 

the FED if one considers that the FED usually lends merely in exchange to public debt, and 

restrains itself to accept only riskless Federal debt such as T-bills but to exclude state debt 

as collateral whereas the ECB has bought much smaller amounts of risky assets whose 

markets were about to dry up. The ECB accepts private assets and national government 

bonds instead of the (in case of the euro area lacking) Federal debt as collateral. The latter 

have been enacted with the official target of improving the monetary transmission 

mechanism and not in order to improve credit conditions. However, according to our 

                                           

1  See, for example: 

http://www.europarl.europa.eu/document/activities/cont/201107/20110711ATT23762/20110711ATT23762EN.

pdf. 
2  Belke and Polleit, 2010 and Davies 2012. 

3  Bank for International Settlements, 2012. 
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estimations, the ECB reacted with lower real interest rates to a downturn of the credit 

volume in the euro area! In general, the ECB has preponderantly employed repos often 

classified as their traditional monetary policy instruments (see also Gros, 2011, Pisani-Ferry 

and Wolff, 2012, pp. 4 to 7). Seen on the whole, thus, although the balance sheets of the 

FED and the ECB are almost equal in size, their composition therefore differs significantly. 

Figure 6: Central bank balance sheet size and composition (trillions of 

respective currency units) 

 
Source: Bank for International Settlements (2012), p. 37, Datastream, National data. 

In addition, the FED does generally not lend too much to commercial banks whereas the 

ECB has given funds to weak banks which have been cut off from the capital markets on a 

large scale. Just to summarise, quantitative easing by the FED is not the same as credit 

easing conducted by the ECB.  

Successful quantitative easing including the currently prologue operation twist implies that 

the FED is able to lower long-term interest rates by purchasing larger amounts of long-term 

government bonds in exchange to short-term deposits received from the banks. It just 

enacts a term transformation which by which it principally gets exposed to an interest rate 

or maturity risk. The FED’s return of this operation is determined by the return on 

government bonds and the cost of capital procurement represented by the short-run 

deposit rates which it can determine on its own and are, not surprisingly, very low right 

now.1 What is more, the FED’s recently announced commitment to leave interest rates low 

for a longer time from now might thus have motivations different than just stimulating the 

economy as was suggested by our econometric results in section 4 – the FED appears to 

act like a commercial bank and strives to earn money. 

But the ECB’s policies cannot simply be considered to be just the mirror image of the FED’s 

ones. This is because credit easing by the ECB is motivated by the fact that commercial 

banks in the peripheral crisis countries in the ‘South’ of the euro area have de facto been 

cut off from the interbank market. The ECB has not incurred any maturity risk because it 

has explicitly declared that the commercial banks will be charged with the average interest 

rates which will accrue over the next three years. But it is faced with a significant credit risk 

because it lends to financially stressed banks which are not able to receive loans elsewhere 

and at the same time steadily lowers its quality requirements on collateral. Insurance 

                                           

1  Gros, D. (2012): Die Dicke Bertha ist gefährlicher, In: Financial Times Deutschland, 4 April 2012. 
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against this credit risk consisting of the difference between the deposit and the refi rate 

appears to be too meagre because the ECB does not at all cover potential losses from its 

engagement in Greece.1 What is more, the quality of the ECB’s collateral is determined in a 

nation-specific way – in the case of the ECB’s lending to Greek banks it consists of doubtful 

private Greek assets and Greek government debt whose value depends on election results 

(!) as recently observed. Conflicts among Member States cannot be excluded because the 

ECB acts as a ‘central counterparty for cross-border lending incurring risks along national 

lines’.2 

                                           

1  Ibidem. 
2  Ibidem. 
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6. CONCLUSIONS 
In this note we propose an alternative way of estimating Taylor reaction functions in the 

presence of the zero-lower-bound on nominal interest rates, as it was the case during the 

recent financial crisis. Our approach relies on a state-space-model that separately 

estimates the time series of the inflation expectations, the equilibrium real interest rate and 

the potential output needed to calculate the output gap. With these three variables at hand 

we are able to modify the functional form of the classical Taylor rule in a way that no longer 

the nominal but the real interest rate is targeted by the central bank. Because of our 

definition of inflation expectations which incorporates the size of the balance sheet of the 

central bank, the monetary authority is able to influence the real rate even if nominal rates 

are (close to) zero via quantitative easing. So we allow for a second way of stimulating the 

economy for central banks besides the traditional interest rate setting policy. 

However, this ‘second way’ leads to a possible coordination problem between ‘traditional’ 

interest rate policy and quantitative easing. If the latter is in place, the central banks have 

two options at hand to conduct monetary policy. Especially if signs of a recovery are 

looming on the horizon, both central banks should clearly communicate their exit strategy 

which can be achieved either by increasing the nominal interest rate or reducing funds 

issued via quantitative easing.  

According to our results, finally bringing quantitative easing to a halt has ceteris paribus 

several advantages. First, the goal of cooling down the economy and, thus, reducing future 

inflation can also be achieved this way because lowering funds will tend to reduce inflation 

expectations and increase the real interest rate. Second, not increasing the nominal rate 

builds up credibility for similar future crises. Third, running monetary policy with only one 

instrument is easier to communicate and especially in times of a recovery a clear 

communication to the public is urgently needed. 

Besides the functional form of the Taylor rule we also suggest possible other indicator 

variables for central bank behaviour that might have changed within the crisis. Indeed, we 

find substantial differences between the ECB and the FED concerning their estimated 

reaction to credit growth and asset price inflation. 

Table 4: Comparing ECB and FED crisis policies 

Same (change in) reaction to 

 Interest rate smoothing (decrease) 

 Inflation (decrease) 

 Interest rate spread (decrease) 

 Asset price inflation (increase) 

Different (change in ) reaction to 

 Output 

 Credit growth 

While the ECB even triggered further expansions in the credit sector, the FED did not react 

to these measures at all before the crisis started. Adding these measures to the reaction 

function with a significant positive weight might have stopped a too accommodative policy 

and would, thus, have avoided the recent crisis. 

The same reasoning applies for asset prices. According to our estimates, both central banks 

appear to have actively accommodated rising asset prices, modelled as stock and house 

prices. However, during the crisis with asset price inflation falling, both central banks 

clearly tried to avoid further reductions in stock and house prices. We recommend getting 

rid of this asymmetry between rising and falling asset price inflation but, instead, argue in 
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favour of tackling it actively by including asset prices in the price index targeted by the 

central banks, independent of whether asset prices are in- or decreasing (Belke and Polleit 

2010). This would possibly put an end to or at least reduce boom-bust-cycles in asset 

markets. 

We finally address, whether and how these measures have been reflected in the 

composition and volume of the balance sheet of the respective central banks. We then 

judge how successful the crisis measures of the ECB and the FED have been. Finally, this 

note investigates the risk exposure both central banks are faced with in the wake of the 

crisis. Here we argue that the ECB’s policies cannot simply be considered to be just the 

mirror image of the FED’s ones. Whereas the FED is faced with a maturity risk, the ECB 

right now has to cope with a substantial credit risk – due to their crisis responses.  
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DATA APPENDIX 

