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Abstract: The experience of Japan from the 90s of the twentieth century and the 
recent global financial crisis has shown that the zero lower bound problem has 
ceased to be a theoretical curiosity and became the subject of intense scientific 
discussion. This issue is closely linked with John Maynard Keynes’s liquidity trap. 
The phenomenon of the zero lower bound is very controversial. Not all economists 
agree that it may restrict the effectiveness of the central bank’s actions. The aim of 
the article is to present the views of economists on this transmission mechanism of 
monetary policy under the zero lower bound. The paper also attempts to evaluate 
the effectiveness of the Federal Reserve System’s monetary policy at zero nominal 
interest rates. 
 
 
 
 

 

                                                 
© Copyright Institute of Economic Research  
Date of submission: April 2, 2015; date of acceptance: May 14, 2016 
∗ Contact: dominika.brozda@gmail.com, University of Lodz, Faculty of Economics and 

Sociology, ul. Rewolucji 1905 r 37/39, 91-214 Łódź, Poland 



752     Dominika Brózda 
 
Introduction 
 
In the stable macroeconomic conditions monetary policy of the Federal 
Reserve System (Fed), like monetary policy of any other central banks, 
affects the term structure of nominal interest rates as well as other asset 
prices, and thus influences aggregate demand through these effects. Gener-
ally, we may conclude that by causing changes in the market interest rates, 
financial market conditions and the dollar exchange rate, monetary policy 
actions have significant effects on output, employment and prices (Akhtar, 
1997, p. 10). This complex process is known as the monetary transmission 
mechanism. 

The global financial crisis, which began in the U.S. subprime mortgage 
market in 2007, has changed the monetary transmission mechanism of the 
Federal Reserve System. The emergence of the close to zero nominal inter-
est rates problem has caused the U.S. central bank to be incapable to effec-
tively influence the economy through standard monetary policy instruments 
(i.e. interest rate policy). It is worth stressing the fact that the zero lower 
bound phenomenon is very controversial. Not all economists agree that it 
may restrict the effectiveness of the central bank’s actions (Błaszczyk, 
2010, p. 26).  

The aim of the article is to present the views of economists on transmis-
sion mechanism of monetary policy under the zero lower bound. The paper 
also attempts to evaluate the effectiveness of the Federal Reserve System’s 
monetary policy in the years 2009–2014. The empirical analysis covers the 
period of historically extremely low level of the target federal funds rate.  

 
 

Research Methodology 
 

The paper reviews the literature of the subject on the monetary transmission 
mechanism in the conditions of zero lower bound on nominal interest rates 
(ZLB). Within this study, statistical analysis and methods of deduction 
were used. The empirical analysis was carried out on the basis of U.S. eco-
nomic statistics for the years 2008–2014 which were taken from the FRED 
Database.  
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The Zero Lower Bound Problem  

on Nominal Interest Rates 
 

The zero lower bound on nominal interest rates implies that they could not 
be reduced below a certain level. Nominal interest rates should not be ex-
pected to fall below zero, since securities would then be characterized by 
a negative rate of return and therefore possession of such assets would not 
bring any benefits (Jurek, 2004, pp. 25-26). 

Within the literature, it is emphasized that the lower bound on nominal 
interest rate could be only theoretically different from zero. According to 
Goodfriend (2000, p. 41), the interest rate could be negative if the storing 
of money led to some extraordinary costs or mental discomfort. Yates 
(2002, pp. 12-13) argues that this bound could be greater than zero to the 
extent that there would be some significant benefits from holding cash that 
would not diminish as real balances rise. 

The experience of Japan from the 90s of the twentieth century, and the 
recent global financial crisis, have shown that the problem of zero bound 
has ceased to be a theoretical curiosity and became the subject of intense 
scientific discussion. This issue is closely linked with John Maynard 
Keynes’s liquidity trap (Żywiecka, 2013, p. 71).  

