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INTRODUCTION

Several central banks have started using negative interest rates alongside other nonstandard mon-
etary policy measures to stimulate their economies and inflation. The European Central Bank cut the 
interest rate on its standing deposit facility to below zero in summer 2014, and was the first of the larger 
central banks to take such a step. Low interest rates for loans and deposits should encourage consump-
tion and investment and so help revive the economy.

It was assumed at first that such an unusual monetary policy measure would last only for a short time, 
but negative interest rates have now been in place for six years in the euro area and financial markets 
forecast that they will remain in the coming years. There is increasing discussion, however, about where 
the line should be drawn, and how far interest rates can fall and for how long before their negative side- 
effects start to outweigh their positive effects on lending and the economy as a whole.

This paper brings together research and reviews by experts from Eesti Pank1 covering the direct 
impact of negative interest rates on the economy and the general impact of monetary policy during the 
time that monetary policy interest rates have been negative. The first chapter gives the theoretical back-
ground for how negative monetary policy interest rates should function and considers the transmission 
channels in the euro area. The second chapter discusses the experience of other countries. The third 
chapter analyses the impact of negative interest rates on the financial sector in Estonia and the euro 
area. In this it is not always overly important whether the interest rates are negative or are very low for a 
long time, as the impact is quite similar in both cases. The fourth chapter analyses the impact of negative 
interest rates on borrowers, savers and the real estate sector in Estonia. The fifth chapter focuses on 
how the monetary policy of the European Central Bank affects economic growth and inflation in Estonia. 
It looks at the development of real interest rates in Estonia and other countries in the euro area and how 
synchronised the economic cycles of members of the monetary union are with the cycle of the euro area. 
We also research whether monetary policy was transmitted differently while interest rates were negative 
from how it was earlier. The Appendix to this review is a summary of a recently published analysis of the 
impact of negative interest rates in five Central and Eastern European countries in the euro area.

1  The analyses contained here were written between December 2019 and June 2020, and so the time series used have different 
final dates.
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1. THEORETICAL BACKGROUND AND PRACTICAL 
EXPERIENCE IN THE EURO AREA

NEGATIVE INTEREST RATES HAVE BEEN USED BY 
VARIOUS CENTRAL BANKS
Following the last global financial crisis, several central banks started using unconven-

tional monetary policy measures2. One of these measures was negative monetary policy interest 
rates. Generally the central banks that have used this have made their deposit interest rates negative, 
meaning that the commercial banks have to pay to hold excess reserves at the central bank. The first to 
do this was the Swedish central bank in 2009, when it temporarily made its deposit interest rate negative, 
initially for the short term from July 2009 until September 2010, in order to stop inflows of capital causing 
the Swedish krona to appreciate. This was followed by the Danish central bank in 2012. The first of the 
world’s biggest central banks to introduce negative monetary policy interest rates was the European 
Central Bank in 2014.

Negative monetary policy interest rates have been used at various times by eight central 
banks, those of Sweden, Norway, Denmark, the euro area, Japan, Switzerland, Hungary and 
Bulgaria. These countries had slightly different reasons for using negative rates. Denmark and Swit-
zerland for example mainly used negative interest rates to stop their currency appreciating and to stop 
inflows of capital, while the euro area and Japan have mainly used them to stabilise sliding inflation 
expectations and encourage lending as this would give a boost to economic growth and to inflation. The 
level of the negative interest rates has also varied between countries. Most of the central banks have 
used a tiered system where only part of the reserves held by banks at the central bank are subject to the 
negative rates. The next chapter of this report gives a more detailed review of the experiences of different 
central banks with negative interest rates.

The European Central Bank first made the interest rate on its standing deposit facility 
negative at -0.10% in June 2014, and in that September it cut it further to -0.20%. The deposit 
interest rate was cut further in December 2015 to -0.30%, then further again in March 2016 to -0.40%. 
The European Central Bank indicated in 2018 that it would start to move gradually away from negative 
interest rates, but in 2019 inflation expectations in the euro area fell again while the decline in global trade 
and problems in the industrial sector caused a loss of momentum in growth in the euro area economy. As 
a result the interest rate on the standing deposit facility was cut to -0.50% in September 2019. A tiering 
system for the reserves similar to those of several other central banks was introduced, which allowed the 
banks to hold part of their excess reserves on more favourable terms with an interest rate that was the 
same as the rate on main refinancing operations, currently 0%. This eases the negative impact of low 
interest rates on the banks and helps keep lending conditions favourable.

CENTRAL BANKS AND THE EQUILIBRIUM 
INTEREST RATE
Interest rates remaining low for a long time together with all the other monetary policy 

measures have not succeeded yet in raising inflation noticeably in the euro area. One reason 
for this has been the low equilibrium interest rate3. If the monetary policy interest rate is lower than the 
equilibrium interest rate then monetary policy is accommodative, meaning it is boosting economic activity 
and inflation. If the monetary policy rate is higher though, it is having the opposite effect on the economy.

2  Large-scale asset purchases, long-term loans to banks, negative interest rates, and forward guidance.

3  The real equilibrium interest rate is the natural or neutral real interest rate that ensures over the longer term that investments and 
savings are in balance, prices are stable, and production factors are fully employed, meaning the economy is running at its potential 
level while maintaining price stability. Adding this to the inflation target of the central bank gives the nominal interest rate that the 
central bank can use as an anchor when steering inflation. The concept of the real equilibrium interest rate was introduced by the 
Swedish economist Knut Wicksell (1898), and its most widely-known application today is the Taylor rule, which central banks use to 
adjust interest rates to keep the economy in balance.
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Although the equilibrium interest rate cannot be observed directly and there are several 
theoretical approaches, economists are still in agreement that the level of the equilibrium 
interest rate in advanced economies has fallen in the past three decades. The primary possible 
causes of the fall in the equilibrium interest rate have been slower potential growth in economies and 
faster growth in global savings than in investment. Slower growth in productivity and the economy lead 
to a reduction in the return on capital. The balance between savings and investment is affected substan-
tially by factors like demography, increased demand for less risky asset classes, and a fall in the price of 
investment goods. There are still very many different opinions on the role played by one or other factor 
though, and also on whether these processes are permanent or temporary.

Monetary policy cannot direct the level of the equilibrium interest rate, but a low natural 
interest rate has several consequences for monetary policy. One is that the low interest rates 
of central banks offer less stimulus than it would initially appear. Analysis in 2018 by experts from the 
Eurosystem compared the real equilibrium interest rates for the euro area calculated using different 
methodologies (see Brand et al., 2018). They were found to be close to zero or negative in 2014-2017, 
while they were nearer to 2% before the global financial crisis. However, there are substantial differences 
between countries, which may dictate how strongly monetary policy affects countries in the euro area. 
It is probable that the equilibrium interest rate is higher for countries like Estonia with higher potential 
growth, and so an accommodative monetary policy generally has a stronger impact. As already noted 
though, the level of equilibrium interest rates is affected by other factors as well, and comparison of 
potential growth alone is not enough.

THE TRANSMISSION CHANNELS OF 
NEGATIVE INTEREST RATES
The transmission of monetary policy into the economy when monetary policy rates are 

negative generally happens in the same way as when monetary policy rates are positive. 
Monetary policy affects the short-term interbank money market interest rates on which long-term interest 
rates and the cost of financing for companies and households depend. This affects lending, investment, 
saving, total demand, and the rate of growth in the economy. On top of that, changes in monetary policy 
interest rates also affect asset prices and the expectations of economic agents for inflation rates in the 
future and more. Figure 1 illustrates the monetary policy transmission mechanism.

The main difference between monetary policy transmission under normal circumstances 
and under negative monetary policy interest rates lies in how monetary policy is transmitted 
through the interest rate channel in the banking sector. The financial market in the euro area is 
bank-based, as the role of banks in financing non-financial sector companies and households is substan-

Figure 1. The monetary policy transmission mechanism

Allikad: Reuters, Euroopa Komisjon, Eesti Pank, statistikaamet.
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tial next to that of capital markets. For monetary policy transmission to function, making the interest rate 
on excess reserves held by banks at the central bank negative should also reduce the interest rates in 
the interbank money market and on bonds. This would encourage the banks to increase their lending and 
risk-taking and would push them to restructure their asset portfolios. In this way an expansive monetary 
policy should increase the supply of loans from the banks.

Examples and research from various countries by now confirm that the lending channel functions suc-
cessfully even when interest rates are negative (Albertazzi et al., 2020; Bräuning and Wu, 2017; Basten 
and Mariathasan, 2018). There are however opinions to the contrary. Borio and Giambacorta (2017) find 
for example that the lending channel is no longer effective when interest rates are low, and Eggertsson 
et al. (2017, 2019) even argue that the transmission no longer happens once deposit interest rates reach 
the 0% lower bound.

It is of key importance then, with negative 
monetary policy interest rates, whether and 
how the banks pass them on to their clients, 
especially depositors. It was thought at first that 
banks in the euro area would not dare to do this, 
as this could make businesses and households 
start to convert the money on their bank accounts 
into cash instead. It was also thought the deposit 
interest rates could not be made negative simply 
because of restrictions in the law and in contracts. 
There were also worries about the performance of 
the euro area banking system as a whole, as it was 
not known how this would affect the profitability of 
the banks. Demiralp, Eisenschmidt and Vlassoup-
oulus (2019) note that when the European Central 
Bank introduced negative monetary policy deposit 
interest rates in 2014, the transmission was indeed 
a little slower than usual, as financial intermediaries needed a little more time to adapt to the new envi-
ronment, as changes were needed to IT systems, legislation and more. Since 2015 though the cuts in the 
interest rates on the standing deposit facility have been transmitted immediately into euro area short-term 
money market interest rates, EONIA (see Figure 2).

However, the same has not happened with the interest rates on the client deposits of the banks. The 
interest rates on deposits for bank clients in the euro area declined steadily for corporate 
and household deposits in 2014-2018, but the lion’s share still have an interest rate of 0% 
or slightly above. Negative interest rates on deposits have so far been used little, and mainly on the 
deposits of large companies. There are quite substantial differences between countries in the euro area 
in this. Altavilla et al. (2019a) point out that interest rates on corporate deposits in Germany are negative 
for 50% of total deposits, and the rates for all deposits are negative on 15% of total deposits4. In the euro 
area as a whole, negative deposit interest rates apply to around 26% of corporate deposits and 3% of 
household deposits (European Central Bank, 2020). This means that there is a floor of 0% for the interest 
rates on the majority of retail deposits in the euro area.

SIDE EFFECTS OF NEGATIVE INTEREST RATES
Negative interest rates may have unwanted side effects. If the floor for interest rates on depos-

its is zero but interest rates on loans fall together with monetary policy rates, the net interest income of the 
banks is squeezed, and so is their profitability. Other side effects of negative interest rates that are often 

4  A survey by the Bundesbank in September 2019 shows that some 60% of the German banks that responded had introduced 
negative interest rates for corporate deposits and around 20% of the banks had introduced them for retail deposits (Deutsche 
Bundesbank, 2019).

Figure 2. Eurosystem key interest 
rates and EONIA

Source: European Central Bank

-1%

0%

1%

2%

3%

2010 2012 2014 2016 2018 2020

ECB's key interest rate 
EONIA or Euro OverNight Index Average 
deposit facility rate 
lending facility rate 



T
H

E
 I

M
P

A
C

T
 O

F 
N

E
G

A
T

IV
E

 I
N

T
E

R
E

S
T

 R
A

T
E

S
 O

N
 T

H
E

 E
S

TO
N

IA
N

 E
C

O
N

O
M

Y
 A

N
D

 F
IN

A
N

C
IA

L 
S

E
C

TO
R

8

suspected are excessive asset-price inflation, the appearance of zombie companies5, and a fall in the 
returns of pension funds. However, these are not necessarily related to negative interest rates specifically, 
but may also come more generally from interest rates being low for a long time or from the equilibrium 
interest rate being low.

Populations in advanced economies especially are ageing and so pension costs will increase in 
future. This makes it very topical to ask how the returns of pension funds and life insurance 
products can be maintained when interest rates are low and negative. The general fall in 
interest rates has led the rates on bonds to fall, meaning that funds investing in bonds are earning less 
income from their investments. If the interest rates on safe sovereign bonds also fall, fund managers 
have to earn income by investing in ever riskier assets, but pension funds often face restrictions pre-
venting them doing this.

Banerjee and Hofmann (2018) note that the share of companies that are zombies has 
increased after the last financial crisis partly in consequence of low interest rates, as the 
banks can keep them alive longer when financing conditions are looser. They are competing 
at the same time though with viable and successful companies for investment and labour. Research in 
other countries such as Denmark has reached other conclusions though, and does not consider the 
appearance of zombie companies at a time of low or negative interest rates significant (see Andersen, 
Kramp and Kuchler, 2019).

Negative interest rates are sometimes also criticised for subsidising lending and penalis-
ing depositing. It is also noted that they increase inequality in society because low and negative interest 
rates have caused asset prices to rise. Increases in share prices and real estate prices have accelerated 
in several countries, and this has increased wealth inequality even further since, as Casiraghi et al. (2018) 
point out, it is largely the wealthier in society who own financial assets. It is equally true that there are 
real estate owners in the middle classes and households on slightly lower incomes, which then reduces 
inequality. Kuhn et al. (2017) find in contrast that if deteriorating economic circumstances cause the real 
estate price bubble to burst, low income families that own real estate will suffer more, and so inequality 
will increase. The counterargument to this is that favourable financing conditions have a positive impact 
on the economy and so reduce unemployment.