United States 

Variable Measure Source 

interest rate Federal funds rate OECD 

inflation 
year-on-year change in 
consumer price index 

OECD 

output-gap 

industrial production 
subtracted by its potential 

calculated via the state-space 

estimate 

Bureau of Economic Analysis 

import price inflation 
(nonpetroleum) 

year-on-year change of the 
price index for imports of 
nonpetroleum products 

Bureau of Economic Analysis 

import price inflation 
(petroleum) 

year-on-year change in the 
price index for imports of 
petroleum and petroleum 

products 

Bureau of Economic Analysis 

money growth 
year-on-year change in 
monetary aggregate M2 

OECD 

credit growth 
year-on-year change in overall 

bank credit 
Federal Reserve 

house credit growth 
year-on-year change in real 

estate loans 
Federal Reserve 

interest rate spread 
difference 10 year treasury 

securities yields and 3-months 
yields 

Federal Reserve 

stock price growth 
year-on-year change in an 
index of all common stock 

listed on the NYSE 

OECD 

house price growth 
year-on-year growth of the 

S&P/Case-Shiller home price 
index 

Standard and Poor’s 

Euro area 

Variable Measure Source 

interest rate  Eonia ECB 

inflation  
year-on-year change in the 

HICP 
ECB 

output gap 

Industrial production 
subtracted by its potential 

calculated via the state-space 

estimate 

ECB 

import price inflation  
year-on-year change in the 

import price deflator 
ECB 

oil price inflation 
year-on-year change in oil 

prices 
ECB 

money growth 
year-on-year change in 
monetary aggregate M3 

ECB 

credit growth 
year-on-year change in overall 

bank credit 
ECB 

house credit growth  
year-on-year change in real 

estate loans 
ECB 

interest rate spread 
difference 10 year government 

bond yields and 3-month 

Euribor  

ECB 

stock price growth 
year-on-year change in the 

Dow Jones EURO STOXX index  
OECD 

house price growth 
year-on-year growth of the 

house price index 
ECB 
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EXECUTIVE SUMMARY 

Monetary policy responses to the crisis by the FED, the BoE and the ECB have been 

different because they show large structural differences:  

 They had to respond at different times: 2007-2008 in the case of the FED and BoE and 

2009-2011 in the case of the ECB.  

 The problems to be addressed were different: the FED and the BoE were trying to solve 

a subprime banking crisis and the ECB a sovereign debt banking crisis.  

 Their monetary transmission mechanisms (MTM) are different: In the case of the FED 

and the BoE the majority of the MTM is mainly done through financial markets and in 

the case of the ECB is mainly done through banks.  

 The FED and the BoE deal with a single Treasury and a single sovereign debt while the 

ECB needs to deal with seventeen Treasuries and sovereign debts.  

 The FED and the BoE have more than one primary objective for monetary policy, while 

the ECB has only one primary objective: price stability.  

 The lender of last resort function of the ECB, given its present Statute, is much more 

limited than that of the FED and the BoE.  

 Decision making at the ECB is much more complex and difficult than that of the FED 

and the BoE.  

 The ECB is less transparent in its decision making than the FED and the BoE because it 

does not publish the minutes of its Governing Council meetings. 

The use of ‘unconventional or non-conventional measures’ (as are they named by the FED 

and the BoE) or ‘non-standard measures’ (as they are called by the ECB) has been also 

been different for the following reasons:  

 The ECB has been much more timid at reducing interest rates (even increasing them in 

years of low growth or recession), and are still kept at 1% when the euro area is going 

to be in recession in 2012 and when medium term inflation expectations are below the 

target. By contrast, the FED and the BoE have reduced interest rates down close to the 

zero lower bound, that is, when only unconventional monetary policies need to be 

introduced to avoid a liquidity trap. 

 The FED and the BoE have discussed and even proposed all possible unconventional 

monetary policy measures to avoid a liquidity trap, while, in the case of the ECB, no 

discussion is known because it does not publish the minutes of its Governing Council 

meetings.  

 The true non-standard measures taken by the ECB through the Securities Markets 

Programme (SMP) and Covered Bond Programs have been rather small compared to the 

FED and the BoE and have been done not to lower interest rates below the lower zero 

bound and to increase internal demand, but to improve the monetary transmission 

mechanism, so they can be taken at any interest rate level. By contrast, the long-term 

refinancing operation (LTRO), which has been massive in the case of the ECB, is a 

measure based on achieving financial stability because the interbank market is not 

functioning and the banking system has been renationalised and not as a measure 

aiming to escape from a liquidity trap. Moreover, a large part of the liquidity taken by 

the banks is re-deposited at the ECB reducing its total effect. 

 The ECB may be forced to intervene in a massive and non-standard way and to force its 

Statute in order to become the ‘saver of last resort’ of the euro, given the total lack of 

confidence of investors and markets on the political leaders of the euro area. 
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1. DIFFERENCES TO BE CONSIDERED 

Responses by these three central banks may be different given a series of temporary and 

structural differences, which are the following: 

First, the epicentre of the crisis, which became almost global, has been located in the US 

during the period 2007-2009 and then it has moved to Europe and, notably, to the euro 

area (EA) at the end of 2009-beginning of 2010. Therefore, FED, BoE and ECB monetary 

policy responses to the crises have been done at different times. 

Second, in both cases the nature of the crisis was financial and it was produced by a fall in 

financial asset prices, but in the case of the FED and the BoE it was mainly centred around 

subprime assets which did not have the value that they were supposed to have and, in the 

case of the ECB, it was mainly centred around sovereign debt, the risk-free asset by 

definition, which is the key asset to perform monetary policy by central banks and which is 

mostly used by banks as collateral. 

Third, in terms of monetary transmission mechanism, in the US, only 25% of corporate 

external financing is done through banks and 75% is done trough financial markets. In the 

euro area it is exactly the opposite, 75% of corporate external financing is done through 

banks and only 25% is done through markets. In the UK external corporate finance is done 

around 50% through banks and 50% through markets. 

Fourth, the US and the UK have a single sovereign Treasury bond and Treasury bill market 

because they have had a single fiscal policy and a single Treasury issuer for more than two 

centuries. Therefore it is easier for the FED and the BoE to perform monetary policy than 

for the ECB, which has to deal with 17 different Treasury bond and bill markets. 

Fifth, the ECB has only one primary objective, while the FED and the BoE have more than 

one. Article 127 of the Treaty on the Functioning of the European Union states that the 

primary objective of the European System of Central Banks (ESCB) shall be the to maintain 

price stability, and its second sentence states91: ‘Without prejudice to the objective of price 

stability, the ESCB shall support the general economic policies in the Community with a 

view to contributing to the achievement of the objectives of the Union as laid down in 

Article 3 of the Treaty on European Union’. To this objectives belong according to Article 

3(2) TFEU ‘sustainable development of Europe based on balanced economic growth and 

price stability, a highly competitive social market economy, aiming at full employment and 

social progress,...’. The price stability target is set at an average Harmonised Consumer 

Price Index (HCPI), weighted by the relative GDP of each Member State in the Union, below 

2% but close to 2% over the medium term. Moreover, Article 127(5) TFEU stipulates that 

the ESCB shall contribute to the stability of the financial system and the Eurosystem 

mission statement includes safeguarding financial stability as well.  

The FED has received a Congressional mandate (Section 2A of the Federal Reserve Act 

(1913, amended in 1977) which states that the Board of Governors of the Federal Reserve 

System and the Federal Open Market Committee shall maintain long run growth of the 

monetary and credit aggregates commensurate with the economy’s long run potential to 

increase production, so as to promote effective the goals of maximum employment, stable 

prices and moderate long-term interest rates. Its target for price stability is measured by 

the consumer price index of personal consumption and its present target is 2% in the long 

run. Its present estimated long run rate of unemployment aims at a central tendency 

around 5.2% to 6.0%. 

                                           

91  This section is partly based on de la Dehesa (2006). 
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The BoE has two main purposes: monetary stability and financial stability. The monetary 

stability target consists both of achieving stable prices (being its present medium-term 

target 2%) and achieving confidence in the currency by safeguarding its value in terms of 

what it will purchase at home and in terms of other currencies. The financial stability target 

consists of a sound and stable financial system, including financial markets and the London 

Stock Exchange. The BoE should detect and reduce threats to de financial system through 

the Bank’s financial and other operations, including that of a ‘lender of last resort’. 

Thus, the ECB objectives are narrower than those of the FED and BoE, because it has only 

a primary objective, price stability and the others are subordinated to the first. In any case, 

in spite of these limits, the ECB has been able to do some form of quantitative easing (QE) 

through its Securities Markets Programme (SMP) and launch the long-term refinancing 

operations (LTROs) providing massive liquidity under its financial stability mandate of 

Article 127 TFEU. The FED has three main objectives besides monetary stability, which are: 

long run growth, maximum employment and moderate long-term interest rates. The BoE is 

the one mentioning financial stability as a major goal and mentions expressively the ‘lender 

of last resort’ operations as a mean to achieve financial stability. 