When the nominal interest rate is close to zero, the real short-term inter-
est rate (reflecting the prevailing deflationary expectations) may be higher 
than the interest rate required to ensure stable prices and make full use of 
production factors. Excessively high real interest rates put pressure on re-
ducing costs and falling prices. Thereby a further increase in real interest 
rates leads to the so-called ‘effect of vicious circle’ (Bernanke et al., 2004, 
p. 1). 

Studying Japan’s financial crisis of the 1990s, economists have identi-
fied several solutions that may facilitate recovery from a recession during 
the liquidity trap. According to Wojtyna (2001, pp. 15-16), the most im-
portant of these concepts are the following:  
− the depreciation of the exchange rate which might be carried out on the 

portfolio balance channel1, 
− the implementation a set of non-standard monetary policy transmission 

channels, among others, through direct central bank purchase of securi-
ties, 

                                                 
1 Under the portfolio balance channel, the depreciation of the exchange rate might be 

caused by permanent changes in expectations on the structure of domestic and foreign mon-
ey supply. 
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− the setting higher inflation target for several years in order to cause i.e. 

the Summers’s effect, 
− the introduction of the tax on cash and bank reserves (the so-called ‘car-

ry tax on money’), 
− the implementation of the eclectic method of expansionary monetary 

policy, the so-called ‘a foolproof way’ – which involves the announce-
ment of the price-level target path (corresponding to small positive long-
run inflation target), the devaluation of the national exchange rate and 
introduction of a temporary exchange-rate peg. 
Within this context, the aforementioned Summers’s effect is worth not-

ing. This phenomenon shows that inflation target may be a ‘security buffer’ 
in the case of reducing nominal interest rates to zero. This buffer facilitates 
the use of negative real interest rates to stimulate economic growth 
(Błaszczyk, 2010, pp. 26). This approach is based on the assumption that 
‘inflation greases the wheels of monetary policy’ (Fischer, 1996, p. 19). 

It should be also emphasized that under the ZLB on nominal interest rates 
monetary authorities seek alternative ways in relation to the interest rate 
channel, which would be effective in promoting long run economy growth. 
Bernanke et al. (2004) consider that the positive impact of monetary impuls-
es on economic activity at zero interest rates might be achieved in three com-
plementary ways, i.e. by (Bernanke et al., 2004, pp. 3): 
− using communications policies i.e. forward guidance on policy rates, 
− increasing the size of the central bank’s balance sheet, 
− changing the composition of the central bank’s balance sheet. 

The specificity of forward guidance policy is based on publication fu-
ture path of the official interest rate. Central bank promises to keep the 
nominal interest rate low for an extended period, and thereby shapes public 
expectations about the future course of interest rates in order to provide 
anchoring medium- and long-term interest rates expectations at the low 
level. The effectiveness of this monetary transmission channel depends to 
a large extent on (Walsh, 2014, pp. 2-3): 
− the central bank’s credibility, 
− the proper understanding of the Fed’s monetary policy intentions by 

market participants. 
It should be stressed, however, that making an unambiguous assessment 

of the forward guidance effectiveness is impossible due to a few empirical 
studies regarding this instrument. On the one hand, the results of analyses 
indicate its positive effect of forward guidance on anchoring interest rates 
expectations, on the other hand, the estimated scale of its impact varies 
widely (Filardo & Hofmann, 2014, p. 49). Moreover, those bodies of re-
search imply that the credibility of forward guidance policy decreases with 
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the lengthening time horizon. It is probably related to the growing uncer-
tainty about the future economic outlook that reduces the accuracy of fore-
casts underlying the formation of forward guidance on policy rates (NBP, 
2013, p. 43). 

In the absence of the ability to further reduce short-term interest rates, 
another method of impact on financial system liquidity might be quantita-
tive easing policy (QE). Under this policy, the monetary authorities acquire 
financial assets both the public sector and private sector. These activities 
are designed to stimulate economy by reducing the long-term interest rates 
(Żywiecka, 2013, p. 76). 