The IMF, back in its initial analysis of the impact of negative interest rates in 2017 (see IMF, 
2017), gave banks recommendations for how to maintain profitability if they keep deposit inter-
est rates positive at a time when monetary policy interest rates are negative. It suggested that 
banks can increase their lending volumes, cut their operating costs, reduce the cost of provisions, and 
raise service fees. If they cannot find alternative sources of income, it may be that they cannot increase 
the loan supply or improve the credit conditions for companies and households. In that case the monetary 
policy transmission mechanism would not be func-
tioning any more, and a policy of negative interest 
rates would not be achieving its goals.

All these solutions have largely been introduced 
by now by the banks. Raising hidden fees for using 
bank services may not please clients, but it is a less 
unpalatable option than negative interest rates on 
retail deposits.

The financial stability review released by 
the European Central Bank in May 2020 (see 
European Central Bank, 2020) says that the 
profitability of banks in the euro area is indeed 
low, at 5.4% in 2019. The profitability of the Nordic 
banks meanwhile has been 8-12% in the past four 
years (see Figure 3).

5  These are businesses that are not able to cover their debt service costs from current profit over a long period (for more details 
see Banerjee and Hofmann, 2018).

Figure 3. Return on equity after tax 
(four-quarter moving weighted average)

Sources: European Banking Authority, European Central Bank, 
Norges Bank
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Strong growth in lending volumes has meant that the profitability and net interest income of the banks 
have not particularly declined while interest rates have been negative. It is forecast that in future profit-
ability and net interest income will steadily decline and negative interest rates will largely be transmitted 
to corporate deposits6. This will be not only because of negative interest rates, but also because of the 
general recession caused by the coronavirus crisis, increasing corporate payment delays and possible 
bankruptcies, and a reduction in the income base of the banks. Subsidies from governments and looser 
capital requirements will support the ability of the banks to fund the private sector even with reduced 
profitability. It is also found though that the banks could cut their operating costs even further and 
become more cost efficient, by using new fintech solutions for example (European Central Bank, 2020).

The lower profitability of the banks in the euro area does not necessarily mean that the 
transmission mechanism for monetary policy is not functioning in the euro area. Altavilla et 
al. (2019a) analyse the balance sheet data of euro area banks and find that strong banks with healthy 
balance sheets can successfully apply negative deposit interest rates to the deposits of their own clients. 
This is of course partly because large companies need deposits for settling accounts, and so cannot 
simply convert all their funds into cash. Research also finds that applying negative interest rates to large 
corporate deposits encourages companies to reduce their short-term assets and cash position and 
increase their investment. This then has a positive impact on economic activity and shows that the mone-
tary policy transmission is working. More vulnerable banks with weaker balance sheets are affected more 
by negative deposit interest rates though, forcing them to reduce their lending (Altavilla et al., 2019b). 
They also affect banks that depend more for their funding on deposits and are not able to gain from the 
low interest rates in money and bond markets (Ampudia and van den Heuvel, 2018).

THE IMPACT OF MONETARY POLICY 
MEASURES ON ECONOMIC GROWTH AND 
INFLATION IN THE EURO AREA
The European Central Bank has also introduced several other unconventional monetary 

policy measures, and so it is very difficult to distinguish the impact of negative interest rates 
alone on the euro area economy. Although they are only one part of a larger picture, negative interest 
rates have undoubtedly caused money market interest rates to fall and have helped reduce the cost of 
borrowing for companies, consumers and governments in the euro area. The growth in the loan supply 
has helped inflation move in the direction targeted by the central bank, and has made it possible for 
growth in the economy to accelerate.

Rostagno et al. (2019) have estimated how the unconventional monetary policy measures of 
the European Central Bank, including negative interest rates, have affected economic growth 
and inflation in the euro area. Their analysis concludes that without the monetary policy package, 
GDP in the euro area would have been 2.7% lower by the end of 2018, and annual inflation in 2015-2018 
would have been one third of a percentage point lower on average. The European Central Bank found 
that the negative deposit interest rates accounted for a fifth of total GDP growth in 2017 when the impact 
of the measures was at its peak.

6  It is forecast that the coronavirus crisis will reduce the return on equity (ROE) of euro area banks to 2.4% in 2020.
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2. NEGATIVE INTEREST RATES IN 
DIFFERENT COUNTRIES

The Danish central bank made its deposit interest rate negative by cutting it to -0.20% in July 2012. 
The deposit interest rate was then made positive in 2014 but after that it was steadily cut down to -0.75%. 
The rate was raised by 10 basis points in 2016 to -0.65%, where it remained for several years. It was then 
cut again in September 2019 back to -0.75%. This was largely because of the decision by the Eurosystem 
to cut its own negative deposit interest rate even further.

The deposit interest rate was raised by 15 basis points in March 2020 to -0.60%, as the exchange 
rate of the Danish krone had started to fall too low against the euro because of the coronavirus crisis. 
The exchange rate of the krone is held in quite a narrow band against the euro7. Denmark has a two-tier 
deposit facility. The Danish central bank sells certificates of deposit (CD) in its regular open market oper-
ations. The interest rate on the certificates of deposit is currently negative at -0.60%. The second tier is 
the current account for overnight deposits, which has an interest rate of 0.0%. The amount that can be 
put on the current account is limited though, partly to prevent speculative transactions weakening the 
exchange rate of the krone. Each bank has a limit for its overnight deposits that depends on how active 
the bank is in the money market. Other funds must be placed at the central bank through the purchase 
of certificates of deposit with the negative deposit rate on the CD, which is also a monetary policy instru-
ment. Short-term money market interest rates in Denmark depend on the CD rate, as does the spread 
between the local interest rates and euro area interest rates. These rates are important though for the 
development of the exchange rate of the Danish krone against the euro.

The commercial banks operating in Denmark have traditionally based the deposit interest rates they 
apply to households and companies on the central bank CD rate, and so they have cut their rates steadily 
since 2015. Until the end of 2019 however, the negative deposit interest rate of the central bank was not 
fully passed through into deposit interest rates for the non-financial sector, and these rates generally 
remained at a low level above 0%. After the central bank cut its deposit interest rate further in autumn 
2019, several banks operating in Denmark announced negative deposit interest rates for private clients8. 
Negative interest rates had already been applied to large corporate deposits before that.

Statistics from the Danish central bank for 2019 show that the largest negative deposit interest rate 
was the -0.50% applied to companies in the financial sector and insurance companies and pension 
funds, while the rate for non-financial companies was -0.30% and the rate for households was slightly 
positive at 0.29%. Loan interest rates for households and companies have also fallen steadily in the envi-
ronment of negative interest rates, but they have still remained a little higher than deposit interest rates. 
Data from the Danish central bank show that the interest rate on the outstanding amount of the average 
housing loan had fallen to 0.8% by the start of 2020, which was the first time in Danish history that it 
had been below 1% (Danmarks Nationalbank, 2020a). The loan servicing costs of private individuals in 
Denmark are also affected by the large share of loans that have fixed interest rates, and there was a large 
wave of refinancing of loans in 2019 as older, more expensive loans were replaced by cheaper loans with 
fixed interest rates.

The decision in autumn 2019 by Jyske bank to start offering housing loans with a negative interest 
rate attracted quite a lot of attention. There are of course management fees for housing loans in Den-
mark, and the repayment period for loans with negative interest rates is often shortened, or additional 
repayments are made. This means that in reality the Danish commercial banks are not actually paying 
their clients to borrow.

Jensen and Pedersen (2019) note that low and negative interest rates have led to financing conditions 

7  Denmark is a member of the ERM2 exchange rate mechanism and under its agreement with the European Central Bank, the 
exchange rate for the Danish krone fluctuates within +/–2.25% against the euro.

8  Jyske bank introduced this from December 2019, Sydbank, Spar Nord and Ringkjobing Landbobank did so from January 2020, 
and Nordea did so from February 2020. Between them, these banks hold around 40% of private deposits. The negative interest 
rate generally applies to deposits of more than 100,000 krone.
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in Denmark being eased, contributing to faster growth in the Danish economy since 2013. They com-
bined various figures for Denmark, including housing prices, interest rates and credit growth, to produce 
an index of financing conditions, and estimated it with a SVAR model, finding that looser financing condi-
tions in Denmark in recent years have added 0.5 percentage point to growth in the economy each year. In 
the second quarter of 2019 alone, the contribution to GDP growth was 0.18 percentage point. Henrik Yde 
Andersen and others (Andersen, Bech et al., 2019) further found that the loan refinancing and additional 
borrowing provoked by the cuts in interest rates contributed around 0.9 percentage point to growth in 
private consumption in 2019 (Andersen, Bech et al., 2019).

Jensen and Pedersen also found a strong connection in Denmark between economic growth, the 
credit supply and house prices. They found that growth in the credit supply and house prices before the 
financial crisis contributed strongly to faster growth in the economy, but the falls in them unfortunately 
deepened the recession in the crisis. Growth in the economy this time around is not directly supported 
by excessive credit growth according to Jensen and Pedersen. The spring 2020 estimate by the Danish 
central bank confirms that credit growth remains moderate in Denmark and the necessary macropruden-
tial measures have been taken to prevent imbalances in the financial market (Danmarks Nationalbank, 
2020b).

Equally however, analysis by the Danish central bank from 2019 (see Danmarks Nationalbank, 2019) 
finds that despite interest rates being at historically low levels, the contribution of negative interest rates 
to GDP growth is quite limited, as the neutral or natural interest rate (r*) has fallen in Denmark since the 
start of the 1990s9 and is now negative. The current accommodative monetary policy of the euro area 
also affects Denmark, giving an additional stimulus to the Danish economy.

The Swedish central bank uses the one-week repo rate as its monetary policy interest rate, and 
this was made negative at -0.10% in February 2015. In the following years it was cut repeatedly until it 
reached -0.50%. Large-scale asset purchases were also made. The repo rate allows money to be depos-
ited or borrowed for one week using certificates of deposit issued by the Riksbank. Negative interest 
rates have encouraged Swedish banks to make quite active use of this option, as they have avoided mak-
ing deposits at the even lower deposit rate, which was as low as -1.25% in 2016-2018 and was -0.10% in 
spring 2020. The Riksbank raised its repo rate by 25 basis points to -0.25% in December 2018, as growth 
was accelerating in the economy and inflation pressures were strengthening.

The Swedish central bank abandoned its negative monetary policy interest rates entirely in December 
2019 and raised the repo rate to 0%, as inflation had been holding near the bank’s target of close to 2% 
since 2017 and the central bank considered that growth was fast in the economy. The Riksbank was 
also worried about the side-effects of negative interest rates. Its monetary policy review in December 
2019 noted though that lower negative monetary policy interest rates and the asset purchases had not 
yet had any harmful impact on the Swedish economy (Riksbank, 2019a). A survey by Riksbank in autumn 
2019 also showed that four businesses out of five considered that the impact on them of low interest 
rates over the previous five years had been largely positive (Riksbank, 2019b). The bank did find though 
that negative interest rates were starting to be seen as permanent, which might change the behaviour of 
economic agents in the future and cause them to prefer cash and to take excessive risk.

Looking at how the impact of monetary policy has been passed on in the past five years, it may be 
noted that together with monetary policy interest rates, short-term loan interest rates for households and 
companies in Sweden were cut rapidly. The pass-through for long-term housing loans and especially for 
long-term housing loans with fixed interest rates was a little slower, which led the share of housing loans 
in Sweden that had floating interest rates to increase to 70% of loans issued. Interest rates on housing 
loans with floating rates in Sweden were among the lowest in the European Union in 2019 at around 1.5% 
(Swedish Banker’s Association, 2019).

This has however caused household indebtedness to increase to 185% of disposable income, while 
housing prices have risen fast. Housing prices rose by around 10% a year in 2015-201710. Their rise has 

9  This is affected by external factors such as low equilibrium interest rates in other countries and an increasing general tendency 
to save, and also by domestic factors such as an ageing population.

10   HOX/Valueguard index.

https://valueguard.se/
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slowed a little since 2018, as the repo rate has risen and macroprudential measures have been introduced 
(Riksbank, 2019c). The Riksbank finds though that the rapid rise in real estate prices was not caused only 
by low interest rates, but also by structural problems in the Swedish housing market11. Growth in lending 
to companies also accelerated after 2015, when negative monetary policy interest rates were introduced, 
though not to the same degree as lending to households. Some companies in Sweden have also started 
more and more to replace bank loans with financing from bond markets. This diversifies risks for the 
banks a little, though it makes those companies more dependent on developments in the bond market.

Deposit interest rates for the non-financial sector fell in Sweden together with the repo rate, but have 
still mainly remained above 0%. The Swedish commercial banks have not applied negative deposit inter-
est rates to households and only to a very small part of corporate deposits, mainly those of companies in 
the financial sector and large deposits from non-financial companies (Riksbank, 2019a). Largely for this 
reason, research into the transmission of monetary policy in Sweden by Eggertsson et al. (2019) find it 
no longer works in the context of negative interest rates, as the banks halted their deposit interest rates 
at 0%. In consequence the authors do not think that loan interest rates will fall any further, especially at 
those banks that fund themselves mainly from deposits.

