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Abstrakt
Bakalářská práce se zaměřuje na jedno z nejaktuálnějších témat v oblasti měnové
politiky, zápornými úrokovými mírami. Až do nedávna byla hranice pro úrokové sazby
vyhlašované centrální bankou určena striktní nulou, ale makroekonomické podmínky v
některých evropských zemí a Japonsku donutily tamější vedení experimentovat s
neprobádaným nástrojem měnové politiky, prolomit tuto hranici a vyhlásit záporné
úrokové míry. Zdá se tedy, že hranice není nula, ale pohybuje se někde v oblasti
záporných hodnot – a tuto hranici se práce snaží usilovně nalézt. Diskuzi začíná již na
počátku 20. století u známého ekonoma Silvio Gesella, pokračuje až do současnosti a
nabízí pohled do států, které již v určité formě negativní sazby implementovaly. Dále se
zaměřuje na problém zvýšení rizikovosti na finančních trzích související s touto
monetární politikou. V neposlední řadě uvažuje i nad problémem substituce
elektronických peněz ve prospěch hotovosti, jak ho lze obejít nebo při jaké záporné sazbě
by k této situaci mohlo dojít.

Abstract
Bachelor thesis is focused on one of the most topical themes in the field of a
monetary policy, the negative interest rates. Until recent times the effective lower bound
of interest rates imposed by central banks was thought to be the strict null but
macroeconomic conditions of certain European countries or Japan made policy makers
start to experiment with the unexplored tool of a monetary policy. They broke the zero
lower bound and employed the negative interest rates. Since it seems that the effective
lower bound would not be zero but it is situated in the negative territory probably – and
the thesis tries to find such a value. The discussion starts at the beginning of the twentieth
century with the well-known economist Silvio Gesell, then continues to present and gives
a view of the countries, which have already implemented negative interest rates in some
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form. Additionally, the thesis is focused on the issue concerning an increase in risks
presented by the financial markets arising from this monetary policy. Last but not least,
it takes into account the problem of the substitution from electronic money to cash, how
this constraint can be overcome and on what level of negative interest rates this could
take place.
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Bachelor Thesis Proposal
Author: Jan Ján
Supervisor: doc. Mgr. Tomáš Holub Ph.D.
Proposed topic: Negative interest rates – how far can it go?

Preliminary scope of work
The issue of negative interest rates ranks among the most discussed topics
regarding the monetary policy in Europe. In recent years, the central banks in Denmark,
Switzerland, Sweden or the European Central Bank overcame the “zero lower bound” and
introduced negative policy rates. In connection with that many questions have appeared and this
thesis would like to answer if the “zero lower bound” is a real bound because it seems the limits
are situated beyond it.
The work will start its research in the famous book of Silvio Gesell The Natural
Economic Order which is one of the first references of the negative interest rates. To continue,
the thesis will describe goals and effects of the negative interest rate policy and try to evaluate the
effectiveness in countries mentioned previously. It means the discussed topics will be the
limitation of foreign capital flow into a state and an increase in demand for loans, investments,
and paper currency.
Last but not least, the thesis is aimed at the fact whether and what way the
negative rates will be transferred to the retail clients. Additionally, the low rates can negatively
influence the operation of financial intermediaries and the structure of their portfolios.

Preliminary structure of work
I.
II.

III.

General description of negative interest rates, its effects, goals and history
Effects and goals
a. Limitation of foreign capital flow
b. Increase in demand for loans and investment
c. Will commercial banks pass the negative rates to consumers?
d. Can it lead to substitution from electronic deposits to interest-bearing paper
currency? Is there any solution?
e. Problems for financial intermediaries
f. Effectiveness of negative interest rates in Sweden, Switzerland, Denmark and
Eurozone
Summary and the evaluation of the lower bound
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1. Introduction
Speaking of monetary instruments in today’s economy, short interest rates ranks
among the most important tools. In particular, it is vital for the inflation targeting
monetary policy framework which uses short-term interest rate as its basic and main
instrument that secures the price stability within the state area (or area of states using the
same currency).
The central banks in Europe have the similar portfolio of their key interest rates
which are connected with a certain instrument and which they present to the public. These
instruments are usually a deposit facility, a refinancing facility (in some cases a
sterilization facility) and finally a marginal lending facility.
Speaking of the last one, banks can borrow from the central bank from emergency
reasons to refill the liquidity. The refinancing facility interest rate is used for instruments
that secure the bulk of liquidity to the banking system and is considered to be the main
tool for monetary policy and a referential rate for many banking products. Last but not
least, the deposit facility is used by banks for overnight deposits excessing obligatory
reserves.
Without a few exceptions, the interest rates were moving in positive numbers in
the past and a discussion concerning the negative ones was led just in an academic sphere.
The zero lower bound was perceived as a binding limit for the monetary policy for many
years and there were no needs for using it. However, in the 1990’s the situation in Japan
showed the fact that the negative interest rate in a deflationary environment suffering
from recession should be something more than just a theory.
On the other hand, the interest rates mentioned above are stated by the central
banks to commercial banks and there appears the question whether these will be
transferred to the financial market. If not, the policy will not be fully ineffective but very
limited. In all countries that applied the negative interest rates, the transmission
mechanism worked well and the market interest rates followed the deposit or main policy
rate. The thesis will discuss the process of market yields deeper in next chapters.
However, the issue that is connected with the negative interest rates is that
financial subjects (banks, intermediaries, people etc.) have the possibility to withdraw
money and hold just the cash instead of banking deposits with the negative return. There
are some methods like levying a tax on physical currency (Gesell’s proposal (Gesell,
1916)), to separate the function of money as a unit of account from the unit of payment
and exchange (Eisler’s currency (Kimball, 2013), (Buiter, 2005)), or abolishing the cash
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currency that could allow the interest rates to be pushed into negative numbers
significantly.
On the contrary, it seems that the lower bound is not exactly the null percentage
point. In connection with holding cash, there are many expenses that holder is to pay and
even if he faces the negative interest on his current account, it is more beneficial to keep
money in the electronic form instead of cash. In several European states, the negative
interest rate on deposits occurs but the value was not lower than -1.25% (Sweden) and it
has not led to hoarding of cash yet (Moshinsky, 2016).
As a result, we have enough empirical observations to say, that the lower bound
is not exactly zero but most probably a slightly negative number and our goal is to find
such a value. The possibility of overcoming the lower zero bound maintaining cash in
circulation or abolishing it will be distinguished and analysed.
The thesis discussion will also revolve around the question what the possible
impact on the financial sector could be. Will be such a policy transferred to banks’
customers? We observed in Switzerland, for example, that after putting negative interest
rates into practice, borrowing costs even raised (Werner, 2015). To continue, financial
intermediaries start to suffer from low-interest environment in the economy because their
standardly used investment instruments lacks the desired return and they are forced to
move to riskier ones (Claeys & Darvas, 2015), (Cohen-Setton, 2015).