Purchasing securities with newly issued funds contributes to rise supply 
of liquid reserves in the banking system and expansion of the money sup-
ply. On top of that, purchase of assets should result in increased their prices 
and decreased yields. Consequently, the lower interest rates securities, 
which reducing the cost of credit for businesses and households, may lead 
to an increase in aggregate demand. Cheaper and wider access to invest-
ment loans might help businesses to keep output at current levels by im-
proving employment perspectives. The higher asset prices may also en-
hance profits of assets owners. The above described dependencies are illus-
trated in Figure 1. 

 
 

Figure 1.  Monetary policy transmission mechanism through the QE policy 
 
 

 
Source: Bank of England (2009, pp. 17). 
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It is worth noting that the effectiveness of the QE policy depends on fi-
nancial institutions’ decisions concerning the destination of acquired re-
serves. This policy will be effective if obtained liquidity (from asset sales to 
the central bank) is intended for the purchase of other securities. On the 
other hand, this kind of policy will be ineffective if additional funds are 
retained in the form of liquidity buffer (Bank of England, 2009, p. 16). 
 Figure 1 shows one of the possible ways on how unconventional mone-
tary policy might affect the real economy in the conditions of the ZLB. It 
should be emphasized that quantitative easing policy can influence the 
economic processes via multiple channels, which are differently classified 
in the literature. For instance Joyce et al. (2010, pp. 7-8) identify the fol-
lowing possible ways of transmission quantitative easing policy impulses: 
− Macro-policy news channel – that is associated with the above presented 

instruments such as forward guidance policy. Within this channel, cen-
tral bank’s announcements of assets purchase provide economic agents 
with additional information about the underlying state of the economy. 

− Portfolio rebalancing channel – under that form of transmission, it 
should be emphasized that demand increase for bonds should lead to 
raising their prices and decreasing yields. In particular, central bank’s 
assets purchase reduces the amount of asset held by the private sector, 
and replaces it with risk-free reserves. Furthermore, investors who have 
sold their assets will bid up the price of other assets (provided that assets 
are imperfect substitutes). 

− Market functioning effect – based on the expectation that the presence of 
the central bank in the market as a significant buyer of assets may reduce 
liquidity premium. Assets purchases by monetary authorities may make it 
easier for market participations to sell assets when required. 
Against Joyce et al. (2010), Bernanke et al. (2004, pp. 16-18) distin-

guish three other possible transmission mechanism channels of quantitative 
easing to the real economy: 
− Portfolio balance channel2 – the functioning of this channel is based on 

the assumption that money and other financial assets are imperfect sub-
stitutes. According to this view, the increase in the money supply may 
induce the private sector to rebalance portfolios through the exchange 
of money for less liquid assets. It may contribute to increase the prices 
of non-money asset, decreased the yields of these assets and in turn, 
stimulate the economy. 

                                                 
2 Bernanke et al. (2004) did not specify the name of this transmission channel. However, 

according to the author of this article, this channel can be identified with portfolio balance 
channel. 
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− Fiscal channel – Bernanke et al. (2004, pp. 17) emphasize that suffi-

ciently large monetary injections may materially relieve the govern-
ment’s budget constraint. It may permit to reduce taxes or increase gov-
ernment spending. 

− Signaling channel – a mechanism under which QE may complement the 
expectations management approach. It provides a visible signal to the 
public about the central bank’s intended future policies. 
This notwithstanding, it is worth highlighting that the question about the 

medium and long term implications of unconventional monetary policy 
remains open. Rzońca (2014, pp. 178-179) draws attention to some possi-
ble, negative consequences of the monetary policy conducted in the condi-
tions of ZLB. According to him, it may cause among others: 
− delays in economic restructuring, 
− increased uncertainty in the economy, 
− enhancement of the economy sensitivity to negative shocks. 

What is more, the QE policy and very low interest rates might also fa-
cilitate the rapid increase in budgets deficits and public debts. Low gov-
ernment borrowing costs reduce tendency to structural reforms and the 
economic growth. Therefore, Rzońca (2014, pp. 383-384) shows that un-
conventional monetary policy leads to chronic deficits and high chronic 
deficit forces to extend the period of non-standard measures. 
 