It may be noted that after the slightly larger cut of 15 basis points made by the Riksbank in interest 
rates in February 2016, which lowered the monetary policy interest rate to -0.50%, loan interest rates in 
the non-financial sector started to fall a little more slowly. This may indeed indicate that the transmission 
of monetary policy really may no longer be very smooth when deposit interest rates are very negative. 
Equally, Eriksson and Vestin (2019) find that although the interest rate cuts at the time by the Riksbank 
probably were transmitted into interest rates on housing loans with a lag, the transmission had more or 
less come to an end by 2018. They suggest that transmission might be slower because the banks with 
larger market power did not cut their interest rates at first, but competition eventually pushed them to 
change their policy. They find though that monetary policy was passed on into loan interest rates for 
companies in full, even when monetary policy interest rates were negative.

The Norwegian central bank made its deposit interest rate negative at -0.25% in 2015, and it cut 
it further in 2016 to -0.50%. Banks in Norway were permitted to hold reserves at the monetary policy 
interest rate, which has not been negative, in accordance with individual quotas, but if they wanted to 
hold more than their quota then the lower deposit rate applied. Norway had already had a tiered sys-
tem for deposits as part of its monetary policy framework even before the negative deposit interest rate 
was introduced, so it was not an extraordinary measure taken to ease the cost to the banks of holding 
reserves. The Norwegian central bank raised the deposit interest rate several times in 2019 by 25 basis 
points at a time, so that it was already 0.50% by the start of 2020.

Interest rates were mainly raised because inflation was picking up, and was remaining at the target 
of 2% set by the central bank, while the Norwegian economy had performed well in recent years. The 
Norwegian central bank noted in its monetary policy review published in December 2019 that the loan 
interest rates for households had risen a little in the previous year together with the rise in the monetary 
policy interest rate. However the interest rate on housing loans has still remained at around 3% because 
of strong competition between the banks. This is not much higher than it was when the central bank 
deposit rate was negative some years ago, and it had risen by only 0.6% over the year by the end of 2019 
(Norges Bank, 2019). Household indebtedness in Norway, which had been growing faster than GDP for 
a long time, also increased at a slightly slower rate than earlier. House price inflation also slowed a little.

The coronavirus crisis caused a sharp deterioration in the Norwegian economy though, as the oil price 
and the exchange rate of the Norwegian krone fell. The Norwegian central bank lowered the deposit rate 
again into negative territory in consequence in March 2020, going as far as -1%. The monetary policy 
interest rate was cut sharply to the extraordinarily low level of 0%. The Norwegian central bank empha-
sised in its monetary policy estimate published in May 2020 that low interest rates would not prevent 
the coronavirus crisis having a negative impact on the Norwegian economy, but might ease the impact 
of the crisis, as lower borrowing costs for companies would help them survive the difficult period better.  

11  See the box Structural problems on the housing market in Financial Stability Report 2019:1.  Riksbank, 2019d.
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Low interest rates will also help economic activity to recover faster in the future, by preventing a lasting 
large increase in unemployment (Norges Bank, 2020).

All this indicates that monetary policy transmission is working in Norway and negative interest rates 
can be withdrawn without serious hindrance even if they have been negative by quite a long way. The 
interest rate policy of the Norwegian central bank may also give a clue as to how a low or negative mone-
tary policy interest rate could be an important tool in the monetary policy toolbox of the central bank that 
can be used to resolve rapidly blockages in the transmission of monetary policy.

The Swiss central bank made its monetary policy interest rate, the rate on sight deposits, negative 
at -0.75% in 2015, and it has remained negative for the past five years. This was initially planned only as 
a temporary measure, largely to stop the Swiss franc appreciating12 and raising inflation expectations. 
Forecasts by the Swiss central bank in 2020 showed though that no rise in the interest rate is planned in 
the near future. The Swiss central bank started to use a new monetary policy interest rate from June 2019 
instead of the earlier three-month Libor spread, and this new rate is also negative in 2020 at -0.75%, the 
same as the deposit interest rate.

A substantial part of the excess reserves of the banks in Switzerland are exempt from the negative 
deposit rate though. The exemption is larger for banks that are subject to the mandatory reserve require-
ment than for other banks, such as foreign banks. If the mandatory reserve requirement is changed, then 
the amount of the excess reserve that is exempt is reduced or increased accordingly. In September 2019 
the central bank made its tiering system for reserves more favourable for the banks. The interbank money 
market in Switzerland generally functions quite smoothly under these conditions and the banks that want 
to hold reserves above the permitted amount trade with banks whose deposits are below that level. This 
encourages activity in the money market and the transmission of negative interest rates.

Switzerland is a small and open economy with a large financial sector and several banks operating 
there are globally systemically important13. Monetary policy is mainly transmitted in Switzerland though 
through banks oriented to the domestic market, which provide more than 65% of the domestic loan sup-
ply and hold around 60% of the market for domestic deposits14. 

The financial stability review by the Swiss central bank in autumn 2019 found that imbalances were 
building up because credit and real estate prices were increasing rapidly, largely because of low and 
negative interest rates. The growth in housing loans remained around 3% in 2017 and 2018 and a large 
part of the growth came from large domestic banks, which have consistently increased their share of the 
Swiss housing loan and real estate markets. The interest margins of the banks declined at the same time. 
Loan interest rates to the non-financial sector have fallen consistently, and they reached 1.45% by the 
end of 2018 for existing loans, and 1.21% for new loans. Deposit interest rates for households remain low 
but above 0%. Some banks have applied negative deposit interest rates to businesses for some years 
already, though generally it is only for short-term large deposits that are larger than 100,000 francs and 
held for up to one year. Even so the profitability of Swiss banks, or the return on assets (ROA), has fallen.

However, the central bank noted again that domestic banks have still largely managed to preserve 
their net interest income, as interest earning positions have increased and in total the impact of negative 
interest rates on economic activity has been positive (Swiss National Bank, 2019).

Markov and Nitschka (2016) also point out that the key variable for the transmission of monetary policy 
in Switzerland is the exchange rate, and the central bank intervenes mainly when the exchange rate rises. 
A lower exchange rate supports exports and increases growth in the economy through the trade chan-
nel. Ziegler-Hasiba and Turnes (2018) observe that the development of the exchange rate is important for 
small and open economies like Switzerland, but that negative interest rates affect not only the exchange 
rate and interest rates but also real estate prices, which have risen strongly in recent years. They find 
though that it is relatively difficult for the Swiss central bank to prevent a price bubble by raising interest 
rates, as the consequence may be that the exchange rate rises again.

12  Global investors consider the Swiss franc to be a safe investment, but this has caused excessive volatility in the exchange rate of 
the franc. The central bank has in consequence had to intervene in the foreign exchange market.

13  Credit Suisse and UBS.

14  The largest are PostFinance, Raiffeisen and ZKB.
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The Japanese central bank decided to introduce negative interest rates of -0.1% in 2016 on the 
excess reserves held at the central bank. The aim was partly to raise inflation, which had for a long time 
been very low and below the target of the central bank, and also to raise very low inflation expectations. 
The interest rate has since remained at -0.1%. On top of this, the Japanese central bank, like its coun-
terpart in Switzerland, has since the beginning applied a tiered exemption to quite a large part of the 
reserves. It was hoped that this would reduce the harmful impact of negative deposit rates on the prof-
itability of the banks, while maintaining the motivation to increase financing of the non-financial sector.

The Japanese central bank applied the negative interest rate to reserves in tiers, dividing them into 
three categories. The first tier was the base reserve, which had a positive interest rate of 0.10%. The 
second tier is the mandatory reserve of commercial banks and credit that is issued within the targeted 
lending programmes of the central bank, and this was subject to a 0% interest rate. The third tier was all 
other reserves, which were subject to the negative monetary policy interest rate of -0.1%.

The Japanese central bank has by now repeatedly reduced the reserve requirement where the nega-
tive monetary policy interest rate applies, as it became clear that it was not necessary to hold such large 
reserves to keep short-term interest rates at the desired level. In consequence the negative interest rate 
in Japan actually only applies to a small part of the reserves held at the central bank by the commercial 
banks.

Analysts often cite the introduction of the negative interest rate by the Japanese central bank as an 
example of a preventive step taken early to stop interest rates later becoming very negative. The rate 
is only slightly negative compared to the negative interest rates used by other central banks, and so it 
should not excessively burden the banks. However, insufficient demand for loans has meant that the 
banks in Japan have not been able to compensate for the narrowing spread between loan and deposit 
interest rates by increasing their lending.

A report on the financial system by the Japanese central bank in autumn 2019 found that annual loan 
growth had remained at 2% in recent years, but a large part of the loans were issued to businesses while 
demand from households for loans was very modest (Bank of Japan, 2019). Loan interest rates have 
remained at historically low levels of below 1% for several years and the trend is downwards. Private 
sector deposits in the banks have still grown, even though deposit rates are very low. This hurts the 
profitability of Japanese banks, and so the banks have tried to increase their non-interest income and to 
lend more abroad.

There is little empirical analysis comparing the impact of negative deposit rates in Japan with that 
in other countries. Fukuda (2018) estimates how long-term interest rates have affected stock prices in 
several Asian countries including Japan in the context of negative interest rates, and finds a statistically 
significant negative impact. He observes that long-term interest rates fell in Japan in response to the 
policy of negative interest rates, and this caused asset prices, or more specifically stock prices, to rise 
rapidly. Gunji (2018) notes that lending by banks that were subject to a negative deposit interest rate at 
the central bank fell by 1.5%-3.5%. Honda and Inoue (2019) find though that the negative deposit inter-
est rate benefited the Japanese economy, as housing investments increased, the yen depreciated, and 
share prices stopped falling.

In conclusion, low and negative monetary policy interest rates affect different countries differently. 
Lending by banks in Scandinavia to companies increased strongly while rates were negative, by as much 
as 6-8% a year in places (see Figure 4). Lending to households has also been strong, growing at almost 
the same rate (see Figure 5)15. On top of that, interest rates have fallen for loans and deposits for com-
panies and households.

It is true that some countries have been more successful at passing negative monetary policy interest 
rates on to the clients of commercial banks than others have. Banks in Denmark have used negative 
deposit interest rates quite widely for example, even applying them to large corporate deposits (see 
Figure 6). Japan and Switzerland however have not succeeded in increasing the loan supply as much, 
as demand has remained modest and so loan growth has remained around 2-3% a year (see Figure 7).

15  Danish households have been a little more shy about borrowing from banks than those in neighbouring countries, as they mostly 
take housing loans from specialised lenders focused on such loans.
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Nor have all countries succeeded entirely in avoiding a reduction in the net interest income and prof-
itability of the banks. This is generally because deposit interest rates have remained above 0% while 
loan interest rates have fallen. Negative interest rates have caused property prices to rise fast in some 
countries, but inflation and growth in the economy have remained weak.

Figure 6. Lending and deposit rates for the 
private sector by systemic Danish banks, 
yearly growth rate

Source: Danmarks Nationalbank
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Figure 7. Lending to the private sector, 
yearly growth rate

Sources: national central banks (BoJ, SNB)
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Figure 4. Lending to non-financial companies, 
yearly growth rate

Sources: European Central Bank, Norges Bank
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Figure 5. Lending to households, 
yearly growth rate

Sources: European Central Bank, Norges Bank
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3. THE IMPACT OF NEGATIVE INTEREST RATES 
ON THE ESTONIAN FINANCIAL SECTOR

THE IMPACT ON BANKS16

Banks play a vital role in the efficient functioning of the Estonian financial system. Negative 
interest rates may cause structural difficulties for the banks, and they can also increase the risks to the 
entire financial system if they remain in place for a long time. Banks may need to change their business 
model to cope with low interest rates. They can maintain profitability by making their activities more effi-
cient, increasing the risk appetite, or focusing on more profitable services. The extraordinary monetary 
policy measures have so far affected the business models of the banks in Estonia less than they have 
those of the banks in the euro area on average.

Low interest rates impact primarily the abil-
ity of banks to earn net interest income. One 
competitive advantage that banks have over other 
financing institutions is the right to take in deposits. 
Banks usually gain from this, as the interest paid 
out on deposits is generally lower than the risk-free 
market interest rate. If interest rates are close to 
zero though, the banks are not able to earn income 
by paying out lower rates on deposits. As interest 
income is a larger part of the revenue structure of 
the banks in Estonia than it is in most other coun-
tries in the euro area, negative interest rates can 
affect more the ability of banks in Estonia to earn 
income (see Figure 8)17.

The return on assets of the banks in Esto-
nia has declined a little in the low interest rate 
environment (see Figure 9), though the Esto-
nian banking system remains one of the most 
profitable in the euro area. The return on assets 
of the banks in Estonia dropped sharply in 2019, 
not because the interest rates were negative, but 
largely because of one-off expenses in the banking 
market caused by structural changes.

The banks in Estonia mainly fund themselves 
with client deposits and to a lesser degree with 
funds from parent banks. As the banks have not 
applied negative interest rates to deposits, the inter-
est expenses of the banks have not declined partic-
ularly since negative interest rates were introduced. 
The structure of the liabilities of euro area banks is 
somewhat different. Market-based financing plays a 
much larger role, and is generally more expensive 
than deposit-based financing.

As the banks issued a substantial amount of lia-
bilities with high interest rates before interest rates 

16  The economic crisis initiated by the spread of the coronavirus this year has hit the revenues and expenses of the financial sector 
noticeably. This chapter analyses how negative interest rates affected the financial sector before the coronavirus crisis.

17  This calculation does not include the substantial impact on certain periods from dividend income earned from subsidiaries, as 
the aim is to compare the income earned from banking activities.