1.1 Negative Interest Rates As a Tool
The rates are changing in time in order that policy makers’ goals can be achieved.
One of those aims can be a limitation of foreign capital flow into the state, which can put
a pressure on the currency that, afterwards, tends to appreciate. The theoretical
background comes from the fact that the investors want to achieve the highest return of
their assets as possible. As a result, economic subjects try to transfer their funds to the
state with the highest interest rate (we do not consider any other factors). Obviously,
having negative interest rate means a limitation of that foreign capital flow into the
country and a prevention against further appreciation.
Another influential area, where having negative interest rates makes sense is to
stimulate aggregate demand and increase inflation. In the time period of a negative return
from money economic subjects will tend to purchase goods, services or various
investments facilities instead of hoarding them and obtaining a certain loss. In connection
with that, negative interest rates could serve as a tool against deflation. Obviously, the
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banking sector and other financial intermediaries are expected to transfer these “cheap
money” to their product portfolio. Lower costs of end users’ loans should stimulate
companies or citizens to use debt financing more frequently, which increases the amount
of money in the economy and, as a result, the price level should go up as well.
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2. The Dawn of Negative Interest Rates
The idea of negative interest rates appeared in economics in the first half of the
20th century. German economist Silvio Gesell who lived some part of his life in Southern
America discussed the problem of levying a tax on currency in a form of money stamping.
In his famous and most important book The Natural Economic Order, he calls this kind
of currency “free money” (Gesell, 1916). His proposal was further discussed in the works
of much more famous economists John Maynard Keynes and Irving Fisher.
The incentive which led Gesell to develop “free money” was that the currency in
use was not efficient anymore - the money did not express the real needs of buyers and
sellers. He argues that good money should secure the exchange of goods, accelerate
exchange and cheapen exchange. If some of these functions disappear, “away with it”
(Gesell, 1916).
The problem concerning the today’s currency is that people want to own it more
than commodities (goods), it means they are not stimulated enough for spending. The
goal of Gesell’s negative interest rate is to “make money worse than a commodity if we
wish to make it better as a medium of exchange”. The Gesell’s proposal is to attach a tencent or a ten-penny stamp onto the currency bill, which will maintain its nominal value.
For the 52-weeks in a year, we get 5.4%, resp. 5.2% annual depreciation at the expense
of the holders (Gesell, 1916).
The “free money” concept could seem to be a utopic one, which is hard to imagine
in practice but, in fact, we are able to find its implementation in a small Austrian town of
Worgl in 1932. The economic situation was not good for the city at all because of high
unemployment and low aggregate demand (the issue of the whole Austria in those times).
However, the mayor Michal Unterguggenberger familiar with Silvio Gesell’s concept of
“free money” decided to implement it. Spending just 40,000.00 schillings in a stamp
currency on the first of municipal projects with the negative rate 1% per month (12% p.a.)
the experiment started to bring its fruit. The success was imminent; Worgl succeeded in
lowering the unemployment as the first Austrian town (one circulating stamp schilling
created between 12 to 14 times more employment than the normal one) and continued in
a fast development including a new bridge with a sign “The bridge was built with our
own Free Money”. In addition, the experiment had such a success that other cities started
to participate in issuing the stamp currency. Unfortunately, the central bank ran scared
and started to make a claim on its money issue right and abolished all Free Money in a
circulation in 1933 (Lietaer, 2001).
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Another historical suggestion of how to overcome the zero lower bound comes
from the Robert Eisler’s Stable Money: the remedy for the economic world crises: a
programme of financial reconstruction for the international conference. His proposal
concerns of simultaneous circulation of two currencies in the economy, which would
enable to separate the function of money as a unit of account from the unit of payment
and exchange (Buiter, 2005).
In the economy before the “Eisler’s change”, there was used sterling
facing the lower zero bound with the risk-free interest rate:
£
it+1,t
0

(2.1)

The state authority then withdraws sterling from the economy and it starts to exist
just in a virtual form. However, it will still be used as a unit of account. Through this
procedure, the lower bound will be overcome and the central bank could start using its
negative interest rates policy. In the same time of sterling withdrawal, the new currency
drachma will be presented as a new means of payment and a medium of exchange again
with a risk-free interest (Buiter, 2005):
d
it+1,t
0

(2.2)

In this situation, when subjects can issue bonds in both drachma and sterling, some
adjustment of the exchange rate has to be done. The state authority can use the spot ( S t )
and forward ( Ft 1,t ) exchange rate which follows the relation of covered interest parity:
£
1  it+1,t


St
d
1  it+1,t


Ft 1,t

(2.3)

The constraints in this proposal are obvious and as usual, they are hidden in
assumptions. The first one that authorities are able to fix the spot and the forward rate
would not cause such a problem but the behavioural assumption that they can determine
the unit of account in the economy is somehow strange. People always tend to make the
transaction as fast as possible and do not want to waste their time by exchanging the goods
prices from sterling to drachma. Even if people spend their holiday abroad, they stop,
after some time, to recount the prices into their home currency and just start to “think in
the currency” they use for the transactions. According to Eisler, people are expected to
sense the price level through sterling and not drachma. It is possible to reach only if people
would follow the first behaviour assumption and would use sterling as a unit of account.
If not the sterling inflation targeting would be problematic.
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3. Overcoming the Zero Lower Bound
As was mentioned previously, the central banks’ policy is limited with the zero
lower bound, resp. effective lower bound as we assume that zero is not the right
restriction. The problem of possible hoarding of physical money arises in a discussion
about negative interest rates because financial subjects have the possibility to substitute
their bank deposits by the cash money. Obviously, it cannot be expected that mediumsized or large companies would use cash instead of their bank account even if there is a
negative return because of their storage and security costs or ones connected with
administrative burden. However, people’s behaviour can vary and central banks should
prepare some policy how to overcome the issue of substitution. Last but not least, we
should not forget that the problem of hoarding money is not concerning just the cash
currency. Gregory Mankiw pointed out that it would be nice to lend €100 and repay just
€97 but nobody will be willing to lend under these conditions and even banks would hold
money instead of push it into the economy (Kimball, 2013).
In the situation of keeping currency, its taxation ranks among the possible
methods. The Gesell’s solution was described in the previous chapter and it was suggested
to impose 5.2% p.a. the negative rate on the currency which would be applied by stamping
the bank notes each month. As a result, holders of money are encouraged to spend and in
the economy, there is the exact amount of cash that is needed as a medium of exchange
for necessary and immediate market requirements (Gesell, 1916).
As far as the taxation is concerned, the Gesell’s proposal does not stand alone and
we should mention Marvin Goodfriend’s solution which is possible to use, thanks to
technical characteristics of today’s money. In the original proposal a magnetic strip is
installed onto the bill, nevertheless, all magnetic components of the banknote can be
employed to record the date of withdrawal which would allow banks to measure the time
of bill’s circulation and deduct a certain amount of tax stated by the responsible authority
(mostly a central bank). This model of money taxation enables the imposition of negative
interest rates on the banks reserves, transferred to clients’ current accounts and avoid the
substitution issue (Kimball, 2013).
According to methods based on unbundling currency from its unit of account, they
basically come from Eisler’s proposal which we discussed above with its problematic
assumptions. Nevertheless, if the central bank is successful in this procedure and people
would accept different means for account and exchange, the negative interest rate could
be effectively implemented.
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Last but not least, abolishing currency offers the most evident option because with
no domestic currency on the market, people have no choice how to avoid the negative
return on their current account. Financial subjects can transfer their money into
commodities like gold, silver etc. that would increase their price but when the recession
ends, interest rates raises, the price would fall down again which should prevent from
hoarding these commodities (Kimball, 2013).
In recent years, the electronic payments in retail witnessed an enormous boom.
For example in Britain, the Payments Council released data that cashless payments
overtook the use of cash for the first time in 2015 and expects its further fall (Brinded,
2015). On the other hand, the amount of coins and banknotes in circulation increased in
this time period, which is underlined by the data from Bank of England. That brings us to
the problem that in the countries, we are focused on, the cash currency is still popular
(except Sweden).
From the chart (Figure 1) it is obvious that even if cashless transactions are used
more and more, it does not decrease the amount of money in circulation. Modestly
increasing the amount in Eurozone, Japan, the Czech Republic and Denmark surrounds
two extreme trends in Switzerland and Sweden. The former is facing the huge rise of
currency in circulation, the latter is slowly continuing into the cashless society. It is
believed that almost 95% of transactions are done electronically there (Moshinsky, 2016).