 
Non-standard Federal Reserve System’s  
Monetary Transmission Mechanism  
 
Fed has engaged in an accommodative monetary policy in response to in-
creasing turbulence in the U.S. financial system, low economic growth and 
deflationary tendencies. On December 16th, 2008, Federal Open Market 
Committee (FOMC) decided to reduce target federal funds rate by 75 basis 
points to 0.25% – the lowest level in Fed’s history. Since then, FOMC has 
kept the target range for the federal funds rate at 0 to 25 basis points. Thus 
it may be concluded that Fed employed the low interest rates policy at the 
end of 2008 (NBP, 2014, p. 92). 

Disturbances in monetary transmission mechanism in United States dur-
ing the financial crisis, mainly the interest rate transmission, resulted in the 
necessity of the introduction of other methods of monetary policy imple-
mentation. In conjunction with the impossibility to pursue a more expan-
sionary interest rate policy, Fed attempted to mitigate the situation on the 
financial market and to stimulate economic growth, among others, by in-
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creasing the amount of liquid reserves in the financial system (Tymoczko, 
2011, p. 219).  

Since the beginning of 2009, the U.S. central bank has initiated a series 
of asset purchases (among others, mortgage-backed securities and Treasury 
bonds) under QE of monetary policy comprising four programmes. They 
adopted the single name as Large-Scale Asset Purchase (LSAP) mainly on 
account of the applied procedures. The mechanism of all those programmes 
consisted in the exchange of longer-maturity assets for debt securities with 
shorter-term or zero maturity (i.e. central bank reserves). By changing the 
relative supply of assets in the respective market segments and decreasing 
the risk of balance sheet loss, the purchase of Treasury securities was 
aimed at reducing the interest rate risk in the U.S. financial market (NBP, 
2013, p. 16).  

Figure 2 shows that the impact on financial markets by using unconven-
tional monetary policy with bypassing the traditional interest rate channel, 
i.e. ‘decoupling principle’ is a characteristic feature of the Fed’s monetary 
transmission mechanism since December 2008 (Żywiecka, 2013, p. 74). 
Both the communication policy and the balance sheet policy play a special 
role in this process. Via these tools, the Fed has attempted to improve fi-
nancial market conditions and revive the economic situation in the United 
States. 

An extremely expansionary monetary policy, which is implemented un-
der ZLB, influences the real economy via several channels (Figure 2). In 
literature these channels are listed as (McCarthy, 2013, p. 20): 
− non-traditional interest rate channel, 
− bank lending channel, 
− private nonfinancial balance sheets channel, 
− wealth channel,  
− exchange rate channel, 
− portfolio balance channel. 

It is worth stressing that the smooth operation of mentioned above trans-
mission channels is conditioned on shaping expectations of the QE policy ac-
tions among market participants and anchoring expectations both of low nomi-
nal interest rates and low real long-term interest rates (Figure 2). 
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Figure 2. Federal Reserve System’s monetary policy transmission mechanism 
from December 2008 
  

 
 
Source: McCarthy (2013, s. 20). 
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2009–2014, attention must be drawn to modification of the U.S. central 
bank’s mandate which was implemented in January 2012. The dual man-
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annual change in the price index for personal consumption expenditures 

Interest rate 
channel 

Bank  
lending channel 

Balance sheets 
channel 

Wealth 
channel 

Exchange rate 
channel 

 

Portfolio balance 
channel 

asset price 
levels 

collateral 

relative asset 
prices 

Aggregate demand 

loan supply exchange 
rate 

Open Market Operation 

Reserves 

expected path of FFR 

expected path of short-term nominal 
interest rates 

expected path of Fed asset 
holdings 

long-term real interest rates 



760     Dominika Brózda 
 
(PCE), is consistent over the longer run with the Federal Reserve’s statuto-
ry mandate, which commits the Fed to promote effectively the goals of:  
− maximum employment, 
− stable prices, 
− moderate long-term interest rates. 