The lender of last resort function of the ECB is more limited than that of the FED and 

the BoE. Article 18 of the Statute of the ESCB allows the ECB and the national central 

banks to buy and sell, repurchase, lend and borrow all kinds of claims, marketable 

instruments and currencies, to achieve the objectives of the ESCB. Nevertheless, 

Article 123 of the TFEU prohibits directly monetary financing of the euro area Member 

States, through overdrafts and credit facilities and to purchase ‘directly’ from them debt 

instruments. That means that the ESCB can buy debt instruments from Member States in 

the secondary markets, as the ECB has done during the crisis, provided they are necessary 

to fulfil the ESCB objectives. 

For this reason, the Securities Markets Programme (SMP) was established because ‘severe 

tensions in certain market segments ... are hampering the monetary policy transmission 

mechanism and thereby the effective conduct of monetary policy oriented towards price 

stability in the medium term’.92 

Sixth, inflation targeting, using the short-term nominal interest rate as the instrumental 

variable, is the most common system used among central banks today. They tend to follow 

monetary policy rules based mostly on the ‘Taylor rule’, in order to stabilise the economy in 

the short-term whilst maintaining long-term growth. Nevertheless, there are also 

differences about their monetary strategy to achieve these objectives or targets.  

The FED follows a quantitative monetary strategy to achieve a long run growth of money 

and credit compatible with the growth of potential output, that is, similar to a ‘Taylor rule’ 

with an inflation targeting set at 2% in the long run. The BoE uses inflation targeting with a 

target of 2% as well. The ECB also uses inflation targeting, without saying it, but not pure, 

because inflation projections are not the only tool to make decisions. Staff projections are 

taking into account as an important input of economic analysis together with other 

monetary and credit forecasts.  

Nevertheless, monetary strategies by these three central banks are converging to adapt to 

reality. The recent build up of asset bubbles in some countries has made some inflation 

targeting central banks to watch more carefully the evolution of monetary and credit 

aggregates as has done traditionally the ECB. 

                                           

92  http://www.ecb.int/press/pr/date/2010/html/pr100510.en.html. 

http://www.ecb.int/press/pr/date/2010/html/pr100510.en.html
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Seventh, the ECB decision making in monetary policy is done through a more complex 

system of governance than that of the FED and even more than that of the BoE. ECB 

monetary policy decisions are made by its Governing Council (GC), which is composed of 

23 members: 6 permanent members of the Executive Board, including its President and 

Vice President and 17 central banks governors of the euro area Member States. 

In the US, monetary policy decisions are made by the Federal Open Market Committee 

(FOMC), which is composed only of 12 members: the 7 members of the Board of Governors 

of the Federal Reserve System including its Chairman, the President of the Federal Reserve 

Bank of New York, who is Vice Chairman of the System and 4 of the remaining 

Reserve Banks. 

In the BoE monetary policy decisions are made by the Monetary Policy Committee (MPC), 

which is composed of 9 members: the Governor of the BoE who is its Chairman its 

2 Deputy Governors, the Chief Economist, the Executive Director of Markets and 4 external 

members appointed directly by the Chancellor of the Exchequer, who need to have 

expertise in the field of economics and monetary policy. A representative from the Treasury 

also sits at its meetings who can discuss policy issues but does not vote. 

Therefore, according to probability theory, it should be more difficult to take monetary 

policy decisions among the 23 members of the ECB Governing Council than among the 

12 FOMC members or the 9 MPC members. Given that the ECB is the only one that does 

not publish the minutes of the decision making body, it's difficult to assess whether this is 

the case. 

The BoE MPC publishes its latest forecasts for inflation and output growth and a detail 

record of its meetings twelve days after the meeting.93 It publishes its decisions with great 

detail of their discussions and the individual votes of each member. The FED FOMC also 

publishes the minutes of its meetings, three weeks after the date of the policy decision, 

which contain the overall discussions and the individual votes of each member in the policy 

decisions on the federal funds rate.94  

The ECB by contrast does not publish the minutes of its Governing Council decisions, 

although its President, assisted by its Vice President explains at a press conference the 

decision taken. Its decisions, in case there is not a consensus are supposed to be taken by 

majority because the President has a decisive vote, but it is not known yet if they vote. 

All these major structural differences need to be taken into account when comparing 

monetary policy reactions to crisis between the FED, the BoE and the ECB. 

                                           

93  The MPC minutes can be found on following webpage: 

http://www.bankofengland.co.uk/publications/minutes/Pages/mpc/default.aspx. 
94  The FOMC minutes can be found on the following webpage: 

http://www.federalreserve.gov/monetarypolicy/fomccalendars.htm. 

http://www.bankofengland.co.uk/publications/minutes/Pages/mpc/default.aspx
http://www.federalreserve.gov/monetarypolicy/fomccalendars.htm
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2. UNCONVENTIONAL OR NON-STANDARD MONETARY 

POLICIES 

The most novel part of the monetary policy reaction to the crisis, both in the US and in 

Europe, has been the use of ‘nonconventional’ or ‘non-standard’ monetary policy measures 

taken by the three central banks. When the crisis is as deep and as long as the present one 

and short-term nominal interest rates have been brought down close to zero, inflation 

targeting and Taylor rules are not enough to overcome the low growth or recession that is 

looming in most developed countries. This is the reason why non-standard monetary 

measures need to be deployed. 

The problem today is even more difficult because, in spite of aggressive central bank easing 

in the US and the UK by the FED and the BoE, they have not yet been able to reduce the 

output gap down to the levels of 2007. The situation in the euro area is even worse 

because monetary easing has been minimal. Therefore, in 2012, there is going to be a 

small recession in the whole euro area and a ‘structural slump’ in the euro area periphery. 

The combined level of output in the peripheral economies, including Spain and Italy, is still 

7% below its 2008 peak. 

There are different ways to do unconventional or non-standard monetary policies when 

several major advanced economies are close to a liquidity trap: that is, when standard 

monetary policy becomes ineffective because nominal interest rates hit zero and both 

money and bills have a close to zero interest rate so that they become close to perfect 

substitutes. If the economy needs more monetary stimulus because demand is still well 

below the levels needed to reach full capacity in the medium and long-term, the central 

bank cannot do anything because short-term interest rates cannot drop further. Non-

standard monetary policies are a way to achieve negative interest rates in order to avoid a 

recession after reaching a liquidity trap. The exception to this rule is the euro area, which in 

2012 is going to be in recession with a high level of unemployment, while the ECB still 

holds its refinancing rate at 1%. There are three theoretical options to escape a ‘liquidity 

trap’:  

The first is by expanding fiscal policy because it becomes more effective than in normal 

times given that the normal ‘crowding out’ of private spending through higher interest rates 

does not operate. As shown by Eggertson and Krugman (2010), when economies are 

undergoing debt deleveraging, the effects of fiscal policy could be very powerful because its 

multiplier becomes higher. Nevertheless, the political constraints are high in the US and the 

UK because they have already higher levels of debt than the average in the euro area. In 

the latter, only a few Member States have a fiscal situation that allows them to engage now 

in lowering taxes or increasing expenditures, but it would make a lot of sense if they do. 

The second is by the central bank buying government debt or private debt at primary or 

secondary markets. In the US the FED has been buying Treasury bonds and bills as well as 

agency mortgage backed securities (MBS) but it needs Congress approval to buy private 

debt. The BoE has been buying only gilts and no private debt. The ECB has been buying 

some government debt from peripheral Member States in the secondary markets, but 

sterilising these purchases. 

The third and probably the most effective option is to try to lower real interest rates by 

raising inflation expectations and by allowing inflation to be above the central bank normal 

target at least for some time. This is a radical solution, but many economists, including 

Ben Bernanke, recommended Japan to do it a decade ago. 