Figure 1: Index of Currency in Circulation (Source: Databanks of the corresponding central bank)

If we do not focus too much on behavioural questions concerning an abolition of
currency, I myself feel more complication in the area of the shadow economy. It is usually
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considered as something that should be eliminated from the economy because of its tax
evasion, regulation avoidance, abusive practices etc. However, if we look at the chart
below (Figure 2) based on data from (Schneider, 2015), it obviously takes a significant
part of the state output. What has it in common with cash currency? Within the money
transactions in the shadow economy, cash is extremely popular for its hard tracking and
recording from the state authorities.
In terms of abolishing currency, I believe that huge lobby of parties which have
some interest in the shadow economy will try to stop the process. The second issue
connected, many people live off the income from the shadow economy and after doing
that it could lead to social problems in the society in even higher costs for the state budget
than its benefits.
Overcoming the (zero) lower bound through abolishing currency definitely
deserves a deeper study, which belongs not to the scope of the thesis, but from our short
description we can see that it would be very easy to use negative interest rates. It just
raises a question when the state economy is ready for this huge change. For countries like
Sweden, one can imagine doing so and it leads me to a conclusion that it should be a result
of a natural evolution in people’s financial behaviour, not an arbitrary decision made by
policy makers because abolishing currency as an administrative decision could create a
considerable shock.
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4. Presence of Negative Interest Rates
Speaking of overcoming the zero lower bound, some central banks have already
stepped beyond it and have not used any of previously mentioned policies. The decision
to implement such an extraordinary monetary policy was made by central banks of
Sweden, Denmark, Switzerland, Eurozone, and Japan for various reasons. The negative
return from financial institutions’ deposits held by the central bank does not go beyond
-1.25%, nevertheless, it underlines our hypothesis that the zero lower bound is not
actually the border, which limits central banks’ policy and is situated somewhere lower.
Obviously, the costs of holding cash are not equal to zero because the owner has to count
with storage, handling, insurance and transportation fees. Expenses mentioned are the
reason why zero is not a bound actually and central banks in Europe could effectively
operate in the negative territory.
In the following paragraphs, we will briefly look at the countries where the zero
lower bound was denied and the central banks are operating (or trying to operate) in the
territory of negative interest rates. Their situation, motivation, problems and all
experience they have collected can give us a clue or a hint where the effective lower
bound could lie or whether there are other factors except the costs of cash that can
determine it. In all countries, the key policy interest rate will be examined. We will also
try to find any statements from central banks’ policymakers that can help us in finding
the lower bound even if we know that those quotes just hint a perceived lower bound.
The research will start with the countries using negative interest rates mainly as a
tool against deflation and as a stimulus of an aggregate demand. Then we will move to
those employing the extraordinary monetary policy to limit massive capital inflows into
their economy.

4.1 Euro Area
Even if not the lowest value but speaking of the affected area, the negative interest
rate in Eurozone may be the most important example. The European Central Bank made
a decision to cut two of their key policy rate down ( the most important of them into the
negative numbers) during two meetings in June and September 2014.
Before we analyse the process of going negative in Eurozone, the policy rates of
the ECB should be described. The first and the lowest one is called the deposit facility
which is applied on the commercial banks’ reserves (including an excess of reserves)
stored on their current account by the ECB overnight. Before the crises that occurred in
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2007 the liquidity surplus on the market was close to zero, however, from 2008 to
nowadays the central bank started to use its open-market operations to increase the level
of aggregate liquidity in the Eurosystem. With the policy rate on the main refinancing
operations, the deposit rate creates the most relevant yardstick for determination of the
Eurosystem’s intermediation margin. Except this function, the deposit rates state the
lower limit for EONIA rate fluctuation – EONIA is the interbank market lending rate
(Kashama, 2014).
We have already mentioned ECB’s major policy rate concerning main refinancing
operations. The rate is used for providing enough liquidity into the economy through the
open market operations usually as weekly standard tenders with a one-week maturity. In
the time of “normal economic” circumstances, this rate is the main monetary instrument
and EONIA relates to it. Nevertheless, in the environment of excess liquidity it cannot be
spoken about just one main policy rate, particularly, the deposit rate becomes to be the
most important. Last but not least, the national central banks are allowed to work with the
marginal lending facility at a pre-specified interest rate against eligible assets. The
provider (central banks) has to belong to the Eurosystem and lends the liquidity overnight.
The evolution toward negative interest rates in Eurozone started in 2008 as a
consequence of the global financial crisis and as a pursuit of the ECB to somehow
smoothen the upcoming recession. The substantial fall in Eurosystem’s facility rates
continued from that time but in 2014 the economy started to be scared of the real
possibility of deflation, moreover, the Eurozone’s GDP growth still did not fulfil the
expectations. As a result, on 11th of June 2014, the deposit rate declined under the zero
lower bound down to -0.10%, which continued and in the spring 2016 it reached -0.40%,
with the comment of Mario Draghi that he does not expect further lowering of interest
rates (Draghi & Constancio, 2016). In addition, on the 16th of March 2016, the main
refinancing operations rate touched the zero lower bound as well and has remained on
that value so far.
As a consequence, the short-term market interest rates went negative as well.
Moreover, according to spot yield curve for AAA bonds presented by ECB on their
websites on the 31st March 2016, it can be seen that up to five-year-maturity the interest
rates are negative, on top of that, speaking for example about German bonds, the real
return is moving in substantial negative numbers too. It hints that the transmission of
ECB’s rates into the economy was successful and economic subjects have access to very
“cheap” money.
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Figure 3: Eurozone main interest rates development (Source: ECB)

Taking all past statements from the board of the European Central Bank into a
consideration, it cannot be said that today's value -0.40% of the deposit rate is the lower
bound for Euro currency and that we will not witness a further downward movement.