Figure 8. Operating income of euro area banks 
in ratio to total assets in 2019

Source: European Central Bank
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Figure 9. Return on the assets of the 
banking sector (ROA)

Sources: Eesti Pank, European Central Bank
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Figure 10. Interest income and 
interest expenses of the banks 
as a ratio to total assets

Sources: Eesti Pank, European Central Bank
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fell, the interest expenses of the banks in the euro 
area are on average higher than those of the banks 
in Estonia, even though the negative money market 
interest rates have allowed many banks in recent 
years to access funds with negative interest rates 
from financial markets. They have been helped in 
this by the targeted longer-term refinancing opera-
tions (TLTRO) of the European Central Bank, which 
have eased the funding conditions of banks. In 
total the banks in the euro area have succeeded 
in reducing their interest expenses in recent years 
(see Figure 10).

The banks in Estonia have managed to 
increase their deposits despite historically 
low interest rates, but to a large extent term 
deposits have been replaced by overnight 
deposits. Holding deposits with interest rates 
close to zero could in the longer term prove less attractive, especially if the banks decide to apply nega-
tive interest rates more broadly to deposits. More products similar to deposits but offering higher interest 
rates may appear in the financial services market. The main advantage that the banks have over such 
products is the state deposit guarantee. If the banks have to raise interest rates to keep hold of their 
depositors though, their interest expenses would increase.

The banks in Estonia have managed to maintain their interest income even while interest 
rates have been negative. Most of the loans issued in Estonia have floating interest rates, meaning 
that the cut in the deposit interest rate in the monetary policy of the central bank was passed on to bor-
rowers quickly through Euribor. As the banks have not passed negative interest rates on to deposits, the 
negative Euribor reduces the net interest income of the banks, doing so by around 0.06% of total assets  
in 2019. This impact has declined in recent years as the banks have by now applied a zero floor on inter-
est rates in the majority of the loan portfolio. Risk margins on loans have risen slightly at the same time, 
which has helped the banks to maintain their interest income. 

A large share on average of housing loans in the euro area are issued with fixed interest rates, meaning 
that the impact of a cut in interest rates is passed on to borrowers slowly. The risk margins on loans vary 
widely between countries in the euro area, but they fell on new loans in the years before the coronavirus 
crisis in almost all the countries18. Overall the trend in interest income in the banks in the euro area has 
been downwards in recent years.

The banks in Estonia and elsewhere in the euro area have so far managed to maintain their 
net interest income fairly well despite interest rates being so low (see Figure 10). The banks in 
Estonia do not expect any major pressure on net interest income in the near future either. Deposit-based 
financing means that interest expenses can be stable at a low level, while interest income depends mainly 
on the risk margins on newly issued loans, which have been rising gently. The problems facing banks in 
the euro area are a little more complicated though. The interest income of the banks in the euro area may 
continue to decline, as the income on loan contracts with interest rates fixed when base interest rates 
were higher will decline gradually, while the average interest rates on newly issued loans have fallen very 
low. Funding costs will also fall though, as liabilities with higher interest rates are reaching maturity, but 
the rate of fall may slow.

The average market interest rates on the debt instruments of the banks had fallen to very low levels by 
the end of 2019, and so any further fall from that level is highly improbable. Reducing interest expenses 
substantially further would need cheaper sources of funding to be found, which would mean issuing 
lower-risk debt instruments such as covered bonds or replacing more expensive market-based funding 

18  The risk margins in countries like Greece, Malta and Ireland remain relatively high, which may be because of the loan losses built 
up following the economic crisis of 2008.
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with deposits. This could be difficult to do though, 
as the banks in the euro area have increased their 
loan portfolios faster than they have taken depos-
its in. The two-tier remuneration system for excess 
reserves held at the central bank that was intro-
duced in November 2019 helped to reduce interest 
expenses a little. It limits the amount that the banks 
have to pay to the central bank because deposit 
interest rates are negative.

Low interest rates have also had positive 
effects for the banks. As the loan servicing 
costs of borrowers are lower, there is less 
danger of them failing to service their loans. 
Better access to funding ought also to increase 
investment, and so help the economy to grow. 
This would reduce the credit risk of the banks. Low 
interest rates also have a beneficial effect on asset 
prices. The rise in the value of the collateral on non-performing loans means that they can be sold 
more successfully in secondary markets. As macroeconomic developments were favourable in the years 
before the coronavirus crisis, the banks reduced the share of overdue loans substantially in the euro area 
as a whole and in Estonia (see Figure 11), which supported the profitability of the banks. The profitabil-
ity of the banks in the euro area has improved in the past five years mainly because loan losses have 
declined. The risk of a rise in interest rates remains though, and it is important for the banks to consider 
this when assessing the long-term credit risk of their clients.

Low interest rates have removed the option for the banks of taking deposits in cheaply and 
so they may compensate for this by looking for additional sources of revenue. One option is 
to increase lending, and to do this they may need to ease their lending standards and conditions. This 
was after all the aim of the exceptional monetary policy of the European Central Bank.

The banks in Estonia have not yet started issuing loans with looser conditions, but risk margins in the 
euro area have however come under strong pressure in recent years. The Bank Lending Survey finds 
the main cause of this was the tight competition in the lending market, and margins have narrowed since 
2019 even though the banks considered that risks were increasing in the economy. The Targeted Long-
Term Refinancing Operations (TLTRO) of the European Central Bank have pushed the banks to ease 
their lending conditions even further. As lending by banks has favoured borrowers in the euro area as a 
whole more and more, negative monetary policy interest rates are not yet so low that their impact would 
be in the contrary direction of tightening the lending conditions of the banks, a point that is called the 
reversal rate19. The efforts of banks to increase their loan volumes could encourage borrowers to take on 
too much leverage and so the quality of the assets of the banks may then fall. If the banks price the risks 
inadequately, the loan losses that build up over a longer period could eat into their profitability.

The banks could increase their revenues by focusing on riskier business or lending seg-
ments, or on riskier clients within lending segments, though this is hard to assess in the short term. While 
the trading portfolio has declined as a share of total assets in recent years, consumption loans, which is 
the loan segment with the highest risk and highest interest rates, has gradually increased as a share of 
total lending in the euro area (see Figure 12).

Consumption loans have increased in volume by 35% over five years, or by 1.5 percentage points of 
the loan portfolio. Other riskier types of loan, including commercial real estate loans and loans to small 
businesses, have also grown faster than low-risk loans such as loans to large companies or housing 
loans. This indicates that the banks are attempting to increase their revenues.

There has been no essential change in the share of riskier loan segments in the portfolio of the 

19  The European Central Bank found that the reversal rate is even lower than -1% (Rostagno et al., 2019).

Figure 11. Non-performing loans as a 
share of the loan portfolio

Source: European Central Bank
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banks in Estonia. Real estate loans and loans to the 
construction sector have shown quite fast growth, 
but so has the volume of housing loans (see Figure 
13). The consumption loan portfolio has grown by 
25% over the past five years, which is a slower rate 
than that of the remainder of the loan portfolio20. 
The share of higher-risk loans, which are loans to 
small businesses, commercial real estate loans and 
consumption loans, in the portfolio of the banks in 
Estonia is still one of the highest in the euro area at 
50%.

Income can also be increased by raising 
service fees. The share of net service fee income 
of the banks in the euro area has increased a little in 
recent years. This has partly come from increased 
income from asset management, but also shows 
that the banks have generally improved their capac-
ity to earn service fees. The banks in Estonia have been less aggressive about their service fees, and 
the share of such fees has fallen in recent years (see Figure 14)21. As it may be difficult for banks to apply 
negative interest rates to deposits, one way they can pass the negative impact on to clients is by raising 
service fees.

The pressure on the capacity of the banks to earn revenues may push them to look for 
ways to become more efficient, such as digitalisation and automation, or the optimisation 
of their network of branches and offices. This is also important for the banks to be able to cope 
with the increasing competition from financial intermediation outside the banking sector. The banks 
in the euro area as a whole have not been able to make substantial savings on costs in recent years. 
Considering how small they are next to the average in Europe, the banks in Estonia are already quite 
cost efficient. Labour costs have risen a little in recent years, which may be because of the wage 
pressures in the Estonian labour market and the structural changes that there have been in the bank-
ing sector (see Figure 15)22.

20  Allowing for structural changes in the banking sector as one bank moved a part of its loans to the portfolio of its foreign parent 
bank.

21  The growth in the share of net service fee income in Estonia in the fourth quarter of 2019 was caused by a decline in net interest 
income.

22  The fall in staff costs in Estonia in the fourth quarter of 2019 was caused by one bank exiting the market.

Figure 12. Consumption loans as a 
share of the loan portfolio

Sources: Eesti Pank, European Central Bank
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Figure 13. Growth in the loan portfolio of the 
Estonian banking sector* (2014 = 100)

* The portfolio of the banks was reduced in 2017 as one bank 
moved a part of its loans to the portfolio of its foreign parent bank
Source: Eesti Pank
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Figure 14. Net service fee income of the banks 
as a share of interest and service fee income

Sources: Eesti Pank, European Central Bank
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The banks in the euro area have not been par-
ticularly able to increase their profitability in recent 
years and their return on equity has remained at 
around 7%. As the financial markets have a rel-
atively dim view of the future perspectives of the 
banks, partly because of the negative interest rate 
environment, it may be difficult for them to raise 
new capital if they need it.

Interest rates remaining low for a long time 
may have indirect and lasting impacts on the 
banking system beyond driving a change in 
business models. It is probable that the struc-
ture of financial markets will move from being bank 
centred to being more market-based. This will be 
pushed not only by the search for yield but also 
by technological innovation. Although depending 
excessively on the banks as the only source of 
funding is not ideal for the financing of an econ-
omy, it should be remembered that an increase in 
the share of market-based funding could increase 
exposure to market shocks. Increasing competition 
could also cause a decline in lending standards, 
increased leverage, and a failure to hold sufficient 
buffers. Financial sector institutions may become 
more inter-dependent, which could increase the 
systemic risk. To reduce the build-up of risks, it is 
important for non-bank financial intermediation to 
be supervised and regulated in a similar way to the 
banks.

The banking sector in Estonia has remained 
largely unchanged in ratio to GDP in recent years, 
while the role played by banks in the euro area has 
become a little smaller (see Figure 16). At the same 
time the total assets of non-bank financial institutions have increased rapidly23. Although a similar trend 
would probably appear in other interest-rate environments, it may be estimated that the extraordinarily 
low interest rates have accelerated and deepened the trend.

THE IMPACT ON INSURANCE COMPANIES
Negative interest rates may pose a large challenge to the relatively small insurance sec-

tor in Estonia, and may erode the future revenues of the sector. Negative interest rates will 
particularly affect the business models of insurance companies that guarantee long-term returns. This 
risk primarily affects life insurance companies and is less relevant for non-life insurance. The matur-
ities of the liabilities of life insurance companies are often longer than those of their assets. The cut in 
interest rates caused the current value of the liabilities of life insurance companies to rise at the same 
time that the value of their bond investments grew by less as they were shorter term. If companies hold 
their assets to maturity, they will have to reinvest them for a lower return. This means that life insurance 
products issued earlier with long maturities and guaranteed high interest rates have hit the profitability 
of the insurance companies.

Interest rates remaining low for a long time poses the greatest problem to the life insurance 
sector as in this case, the companies will have to reinvest a substantial part of their assets at lower 

23  See also The Rest of the Financial Sector in the Structure of the Estonian Financial Sector 2019 and the NBFI Monitor.

Figure 16. Assets of the banking 
sector as a share of GDP

* The assets of the Estonian banking sector were increased in 2019 
by structural changes at Luminor
Source: European Central Bank
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Figure 15. Staff and other administrative 
expenses in ratio to total assets

Sources: Eesti Pank, European Central Bank
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Figure 17. The distribution of investments by 
life insurance companies

Source: Finantsinspektsioon
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interest rates or at higher risk levels. Fewer than 40% 
of the contracts of Estonian life insurance compa-
nies have a guaranteed interest rate, and the average 
guaranteed rate has fallen. However, the structure 
of the investment portfolio has not changed much 
for the insurance companies (see Figure 17). As the 
business model of the insurance sector calls for low-
risk investment, the majority of its investments are in 
bonds. The share of total investment that is in equity 
and other participation has held stable at around a 
tenth. The insurance companies have reduced the 
share of deposits to a very low level, which may be 
because of negative interest rates, as the banks have 
wanted to pass those rates on to the deposits of 
insurance companies.

With interest rates low, one trend has been 
for the insurance sector to increase the share 
of unit-linked life insurance contracts. This 
reduces its vulnerability to the low interest rates, but 
at the same time reduces how far it can distinguish 
itself from investment funds. If the insurance sec-
tor cannot guarantee the amount or the duration of 
future payouts to purchasers of insurance policies, 
they may find it hard to attract new clients.

Saving through life insurance has not been pop-
ular in Estonia and life insurance as a share of the 
financial assets of households has declined even 
further when interest rates have been low. The 
share of saving through life insurance in the euro 
area has by contrast been increasing since 2014 
(see Figure 18), which may indicate that clients are 
more used to saving through life insurance. The role 
of life insurance stopped increasing in the euro area 
too from 2017 though.

As it has become harder to earn revenues with low risk over a long period, the traditional 
role of the life insurance sector of allowing long-term saving with low risk may be reduced. The 
savings options offered by the life insurance sector may become quite similar to those of investment funds. 
If life insurance companies cannot offer guarantees or do so to a very limited extent, they may become less 
attractive to clients and it may be harder for them to keep clients in the sector or to gain new ones.