The present debate shows that most central banks act formally and informally as ‘flexible 

inflation targeters’, that is, their policy is set to maintain a medium-term inflation target, 
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but they can respond to deviations in output from potential, in the short-term, by deviating 

temporarily from their medium-term inflation target. There are several options by which 

they can do so95: 

First, conditional policy rules, such as Charles Evans, President of the Chicago FED 

proposed at the FED FOMC (2012). The main idea is to commit to a longer period of 

policy than the market conceives to be probable. The FED decision to keep policy 

rates low up to the end of 2013 is an example. 

Second, to set higher inflation targets than the present ones, first proposed by Paul 

Krugman for Japan (1998), more recently by Olivier Blanchard et al. (2010) for any 

country under a liquidity trap and by Kenneth Kuttner and Adam Posen (2012). 

Third, to target price levels paths and not inflation rates. For instance, when 

inflation is lower than target, a central bank can set a price level path aiming at 

higher inflation in the near term, while keeping the same medium or long-term 

inflation target. 

Fourth, setting nominal GDP level targets instead of price level targets. A nominal 

GDP level target would obligate the central bank to balance any shortfalls and could 

therefore be designed in such a way to make up for the output losses. 

Fifth setting exchange rate targets such as Lars Svensson (2006) who promoted the 

idea of pegging the exchange rate to a weaker level and then allowing it to crawl. 

This becomes almost the same as a price level target, but much easier to put into 

practice by the central bank which does not change from inflation rate targeting to 

price level targeting. 

The main risks from these unconventional monetary policies are that they may reduce the 

credibility of the central bank, but given the present situation in most advanced countries 

they may be worth being discussed and eventually being taken. It all depends of being able 

to change expectations so that their efficacy depends in part of creating a self-fulfilling 

prophecy. This is the reason why FED Board members Evans and Bernanke and BoE MPC 

Posen and Bean have made proposals, which have been discussed even if not taken except 

for the more conventional of the unconventional options.  

Within the OCDE members, only the New Zealand central bank did raise its inflation target 

by 0.5% in 2002 and the Swiss National Bank put a floor to the Euro/CHF exchange rate at 

1.20 in 2011. It could be that others follow very soon as recession expectations increase. 

President Evans described his proposals as consistent with the FED existing dual mandate 

and the same apply to President Dudley nominal GDP target. In the UK BoE, similar 

decisions could be made but they would need to be endorsed by the Treasury.  

In the case of the ECB it has been possible to take non-standard measures and even 

discuss others which are even more unconventional because its Governing Council could 

interpret its own mandate. Nevertheless, it is not possible to know if it has been discussed 

because the ECB does not publish its minutes as does the FED and the BoE. Recent history 

shows that when taking monetary policy decisions the FED leads and the BoE and the ECB 

follow ten months later on average.96 

                                           

95  The following five policy options are also outlined and commented on by Alastair Marsh, A Goldman guide to 

the monetary policy playground, 27 October 2011; http://ftalphaville.ft.com/blog/2011/10/27/714446/a-

goldman-guide-to-the-monetary-policy-playground/. 
96  Davies, Gawin (2011) ‘Strange bedfellows- the FED and the ECB’, Financial Times, 09 March 2011. 

http://ftalphaville.ft.com/blog/2011/10/27/714446/a-goldman-guide-to-the-monetary-policy-playground/
http://ftalphaville.ft.com/blog/2011/10/27/714446/a-goldman-guide-to-the-monetary-policy-playground/
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Jean Claude Trichet (2012) recognises that the nature of unconventional and non-standard 

measures has been significantly different on the two sides of the Atlantic because the 

financing of the economies is structurally different.  
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3. NON-STANDARD MONETARY POLICY MEASURES AND 

CENTRAL BANK BALANCE SHEETS 

Until February 2012, the ECB has massively expanded its balance sheet. This was mainly 

done by using its long-term refinancing operations (LTROs), providing liquidity to banks 

with a maturity of up to three years. Some have this ‘called the equivalent of the 

quantitative easing’97 (QE) to the FED and the BoE. Nevertheless, these ECB non-standard 

operations of repo lending up to three years ‘only aim at ensuring a proper transmission of 

monetary policy’ given the present absence of a functioning interbank market in the euro 

area ‘and could conceptually be undertaken at any level of interest rates (Fahr et al 

2011)’98. Therefore they are not really the same as quantitative easing (QE) done by the 

FED and the BoE, which aim at avoiding a liquidity trap at zero lower bound of interest 

rates.  

Moreover, the amount of the ECB liquidity loan operations was mainly determined by the 

demand for funds (banks) and not by its supply (ECB). Hence, the ECB is not proactively 

deploying monetary policy to stimulate demand. By comparison, the FED and the BoE buy a 

bond (asset) and create in the process the equivalent amount of reserves (liabilities). 

Therefore the amount of the balance sheet expansion is their choice.99 

Pisani-Ferry and Wolff (2012) show ‘that in both the US and the UK the surge of repo 

lending to financial institutions was short-lived. It took place during the disruption of the 

interbank market after the Lehman bankruptcy and was unwounded during 2009’. In the 

case of the ECB they continued sporadically with a massive increase in December 2011. 

Furthermore, in the US and the UK government bonds purchased under the framework of 

credit easing or QE largely substituted repo operations from 2009 onwards. By contrast a 

large part of the ECB balance sheet increase was due to repo operations.100  

Moreover, Pisany-Ferry and Wolff (2012) note, that at the end of March 2012, commercial 

banks placed in total EUR 700 billion at the ECB using its deposit facility.101 They are 

further noting, that banks in southern Europe accounted for 70% of this programme versus 

only 20% before the crisis because bank loans are growing in northern euro area Member 

States and contracting in southern euro area Member States.  

The problem in the euro area is that there is not a real banking union, not even a euro area 

banking market, since banking and financial markets have been renationalised, making it 

much more difficult for the euro area peripheral Member states to be able to avoid a credit 

crunch in order to get out of their present recessive situation. The ESCB is trying to avoid 

the worst by channelling all banking operations through the Eurosystem and their Target2 

system.  

 

 

 

 

                                           

97  For this chapter see also Pisani-Ferry and Wolff (2012): http://www.voxeu.org/article/ltro-quantitative-easing-

disguise. 
98  Pisany-Ferry and Wolff (2012): http://www.voxeu.org/article/ltro-quantitative-easing-disguise. 
99  See for this also: http://www.economist.com/blogs/freeexchange/2012/02/ecbs-ltro-and-feds-testimony/print. 
100  See Pisany-Ferry and Wolff (2012) for exact numbers. 
101  Thereby losing 75 basis points (the difference between the ECB lending and the deposit rates) showing that it 

was a clear substitution of the interbank market. 

http://www.voxeu.org/article/ltro-quantitative-easing-disguise
http://www.voxeu.org/article/ltro-quantitative-easing-disguise
http://www.voxeu.org/article/ltro-quantitative-easing-disguise
http://www.economist.com/blogs/freeexchange/2012/02/ecbs-ltro-and-feds-testimony/print
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4. EFFECTS OF NON-STANDARD OR UNCONVENTIONAL 

MONETARY POLICIES 

In the euro area, most unconventional policies have been made because the ECB has a 

mandate of financial stability to help the banking system to perform its duties and supply 

credit to the economy. However, it does not have such a clear mandate to directly help the 

euro area economy by lowering interest rates by other means, except for its small 

Securities Markets Programme (SMP). By contrast, the US and the UK have taken 

unconventional fiscal and monetary measures, having been aware of and anticipating what 

was going to happen. Today, both are doing much better than the euro area in terms of 

unemployment. 