4.2 Sweden
Another central bank, which ranks among those that have implemented negative
interest rates, is Swedish Riksbank. Sweden was seen as a typical monetary system where
the central bank operates with normal liquidity management without excess reserves, but
currently, works in a liquidity surplus environment and it states a negative policy rate. To
steer interest rates in the economy it uses a corridor system which is created by the lending
rate (the highest) and the deposit rate (the lowest). Within this boundaries the main policy
rate called repo is fluctuating and through which the Riksbank is influencing the interest
rates in the economy. On top of that, the central bank executes daily fine-tuning operations
with the repo rate, plus/minus 1 percentage point (Berhnhardsen & Lund, 2015). The
decision for going negative was done by the Riksbank in February 2015 because of
fundamentals which endangered the inflation target of 2% (Sveriges Riksbank, 2015).
The Swedish economy faced mainly problems concerning Russia and Ukraine, the ECB’s
decision to make an extensive purchase of financial assets (almost three times Sweedish
GDP) and the continuation of the fall in long-term inflation expectations (Goodfriend &
King, 2016). The evolution of the repo rate is displayed in the chart (Figure 5) and ends
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in today's -0.50%. Speaking about the deposit rate, it fell substantially into the negative
territory (-1.25%), however, the surplus of money, which would be charged by this rate
does not create any important amount (Berhnhardsen & Lund, 2015).
As discussed before, Sweden economy operates very close to the cashless society
because electronic payments and other cashless services are spread significantly. The
smaller amount of currency in circulation leads to a situation when the policy of negative
interest rates should be the most efficient from all countries we are focused on. But many
voices expressed their opinions that the policy does not work at all and that the experiment
did not succeed. Nevertheless, the development of inflation right in the beginning of 2016
showed that the price level starts to rise back to the target of two percentage points, which
is a good sign. Obviously, it is hard to say that the main impact had a negative repo rate
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Figure 4: Swedish interest rate situation (Source: Riksbank)

but some effect cannot be denied.
As far as the lower bound is concerned, I would not say the Riksbank hit it even
when the repo or deposit rate was very low because, judged from the people’s behaviour,
there appeared no shocks in a cash demand (see Appendix Figure 8). It could be due to
the fact that retail banks did not transfer negative deposit rates to consumers, however,
going lower in the levels of central bank’s rates, the commercial banks would be finally
forced to do it and then we may be able to observe the substitution from cashless
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payments. The further development of expected inflation will hint whether these values
are the lowest ones or the interest rates could sink even lower.

4.3 Japan
The situation in Japan differs a little bit from those in Eurozone or Sweden. On
the continent, the central banks applied the policy to prevent the economy from entering
the deflation zone and if they have been already there, it has been a short-term presence.
On the contrary, Japan has been suffering from low inflation or even deflation since the
second half of the 1990s but decided to overcome the zero lower bound in the beginning
of 2016 combined with quantitative and qualitative easing – they implement the same
policy as e.g. the European Central Bank but much later. The fact the Bank of Japan (also
called Nichigin) decided to employ negative interest rates after a long time period of
deflation underlines how much extraordinary the policy is and how many concerns the
zero lower bound makes.
The situation of Japan monetary policy was well described in the speech of the
Governor of the Bank of Japan at the Kisaragi-kai Meeting in Tokyo on the 3rd of
February 2016 (Kuroda, 2016). On the one hand, the underlying trend in inflation
signalizes that the era of deflation could come to an end and an application of negative
interest rates seems to be at least strange. On the other hand, the decline in crude oil prices
and the development in emerging economies could prevent financial institutions from
improving their business sentiment and keep people in their deflationary mind-set. The
reason the central bank starts to use the negative interest rates right now is that they want
to use the momentum of an underlying inflationary trend, support the quantitative and
qualitative easing and finally leave the deflation.
The framework of the application of the negative interest rate is not so simple as
previously and will be described according to Nichigin’s announcement released on
January 29, 2016. The rate -0.1 percent will be applied to the current accounts that
financial institutions hold at the Bank of Japan. However, the negative return does not
aim at the whole amount of stored deposits because they are divided into three distinct
tiers which come under different interest rates. The first tier consists of the basic balance
– the average outstanding balance of the current account for the period from January 2015
to December 2015 – that will be taken as a benchmark and will not go under the scope of
negative interest rate but with the positive return of 0.1 percent. Another tier corresponds
to so-called Macro Add-on Balance – the amount outstanding of the required reserves
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held by financial institutions according to the Reserve Requirement system. The second
tier is referred to be interest-free, i.e. 0.0 percent. Finally, the Policy-Rate Balance with
the negative interest rate -0.1 percent will be employed on deposits that financial
institutions hold in excess of amounts outstanding of these contained in the first two tiers
(Bank of Japan, 2016).
Speaking of the effective lower bound, it is hard to say at this moment whether
the Bank of Japan hit it or not because the negative interest rate is running for a shorttime period. Compared to our previous research, we can assume that there should be
enough space for additional lowering the policy rate and it is supported by the fact that
Nichigin wrote in its document from January 29, 2016, that they would cut the interest
rate further into negative territory if necessary (Bank of Japan, 2016).
The last fact, which is more anecdotic evidence than scientific one but it is worth
mentioning, is that right after the implementation of the negative deposit rate the company
running several hardware supermarket Shimachu Co. has observed a significant 2.5 times
higher demand for safes compared to the same period last year (Hongo & Inada, 2016).
It could uncover that Japan policymakers could face interesting behavioural pattern but I
think we are observing just the initial effect or a little panic and people will not tend to
hoard cash right after they realize that the negative interest will not affect their current
accounts. Nevertheless, this particular retail sector should be monitored to confirm or
reject the hypothesis from the Wall Street Journal.

4.4 Denmark
Looking at the Danish central bank and its monetary policy, the negative interest
rates on certificates of deposits issued by the central bank will be under the scope. The
liquidity stored in excess of required reserves is facing the negative return. However, the
situation differs from previous because of the purpose of such a policy. Denmark has
pegged its currency exchange rate to the euro, which came under appreciation pressures
especially after the unexpected abolishment of Swiss currency floor to Euro. The
Eurozone economic downturn, a stagnation or an uncertainty about the Euro itself lead
investors to transfer their money to some “safer” currency and Danish krone appears to
be very popular. These conditions forced the Danish central bank to push their deposit
interest rate into the negative territory.
The portfolio of controlled interest rates consists of the discount rate, the currentaccount rate, the lending rate and the rate on certificates of deposit, which can be seen as
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an analogue of Swedish repo. The latter one attracts our attention most because the current
value is -0.65 percentage points with its recent bottom of -0.75.
The biggest difference compared to previous examples is that the transfer of
negative interest rate into the financial sector was very direct and many of current
accounts are now generating a negative return – we have not observed it before in any
country where banks were reluctant to touch their clients’ deposits. These accounts
situated in negative interest rate territory belong mainly to non-financial corporations,
monetary financial institutions and insurance and pension funds (Jackson, 2015).
Nevertheless, the policy is starting to spread into households’ accounts as well.
According to Palle Nordhal, FIH Erhvervsbank’s chief financial officer, the bank’s
profitability is hit badly by paying the customers positive interests and that is why they
become the first Danish bank to implement negative interest rates onto the households’
current accounts. In addition, he admits that some clients have already changed the bank
in order to prevent such a loss of their savings (Molin, 2015).
Any conclusion cannot be done from this short evidence, particularly when we
cannot prove those claims with data, however, it forces us to think whether there is a
considerable distinction of various effective lower bounds for various retail banks’
transfer policies and target groups. In terms of Eurozone, Sweden or Japan, banks did not
employ the negative interest rates for its clients’ accounts and we said that they did not
hit the lower bound because we did not observe any sign of movement to cash or any
other actions.
Moreover, in Denmark we can judge that institutions are more willing to accept
negative interest rates and are ready to bear such a policy because their current account is
crucial for their business and also changing the provider would create a series of
constraints – letting know all their partners of new account number, changing the forms,
issues connected with loans taken etc. On the other hand, households can overcome such
problems faster and more easily and on the Danish example, we can see that only slightly
negative rate on their account can lead them to find another solution where to store their
money.
This empirical evidence leads me to a conclusion that the effective lower bound
could be very close to zero if the negative interest rates are transferred to bank account
holders, especially households because they seem to be very sensitive to such a storing
condition. On the other hand, the situation in Eurozone or Sweden shows that if the
negative policy remains on the interbank or bond market level, the lower bound could be
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significantly lower. We will focus on this problem more closely in the chapter concerning
the transfer of negative interest rate into the economy but we have already received an
interesting hypothesis in the Danish example.