THE IMPACT ON INVESTMENT AND PENSION FUNDS
One of the main side-effects of negative interest rates is that long-term saving becomes 

more complicated. The financial sector has an important role in building up sufficient pension savings. 
At a time when people are living longer and drawing a pension for longer while the ratio of workers to pen-
sioners is falling, it is particularly important for there to be an effective pension system. One way to try to 
make sure that pensioners in the future will be able to receive a pension they can live on is to encourage 
people in work now to save for their pensions.

Low interest rates restrict the ways that pension funds and other investment funds can 
earn an attractive return at an appropriate risk level. This means that the future pension will be 
smaller for people saving the same amount than would be the case with higher interest rates. If low inter-
est rates reduce the average long-term return of pension funds from 4% to 2% for example, the pension 

Figure 18. Life insurance as a share of the 
financial assets of households

Source: European Central Bank
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from the pension fund of a person on the average wage is reduced by more than one third. The low return 
reduces not only the potential pension, but also the motivation to save for a pension. This increases the 
deficit that arises when a pension that is enough to live on is paid out. Reducing this deficit increases the 
pressure to raise the retirement age or taxes.

Funds can improve the return by raising the risk level of their investments, but this can 
make the return notably more volatile. Low interest rates particularly reduce the return on low-risk 
bond investments, as can be seen in the EPI-00 index of pension funds following a conservative strat-
egy (see Figure 19). The value of several riskier assets rises however. Partly this is because of investors 
searching for yield and increased demand raising the value of riskier assets. Low interest rates also mean 
that interest expenses are smaller for businesses, while faster growth in the economy means the outlook 
for the future is generally more positive. This has a positive influence on expected future cash flows and 
so on asset prices.

Second pillar pension funds in Estonia have increased their share of equity risk from 30% to 40% in 
the environment of low interest rates. The share of bank deposits has equally been reduced, which may 
be because negative interest rates have been applied to the deposits of pension funds (see Figure 20). 
The last bond fund closed at the end of 2017, indicating that such funds are not attractive in the current 
environment. The search for yield has however created a favourable base for growth for alternative funds, 
and real estate and hedge funds have grown very quickly in volume (see Figure 21). In consequence 
investment funds have significantly reduced the volume of bonds in the structure of their investments and 
have raised the share of other assets (see Figure 22).

Figure 19. Annual returns of conservative 
pension funds (investing in debt instruments)

Sources: Pensionikeskus, European Central Bank, Eesti Pank calculations
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Figure 20. Breakdown of pension fund assets

Sources: Finantsinspektsioon, Eesti Pank calculations

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

deposits 
other 
debt securities 
shares

Figure 21. Value of investment fund assets

Source: Eesti Pank
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Figure 22. Breakdown of investment fund 
assets (excluding pension funds)

Sources: Finantsinspektsioon, Eesti Pank calculations
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Investment funds are exposed to direct risk from low interest rates if the products they 
offer have an insurance element. If the return on the fund or the size of payouts are not 
guaranteed, the impact of low interest rates is indirect and comes mainly from a decline in 
demand for investment fund products. Pension funds in Estonia do not guarantee the pension that 
will be paid out in the future, meaning the pension saver bears the risk of the pension being smaller24, 
and so the risk to the financial position of the fund manager is reduced. Interest rates remaining low for 
a long time could significantly affect the ways used so far though for how the financial system mediates 
the building up of long-term savings.

24  A similar system is also used in other euro area countries.
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4. THE IMPACT OF NEGATIVE INTEREST 
RATES ON BORROWERS, SAVERS AND 
THE REAL ESTATE MARKET

THE IMPACT ON BORROWERS
The monetary policy interest rates of the 

European Central Bank affect interest rates 
in the money market that operates between 
commercial banks. The base interest rate 
that is used most often for loan contracts in 
Estonia is the six-month Euribor, which has 
been negative since the second half of 2015 
(see Figure 23). This makes it relevant to analyse 
how the negative base interest rate has affected 
borrowers and savers in Estonia. The low interest 
rates and the extraordinary monetary policy mea-
sures of the European Central Bank have had a 
strong positive impact on the Estonian economy 
through trading partners, and so they have affected 
local companies and households, and that impact 
is analysed in the next chapter.

Falls in money market interest rates have 
generally affected Estonian borrowers and 
households strongly and quickly, because most 
of the banks operating in Estonia have issued loans 
to companies and households with floating inter-
est rates, where the bank adds an interest margin 
that the bank cannot unilaterally change on top of a 
base interest rate, which is very often the six-month 
Euribor (see Figure 24). This means that a fall in the 
base interest rate will reduce the interest payments 
of borrowers within six months25 at the most26.

In Estonia, unlike in the euro area as a 
whole, interest rates being low or negative 
has not led to an increase in the share of loans 
with fixed interest rates. This is partly because 
borrowers have shown little interest in it, and partly 
because only very few banks offer that option, or 
else they do so under conditions that are not attrac-
tive to clients. The large share of loans with floating 
interest rates has a particularly notable impact when the average interest rates on housing loans in 
Estonia and the euro area are compared, as the loan repayments of Estonian households were brought 
down very quickly by the cuts in base interest rates, while this happened notably more slowly in the euro 
area (see Figure 25). This means that Estonian households have done very well out of loans with 
floating interest rates in the past decade. This may change in future however.

Base interest rates that go below zero have no impact on the interest rates on loan con-
tracts for new borrowers, which have an interest floor. The European Central Bank cut monetary 

25  When the base interest rate for a loan contract is the six-month Euribor, the payment schedule is usually recalculated every six 
months.

26  The direct impact is slowed down a little though because there is such a large share of contracts with annuities.

Figure 23. Eurosystem key interest 
rates and Euribor

Note. Last observation 20 Apr 2020
Source: European Central Bank
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Figure 24. Share of floating rate 
loans in loan turnover*

* Initial maturity of up to one year. Excludes overdraft and credit 
card loans   ** 6-month moving average
Sources: Eesti Pank, European Central Bank
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policy interest rates several times in 2014, and short-term interbank money market loan rates turned 
negative, while the six-month Euribor dropped sharply. To protect themselves against the fall in interest 
revenues and profit, the banks operating in Estonia started to add a precautionary point in contracts 
for new loans from 201427, saying that negative base interest rates would be considered to be zero. So 
although the monetary policy interest rates set by the Governing Council of the European Central Bank 
and money market interest rates have fallen deeply into negative territory since 2014, this has not led 
to a further fall in loan interest rates for new borrowers. In fact interest rates have tended to rise slightly 
because competition has been weak.

The further fall in base interest rates evidently affected earlier borrowers a good deal, 
because the banks were unable to alter unilaterally the old loan contracts. This meant the falling Euribor 
continued to bring down the interest rates and interest expenses on such loans. Figure 26 shows the 
rapid growth in loans with very low interest rates below 0.5% after the Euribor fell below zero. As Euribor 
stabilised in 2017-2018, the share of such loans started to decline gradually, as such loans matured, 
meaning there were fewer of them, while new loans were made with higher interest rates. The fall in Euri-
bor in the second half of 2019 again caused a small rise in the share of such loans.

The share of loan contracts that do not 
have a zero interest rate floor is by now quite 
small, and changes in key interest rates below 
zero have only limited impact on the interest 
expenses of companies and households. Only 
some 28% of the stock of loans issued by banks 
operating in Estonia, worth less than 5 billion euros, 
did not have an interest rate floor by the end of 2019 
(see Figure 27). Only around 13% of corporate loans 
are of this type, while over one third of housing loans 
are, as such loans generally have a long maturity.

There are more loans with a zero floor among 
other household loans, but these often have a 
fixed interest rate and changes in the base interest 
rates affect the interest rates on them very little in 
any case. At the end of 2019 the six-month Euri-
bor was at –0.33%, but by April 2020 it had risen 
quite quickly to –0.19%. The possible impact on 

27  This was done earlier by some banks and for some loan contracts, but in general such contracts came into use from the second 
half of 2014 and early 2015.

Figure 25. Average interest rate on housing 
loans and Euribor

Sources: Eesti Pank, European Central Bank
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Figure 26. The stock of housing loans with an 
interest rate below 0.5% as a share of the loan 
portfolio and Euribor

Source: Eesti Pank
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Figure 27. Loan and lease portfolio of the banks

Source: Eesti Pank
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households and companies of this rise could still 
be around half a million euros a month (see Figure 
28), though it should be noted that the impact of 
the change reaches loan payments over a period 
of six months.

At the end of 2019, Euribor returning back up 
to zero would have affected only around 17 million 
euros of loan payments by the non-financial sector 
to the banks, or 0.06% of GDP, of which 13 mil-
lion euros would be housing loan repayments. The 
change caused to loan payments by base inter-
est rates rising above zero by the same amount 
will be three times bigger. This equally means that 
changes in the monetary policy interest rates of 
the European Central Bank in what is called the 
negative zone affect Estonia much less than they 
did before.

The non-financial sector had over the years 
to the end of June 2020 gained around 75 mil-
lion euros from reduced interest expenses 
due to the negative Euribor, households gain-
ing 50 million euros and companies 25 million. 
However, comparing the gain of households from 
negative interest rates with the increase in the pay-
roll, which was 2 billion euros in 2016-2019, shows 
the impact of the negative Euribor on consumption 
capacity to have been fairly minor.

Negative base interest rates have encour-
aged banks to increase their loan interest 
margins in order to maintain profitability, and 
weak competition has allowed them to do 
that. Interest rates were higher in the first decade 
of this century, so banks could then earn revenue 
from loans issued to companies and households because the interest rate paid to depositors was lower 
than interest rates in the interbank loan market (see Figure 29). This then encouraged banks to compete 
for borrowers, and push the borrowers to bring their deposits with them.

With interest rates low, the differences in market interest rates are not notably different from those on 
deposits, and so banks are no longer able to earn revenue in that way. The banks have not passed neg-
ative monetary policy rates on to their clients’ deposits because of reputational risk and legal uncertainty. 
As they are looking to maintain their profitability, they need to earn more than before from loans issued to 
companies and households, and the weakness of competition has allowed them to do that.

As there is nothing to be earned from deposits and the majority of the banks have suffi cient deposits 
to cover their lending, they are competing less for loan clients. The gap between the interest rates on 
loans and deposits to companies and households, which represents interest income for the banks and 
an interest expense for the borrowers, is currently narrower than it was during the boom. This means that 
low key interest rates as a whole have actually reduced the gap between loan interest rates and deposit 
rates, and this gap is what companies and households pay to the banks for financial intermediation.

Figure 28. Estimated cost of the 
rise of Euribor

Source: Eesti Pank calculations on the six-month Euribor of April 2020

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

the rise in 6-month 
Euribor from December 

2019 to April 2020

a possible rise in Euribor 
to zero on the loan 

stock of December 2019

households 
private sector 

eu
ro

s 
p

er
 m

o
nt

h

Figure 29. Average annual interest rate on the 
stock of loans and deposits*

* Loans issued to households and non-financial companies and 
deposits received from them
Source: Eesti Pank
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THE IMPACT ON SAVERS AND 
THE REAL ESTATE SECTOR
Low and negative money market interest rates also reduce the interest rates paid on bank deposits, 

as they make alternative sources of funding cheaper for the banks. Unlike in some other countries in 
the European Union, the banks in Estonia have not applied negative interest rates on deposits 
to retail clients and have only done so to a very limited extent for large clients. This means the 
direct impact of negative interest rates on depositors and savers in Estonia has been small.

However, changes in the interest rates affect the saving and investment decisions of companies and 
households. Low interest rates on bank deposits may encourage households and companies to save 
less or to put their savings somewhere else, where they can get a better return on them. If other condi-
tions remain the same, low interest rates make borrowing for consumption or investment more attractive. 
Consumption and investment are also subject to the wealth effect as changes in the value of collateral 
cause asset prices to change. If real estate prices rise for example, households become wealthier and 
can increase their consumption.

Merike Kukk and Karsten Staehr analysed ten countries in Central and Eastern Europe and found the 
real interest rate has a positive and statistically significant relation to the household saving rate, meaning 
that when real interest rates rise so does saving and when the interest rate falls, saving does so too (Kukk 
and Staehr, 2017). The same was found by Katri Urke in a study of European Union member states (Eesti 
Pank, 2018).

However, the economic impact of interest rates on saving is quite small in Estonia and countries with 
a similar income level. Kukk and Staehr found that a one percentage point rise in the interest rate raises 
the saving rate by only 0.13 percentage point, and a cut in the interest rate has a similar effect (Kukk 
and Staehr, 2017). The weak economic impact probably arises because the relatively low income level in 
Central and Eastern European countries means saving depends primarily on the ability to save and less 
on the return earned from savings. Furthermore, the ability of households in those countries to consume, 
borrow and save has been affected to a very large extent by the entry of large Western and Northern 
European banks into those markets from the year 2000 onwards.

Low and negative interest rates have not 
reduced the savings of Estonian households. 
The household saving rate has been relatively high 
in the past five years as incomes have risen rapidly 
and unemployment has been low, and so savings, 
including bank deposits, have increased quickly 
(see Figure 30). Alongside the growth in incomes, 
savings have been boosted by the popular attitude 
since the economic crisis that has started to see 
the existence of savings as much more import-
ant28. The low interest rates were compensated for 
in some earlier years by inflation staying very low 
or even non-existent, but consumer price inflation 
picked up significantly in Estonia in 2017. But even 
with real interest rates negative there has not been, 
at least not yet, any change in the inclination of 
households to save.