In spite of all this serious situation, the ECB keeps its refinancing rate at 1% (after having 

increased it last year) and has done very little QE to lower interest rates by other means 

when, according to the IMF (World Economic Outlook, April 2012), the euro area is going to 

be the only region in the world with negative growth in 2012, while the advanced countries 

will grow at 1.4% and the US and the UK at 2.1% and 0.8% respectively. Moreover, by 

2017 the IMF estimates that growth for the euro area will be only 1.7%, compared with 

3.3% for the US and 2.8% for the UK. As a matter of fact, the FED and the BoE have both 

just simultaneously announced another round of QE, while the ECB is not yet moving in 

that expected direction. 

Moreover, the euro area is getting closer to a serious breakdown; because markets have 

totally lost their confidence in the way this crisis is being managed and are starting to 

believe that it may suffer a serious recession and, eventually, a breakup of the euro area. If 

that were to happen, then it would spell the end of the Monetary Union, which would 

represent the end of the Internal Market, thereby destroying the Custom Union and the 

other two pillars of the European Union. That will end 55 years of huge European efforts to 

achieve economic and monetary integration. 

European leaders should be aware of how much they are risking with their long standing 

policies of ‘too little too late’ and ‘foot dragging’, besides not being able to anticipate the 

negative effects of the crisis and having committed incredible policy mistakes since the 

beginning of the crisis. This crisis is more political than economic. 

Therefore, markets today have completely lost confidence in the euro area leaders, but not 

yet in the ECB, as they expect it to be the only euro area institution capable of saving the 

euro area and the euro. This, in turn, places a huge responsibility in its Governing Council 

and its President. 
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Abstract 
The ECB plays an important role in the financial assistance programmes. The ECB 
as well as the Commission are players in the EU policy system, whereas the IMF is 
external to the policy system of the countries it intervenes in. Anecdotal evidence 
suggests that the ECB has taken strong stances on the speed of fiscal 
consolidation and on banking policies while its role in structural policies and in the 
definition of the financing needs was more limited. A potential conflict between 
the mandate and its role as part of the Troika could arise in the area of monetary 
policy, liquidity policy and its status as creditor. In this paper, we look at a 
number of episodes in the Greek programme trying to understand to what extent 
these conflicts of interests have actually materialised and if they outweigh the 
benefits of the ECB's involvement in the Programme. 
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EXECUTIVE SUMMARY 
The European Central Bank (ECB) has played an important role in the granting of financial 
assistance to the so-called programme countries, both in the negotiation and in the review 
phase. The traditional framework within which the IMF provided conditional assistance to 
non-euro area countries saw the central bank as part of the negotiation, but on the 
receiving country’s side. In the euro area programme countries, the ECB had the opposite 
role due to its participation in the Troika. The reason for this participation is not clearly 
spelled out. The ECB indeed is neither a provider of financial assistance nor a potential 
provider (as the European Commission). 


The ECB participation in the design and negotiation of conditional assistance has 
advantages. Having an institution in charge of monetary stability and with a strong role in 
the preservation of financial stability participating in the country-specific programmes is a 
way to ensure that programmes will pay due attention to the preservation of these 
important euro area wide public goods. That being said, conflicts of interest may arise due 
to the role of the ECB in the Programmes in the areas of monetary policy, collateral and 
liquidity policy and the creditor status resulting from the ECB's non standard measures (the 
Securities Market Programme). In this paper, we look at a number of episodes in the Greek 
programme trying to understand to what extent these conflicts of interests have actually 
materialised and if they outweigh the benefits of the ECB's involvement in the Programme. 
We conclude that in several instances the ECB has found itself pursuing conflicting aims 
and facing difficult trade-offs in the area mentioned above. None of these conflicts of aims 
was related to the specific role of the ECB in the negotiating Troika, rather they had to do 
with the policy role of the ECB and the way it managed a particularly acute situation and its 
own exposure to it. Nevertheless they were sufficiently significant to suggest great caution 
and lead to set as a major objective to protect the ECB from additional risks of the same 
type.  
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1. INTRODUCTION 
The European Central Bank (ECB) has played an important role in the granting of financial 
assistance to the so-called programme countries. Together with the Commission and the 
IMF, the ECB is part of the Troika negotiating conditional assistance programmes and 
reviewing the progress made by the countries supported. 


The ECB has been an important player even before it was decided to give the first economic 
assistance programme to Greece. The European Council of 11 February 2010 called on the 
Commission to monitor implementation of reform measures in liaison with the ECB and 
drawing on the expertise of the IMF. A joint EC/IMF/ECB mission visited Athens from 
21 April to 3 May 2010 following a request for international financial assistance from 
Greece. On 2 May the mission concluded a staff level agreement for a joint euro area / IMF 
financing package of EUR 110 billion and supporting economic policies. On the same day 
the Eurogroup agreed to activate stability support to Greece via bilateral loans centrally 
pooled by the European Commission. On 9 May the IMF executive board approved a 
Stand-By Arrangement.1 After the first Greek programme, the ECB has participated in 
financial assistance programmes given to Portugal and Ireland and will also play an 
important role in the case of ESM support to Spanish bank resolution. 


The reason why the ECB was requested to participate in the Troika was never spelled out 
explicitly by European authorities. There is no straightforward rationale for this 
involvement. When the IMF provides conditional assistance to a country, including in non-
euro area countries such as in Central and Eastern Europe recently, the central bank is 
generally part in the negotiation, but on the receiving country’s side. The ECB is neither a 
provider of financial assistance nor a potential provider (as the European Commission). It 
also has a much more limited remit than the scope of the conditional assistance 
programme. 


We can see two potential reasons why the ECB was involved in the initial Greek 
negotiation. First, that the European Council had trust in the institution and wanted it to be 
part in the European negotiation team alongside the European Commission. Second that 
the European Council wanted to give the central bank the possibility to participate in the 
policy discussions because it was fearful of possible recommendations from the IMF that 
would have challenged ECB policies. 


Two important questions are what role the ECB played de facto in the design of the 
financial assistance programmes and what role did it play in the review missions. 
Answering these two questions in a comprehensive way would require access to privileged 
insider information. In fact, The ECB does not publish its own independent assessment of 
the economic and political situation in the programme countries, the progress with the 
implementation of the programme, nor its assessment of the programme itself. Answering 
these two questions therefore has to rely on anecdotal evidence. 


The Memorandum of Understanding (MoU) is drafted by the European Commission and 
given to the ECB for comments. The IMF, in turn, drafts the Memorandum of Economic and 
Financial Policy (MEFP). The MoU and the MEFP are made consistent in a number of 
meetings. By giving comments on the MoU and by sending a sizeable team of economists 
on the missions, the ECB plays a significant role in the actual shaping of the programmes 
and in the reviews of progress.  


                                                 
1  See European Commission (2010), The Economic Adjustment Programme for Greece, 26 May 2010, Occasional 


Paper. 
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Anecdotal evidence obtained by the authors of this study suggests that the ECBs role in the 
missions on Greece but also Ireland and Portugal was mostly focused on the 
financial/banking side as well as on the fiscal side. In the actual computation of the 
financing needs of a country, the ECB does not appear to play a significant role. This is 
mostly done by the European Commission and the IMF. On fiscal policy, the ECB usually 
adopted a rather strict line urging for more rapid consolidation than the IMF and the 
European Commission. For example in the case of Ireland, the ECB had insisted on the 
reaching of a 3% deficit already in 2013 while the other institutions leaned more towards 
achieving the goal in 2014. In the case of Greece, it also insisted strongly against debt 
restructuring and especially any form of involuntary restructuring of private claims on the 
Greek state. As regards the banking/financial component of the programmes, the ECB 
typically urged for larger financial packages for banks so as to strengthen the capital base 
of banks. Also the ECB urged for larger funds to protect depositors of banks. In the design 
of the precise structural reforms that are part of the programmes, the ECB played only a 
supporting role to the European Commission probably due to the fact that the Commission 
has greater and more detailed expertise in this area. 