4.5 Switzerland
The last empirical observation of negative interest rates will take us to
Switzerland, which uses the policy for the same purpose as Denmark – to avoid the
massive appreciation of its home currency and an issue of deflation. The Swiss National
Bank is aimed at the keeping the LIBOR (London Interbank Offer Rate) for three-month
interbank loans in Swiss francs in an announced range. It is done through liquidityproviding or liquidity-absorbing operations and through setting the interest rate on sight
deposit – deposits of financial institutions by the central bank in excess of the certain
threshold (The Swiss National Bank, 2014).
As far as the negative interest rate on sight deposit is concerned, it was introduced
on the 18th of December 2014 and set at -0.25 percentage points and with 3-month LIBOR
oscillation range -0.75 and 0.25 in order to keep the pegged value of the minimum
exchange rate CHF/EUR 1.20. After the discontinuance of this commitment, the negative
deposit rate was pushed down again by 0.5 percentage points to the current rate -0.75 on
sight deposit account balances that exceed a given exemption threshold. (The Swiss
National Bank, 2015) The structure of interest rates is displayed in the chart below:
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Figure 5: Swiss interest rates in 2008 - 2016 (Source: SNB)
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As has been already written, another threat to the Swiss economy concerns the
inflation, which is, according to SNB’s data, from 2012 in the negative zone and
Switzerland struggles to leave it. The problematic situation is not perceived well from the
board of the SNB and the policymaker Andrea Maechler expressed her attitude in April
2016 and commented the lower bound as well. She believes that -0.75 percentage point
of their key policy rate is definitely not the lower bound, however, she does not know
where it actually lies. On top of that, she did not rule out other cuts in interest rates
(Shields, 2016).

4.6 Empirical evidence conclusion
To conclude, our short research confirms that possible effective lower bound lies
in the negative zone. Central banks use various names for their policy rate but generally
it can be said that they operate in the environment of liquidity surplus with negative
deposit rate and, additionally, some of them are using negative interest rates for their
liquidity-providing/absorbing operations. Also, the purpose of their actions can be
defined to be the same – the threat of long-term deflation and in Switzerland or Denmark
it is used also as a tool for keeping their exchange rate on their pegged value.
In terms of the effective lower bound, the examples have shown that none of the
central banks have hit it, however, the possible exception can be the Danish case where
we could observe the transmission of negative rates on the clients’ current accounts and
some movements from one provider to another were claimed by the certain bank’s CFO.
But it is not the substitution from electronic deposits to cash, it just hints that the Danish
example could be the closest one to reach the lower bound and that the bound could be
different in various negative-interest-rates transfers into the economy.
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5. Transmission of Negative Interest Rates into the
Economy
In the previous chapters, we touched a topic that should be discussed in deeper
details: the transmission of negative interest rates into the economy. In various countries,
we are able to observe different policies of financial institutions how to deal with the not
just negative but also very low-interest rates because both of them bring significant
problems to their profitability and customer management. On top of that, the threat of
growing level of risks, which participants of the financial market have to face, seems to
be at least worrying.
As we have already stressed out, one of the purposes of imposing negative interest
rates should be to support spending and to limit saving in the economy. However, there
are certain assumptions on the side of policy-makers that has to be fulfilled. Participants
of the financial markets are expected to reflect the policy rate into the flattering yield
curves, lowering the discount in asset valuation models, reducing the price of mortgages
and increase the willingness of their providers to lend. Last but not least, may be the most
problematic assumption of the transmission process, the policy cannot be absolutely
efficient if the negative rates would not be directly or in some proportion imposed onto
the current accounts of banks’ clients.

5.1 Yield Curve and Low-Interest Rate Environment
A yield curve is a chart that shows the relationship between the maturity and the
return from a certain fixed-income instrument, such as a risk-free state obligation.
Casually, the return of the bond is increasing with the longer maturity, however, the slope
can vary depending on expectancy in the economy.
Speaking of negative interest rates, the policymakers aim at flattering the curve in
order that investors would be stimulated to invest more into equity, start-ups or other
projects but not postpone their spending for later and save their money into long-maturity
bonds. Concerning the countries we focus on, the yield curves of state and AAA bonds
are extremely flat with the negative return for maturity up to 5 years, in Eurozone or Japan
reaching even 10 years (see Appendix Figures 9-13). Even though there are other factors
that affect the yield curve such as an exchange rate, an uncertainty, a performance of the
economy etc., the policy rate is very important.
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On the other hand, if the state of flattered yield curves continues for a considerable
time, it could strongly harm the profitability of banks and other financial institutions,
especially pension funds or insurance companies. The business model of banks is based
on the transformation of short-term savers’ money to long-term investments with a
considerable part of them in risk-free state bonds but the return of them is not enough
nowadays.
The situation is similar in the pension funds and their defined-benefit services,
which guarantee a certain return after a predefined saving time period. interest received
in their pension years. Those institutions choose instruments into their portfolios very
carefully, usually state bonds, and try to minimize the credit and the market risk. But in
the time of such extremely low, mostly negative, interest rates of safe investments, funds
are not able to fulfil their liabilities and it could seriously harm the society welfare of
elder people. The subjects investing or operating in financial markets are facing the same
threat and there remain just two possibilities: Management of the company have to
explain to its customers that their savings will possibly bear negative return or the asset
managers will have to turn to riskier instruments such as equity or derivatives.
The latter possibility creates a very unstable environment on the capital market
and the managers really undergo more risks than a few years earlier. In company with the
unnaturally high prices of real estates or bonds (these topics will be discussed in further
chapters) I, personally, consider the situation similar to the years preceding the financial
crisis in 2008. Obviously, the crash on the markets does not need necessarily to happen
but a continuation of such a low-interest rate policy could lead to it or at least to some
transformation of a banking and a saving sector as we know him for years.
One of the possible journeys refers to Islamic banking1, which has special features
eliminating the problems of negative (low) interest rates. The most important principle is
the fact that banks are not allowed to charge interests, well, directly but they substitute
them with extra charges for their services (Imam & Kpodar, 2013). And it seems that
these often hidden fees are more acceptable for customers to bear instead of negative
return on their current accounts. Moreover, the changes in the European society indicate
that the proportion of Islamic banks in the financial industry will be higher regardless a
monetary policy.