In addition, the Committee emphasized that communicating this longer-
run goal for inflation to the public might help to keep inflation expectations 
firmly anchored, thereby fostering price stability and moderate long-term 
interest rates. It could also enhance the FOMC’s ability to promote maxi-
mum employment in the face of significant economic disturbances (Board 
of Governors, 2012). 

The provisions, contained in the above mentioned press release, were 
repeated in the official statement on longer-run goals and monetary policy 
strategy within ‘the Monetary Policy Report to the Congress’ dated on July 
17, 2013. In this statement, the FOMC members stressed that stable prices 
and maximum employment are still generally complementary monetary 
policy objectives. Moreover, as of 2013 in setting monetary policy, the 
FOMC would seek to mitigate deviations of inflation from its longer-run 
goal and deviations of employment from the Committee’s assessments of 
its maximum level (Board of Governors, 2013).  

Data in Figure 3 shows that the adoption of a numerical target for infla-
tion contributed to anchor long-run inflation expectations close to the quan-
titative definition of price stability both in the medium- and long-term. 
Between 2012 and 2014 inflation expectations in the next 5 and 10 years 
(measured by breakeven inflation rates3) stabilized at the average level 
annualized 2%. However, during that period, the average annual rate of 
inflation as measured by PCE index was about annualized 1.5%, which was 
below the adopted target amount. 

Anchoring of stable prices expectations in the U.S. economy is also con-
firmed by another measure of long-term inflation expectations – the five-
year, five-year forward inflation expectation rate4. The value of this indica-
tor shows that market participants expected inflation rate in excess of 2% in 
the second half of the nearest decade.  
 

                                                 
3 The breakeven inflation rate – represents the spread between nominal constant maturi-

ty Treasury securities and inflation-indexed Treasury securities. 
4 The five-year, five-year forward inflation expectation rate – represents a measure of 

expected inflation over the five-year period that begins five years from today.  
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Figure 3. Inflation rates and inflation expectations in United States in the period 
2008-2014 (in %) 
 

 
 
Source: own calculations based on the Federal Reserve Bank of St. Louis, Federal Reserve 
Economic Data (FRED). Retrieved form http://research.stlouisfed.org/fred2/ (27.02.2015). 
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U.S. central bank’s monetary policy.  
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ernment bonds decreased on average, about 1.13 percentage points (pp). 
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Figure 4. Ten-year yields on U.S. government bonds and key macroeconomic 
variables in United States in the period 2008-2014  
 

 
 
Source: own calculations based on the Federal Reserve Bank of St. Louis, Federal Reserve 
Economic Data (FRED). Retrieved form http://research.stlouisfed.org/fred2/ (27.02.2015). 
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Figure 5. The level of term, risk and liquidity  premium in United States in the 
period 2008-2014 (in percentage points)   
 

 
 
Source: own calculations based on the Federal Reserve Bank of St. Louis, Federal Reserve 
Economic Data (FRED). Retrieved form http://research.stlouisfed.org/fred2/ (27.02.2015). 
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3) interbank market liquidity premium – which is measured by the TED-

spread indicator5.  
 
 
Table 1. The synthesis of research results concerning Fed’s monetary policy at the 
zero lower bound on nominal interest rates 
 

Authors of 
research 

Method of 
research Main conclusions 

Wright (2012) 
structural VAR 
model 

In the period 2008-2011 Fed’s unconventional monetary 
policy at the ZLB had a slight, but a stimulating impact on the 
economy. The effects of monetary impulses were unstable. 
Monetary policy affected to a greater extent on government 
bond yields than corporate bond yields.  

Chung et al. 
(2011) 

the Federal 
Reserves’s 
FRB/US model 

The significant support for the real economic activity and the 
labor market was provided by the Fed’s LSAP programmes. 
The undesirable deflationary pressure was compensated and 
the negative consequences of the zero lower bound were 
significantly reduced. 

Gagnon et al. 
(2011) 

event study 
analysis 

LSAP led to long-lasting reductions in long-term interest 
rates on a range of securities, including securities that 
were not included in the purchase programmes. QE policy 
contributed to the lower risk premiums and term premi-
ums. However, it was not reflected in lower expectations 
of future short-term interest rates. 