Low interest rates have particularly reduced the attractiveness of term deposits at banks. 
Estonian households hold a very large part of their financial savings as bank deposits. In the 1990s and 
2000s, term deposits had a higher interest rate than demand deposits and this encouraged people to 
put a large part of their savings into term deposits. At the end of 2009, term deposits still accounted for 
around half of all household deposits, while at the end of 2014 they were around one third of all house-

28  The Household Finance and Consumption Survey, F-monitor, various years.

Figure 30. Household saving rate

Source: Statistics Estonia
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hold deposits. The gap between the interest rates 
on term and demand deposits has since narrowed 
very rapidly, and by the end of 2019 only around 
15% of all deposits were term deposits (see Figure 
31). As deposit interest rates have come down 
to close to zero and deposits have lost one 
advantage over holding savings in cash, var-
ious surveys and questionnaires have shown 
that the amount of cash held by households 
and its share in savings have increased29.

At the same time, some households are try-
ing to earn more income from their savings, 
which has led some savings to move outside 
of the banking sector. Investment in securities 
markets has increased as a result. Even more rapid 
has been the growth in the investment of savings in 
the little regulated or unregulated financial sector, 
where the rapid development has been aided by 
low interest rates alongside other factors. One con-
sequence has been growth in the volume of depos-
its invested in savings and loan associations from 
20 million euros at the end of 2014 to 117 million 
euros by the end of 2019. The growth in the amount 
of money invested in crowdfunding platforms has 
been of a similar rate. Although such alternative 
investments have seen very rapid growth, they still 
remain small in size next to bank deposits.

Low interest rates have encouraged growth 
in investment by households in real assets, 
especially residential space, and together 
with rising incomes they have increased 
demand for housing. Increased demand and low 
interest rates have combined to keep the return in 
the real estate market relatively high, which has 
made investment there more attractive. Investment by households in residential property was around 
twice as much in 2019 as in 2014, which is faster growth than that in bank deposits or financial assets 
altogether (see Figure 32). Given the use of interest-rate floors described in the previous chapter in loan 
contracts for housing loans and loans to developers, the direct impact of negative interest rates on the 
housing market in Estonia has apparently been only modest and declining over time, and the issue is 
more one of the impact of low interest rates and the indirect impact of negative interest rates.

Low and negative interest rates and the consequent search for yield have encouraged 
growth in investments in commercial real estate. As there is an interest-rate floor on loans issued to 
developers and managers of commercial real estate, the direct impact of negative interest rates through 
the lending channel has been blocked. At the same time, low interest rates have undoubtedly supported 
the rapid development of the commercial property sector and investors looking for higher returns have 
probably been moved to invest in the sector. The number of square metres of commercial property has 
grown notably faster in Estonia than the amount of residential property (see Figure 33). The vacancy rate 
still remained relatively low though before the outbreak of the coronavirus. The average return has fallen 
in the past decade as investment has come increasingly to the real estate market, but it has still remained 
higher in Estonia than in several other countries in Europe.

29  This is indicated by the Eesti Pank data for the financial account, but the change in methodology in 2017 means that it does not 
show up in the official data.

Figure 31. Financial assets of households

Source: Eesti Pank
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Figure 32. Investment by households in 
dwellings and growth in deposits 

Sources: Statistics Estonia, Eesti Pank
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Companies have used the period of negative interest rates and rapid growth in the economy 
to increase their liquidity buffers and invest less in fixed assets, and so they have decreased 
their leverage. The liquid assets of companies, especially deposits, have increased substantially over 
the past five years. The growth in them has exceeded that in corporate activity and in investment by 
companies in fixed assets (see Figure 34). Despite interest rates being low, companies have not used 
debt capital more to fund their activities. On the contrary, both indebtedness and leverage have actually 
decreased substantially.

Figure 33. Growth in commercial real estate 
and return on it

Sources: Statistics Estonia, Colliers International, Eesti Pank
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Figure 34. Growth in corporate deposits, 
investments and debt, 2014 = 100%

Sources: Statistics Estonia, Eesti Pank
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5. THE IMPACT OF MONETARY 
POLICY ON ECONOMIC GROWTH 
AND INFLATION IN ESTONIA

REAL INTEREST RATES AND THE ECONOMIC CYCLE 
IN ESTONIA, OTHER COUNTRIES IN THE EURO AREA, 
AND THE EURO AREA AS A WHOLE
The monetary policy stance to suit the general economic state of the euro area may turn 

out to be different across the member states of the monetary union. The stance depends on 
several factors including real interest rates and how synchronised the economic cycle in each individual 
country is with the cycle of the euro area. The start of this chapter compares real interest rates in Estonia 
with those in other euro area countries and in the euro area as a whole since 2011. It also describes how 
synchronised the economic cycles in Estonia and in other members of the monetary union are with the 
cycle of the whole euro area.

Monetary policy operates with nominal interest rates, but economic decisions are affected 
more by real interest rates, which are found by subtracting price changes from nominal interest rates. 
A nominal interest rate of 5% in a loan contract might be high for the borrower if the price level does not 
change, because then the real interest rate is also 5%. If prices rise by 5% at the same time though, the 
real interest rate becomes 0%. Prices rising faster while nominal interest rates remain the same make 
loan repayments easier and investment projects more profitable.

Developments in real interest rates play a major role in the transmission of monetary pol-
icy. There is a single monetary policy in the euro area, but prices may move differently in different euro 
area member states. This can then mean that the monetary policy stance differs between countries. 
Figure 35 illustrates the development of real interest rates in Estonia and the euro area as a whole since 
2011. The three-month Euribor is used as a proxy for the euro area monetary policy interest rate, while 
inflation is measured using the harmonised index of consumer prices (HICP) and changes in the gross 
domestic product (GDP) deflator over the preceding 12 months30. The development of the interest 
rate level shows the real interest rate has been lower in Estonia since 2011 than that in the 
euro area as a whole. This is mainly because prices have risen faster in Estonia, whether inflation is 
measured with the HICP or the GDP deflator.

30  Inflation from the GDP deflator is interpolated monthly to make the data more comparable. Inflation in one year is a good proxy 
for measuring inflation expectations for the next year. Ideally inflation expectations for the same period as interest rates should be 
used, but this is hard to measure.

Figure 35. Real interest rates in Estonia and the euro area as a whole

Sources: Eesti Pank, Statistics Estonia
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Figure 36. Real loan interest rates for households and non-financial companies in the euro area

Source: Eesti Pank
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Table 1. Real interest rates in the euro area in 2011-2019 measured with the HICP (%)

 January 2011 – December 2019 January 2011 – May 2014 June 2014 – December 2019

Austria –1.8 –1.9 –1.7

Belgium –1.6 –1.5 –1.7

Estonia –2.5 –3.1 –2.1

Euro area –1.2 –1.3 –1.1

Spain –1.0 –1.4 –0.8

Netherlands –1.4 –1.7 –1.3

Ireland –0.5 –0.4 –0.5

Italy –1.1 –1.6 –0.8

Greece –0.2 –0.1 –0.3

Cyprus –0.5 –1.3 –0.1

Latvia –1.6 –1.3 –1.8

Lithuania –1.8 –1.8 –1.8

Luxembourg –1.5 –1.9 –1.3

Malta –1.4 –1.4 –1.5

Portugal –1.1 –1.3 –0.9

France –1.1 –1.0 –1.1

Germany –1.3 –1.3 –1.4

Slovakia –1.6 –2.0 –1.3

Slovenia –1.2 –1.4 –1.0

Finland –1.4 –2.0 –0.9

Sources: European Central Bank and Eurostat
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The real money market interest rate has been notably low in almost all the countries of 
the euro area and in most countries it has been negative throughout almost the entire period 
observed. A fall in the real interest rate is apparent lasting from 2014 to the end of 2019. To compare 
better the average interest rates in the countries of the euro area and the euro area as a whole, Table 1 
shows the average real interest rate level since 2011 and separately from January 2011 to May 2014 and 
from June 2014 to December 2019, measuring inflation with the HICP.

For the transmission of monetary policy into the economy it is important to observe how 
much banks pass changes in the monetary policy interest rate to their clients, and what the 
general level of loan interest rates is in the economy. Figure 36 shows the real loan interest rates 
for households and companies in the euro area, using HICP inflation.

Loan interest rate margins have been higher in Estonia than in other countries, but even so 
real interest rates have generally been lower than in other countries in the euro area. Table 2 
shows the average interest rates throughout the period by country. The last column shows that interest 
rates on loans to households between June 2014 and December 2019 were only lower in Finland, Austria 
and Lithuania than they were in Estonia. Loans to non-financial companies were only cheaper in Austria 
and Luxembourg. This indicates that monetary policy seen through real interest rates has been more 
supportive in Estonia than in many other countries in the euro area. This is mainly because inflation has 
been higher in Estonia.

The European Central Bank makes its decisions by looking at the economy of the whole 
euro area. The more synchronised the economic cycles of members of the monetary union are, the 
more similar the monetary policy stance is. If all regions are growing or shrinking at the same time, then 
the single monetary policy helps all of them in more or less the same way. If cycles are in very different 
phases, it can happen that one region is better served by support for growth, while another needs a 
policy that avoids overheating. Possible differences in the economic cycles in the euro area can mean 
that a given region would benefit from other economic policy measures as well.

Comparing the cycles gives an indirect idea of how strongly the Estonian economy depends 
in the short term on the euro area economy or is affected by similar factors. Figure 37 shows 

Table 2. Average real interest rates on loans to non-financial 
companies and households (%)

Non-financial companies Households

January 2011 
– December 

2019

January 
2011 – May 

2014

June 2014 – 
December 

2019

January 2011 
– December 

2019

January 
2011 – May 

2014

June 2014 – 
December 

2019

Austria 0.3 0.1 0.4 0.9 0.8 0.9

Belgium 0.8 1.1 0.7 1.5 2.0 1.3

Estonia 0.1 -0.7 0.5 0.5 –0.3 1.1

Euro area 1.5 1.5 1.5 2.2 2.2 2.2

Spain 1.6 1.5 1.6 1.7 1.3 2.0

Netherlands 1.2 0.9 1.3 2.5 2.4 2.6

Ireland 2.6 2.2 2.9 2.9 2.5 3.1

Italy 1.8 1.4 2.0 2.5 1.9 2.8

Greece 4.7 5.1 4.5 - - -

Cyprus 4.5 4.5 4.5 4.1 4.1 4.1

Lithuania 0.7 0.7 0.7 1.0 0.9 1.1

Luxembourg 0.4 0.1 0.5 0.8 0.1 1.2

Latvia 1.4 1.7 1.2 2.3 2.2 2.3

Malta 2.6 2.4 2.7 - 1.9 -

Portugal 2.4 2.6 2.3 1.4 1.2 1.6

France 1.3 1.4 1.2 2.2 2.6 2.0

Germany 1.4 1.6 1.3 2.4 2.8 2.2

Slovakia 1.3 0.8 1.6 3.6 4.0 3.3

Slovenia 2.0 2.3 1.8 2.6 2.4 2.8

Finland 0.3 –0.4 0.8 0.4 –0.4 0.9

Sources: Eesti Pank, European Central Bank and Eurostat
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the economic cycles in Estonia and other countries in the euro area and in the euro area as a whole from 
2011, measured by annual growth in the economy. It is apparent from the figure that economic develop-
ments in large countries have been more closely connected with those in the euro area than have those 
in smaller countries. This is essentially for statistical reasons because the larger countries account for a 
larger share of the GDP of the euro area, and smaller regions within the large countries are equally weakly 
connected to the euro area as a whole.

The Estonian economy has largely moved in lockstep with the whole euro area, but there 
have been some differences. Firstly the Estonian economy was growing notably faster than the euro 
area economy throughout almost the entire period. The main reason is undoubtedly the large potential for 
growth in the Estonian economy as it catches up with the GDP level of the euro area. It is probable that 
the favourable real interest rates also played a role during this time. However growth has in turn certainly 
supported higher inflation, and so has pushed real interest rates even lower.

In this way the Estonian economic cycle has been somewhat different from that in the euro 
area. They were indisputably strongly connected during the great recession and now during the Covid-19 
 crisis. There may be various factors that cause the differences in the cycles. The European debt crisis 
started in 2011, but the low level of Estonian state debt meant that Estonia was directly affected only very lit-
tle. Estonia was at the time recovering from a deep recession after the financial and economic crisis and so 
growth in the Estonian economy was strong in that period, while that in the euro area as a whole was slow.

Figure 37. Economic cycles in the euro area countries and the whole euro area

Source: Eesti Pank
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There is a correlation coefficient of 0.2 for the economic cycles of Estonia and the euro 
area from the middle of 2014 to the end of 2019, and of about 0.4 from 2011. This shows there 
was a positive relation between the developments of GDP in Estonia and in the euro area in 
the period observed. The Estonian economy has been performing well since 2014, and the trends in 
development have largely been in the same direction. Given the small size of the Estonian economy and 
the specific nature of developments in it, it can be argued that economic development in the euro area 
has not been counter to that in Estonia even when there were no major common factors governing the 
economies. This suggests that the monetary policy rate in the euro area has suited Estonia well given the 
synchronicity of the cycles.