1

Inspired by the speach of Helena Horská (2016, May 31). Panel discussion: Negative Interest Rates and
Deflation Fight (Institute for Politics and Society)
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Another way, how banks would probably evolve, is in some form of fintechs or at
least in a close cooperation with them. These firms are trying to find a new way of
providing banking services using the latest IT technologies. In our case, the most
interesting service refers to peer-to-peer lending, i.e. people can provide loans to each
other that brings them higher interest than the traditional financial institutions would and
the saver/provider bears the credit risk himself. This transformation starts to be more
probable and banks have already begun to cooperate with certain fintechs.
Even if the thesis questions the existence of the zero lower bound and it tries to
find the effective lower bound of the policy interest rate, this small chapter shows that for
the majority of subjects operating on financial markets the zero lower bound exists and
its hitting could seriously harm their profitability and lead to a disruption of current
business models. Those companies have abilities to overcome such difficulties, for sure,
but only in the short term and the continuation of the low-interest rate environment (not
only negative) can lead to a transformation of the sector as it is known nowadays.

5.2 Customers’ Deposits and Loans
As we mentioned previously, the extraordinary policy of negative interest rates
assumes that retail banks will lower the interest rates on loans and employ the negative
ones on the current accounts of their customers. However, this theory does not work
properly.
The positive or zero nominal interest rates imposed on the deposits of the banks’
customers seems to be something like a golden rule and financial institutions are reluctant
to break the zero lower bound, particularly on the accounts of ordinary citizens. I have
intentionally written the nominal rate because the actual one, counting all charges that
current accounts are facing, sinks into the negative territory very often. But there are two
exceptions: we have already written about the Danish bank FIH Erhvervsbank but we
were not able to confirm that information from media.
The second case in which we meet with the negative rates is the Alternative Bank
Schweiz AG which provides its services just for Swiss citizens (Letzing, 2016). On their
websites we can see that the ordinary account uses two interest rates, depending on a
number of deposits – less than CHF 100,000.00 holders are obliged to bear -0.125% p.a.
and for the higher amount, it counts -0.75%. In January 2016 ABS CEO Martin Rohner
shows the interesting data about their “negative decision”: “In the first two full months
after ABS’s October negative-rate announcement, 1,797 clients had left the bank, but
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1,830 new accounts had been opened – for a net gain of 33. (…) At ABS, total account
balance fell by 4%, (…) , as clients shifted money from cash holdings at the bank into
investments. However, overall assets under management remained steady (Letzing,
2016).”
The situation is a little different for larger companies and banks’ accounts of
financial institutions where the deposit rates could be negative. It is problematic to get
some data or additional information about corporation accounts but from many statements
of managements we can be confident that it is a right hypothesis, also confirmed by the
head economist of Czech Raiffeisenbank Helena Horská. To conclude, we can say that
commercial banks see a higher sensitivity to negative interest rates for smaller noncorporate depositors than for larger ones and it is not so surprising because firms simply
cannot live without a banking account and electronic money nowadays.
As far as loans are concerned, the aim of the negative interest rate policy was
much more successful which can be demonstrated on the data provided in the chart below
(Figure 6). The curves show the evolution of interest rates in all countries we are
examining except Denmark because the Danish central bank does not provide such data.
In Switzerland, Japan and Eurozone interest rates for new loans and mortgages
have constantly decreased, especially in latter one where the rates sink by almost 40
percent of the level in May of 2009. The journey of Sweden’s curves is in the beginning
upward but quickly decrease to 1.77.
Speaking of Switzerland, various press articles (e.g. (Werner, 2015)) spoke about
the opposite reaction of loans’ interest rates – banks increased them to compensate their
losses arising from low-interest rates of bonds and negative ones on their account by the
Swiss central bank but our chart does not confirm this theory.
To conclude, it can be said that the lower bound for non-corporate depositors is
hard to find because banks indicate their unwillingness to transfer nominal interest rates
on the current accounts. However, a small evidence we could observe at Alternative Bank
Schweiz AG hints that people could substitute their savings to investments or accounts
with a longer maturity instead of hoarding cash. The situation is different with corporate
deposits where the negative rates were employed but I expect the lower bound to be
located in substantial negative rates because their needs connected to business activities.
Last but not least, the data confirmed that the incentive to motivate people into
investments using loans or mortgages is on the right path because the rates have decreased
and costs of liabilities are very low currently compared to previous years.
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Figure 6: IR on New Mortgages and Loans (Source: Central banks of Sweden, Japan, Switzerland, and ECB)

5.3 Distortion of Valuation Models and Property Price Level
The last topic that will be discussed in a connection with the negative rates
transmission into the economy refers to a distortion of valuation models and an increase
in a property price level. Personally, I consider those two points significant and worth
mentioning in our pursuit of finding the lower bound.
The typical valuation models consist of finding the present value of a certain asset
discounting its future cash-flows and we can simply assume this form:

PV =

cashflow
,
WACC (COE,COD,equity,debt,cTax)

(5.1)

where the function WACC (weighted average cost of capital) is used most often as a
discount rate in the valuation model and its main components are the cost of equity, the
cost of debt, the amount of equity, the amount of debt and a corporate tax (each of them
is the values of a certain company). The important assumption is that cost of equity should
vary with the value of risk-free interest rate (commonly derived from state bonds) and it
is highly correlated with the policy interest rate.
In terms of unnaturally low-interest rates caused by the monetary policy, the
WACC does not reflect market forces and risks properly and valuation of the property
receives an unjustified boost. On top of that, if we try to find a present value of a
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perpetuity with added growth rate, the negative rates make the model useless because of
inconsistency (Larson & Yozzo, 2014).
How does it affect financial markets? Firstly, bonds and other fixed asset incomes
are facing the bull market and if the rise in the prices does not refer to fundamentals, the
markets start to be uncertain and riskier. Additionally, the real-estate market in some
countries begins to resemble the situation in pre-crisis years 2006 and 2007. From the
Figure 7 (using data provided by the Bank for International Settlement) we can see that
after a small decline, caused by bursting of the real estate bubble in 2008, prices in
Denmark and Sweden have started to grow and reached a similar or even a higher level
than in those times. With the support of extremely cheap mortgages, that may not reflect
the risks properly, the situation is worrying.
The conclusion reminds me that from the part discussing yield curves. The zero
lower bound exists in the case of a valuation. Financial institutions should focus on
different models and not those developed in times when only Silvio Gesell was writing
about negative interest rates. The boost in the price of assets, not reflecting underlying
risks, can create an environment encouraging the creation of market bubbles. It should be
added that the increase in prices of assets can be driven also by other factors or just the
simple trend but the interest rates plays definitely an important role and the policy makers
should be aware of keeping the interest rates in a negative territory too long.
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6. Costs of Cash Money
The substitution from electronic money to cash was mentioned many times and it
is the most controversial topic concerning negative interest rates. The situation can
escalate to this stage only if the negative interest rates would be imposed on the bank
accounts of the ordinary customers, which seems to be not very realistic according to the
discussion in the previous chapter. On top of that, we can be very sceptical to the fact that
a central bank would be able to emit enough cash to cover the demand and it would rather
increase interest rates above the lower bound.
However, assuming it happened people would try to evaluate what remains
cheaper for them – whether to move to cash or to keep their banking accounts bearing a
negative nominal interest. This chapter will try to find the costs of cash money and express
them in a p.a. form. Costs arising from hoarding money are connected with keeping, an
insurance and charges for cash payments.