This anecdotal evidence gives rise to a number of questions as regards the role of the ECB, 
the potential conflicts of interest with its mandate and its own interests. The next section 
discusses those on the basis of principle arguments. Section 3 then turns to a discussion of 
a number of key episodes in Greece. The final section provides some tentative 
policy conclusions. 
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2. POTENTIAL CONFLICTS OF INTEREST 
To assess the potential conflicts of interest that may arise from the ECB’s involvement in 
financial assistance programmes, we start by describing the model in a standard financial 
assistance programme given by the IMF. Conditional assistance by the IMF is based on 
simple principles. Lending is intended 


“…to give confidence to members by making the general resources of the Fund temporarily 
available to them under adequate safeguards, thus providing them with opportunity to 
correct maladjustments in their balance of payments without resorting to measures 
destructive of national or international prosperity." (Art. 1 of Articles of Agreement). 


“Conditionality helps countries solve balance of payments problems without resorting to 
[such] measures. At the same time, the measures are meant to safeguard IMF resources 
by ensuring that the country’s balance of payments will be strong enough to permit it to 
repay the loan” (IMF Factsheet). 


The IMF model is therefore rather straightforward: the IMF acts as an independent principal 
that requests a country to implement policies that are conducive to  


(a)  correcting the imbalances that led it to request assistance and 


(b) ensuring that the country will be able to repay the IMF, without resorting to 
measures that are harmful to itself or to its partners. 


This is a well-defined role that on the face of it is free of any conflict of interest. It is 
important to note that the IMF does not have other objectives than those stated above and 
that it is not part of the policy system of the countries it provides assistance to.  


In the EU the situation is different. To start with, the motivation for assistance is more 
specific. To quote from the ESM treaty, the purpose is 


“(…) to mobilise funding and provide stability support under strict conditionality, 
appropriate to the financial assistance instrument chosen, to the benefit of ESM Members 
which are experiencing, or are threatened by, severe financing problems, if indispensable 
to safeguard the financial stability of the euro area as a whole and of its Member States”. 


Whereas in practice assistance has been granted in parallel to IMF assistance, in principle it 
also serves the purpose of preserving euro area stability. 


Second, the EU is a policy system, which has set itself many goals and is equipped with 
rules and procedures. This necessarily concurs to shaping policy conditionality. The very 
fact that ESM assistance is reserved to countries that have ratified the Treaty on Stability, 
Coordination and Governance (TSCG) is telling in this respect. Policy conditionality is bound 
to reflect the explicit or implicit hierarchy of EU aims and rules.  


Third, the ECB as well as the Commission are players in the EU policy system, whereas the 
IMF is external to the policy system of the countries it intervenes in. Together with the 
existence of aims and procedures, this creates the potential for conflicts of interest between 
the policy initiatives a “trusted adviser” would recommend to a government and the policies 
that are either recommended by EU institutions on the basis of rules and procedures or 
carried out by EU policy institutions. The former applies to the Commission and both apply 
to the ECB.  


The question to be investigated is whether the twin role of the ECB – as an actor of the 
European policy system and as the joint provider of advice to a government within the 
framework of a conditional programme – is creating conflicts of interest that are meaningful 
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enough to outweigh the potential advantages of ECB participation in the design and the 
negotiation of conditional assistance.  


To start with, ECB participation in the design and negotiation of conditional assistance has 
major advantages. Having an institution in charge of monetary stability and with a strong 
role in the preservation of financial stability participating in the country-specific 
programmes is a way to ensure that programmes will pay due attention to the preservation 
of these important euro area-wide public goods. 


That being said, conflicts of interest may arise. A first potential one relates to the central 
banks’ prime mandate, monetary policy. The ECB’s mandate is to secure price stability in 
the euro area as a whole and it has been very careful not to suggest that individual country 
performances matter over and above their impact on the average. This means that the 
inflation performance of small countries like Greece, Portugal and Ireland is essentially 
immaterial with respect to the fulfilment of the ECB price stability mandate. Yet, by being 
closely involved in the missions and programme design for countries within the euro area, 
the ECB becomes a player in policies outside of monetary policy and starts to have different 
interests. The pursuit of such interests could lead to a conflict with its core mandate. For 
example, it may be conceivable that the ECB decided to deviate from the price stability 
objective in order to help improve budgetary sustainability in a given programme country 
or even to conceal mistakes made in the assessment of the fiscal sustainability of that 
country. In a way the ECB could conceivably be trapped in a fiscal dominance game 
because of its own involvement in the assessment of the fiscal situation in particular 
countries. Such arguments may become more relevant if financial assistance were to be 
given to a larger country that has sufficient economic weight to change aggregate euro 
area numbers meaningfully. 


In turn, the clear mandate of the ECB may also lead it to have an institutional bias to give 
recommendations that are sensible from the point of view of price stability but may be in 
conflict with a successful programme. For example, the price stability focus and the fear 
that fiscal unsustainability in a particular country may result in pressures on the central 
bank to soften its monetary stance may lead the ECB to overemphasise ex ante the need 
for fiscal consolidation and put less emphasis than appropriate on the need for 
structural reform.  


A second potentially important area of conflict of interest is in the ECB’s liquidity policy. The 
ECB as any other central bank is a provider of liquidity to banks. In crisis times, the ECB 
becomes the lender of last resort to banks under significant stress. Banks in programme 
countries are typically under heavy stress and need to rely on ECB liquidity for their 
operations and in some cases also for their survival. In a normal financial assistance 
programme with the IMF, the IMF would include the liquidity management of the central 
bank in its programme and advise the central bank to provide liquidity to solvent but illiquid 
banks and to assist in the restructuring process of insolvent banks. In the euro area case, 
the ECB is influencing the policies of the Commission and the IMF on the design 
of the programme. 


Ex ante, it is in the interest of the ECB to minimise liquidity operations that constitute a risk 
to its own balance sheet. The ECB may therefore have an institutional bias towards 
classifying banking problems as solvency problems that have to be addressed through 
budgetary support or the bailing-in of private shareholders and creditors. It may therefore 
advocate larger EFSF/IMF funding for banks than a neutral adviser would call for and it may 
be overly restrictive in its definition of acceptable collateral compared to a central bank that 
is itself subject to the conditionality of a programme.  
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Ex post however, the ECB may have a vested interest in the success of a programme it has 
been negotiating and it may therefore be providing liquidity on softer terms than normally. 


Third, by buying government bonds in the framework of the Securities Market Programme, 
the ECB has become a creditor of the countries receiving financial assistance. This may 
influence the position it takes in the negotiations on fiscal consolidation and “private sector 
involvement” in debt restructuring. Ex ante, fear of such outcome may lead the ECB to be 
tougher on fiscal consolidation than warranted on broader economic grounds. Again, this 
turns the ECB into an interested party in discussions on the treatment of excessive public 
debt cases.2 


Overall, we identify three areas where a potential conflict of interest could arise: 
i) monetary policy; ii) liquidity policy and iii) the creditor status of the ECB. In the first and 
the last case, we find that it may lead the central bank to be more hawkish than justified 
on fiscal matters. In the second we find that it may be more favourable than justified to 
providing multilateral funding for bank support, either in the form of loans to the 
government or through direct recapitalisation (Table 1). 


Table 1: Potential conflicts of interest for the ECB 


ECB role Ex ante (programme 
negotiation) 


Ex post (programme 
implementation) 


Monetary policy Too tough on fiscal 
consolidation Too soft on inflation  


Liquidity policy Too tough on bank solvency Too soft on liquidity 
provision 


Creditor (SMP) Too tough on fiscal 
consolidation 


Too soft on inflation, too 
timid on restructuring 


 


On the other hand, it is again clear that the participation of the ECB in the programmes and 
the missions itself may also bring significant advantages. In particular, the ECB is one of 
the most important policy institutions for the successful solving of problems. This is a 
justification for it being present. At the same time, it would be odd to consider that the ECB 
should sit “on the other side of the table” in discussions on a particular country. After all, it 
is not the euro area as a whole that is requesting financial assistance but rather individual 
Member States – although if financial assistance was to be given to Italy and Spain, this 
argument would be weakened. 