In conclusion, real interest rates have been lower in Estonia than in the euro area as a whole, as 
expected. This is primarily because the inflation rate in Estonia has been higher than the average. The 
general development of the real interest rate has largely followed that in the euro area very clearly. The 
economic cycle has moved in the same way as that in the euro area since 2011, and there is a positive 
correlation between economic growth in Estonia and that in the euro area as a whole. It is natural that 
there is a slightly smaller connection with the euro area’s and that of the larger countries, as Estonia is 
only a very small part of the euro area and economic developments in small regions within large countries 
are often also different from the consolidated outcomes for those countries. Monetary policy supported 
the Estonian economy at a time when support was needed.

ESTIMATING THE TRANSMISSION OF MONETARY 
POLICY USING A VECTOR AUTOREGRESSIVE MODEL
The impact of monetary policy can change substantially over time with changes in the economy and 

in the policy strategy. The European Central Bank has introduced new monetary policy measures over 
the past six years with negative interest rates and a large-scale asset purchase programme, as inflation 
has not climbed consistently to its target level. This analysis looks at possible changes in the trans-
mission of monetary policy since 2014 using a vector autoregressive model. The results show 
substantial stability in the transmission of the monetary policy interest rate over the past six 
years to GDP and the harmonised index of consumer prices in the euro area and in Estonia.

Figure 38 shows that the monetary policy interest rate had an almost unchanging effect 
on the level of GDP and on HICP growth in the euro area and Estonia31. The figure shows the 

31  The variables used in the model include Estonian investments and the model uses constants of all the variables and the trends 
of all the Estonian indicators and of euro area GDP. The model has one lag. Seasonal dummy variables are only used for HICP, and 
dummy time variables are used in the Estonian equations for the first and fourth quarters of 2008 and the first quarter of 2009.

Figure 38. The impact of interest rate cuts in the euro area and Estonia 
with HICP inflation in the model
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impact of a 10-basis point cut in interest rates. The impact on Estonian indicators is shown in the top 
row, and the lower row shows the impact on euro area indicators in different periods. All the time periods 
considered start from the first quarter of 1999. The shortest time period, which covers the time before 
negative interest rates were introduced, ends in the fourth quarter of 2013. Subsequent periods start to 
include negative interest rates in the observations. The differences in the estimated reactions show how 
different the impact of monetary policy has been in subsequent years from what it was before negative 
interest rates were introduced.

The reaction of Euribor to a change in the monetary policy interest rate is almost the same 
throughout the period observed. A standardised cut of 10 basis points in the interest rate holds 
Euribor at a lower level for around 18 months. This is followed by a minimal rise in the interest rate after  
18 months, which may have been a reaction to rising inflation.

The rise in euro area GDP growth that accompanies the fall in Euribor lasts for around two 
years, and the cumulative increase in economic growth is up to 0.2 percentage point of what 
it would have been if the monetary policy interest rate had not been cut. GDP growth stabi-
lises after its spurt. The point estimate for GDP growth is increased over time by 0.16 percentage point 
to 0.19 percentage point, but there is no identifiable statistical difference. The reactions of neither Euribor 
nor GDP are economically different after 2014. GDP in Estonia has grown almost twice as fast as 
that in the euro area. The cumulative growth in GDP caused by the cut in the monetary policy 
interest rate was 0.35 percentage point. No differences can be identified between periods.

The developments of the euro area HICP have also been quite similar in different periods. 
Only in the final estimation period is there a noticeable initial fall in prices, which is a consequence of the 
monetary policy shock. The contradictory reaction lasted for only a very short time and was followed by 
a rise in inflation lasting around two years, which was cumulatively almost 0.1 percentage point. No initial 
contradictory reaction is visible in the estimation period that ends at the end of 2013. The impact of mon-
etary policy is faster though and cumulatively a little larger. An initial counter reaction can be seen 
in the rise in the Estonian HICP as prices fell by 0.18 percentage point in the period ending in 
the third quarter of 2019. After that they stopped falling and started to rise, though the rate of rise is 
the same as the rate of the initial fall.

The changes in the developments in the euro area are in the same direction. Although the 
contradictory reaction of prices becomes stronger over time everywhere, it does not notably change in 
size in Estonia. The initial contradictory reaction in prices in Estonia and in the euro area indicates an 
important role for import prices, including commodity prices, which are less affected by monetary policy. 
Domestic prices react strongly to monetary policy. This can be seen clearly from changes in the GDP 
deflator, which follow the changes in the monetary policy interest rate.

Figure 39. The impact of interest rate cuts in the euro area and Estonia 
with GDP deflator inflation in the model

Source: Eesti Pank

0 10 20 0 10 20

0 10 20 0 10 20 0 10 20

0%

0.1%

0.2%

0.3%

0.4%
Estonian GDP level

0%

0.1%

0.2%

0.3%

0.4%
Estonian GDP deflator growth

quarters

0%

0.05%

0.1%

0.15%

0.2%
euro area GDP level

quarters

0%

0.05%

0.1%

euro area GDP deflator growth

quarters

-0.1

-0.08

-0.06

-0.04

-0.02

0

p
e

rc
e

n
ta

g
e 

p
o

in
t

3-month Euribor

Q1 1999–Q3 2019

Q1 1999–Q4 2018

Q1 1999–Q4 2017

Q1 1999–Q4 2016

Q1 1999–Q4 2015

Q1 1999–Q4 2014

Q1 1999–Q4 2013



T
H

E
 I

M
P

A
C

T
 O

F 
N

E
G

A
T

IV
E

 I
N

T
E

R
E

S
T

 R
A

T
E

S
 O

N
 T

H
E

 E
S

TO
N

IA
N

 E
C

O
N

O
M

Y
 A

N
D

 F
IN

A
N

C
IA

L 
S

E
C

TO
R

36

Figure 39 illustrates a similar model to that in Figure 38, but the HICPs of the euro area and 
Estonia have been replaced by the GDP deflators. The initial monetary policy shock is identical 
and the impact on GDP is similar. The estimates of the impact of changes in the interest rate are very 
different though. In comparison to the case where there is no change in monetary policy, support from 
monetary policy increases the euro area GDP deflator by a cumulative 0.6 percentage point or so, while 
the Estonian GDP deflator rises by a cumulative 1.4 percentage points. Like with the differences in the 
impact of GDP, the Estonian GDP deflator reacts almost twice as strongly as the euro area GDP deflator.

ESTIMATING THE TRANSMISSION OF MONETARY 
POLICY USING A DSGE MODEL
Next, the Eesti Pank Dynamic Stochastic General Equilibrium (DSGE) model can be used 

to help analyse how Estonian GDP and HICP react to monetary policy shocks in the euro 
area over the past two decades using different time windows. The results are model-based 
and the structure, construction and assumptions of the EP DSGE model need to be considered when 
interpreting them32.

To analyse how the non-standard policy measures of the European Central Bank, including neg-
ative interest rates, have affected the transmission channels for monetary policy, the DSGE model 
parameters are repeatedly recalculated using 10 and 15 year data windows. The reaction of Estonian 
GDP and HICP to euro area monetary shocks is estimated for each window. The shock is assumed 
to be an unexpected cut of one percentage point in the monetary policy interest rate each year, or  
25 basis points a quarter33.

The Eesti Pank DSGE model is estimated with time windows of two different lengths over seven 
time periods, which are the first quarter of 1999 to the fourth quarter of 2013, the first quarter of 2000 
to the fourth quarter of 2014, and so on until the first quarter of 2006 to the fourth quarter of 2019 
for the 15-year windows; and the first quarter of 2004 to the fourth quarter of 2013, the first quarter 
of 2005 to the fourth quarter of 2014, and so on until the first quarter of 2010 to the fourth quarter 
of 2019 for the 10-year intervals. In the earlier time periods there were mostly standard monetary 
policy measures, which were mainly changes in the interest rate, and the later periods partly cover 
the non-standard monetary policy measures of the European Central Bank, which include negative 
interest rates and the large-scale asset purchase programmes.

The results of the estimation are shown in Figures 40-43. Figures 40 and 41 show changes in the 
level of GDP in Estonia in response to a monetary policy shock in the euro area with 10 and 15-year 
intervals. Figures 42 and 43 show changes in the Estonian HICP in response to a monetary policy 
shock in the euro area with 10 and 15-year intervals. It can be concluded from the Eesti Pank 
DSGE model that the non-standard monetary policy measures of the European Central 
Bank have not caused any substantial changes in the monetary policy transmission chan-
nels for Estonia. The impact of monetary policy is more or less equal in different periods 
and the small differences come mainly from statistical error.

The stability of the bank’s DSGE model estimates may arise because the structure of the model 
is relatively rigid and some of the parameters in the model are fixed. It should also be remembered 
when interpreting the results of the model that the reaction of the Estonian economy is not only the 
direct response to unexpected changes in the interest rate by the European Central Bank, but is also 
a response to other factors that affect the Estonian economy through the foreign trade channel.

32  The Eesti Pank DSGE model is a medium-sized structural DSGE model with two main parts. The first describes the Estonian 
economy in the form of a small open economy that is mainly connected to the euro area through monetary policy and exports and 
imports, and the second describes the euro area economy in the form of a closed economy. There is also a small non-structural 
block that describes Estonia’s other trading partners using a vector autoregressive (VAR) model. Two thirds of the parameters in 
the Eesti Pank DSGE model are estimated, the remainder are calibrated. A more detailed description of the Eesti Pank DSGE model 
can be found in the article from 2011 by Paolo Gelain and Dmitry Kulikov “An Estimated Dynamic Stochastic General Equilibrium 
Model with Financial Frictions for Estonia”, Eastern European Economics, no 49-5, pp 97–120.

33  These are not real time estimates as each data window uses the latest data from the European Central Bank Eurostat. The 
starting point for sample is the first quarter of 1995 and it ends in the fourth quarter of 2019.
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HOW MONETARY POLICY AFFECTS THE 
ESTONIAN ECONOMY THROUGH INTEREST 
RATES IN THE EESTI PANK MACRO MODEL
The immediate impact of monetary pol-

icy measures on GDP and consumer price 
inflation through the interest rate channel is 
small. Monetary policy enters the macro model 
directly through the short-term interest rate, which 
is the three-month Euribor. It is assumed when cali-
brating the monetary policy shocks that without the 
monetary policy decision the interest rate would 
have remained throughout the whole period at the 
level of the second quarter of 2014. The shock was 
estimated with the interest rate as the only external 
factor that changed, while other factors in the exter-
nal environment remained the same. Essentially 
this means that the interest rate changes only for 
Estonia, leaving aside the monetary policy impact 
on Estonia’s trading partners and the second round 

Figure 40. GDP level in Estonia (10-year view)

Source: Eesti Pank
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Figure 41. GDP level in Estonia (15-year view)

Source: Eesti Pank
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Figure 42. Yearly growth in the Estonian 
HICP (10-year view)

Source: Eesti Pank
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Figure 43. Yearly growth in the Estonian 
HICP (15-year view)

Source: Eesti Pank
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Figure 44. Three-month Euribor

Source: European Central Bank
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effects from them that also affected the Estonian economy. Figure 44 uses a dashed line to indicate the 
hypothetical interest rate unaffected by monetary policy. In reality the three-month Euribor fell in response 
to monetary policy, turning negative in 2015.

The simulation in the macro model shows that a cut in the interest rate increases GDP growth and 
inflation only a little (see Figures 45-46). There are two essential reasons for this. Firstly, foreign trade 
and competitiveness soften the impact from the interest rate on the economy. The model 
simulation shows an increase in investment and consumption, but this is accompanied by faster growth 
in imports, meaning the effect on GDP was smaller. Cyclically increasing GDP opens the output gap 
that brings price pressures. This then means that exports become less competitive as the wider output 
gap makes production more expensive. Increased consumption and investment are in this way offset 
by slower growth in exports. The rise in consumer prices does not reflect all of the price pressures, as 
a large part of consumer prices are set by import goods, which do not change in price in this scenario.

Secondly, the impact of the cut in the interest rate was softened by a change in the lending 
policy of the banks that put a floor under the base interest rate of new loans (see Chapter 4). 
This meant for those loans that no notice was taken of whether the interest rate had fallen below zero. 
Figures 47-48 illustrate how the change in the interest rate affects GDP growth and inflation with different 
lending policies at the banks. The difference caused by the policy of the banks arose in 2015, when the 
three-month Euribor turned negative. Without the floor for the base interest rate on bank loans, the cut in 
the interest rate would have had a larger impact on the economy.

Figure 45. Interest rate shock 
effect on GDP growth

Source: Eesti Pank
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Figure 46. Interest rate shock 
effect on inflation

Source: Eesti Pank
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Figure 47. Interest rate shock 
effect on GDP growth

Source: Eesti Pank
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Figure 48. Interest rate shock 
effect on inflation

Source: Eesti Pank
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THE IMPACT OF STANDARD AND 
NON-STANDARD MONETARY POLICY 
IN THE EESTI PANK MACRO MODEL
On top of its direct impact through changes 

in interest rates, monetary policy can have an 
effect through the foreign trade and competi-
tiveness channel. A cut in the interest rate causes 
economic activity to increase, and this is accom-
panied by growth in demand for imports and trade.