6.1 Costs of Cash Possession
Speaking of possession possibilities, savers can generally meet with two that will
enable to dispose of with money promptly – security boxes in the bank or personal safes.
Those mentioned boxes are provided in various size by a lot of banks and serve as a place
where the clients can store their valuables including cash. We summed an offer provided
by Ceska Sporitelna2 on their websites in the following table:
Yearly fees for the rent of a security box
0 – 5000 cm3

726 – 1,452 CZK

5001 – 10 000 cm3

1,452 – 2,420 CZK

10 001 – 15 000 cm3

2,420 – 3,630 CZK

15 001 cm3 and more

3,630 – 24,200 CZK

Table 1: Costs of Deposit Boxes (Source: Ceska Sporitelna)

The ordinary saver would probably go with the first category of a size because for money
the capacity is enough – the 5000-bill size is 170x74mm and it enables storing of more
than a million Czech crowns in the box. The prices of competitors are very similar and
that is why we can consider those prices as benchmark ones. Last but not least, we should
mention that sometimes the value of a content in the box can be limited (the amount that

2

http://www.csas.cz/banka/nav/osobni-finance/bezpecnostni-schranky/cenik-d00019682
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is insured), e.g. 1 million CZK but it still looks as a good facility for storing cash. The
problem of the deposit boxes is their number, which is simply not big enough to satisfy a
desirable demand in the situation of a cash substitution.
And it brings me to the description of the second option that can depositors use.
The personal safes are in various forms used for many years and as we could see in the
previous chapter they are becoming more and more popular recently, e.g. in Japan, which
could be a reaction in the presence of negative interest rates (Hongo & Inada, 2016). Two
key aspects of safes are their price, of course, and their security level which is expressed
in various standards and shows what value of a content is possible to ensure (Metalsafe,
n.d.).
For the purpose of storing money, we will consider safes that cost about 30,000
CZK and another 5,000 CZK needed for small construction adjustment of the place
because only firmly attached safes to a wall, floor or furniture are insurable. The question
remains how to allocate these buying costs into the appropriate number of years. I
consider as the best option to help ourselves with the law concerning the tax amortization.
According to the Czech legislature (law number 586/1992 Sb.), the safes ranks to the third
group which assumes the 10-year time of using. As a result, the undiscounted yearly costs
equals to 3,500 CZK roughly.

6.2 Insurance of Cash
In the case of storing and transporting a considerable amount of cash, people
would certainly think about an insurance. In the bank, the electronic money is insured
obligatorily up to €100,000 and that is why this service is not widespread in the developed
countries where almost all customers are supposed to own a bank account.
However, the demand for money insurance will surely increase if the substitution
from electronic money would appear and the supply will follow. In terms of deposit
boxes, money inside of that are usually insured by the bank itself (with some limit) and
customers are made to search for suitable loss-coverage options. If not, one American
company SDBIC have started to offer the insurance of a content of deposit boxes
regardless what it actually is. The price for insurance the minimal amount of money,
which is $5,000 is $25 per year (Safe Deposit Box Insurance Coverage, n.d.), which
should be enough for an ordinary depositor.
The situation concerning personal safes is a little bit more complicated. As was
mentioned previously, safes have to be firmly attached to a wall, floor or furniture to make
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it very limited moving from one place to another. Additionally, in modern countries, this
kind of insurance is not offered very frequently so we have to look at options, for instance,
in Myanmar, Kosovo or Pakistan. The insurance is usually called Cash in Safe and is
provided for an owner of a safe to cover risks such as thefts, robberies, and any forcible
means.
As far as the price of insurance is concerned, it is not easy to obtain from the
websites of insurance companies because the individual assessment of the safe and other
environmental conditions is required. However, two companies from Myanmar (First
National Insurance3, Ayeyar Myanmar Insurance4) states the premium for insurance for
strictly 1%, respectively from 0.2 to 1%, of the value stored inside of the safe.

6.3 Costs of Cash Payments
In the sort of important costs of cash are, beyond the shadow of a doubt, connected
with the extra charges arising from cash payments. In the past decades, many companies
got used to demanding their receivables to be paid electronically and so did state entities.
The society benefited from this turn as well – it saves time, which usually means money.
The whole discussion about those costs will revolve around the situation in the Czech
Republic because of a better access to data.
To start, it worth mentioning the important law number 261/2014 Sb. that limits
the maximum cash payments. In the Czech Republic, it is limited to 270,000 CZK which
can underline the fact that business companies simply cannot work without a current
account because their needs of fulfilling liabilities are usually higher than that amount.
Nevertheless, it should not prevent individual people from substituting electronic
money, even if it is accompanied with certain charges. In the Czech Republic citizens are
obliged to pay taxes, social and health insurance or other fees imposed by state authorities.
Unfortunately from the point of view of negative interest rates, all of them can be paid by
cash through the postal service or in a bank without a need to have a current account. As
a result, it makes the elasticity of individuals higher than companies. Assuming that
average citizen is to pay about 3 payments per month from which two of them are smaller
fees under 5,000 CZK for the internet, telephone services, utilities, expenses concerning
studies etc. and 1 which exceeds 5,000 CZK such as rents, taxes5, insurance etc. we can

3

http://www.fnipublic.com/useful-guides and choose Cash in Safe/Download (ENG)
http://www.ami-insurance.com/file/general-english.pdf
5
Some of them are from March 2016 free of charge
4
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judge the costs from the pricing lists of the Czech Post. It states that smaller cash
transactions cost 29 CZK and the larger ones 40 CZK whereas the electronic payments
costs roughly 2 CZK. To sum up, during a year it is 24 times 29 CZK and 12 times 40
CZK which counts for 1,176 CZK for cash transactions and 72 CZK for cash-less ones –
the extra costs than makes 1,104 CZK.