The existence of potential conflicts of interest does not imply that these conflicts have 
actually materialised. The next step in the analysis is to discuss a number of episodes in 
the Greek programme. 


                                                 
2  This conflict of interest was a major argument against turning the IMF into an international bankruptcy court 


for sovereign as proposed by the Fund in the early 2000s. See for example Gianvitti et al. (2010).  
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3. ASSESSMENT OF KEY EPISODES IN GREECE 


3.1. The ECB Collateral Policy 
One field in which the ECB was at risk of incurring conflict of interest is its collateral policy. 
Altering the eligibility requirements for the assets that banks can pledge determines on the 
one hand, banks’ access to liquidity and on the other hand, the risk accumulated on the 
Banks’ balance sheet. The developments of the Greek crisis pushed the ECB to deviate from 
its course on collateral policy quite significantly. 


On the 15 of October 2008, in the context of a number of extraordinary measures taken to 
address the most acute phase of the global financial crisis and enhance the provision of 
liquidity in the Eurosystem, the ECB relaxed its collateral framework. The list of assets was 
expanded and the credit rating of accepted assets was lowered from A- to BBB- with a 
haircut of 5% introduced on assets rated BBB-. This measure was temporary and supposed 
to be reverted in 2010. The scope of the move was to give some respite to the stressed 
financial system, allowing financial institutions to pledge at the ECB those assets for which 
there was not a market anymore. At that time, troubled assets did not include bonds and 
most importantly, government bonds of euro area countries.  


Regardless from the fact that Greece had already been downgraded to BBB+ (below the 
pre-crisis lowest grade for eligibility), the ECB in early 2010 was still excluding to delay the 
return to the normal collateral policy. 


In the following months, however, pressured by the developments of the Greek crisis, the 
ECB apparently changed policy course. During a hearing before the European Parliament on 
the 25 March 2010, Jean-Claude Trichet pre-announced that the ECB would not revert to 
the normal collateral rules as expected. Details followed suit in the monthly press 
conference on the 8 April 2010: the Governing Council had decided to keep the minimum 
credit threshold for marketable and non-marketable assets at investment-grade level 
(i.e. BBB-/Baa3) beyond the end of 2010. In addition, the Governing Council had also 
decided to apply, starting in January 2011, a schedule of graduated valuation haircuts to 
the assets rated in the BBB+ to BBB- range (or equivalent), which until that moment were 
applied a uniform haircut of 5%. 


The decision was welcomed with mixed reactions by commentators. Some claimed that it 
showed the ECB’s contribution to the solution of the crisis and that it could be regarded as 
a message to the EU that Greece deserved support;3 others claimed it amounted to a 
reputation loss for Trichet and the Bank4 and that it was inconsistent with the stance firmly 
defended by the ECB only a few months earlier. 


The ECB made clear at several occasions that the decision was not formally addressed to a 
single country. However, it did not take long for this to change. On the 27 of April, 
Standard & Poor’s downgraded Greece to junk status, pushing the countries out of even the 
relaxed collateral framework. As a consequence, the ECB decided to suspend completely 
the application of the minimum credit rating threshold in the collateral eligibility 
requirements for debt instruments issued or guaranteed by the Greek government.5 


Behind this change of course there is a question of consistency. The ECB had itself been a 
strong advocate of the Greek adjustment programme, it had been part of the negotiations 
and it had been requested to make a judgement as a fully independent institution on the 
                                                 
3  http://www.reuters.com/article/2010/03/25/ecb-collateral-idUSLDE62O0P120100325. 
4  http://online.wsj.com/article/SB10001424052748703409804575143852594019696.html. 
5  http://www.ecb.int/press/pr/date/2010/html/pr100503.en.html. 



http://www.reuters.com/article/2010/03/25/ecb-collateral-idUSLDE62O0P120100325

http://online.wsj.com/article/SB10001424052748703409804575143852594019696.html

http://www.ecb.int/press/pr/date/2010/html/pr100503.en.html
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quality of the programme, to which it had given its endorsement. Moreover, the ECB had 
been asked by the Heads of State and Government to make an independent judgement on 
whether or not it was appropriate to activate the bilateral loans for Greece. And, based on 
its information about the state of the recovery programme of Greece, the Governing 
Council concluded that there was a case for activating the bilateral loans. Based on these 
elements, the ECB considered itself to be “sufficiently aware of the recovery programme of 
Greece and determined to approve this recovery programme” and that it “had to be 
consistent with this judgement as regards the eligibility of the Greek government bonds”.6 


Overall, the ECB certainly adapted its liquidity management significantly during the course 
of the crisis and potentially also in relation to events in Greece. However, we do not have 
clear evidence that this has been done as a result of the ECB having been a partner in the 
Troika. 


3.2. The Securities Markets Programme and the Private Sector 
Involvement 


On the 10 May 2010,7 following an escalation in market tension, the Governing Council 
decided to activate what commentators called the “nuclear option”: an extraordinary 
programme to conduct interventions in the public and private securities markets 
(the Securities Markets Programme – SMP). 


The possibility for the ECB to buy government bonds had been an issue of contentious 
discussions in the previous months, but the ECB had never given any signal that it could go 
in this direction. In a later hearing before the European Parliament a few days after the 
decision to start the SMP, the ECB President explained that the decision had been taken 
because of the “risk that the normal functioning of markets and the first link in the 
transmission mechanism of monetary policy between the central bank and credit 
institutions could become impaired. This would have meant that the ability of banks, which 
are the primary source of financing in the euro area, to provide credit to the real economy 
could have been seriously harmed.” 


The purchases of government bonds were sterilised in order to comply with the ECB 
mandate of price stability. The Bank repeatedly stressed that the intervention had been 
decided taking into account the commitments made by euro area governments on 
Friday 7 May 2010, to “take all measures needed to meet [their] fiscal targets this year and 
the years ahead in line with excessive deficit procedures” and of the “precise additional 
commitments taken by some euro area governments to accelerate fiscal consolidation and 
ensure the sustainability of their public finances”. 


Regardless of efforts to stress that the SMP was in line with the provisions of the Treaty, 
and that the decision had been taken in complete independence, some commentators 
argued that the measure was “borderline” with monetisation, posing threats to the ECB’s 
independence and credibility.8 An indeed, there is a question whether the SMP programme 
raises a conflict of interest with monetary policy. However, as the SMP purchases are fully 
sterilised, there is limited reason to believe that there is a conflict of interest with 
monetary policy.  


                                                 
6  http://www.ecb.int/press/pressconf/2010/html/is100506.en.html. 
7  http://www.ecb.int/press/pr/date/2010/html/pr100510.en.html. 
8  Der Spiegel reported in particular that German bankers feared a “French intrigue” behind the move of Trichet, 


which would have allowed French banks to off-load their significant holdings of Greek bonds while German 
bank were under pressure not to do that until 2013. More authoritatively, Axel Weber criticised this move 
publicly on several occasion http://www.spiegel.de/international/germany/row-over-ecb-handling-of-euro-
crisis-the-lonely-fight-of-monetary-dogmatist-axel-weber-a-733052.html. 



http://www.ecb.int/press/pressconf/2010/html/is100506.en.html

http://www.ecb.int/press/pr/date/2010/html/pr100510.en.html

http://www.spiegel.de/international/germany/row-over-ecb-handling-of-euro-crisis-the-lonely-fight-of-monetary-dogmatist-axel-weber-a-733052.html

http://www.spiegel.de/international/germany/row-over-ecb-handling-of-euro-crisis-the-lonely-fight-of-monetary-dogmatist-axel-weber-a-733052.html
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In addition, the SMP holdings became a matter of concern when European Heads of State 
and Government started to consider seriously the restructuring of Greek debt 
(Private Sector Involvement). The position of the ECB on the issue of restructuring was 
clearly negative since the very beginning of the crisis. Back in 2010, when the Van Rompuy 
task force was discussing reforms of the EMU economic governance, the ECB was explicitly 
against the German idea of introducing a mechanism for restructuring. Lorenzo Bini-Smaghi 
was the most outspoken about the inopportunity of Private Sector Involvement (PSI), 
which he opposed fiercely in many occasions. There rationale for this opposition seems to 
be more a concern about the effect that PSI would have had on financial stability in the 
euro area rather than on the ECB’s own balance sheet. 