The impact of standard and non-standard 
monetary policy in the euro area has been 
estimated by Rostagno et al., 2019 (see Chap-
ter 1). Those estimates can be taken as a 
starting point to find how much monetary pol-
icy has affected GDP and inflation in Estonia 
through foreign trade and competitiveness. 
The impact on GDP and inflation is transferred into 
import and export prices in Estonia’s trading part-
ners in the euro area, and the elasticity indicators 
needed for the calculation are found by estimating 
a distributed lag model. The indicators for trading 
partners in the euro area are then transferred into 
the estimates for all of Estonia’s foreign demand 
and trading partners, using the share of euro area 
countries in Estonia’s exports and imports as found 
from the balance of payments. Figure 49 shows 
that the accommodative monetary policy in the 
euro area left growth in Estonia’s external demand 
1.7%-1.8% faster in 2017 and 2018 than it would 
otherwise have been.

Monetary policy had a discernible impact 
on growth and inflation in the Estonian econ-
omy through the foreign trade channel (see 
Figures 50-51). GDP growth in 2017 and 2018 was 
0.8 percentage point faster than it would otherwise 
have been thanks to the impact of euro area mon-
etary policy transmitted through the foreign trade 
channel.

In summary the impact channels observed 
left economic growth in Estonia around 1 per-
centage point faster in total in 2017 and 2018 
and inflation 0.2-0.3 percentage point higher 
than would otherwise have been the case. The 
largest part of the impact of monetary policy came 
through the foreign trade channel, as is illustrated 
by the blue boxes in Figures 52 and 53. The direct 
impact of the cut in the interest rate was smaller, 
and it was softened by a change in the lending pol-
icy of the banks when they set a floor for base inter-
est rates.

Joonis 49. Growth in external demand

Sources: European Central Bank, Eesti Pank
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Figure 50. External assumptions 
shock effect on GDP growth

Source: Eesti Pank
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Figure 51. External assumptions 
shock effect on inflation

Source: Eesti Pank
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Figure 52. Monetary policy 
effect on GDP growth

Source: Eesti Pank
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Figure 53. Monetary policy effect on inflation

Source: Eesti Pank
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SUMMARY

Negative monetary policy interest rates have been applied by several central banks around 
the world since the last financial crisis. It is mostly the central bank deposit interest rate that has 
been lowered into negative territory, meaning that the commercial banks have to pay to hold excess 
reserves at the central bank. Different countries had slightly different reasons for using negative mone-
tary policy interest rates. Denmark and Switzerland for example mainly used negative interest rates to 
stop their currency appreciating and to stop inflows of capital, while the euro area and Japan have mainly 
used them to stabilise sliding inflation expectations and encourage lending. All the central banks have 
however had the same main goal of encouraging economic growth and inflation.

Low monetary policy interest rates do not necessarily offer as much stimulus as it may 
initially appear. One cause of this is the low real equilibrium interest rate, which the central banks are 
not able to control themselves even though they set their interest rate policies in relation to it. The primary 
possible cause of the fall in the equilibrium interest rate is slower potential growth in economies and faster 
growth in global savings relative to investment. The equilibrium interest rate cannot be observed directly 
but research has found that the real equilibrium interest rate in the euro area as a whole has been close 
to zero or negative in recent years. However, there are substantial differences between countries in the 
euro area, which may dictate how strongly monetary policy affects each individual country. It is probable 
that the equilibrium interest rate for countries like Estonia with relatively higher potential growth is also 
higher, and so an accommodative monetary policy generally has a stronger impact.

Monetary policy is transmitted into the economy through negative interest rates in gen-
erally the same way as it is through positive monetary policy interest rates. Monetary policy 
affects the interbank money market interest rates on which longer-term interest rates and the cost of 
financing for companies and households depend. The key question is what banks do when there are 
limits on transmitting negative interest rates to depositors, and where the border is beyond which cuts in 
interest rates stop having a positive impact on lending. Low interest rates, especially when they remain 
low for a long time, can also have side-effects for banks and the rest of the financial sector, through rising 
asset prices or a weak return on pension funds for example. However, these effects are not necessarily 
related to negative interest rates alone, but may also come more generally from interest rates being low 
for a long time or from a general decline in the return on capital.

The introduction of the negative interest rate on the central bank deposit facility has 
affected the Estonian financial sector, but less so than it has the financial sector in the euro 
area on average. Very low interest rates affect the ability of the banks to earn revenues, and may raise 
questions about the sustainability of the business models they have been using. Monetary policy has not 
yet caused any major problems for the banks operating in Estonia. Although the banks have largely not 
passed negative interest rates on to their client deposits, they have applied a zero floor to the interest 
rates of a large part of the loan portfolio. The banks have also raised the risk margins on new loans a little, 
which has allowed them to maintain their net interest income relatively well. The banks have not however 
substantially increased the risk level of their portfolios or focused on riskier business segments. If the 
unconventional monetary policy measures remain in place for a long time though, the banks operating 
in Estonia and the whole of the financial sector could be driven to adapt their activities more and more 
to the new interest rate environment. However, it is unlikely that the Estonian financial sector would be 
affected enough that its ability to finance the economy and provide other financial services would dete-
riorate significantly. It is recommended that macroprudential measures be taken to ease the side-effects 
of negative interest rates.

A large share of loans in Estonia have a floating interest rate, and so a fall in money market 
interest rates generally has a strong and rapid impact on borrowers and the economy, though 
this has been limited by the wider use of zero interest rate floor loan contracts since 2014. The 
six-month Euribor turned negative at the end of 2015, and since then companies and households have 
gained around 75 million euros in total from reduced interest expenses. The share of loan contracts that 
do not have a zero interest rate floor is by now quite small, and changes in base interest rates below zero 
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have only a limited impact on the interest expenses of companies and households. The banks have also 
raised the interest margins on new loans in order to preserve their profitability.

Unlike in some other countries in the European Union, the banks in Estonia have not 
applied negative interest rates to deposits of retail clients and have only done so to a very 
limited extent for large clients. This means the direct impact of negative interest rates on depositors 
and savers in Estonia has been small. However, the level of interest rates indirectly affects the saving and 
investment decisions of companies and households. Low and negative interest rates have not reduced 
the savings of Estonian households, but they have increased investment in securities and there has 
been even more growth in savings invested in the little-regulated or unregulated financial sector such 
as savings and loan associations and crowdfunding platforms. Low interest rates have also encouraged 
investment by households in real assets, especially residential space. As loan contracts with an interest 
rate floor are used for loans issued to buyers, developers and managers of real estate, negative inter-
est rates have had only a limited direct impact on the real estate market in Estonia through the lending 
channel. The impact comes mainly from low interest rates in general, and only indirectly from negative 
interest rates.

Despite the single interest rate policy, the monetary policy stance may turn out to be dif-
ferent across the member states of the monetary union. It depends on several factors including 
real interest rates and how synchronised the economic cycle in each individual country is with the cycle 
of the euro area. The real interest rate, which is the interest rate adjusted for inflation, has been lower in 
Estonia for most of the time since 2011 than that in the euro area as a whole. This is mainly because infla-
tion has been higher in Estonia. This indicates that monetary policy seen through real interest rates has 
been more supportive in Estonia than in many other countries in the euro area. The Estonian economy 
has in general moved in lockstep with that of the euro area in cyclical terms. This means that the single 
monetary policy of the euro area supported the Estonian economy at a time when support was needed.

Estonia is a small and open economy, which means that changes in the external environment are 
mostly reflected quickly in the Estonian economy. Earlier research has shown that the monetary policy of 
the European Central Bank has a stronger impact on economic growth and inflation in Estonia 
than it does on average in the euro area. Analysis by Eesti Pank shows that the period when rates 
were negative did not see any significant changes in the transmission of monetary policy. This means 
that the monetary policy of the European Central Bank has still had a greater effect on GDP and prices in 
Estonia while interest rates have been negative than it has in the euro area on average.

Looking only at the interest channel, or how the monetary policy interest rate affects inter-
est rates in the money market and then in the Estonian economy more broadly, shows that the 
impact on the economy has been relatively modest while interest rates have been negative. 
This is partly because of the zero floor that the banks have applied to base interest rates. However, 
monetary policy has an impact not only through interest rates, but also through foreign trade 
and competitiveness. Lower interest rates cause economic activity to increase throughout the euro 
area, and this is accompanied by growth in foreign demand and trade for Estonia. The European Central 
Bank has also introduced several other unconventional monetary policy measures, and so it is extremely 
difficult to analyse the separate impact of negative interest rates alone. Following from the estimate by 
the European Central Bank of how its whole package of measures taken in 2015-2018 affected the euro 
area economy, it is apparent that monetary policy had a discernible impact on growth and inflation in the 
Estonian economy through the foreign trade channel.

In total the impact channels observed left economic growth in Estonia around 1 percentage point 
faster in 2017 and 2018 and inflation 0.2-0.3 percentage point higher than would otherwise have 
been the case.
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APPENDIX 1. NEGATIVE INTEREST RATES IN 
THE FIVE EURO AREA COUNTRIES FROM 
CENTRAL AND EASTERN EUROPE34 

Reigl and Staehr (2020) analyse the impact of negative Eurosystem interest rates on the five 
small euro area countries in Central and Eastern Europe (Central and Eastern Euro Area, CEEA). 
These countries are Slovenia, Slovakia, Estonia, Latvia and Lithuania. The majority of similar such 
analyses have focused on the core countries in the euro area, while the developments in smaller 
euro area countries have been researched very infrequently. Reigl and Staehr look closely at devel-
opments in those countries in interest rates on loans and deposits, lending volumes, housing 
prices, and, to some degree, general economic indicators such as the dynamics of growth and 
inflation. The authors are interested in whether the accommodative monetary policy in the euro 
area and negative monetary policy interest rates pose a threat to financial and economic stability 
in the CEEA countries.

The CEEA countries are in general too small for developments in their economies to have a sub-
stantial impact on the consolidated economic indicators for the euro area or and so on monetary 
policy there, whereas the monetary policy of the euro area evidently has an impact on the perfor-
mance of the CEEA countries. There are both direct and indirect effects from it. The direct effect 
comes from the monetary policy of the Eurosystem and more precisely from interest rate policy. 
Negative monetary policy interest rates are passed on immediately into the funding costs of banks 
operating in the CEEA countries, and this then affects the operations of those banks. Euro area 
monetary policy also has an indirect effect in those countries through the exchange rate channel 
and international capital flows for instance. On top of this they are affected by general economic 
developments in the euro area such as international trade and economic growth, as all the coun-
tries in the euro area are closely interlinked.

Data on the CEEA countries indicate that the supply of credit to the private sector started to 
grow quite strongly in four of the five countries after the negative deposit rate was introduced in the 
euro area in 2014 (see Figure A.1). The exception was Estonia, where the supply of credit initially 
declined but then started to grow from 2016. Growth in lending has however slowed and stabilised 
in all of the countries in recent years, but at different levels, posting 6-7% in Slovakia and Estonia, 

34  Reigl, N., Staehr, K. Negative Interest Rates in the Five Eurozone Countries from Central and Eastern Europe, CESifo 
Forum 1/2020, March, Volume 21. 

Figure A1. Yearly growth in bank loans to 
households and non-financial corporations

Source: European Central Bank
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Figure A2. Bank interest rates on outstand-
ing loans to non-financial corporations,  
per cent per year

Source: European Central Bank
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4-5% in Lithuania and Slovenia, and around 1% in Latvia. The differences are partly due to steps 
that have been taken within countries to limit rises in real estate prices and macroprudential mea-
sures taken to avoid the chance of financial imbalances building up.

By observing movements in loan and deposit interest rates, Reigl and Staehr find that the nega-
tive deposit interest rates in the euro area have affected the loan interest rates of banks in the CEEA 
countries more than their deposit interest rates. Interest rates on loans to non-financial sector 
companies and households fell steadily from 2014 onwards in all five of the countries (see Figures 
A.2 and A.3). The interest rates on corporate loans fell most in Slovenia, which was in recession in 
2011-2013, declining from 4% in 2014 to below 2% by 2019. Interest rates on loans to households 
fell most in Slovakia, where they declined by a similar amount. Interest rates on loans to households 
have been below 2.5% in all the CEEA countries since 2018. This is largely because the costs of 
funding for the banks have come down.

Interest rates on household deposits have by now fallen to close to 0% in all five of the countries 
(see Figure A.4). They fell a little more slowly in Slovakia than elsewhere, but a large share of rates 
there were fixed. The deposit rates did not actually turn negative but remained just above 0% in all 
the countries considered except Latvia.

Low interest rates have contributed to the rise in housing prices in almost all the countries, 
and so several of them have taken various measures to protect stability in the financial sector and 
prevent excessive risks in the real estate sector. The data show that the rise in prices of residential 
property has slowed in recent years in Lithuania and Estonia. Reigl and Staehr consider macro-
economic indicators and note that GDP grew relatively quickly in the CEEA countries after 2014, 
with growth rates holding at around 5%. They also note that the rate of growth slowed in those 
countries from 2019, as it did in the euro area as a whole. Inflation has generally been moderate at 
2-2.5% in recent years. This is clearly higher than in the whole of the euro area, but this is in large 
part because of the ongoing convergence process in the five countries.

Reigl and Staehr conclude that the economies in the CEEA countries have generally performed 
well since the negative deposit rate was introduced in the euro area, and that there are not many 
indications of overheating. Faster credit growth and rising housing prices suggest though that 
changes in the favourable conditions in future could cause several imbalances in the economies 
and the financial sectors in the CEEA countries.

Figure A3. Bank interest rates on outstand-
ing housing loans,  per cent per year

Source: European Central Bank
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Figure A4. Bank interest rate for sight depo-
sits held by households,  per cent per year

Source: European Central Bank
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