6.4 Lower Bound Evaluation
As we have figured out all costs arising from cash hoarding for a casual citizen,
we can move on to state a possible effective lower bound. In the case of sinking interest
rates under this value, it will be more profitable for a money holder to substitute electronic
money with cash. In the evaluation, we will have to make certain assumptions.
To start, the holder has two possibilities where to store money – a deposit security
box or a personal safe. As for the former possibility, we would go with the smaller box
(up to 5,000 cm3) with average costs of 1089 CZK per year. As insurance costs, we will
assume 0.6% from the average amount of cash deposits – this number is derived as the
middle of an interval (0.2;1) percentage points that we obtained from the insurance offers
in Myanmar. The average costs of a cash transaction are 1,104 CZK per year, respectively
92 CZK per month. Last but not least, we will consider cash deposits as high as 50, 100
and 200 thousand of CZK as a yearly average and the maximum insured amount €100,000
(eq. 2,750,000 CZK)
Assuming a monthly interest period, the results are summed up in the following
tables and the interest rates per annum were derived from the equation:
12

 IRp.a. 
depositst 1  depositst 1 
 ,
12 

Deposit amount
Costs of deposit box
Costs of transactions
Final state after fees
Interest rate
Table 2: Costs of Cash (Deposit Box)

50,000
1089
1104
47807
-4,48%

100,000
1089
1104
97807
-2,22%

20,0000
1089
1104
197807
-1,10%

(6.1)
2,750,000
1089
1104
2747807
-0,08%
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Deposit amount
Safe depreciation (yearly)
Insurance of Cash
Costs of transaction
Final state after fees
Interest rate

50,000
3500
300
1104
45096
-10,28%

100,000
3500
600
1104
94796
-5,33%

200,000
3500
1200
1104
194196
-2,94%

2,750,000
3500
16500
1104
2728896
-0,77%

Table 3: Costs of Cash (Personal Safe)

Since it is obvious that for a bigger amount, the cash hoarding makes bigger sense
compared to smaller one for which it is more profitable to “save money into mattresses”.
In addition, the security deposit boxes provide clients with a more efficient way of storing
cash.
To conclude, we tried to figure out the value that could be considered as the lower
bound for casual depositors. As far as possibilities of storing money are concerned,
deposit boxes and personal safes were taken into a consideration. The former looks like a
perfect place for cash money with minimal costs – for 100,000 CZK as a yearly average
the costs are roughly 2.22% p.a.. However, the number of such facilities are very limited
and could not serve to the masses of people. In terms of the second option, those were
figured out as 5.33% p.a. (very close to Gesell’s solution) but the value can vary
significantly regarding the facts whether a certain depositor would like to take an
insurance. If not the costs of the safe purchase could be also lower because he will not be
forced to buy a higher security class of the safe and could go with a cheaper one.
Nevertheless, these costs were added to the analysis because we wanted to have a
substitute to electronic money as close as possible and they are insured.
It is hard to say that the effective lower bound for casual depositor is strictly like
one of the numbers above but it will move around those values we mentioned. I personally
doubt that people will count the exact costs of the money possession and I would expect
an initial shock (some kind of smaller bank runs) after the moment when negative interest
rates would be employed on their accounts. But after a time they will realize that cash
money cost at least something and it could be more profitable to suffer a certain negative
interest rate, unfortunately, for some people with sunken costs already spent on the
purchase of a safe.
It is worth mentioning that the effective lower bound sinks deeper for bank clients
with the smaller amount of deposits as the costs of cash does not increase linearly. The
last thing I would like to add into a discussion is the fact that costs are nominal and were
not discounted at a time because in the situation of near-zero interest rates the present
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value and the future one does not differ much. Surely, the opportunity costs arising from
time spent on cash-money management could be included but this problem is difficult to
be quantified and its adequate analysis is beyond the scope of the thesis.
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7. How Far Can They Go?
At the very beginning, the question “How far can they go?” was stated and did we
actually find the answer? The thesis shows that such a value is almost impossible to find,
at least in this moment when we cannot dispose of enough data. The effective lower bound
is extremely complicated and complex phenomenon for which a wide spectrum of
opinions exists.
We started with the Silvio Gesell’s proposal from 1916 that the ideal money
should behave like ordinary goods – their value decreases during the time – and he
suggested that the ideal negative interest rate should be about -5.2% p.a.. He presented a
theory that was very unusual but nowadays we can value it very positively. It shows how
policy makers can overcome the zero lower bound using a cash-money taxation and its
effectiveness was demonstrated in the Worgl experiment very well.
According to overcoming the zero lower bound, other methods of preventing
people from substitution from electronic money to cash were discussed but at the end, the
empirical evidence from Eurozone, Sweden, Denmark, Switzerland and Japan set the
hypothesis, that the effective lower bound would lie in the negative zone because, without
any of these methods while employing negative interest rates, the substitution did not take
place. However, this was mainly enabled by the fact that the commercial banks are
reluctant to impose the negative interest rates to the group of their clients who are the
most sensitive to such a policy – ordinary citizens (depositors). Without doing so, the
policy could not work properly.
Currently, the negative interest rates were imposed on the business current
accounts but according to their commercial activities, they would be more willing to
suffer a substantial negative return from their deposits. In other words, I cannot imagine
how they would work without a bank account and their effective lower bound will lie so
low that central bank would never dare to use such a main policy rate probably.
So on the one hand, we have the hypothesis that the lower bound is negative but
it seems that the key factor, ordinary client’s accounts, will not probably go negative even
if we found a small evidence of doing so in Denmark and Switzerland. As far as our costs
of cash analysis are concerned, we stressed out that those are situated about -5.33% p.a.
for 100,000.00 CZK as average deposits using a personal safe. This can vary in terms of
the amount of deposits, insurance, safe’s depreciation etc. but I should repeat that the
commercial banks would probably not impose such an aggressive policy.
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The pursuit of finding the effective lower bound was complemented with the
discussion arising from the traditional business model of financial institutions. It is based
on the acceptance of very liquid money and transforms it to longer-maturity investments
which start to be impossible in the situation of not just negative interest rates but generally
low ones. To balance those losses and to fulfil the liabilities from long-term contracts, the
financial institutions are forced to place their funds into riskier assets, which starts to
make concerns across the whole market. Remaining in this territory for a substantial time
can lead to the transformation of the financial sector, banking in particular, into some
finch solutions or as suggested, Islamic banking.
This leads me to a conclusion that the negative interest rates are something so
complex and not discovered enough to be employed for a long time, maybe for no time.
Since employing them, we were able to notice certain effects of them but their
transformation into the real economy looks to be problematic. On the one hand, it brings
positives in lowering costs of loans and preventing from a postponed consumption, on the
other hand, it creates a riskier environment, which should not be underestimated.
So I ask myself again: “How far can they go?” and my answer would be in the
sense that the policy rate can go further into the negative territory, without any doubt, but
banks would not transform such rates on their clients in the near future, except bigger
companies. It hints that the effects of such a policy are very limited and they appear to be
very much the same as remaining on the zero lower bound. The discussion is ongoing in
the field of a monetary policy and our small analysis cannot definitely say whether the
negative interest rates bring more positives or negatives but from my point of view,
overcoming it creates more negative implications and I believe that the negative interest
rates can go further but they should not and I consider the effective lower bound to be the
zero lower bound.
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Appendix

Figure 8: Banknotes and Coins in Circulation (Source: ECB)

Figure 9: Eurozone Yield Curve (Source: ECB)
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Figure 10: Danish Yield Curve (Source: Investing.com)

Figure 11: Swiss Yield Curve (Source: Investing.com)
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Figure 12: Japan Yield Curve (Source: Investing.com)

Figure 13: Swedish Yield Curve (Source: Investing.com)
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