“If debt restructuring is made too easy, or too orderly” – Bini-Smaghi said – “market 
participants may consider it the easy way out for countries and might be tempted to take 
speculative positions from which they would profit in case of default. In other words, a 
restructuring mechanism, if too simple, could lead to moral hazard. Furthermore, the very 
nature of the markets would mean contagion spreading immediately to the other countries, 
as participants would start guessing which other country might need to undergo 
restructuring”.9 


Overall, the ECB has very clearly argued that the position on the restructuring is not related 
to its own balance sheet but was determined by concerns about financial stability. 
Nevertheless, it is difficult based on available evidence to refute claims by commentators 
that balance sheet arguments may also have played a role. 


3.3. The renegotiation of Greek debt and the Private Sector 
Involvement 


At the occasion of the Eurogroup meeting of 21 February 2012, an agreement was reached 
about the Private Sector Involvement (PSI). In the run up to this decision, the issue of how 
to deal with the Greek government bonds that the ECB had bought under the SMP became 
a focus of attention. 


Commentators tended to present the situation as one in which the Central Bank was 
increasingly pressured to participate, both from official partners (IMF) and by private 
creditors, represented by the Institute of International Finance (IIF). In reality, neither the 
IMF nor the IIF called explicitly for the involvement of the ECB in restructuring.  


The official position of the Fund, in particular, has been very cautious.10 The IMF 
acknowledged that a reduction in Greek debt was needed to ensure sustainability and 
stated clearly that official sector support might have been needed to reach the target, had 
the renegotiation on debt held by private sector been insufficient. However, the Fund did 
not express a view on the relative contribution of private and official sector support nor on 
the form of the official sector involvement. In line with this, the IMF never asked the ECB to 
play specifically a role.11 


                                                 
9  Bini Smaghi restated his position a few months later in an even more forceful way stressing also that “at times 


markets have perverse incentives. In particular, large investors who have bought insurance against sovereign 
default, often without holding the underlying asset, stand to benefit greatly from the default and lobby in 
favour of it. They tend to encourage naïve governments to believe that debt restructuring can be done in an 
“orderly way”, distracting them from implementing the appropriate policy adjustment”. 


10  http://www.imf.org/external/np/tr/2012/tr012612.htm. 
11  The Eurogroup chairman Juncker was instead reported to consider openly with journalist the involvement of 


the ECB “The ECB must look, within the framework of its independence, what sort of contribution it can make 
to the debt reduction of Greece”. “I hope it will find something http://www.bloomberg.com/news/2012-02-
09/ecb-should-contribute-to-greek-debt-reduction-luxembourg-s-juncker-says.html. 



http://www.imf.org/external/np/tr/2012/tr012612.htm

http://www.bloomberg.com/news/2012-02-09/ecb-should-contribute-to-greek-debt-reduction-luxembourg-s-juncker-says.html

http://www.bloomberg.com/news/2012-02-09/ecb-should-contribute-to-greek-debt-reduction-luxembourg-s-juncker-says.html
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The ECB contribution to the renegotiation of Greek debt was also constrained strictly by the 
prohibition of monetary financing, which ruled out ex ante a number of options. The ECB 
was therefore clear on the fact that the negotiations on debt exchange were taking place 
between the Greek government and its private creditors, and that the ECB was not 
part of it. 


Eventually, on the 17 February 2012, the ECB exchanged its holding of Greek bonds bought 
under the SMP for new Greek bonds identical to those held but with new serial number, so 
that the Greek government could exclude them from the restructuring. The ECB therefore 
realised a profit on the bonds it had bought at lower value. These profits were disbursed to 
national central banks (NCBs) and NCBs in turn disbursed them to euro area Member 
States in line with the NCBs’ statutory profit distribution rules. The Eurogroup agreed that: 
“certain government revenues that emanate from the SMP profits disbursed by NCBs may 
be allocated by Member States to further improving the sustainability of Greece's public 
debt”. The decision of whether to give the money back to Greece or not was therefore left 
formally to the Member States concerned, with no automaticity, thus respecting the 
prohibition of monetary financing. 


Nevertheless, during the PSI debate the ECB found itself in an uncomfortable position. 
Holding about EUR 50/55 billion of Greek government bonds, the Bank was de facto an 
official creditor of Greece but its creditor status was of a completely different nature 
compared to that of the other official lenders. The purchases of Greek government bonds 
were justified as a way to restore monetary policy transmission in the euro area, so the 
credit was an indirect effect of the conduct of the ECB’s monetary policy, and not of its 
involvement in the Greek programme. In contrast, credits given by the EU and the IMF 
were given in a framework of formal conditionality and assistance. The ECB also argued 
that it could not participate in the deal as preserving the integrity of its balance sheet was 
crucial to ensure that price stability for the whole euro area could be conducted in complete 
independence. 


Overall, it is again difficult to refute claims that being a creditor to Greece may have 
shaped the ECB policy relative to the PSI. 
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4. CONCLUSIONS 
We started our analysis with the observation that ECB participation in the Troika 
negotiating and implementing conditional assistance to euro area countries in trouble 
created potential conflicts of interest for the central bank. Specifically we observed that 
ECB involvement in assistance to specific countries could lead it to err ex post on the soft 
side, in order to increase the chances of successful programme implementation. 
Conversely, it could lead it to err ex ante on the hard side on some aspects of programme 
design in order to minimise the risk of being inclined to be soft ex post. 


Largely because of the lack of available written material, we have not been able to 
investigate comprehensively whether or not these conflicts have materialised. We have 
limited ourselves to investigating some aspects of the Greek programme and even in this 
case, we have not been able to conduct systematic interviews within the time frame 
available for this note. What follows should therefore be interpreted as preliminary findings. 


At the stage of our research, we have not found compelling evidence of conflicts of interest 
between the policy role of the ECB and its participation in the Greek programme. We have 
found however that in several instances the ECB has found itself pursuing conflicting aims 
and facing difficult trade-offs. This was the case when it redefined its collateral policy in 
2010; in early discussions on debt restructuring in 2010-2011; and in 2011-2012 
negotiations on the contours of the restructuring. 


None of these conflicts of aims was related to the specific role of the ECB in the negotiating 
Troika, rather they had to do with the policy role of the ECB and the way it managed a 
particularly acute situation and its own exposure to it. Nevertheless they were sufficiently 
significant to suggest great caution and lead to set as a major objective to protect the ECB 
from additional risks of the same type. 


In this context the pros and cons of direct ECB participation in the negotiation and the 
implementation of conditional financial assistance are worth a critical re-examination.  


Looking forward, two important debates are likely to further shape the role of the ECB in 
financial assistance. 


• First, with the creation of a new financial assistance institution, the ESM, the 
composition of the mission teams may change. In fact, the ESM respectively its 
precursor the EFSF, are already in a process of building up staff that could – if 
desired – participate in the formulation of programmes and in the missions. This will 
raise the question of whether the ECB should continue fulfilling the same role in 
programme design and implementation. 


• Second, the discussion on the creation of a banking union is advancing.12 A banking 
union consists of regulation, supervision, deposit insurance and resolution authority. 
Some of these functions may first be deployed in programme countries and may 
involve the creation of new European authorities. These new authorities, some of 
which may emanate from the ECB, will likely be involved in the debate and the 
shaping of financial assistance programmes. This would suggest that the ECB’s role 
should be also examined in the light of its likely future responsibilities. 


                                                 
12  Pisani-Ferry et al (2012) discuss central elements of a banking union and the transition towards such a 


banking union in detail. 
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