Christiano, 
Eichenbaum, 
Trabandt (2014) 

DSGE model Forward guidance policy had large effects on output.  

Krishnamurthy, 
Vissing-
Jorgensen (2013) 

 
event study 
analysis  

In the period 2009-2013, the QE policy was characterized 
by limited effectiveness, primarily because it had an effect 
only on the prices of purchased securities. Not all term 
premium of long-term assets were affected, as assumed by 
the Fed. On the one hand purchase of long-term Treasury 
securities significantly raised the prices of government 
bonds, but on the other hand, it had a limited indirect 
impact on the profitability of private sector bonds, and 
thus it contributed to the small economic benefits. 

 
Source: own study. 

 

Average between 2009–2014 the risk premium and the liquidity premi-
um were reduced to the greatest extent. In turn, term premium, which 
compensates investors for bearing risk of interest rate contained in securi-
ties with longer maturities, was decreased to a relatively small extent.  

During that period, a decline in the value of the TED-spread indicator 
by about 63% might reflect the positive impact of Fed’s monetary policy on 
alleviation of financial market tensions. What is more, the reduction of risk 

                                                 
5 TED-spread indicator – is calculated as the spread between 3-Month LIBOR based on 

US dollars and 3-Month Treasury Bill. 
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premium might confirm the effectiveness of QE policy transmission 
through the portfolio balance channel, which was described in the first part 
of the article. Narrowing of the spread between the rates of return on corpo-
rate bonds of about 2 pp indicates that the information about the LSAP 
programmes might have also affected the profitability of assets which were 
not the direct object of  the Fed’s purchase. The obtained result is in line 
with the ones to be obtained by Gagnon et al. (2011) (Table 1). 

Table 1 presents a survey of the research on Fed’s monetary policy im-
plementation in the face of the last global financial crisis in which effec-
tiveness both of communication policy and balance sheet policy is ana-
lyzed. It should be noted that the presented results are ambiguous. The ma-
jority of studies confirm the positive impact of Fed’s unconventional mone-
tary policy on the real economy by lowering long-term interest rates. How-
ever, there is no consensus on whether U.S. monetary policy at the ZLB has 
an equally stimulating effect on all segments of the financial market.  

At this point, it should be stressed the standpoint of the Chair of the 
Board of Governors of the Federal Reserve System, who called the balance 
sheet policy as the process of ‘learning by doing’ (Bernanke, 2012, p. 6). 
Therefore, it is very hard to unambiguously assess the effectiveness of un-
conventional monetary policy instruments used under the ZLB. 

 

 

Conclusions  
 

In summary, we may conclude that forward guidance policy and quantita-
tive easing policy have contributed to changing the standard transmission 
mechanism of monetary policy. The monetary transmission process has 
been based on expectations. What is more, it should be noted the relatively 
high efficiency of the Fed’s anti-crisis monetary policy. Unconventional 
actions taken by the U.S. central bank, between 2008–2014, have provided 
additional economic incentives, which have had favourable effect on eco-
nomic activity. 

Purchase of assets under the LSAP programs resulted in a significant 
decline in the yields on long-term bonds and other securities. It also con-
tributed to the easing of financial market conditions, supporting credit crea-
tion and stimulating the U.S. real economy. Not without significance is also 
the fact that the implementation of non-standard monetary policy instru-
ments have succeeded in anchoring long-term inflation expectations and 
reducing the term premium and the risk premium. 
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This notwithstanding, since the beginning of 2014 Fed has gradually 
withdrawn from the unconventional programs that were undertaken in re-
sponse to the global financial crisis. Therefore, the question about conse-
quences of the ‘exit strategy’ both for the U.S. economy and the global 
economy remains open. 

At this point, it is also worth stressing that preliminary assessment of the 
Fed’s monetary policy transmission effectiveness in the years 2009–2014 
requires further research. At the ZLB the inference about the strength and 
the persistence of the monetary policy impact on output and inflation 
should be supplemented by a more detailed empirical study, for example by 
using an econometric model. 
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