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Dear readers,

This issue contains three articles about the challenges faced by central banks in the wake of
the global financial crisis.

¢ Hanna Armelius, Carl-Johan Belfrage and Hanna Stenbacka analyse why world trade
has been so weak since 2008. One possible explanation is that the crisis has contributed
to increased uncertainty regarding the future among households and companies,
which has held back the provision of credit and trade. Another explanation is that
the long-run globalisation trend prior to the crisis has slowed down, as a result of the
crisis and new types of trade barriers, which may be difficult to measure. The authors
use an econometric model that includes a globalisation trend, measures of financial
stress and a new measure of economic policy uncertainty. They find empirical support
for both explanations, but find the former, increased uncertainty, more appealing as
it is somewhat more robust. If this is the case, world trade may recover faster when
uncertainty over the future declines.

¢ Daniel Hansson, Louise Oscarius and Jonas Soderberg analyse the role played by
shadow banking in the Swedish financial system. Shadow banks played a major role in
the global financial crisis and are not subject to the same regulation and supervision
as normal banks. The authors show that shadow banking in Sweden is relatively small,
compared with the traditional banking sector in Sweden and compared with shadow
banking in many other countries. Moreover, the Swedish shadow banking sector is
largely comprised of investment funds that are regulated and under the supervision
of Finansinspektionen (the Swedish financial supervisory authority). Shadow banks in
Sweden contribute to the funding of the Swedish banks, primarily through investments
in the banks' fixed-income securities. However, money market funds in the United States
contribute more than twice as much to the Swedish banks' funding, compared to the
Swedish shadow banks. This means that shadow banking abroad has greater significance
for the Swedish financial system than shadow banking in Sweden. In conclusion, the
authors point out the need to follow the development of Swedish and foreign shadow
banking, as it can influence financial stability in Sweden.

¢ Virginia Queijo von Heideken and Peter Sellin analyse the role played by the liquidity
surplus in the Swedish banking system for the Riksbank's implementation of monetary
policy and the transmission from the repo rate to interbank rates with short maturities.
The background to this is that the Swedish banking system has in recent years moved
from a liquidity deficit to a liquidity surplus in relation to the Riksbank. This means
that the Riksbank now takes in liquidity from the banking system instead of supplying
liquidity, as before. The surplus in the banking system has moreover grown over time,
for several reasons. This is because the Riksbank's annual payment of profits to the
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Treasury and its interest and administration fees are not deducted from the return on

its assets, but instead affect the size of the monetary policy transactions. Moreover, the
surplus has grown as a result of a decline in the general public's demand for banknotes
and coins. The authors find, with the support of econometric analysis, that the increased
liquidity surplus in the Swedish banking system since 2007 has been linked to downward
pressure on short-term interbank rates. However, this effect is minor, as most of the
surplus is invested in Riksbank Certificates. Another result is that the larger the surplus is,
the less the turnover will be among the monetary policy counterparties on the overnight
market. This effect is also minor, however, as most of the surplus is invested in Riksbank
Certificates. Similar patterns are also visible in other countries that have had a liquidity
surplus in the banking system over a long period of time.

Read and enjoy!

Claes Berg, Tomas Edlund, Kristian Jonsson and Cecilia Roos-Isaksson
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Contents

The mystery of the weak growth of world trade after the global
financial crisis 7
Hanna Armelius, Carl-Johan Belfrage and Hanna Stenbacka

After the financial crisis in 2008, there was a sharp drop in world trade and, following
an initial recovery, its growth rate has been unusually slow relative to growth in world
GDP. Alternative explanations for this mystery of weak world trade growth after the
crisis provided in research literature are: (i) financial distress affecting trade credits and
trade-reliant investment; (ii) heightened uncertainty affecting trade negatively; and
(i) “murky" protectionism. In the article, an econometric error-correction model is
used to estimate how global trade may have been affected by these different factors
by adding indicators of financial stress, and the Economic Policy Uncertainty Index of
Baker, Bloom and Davis. An important conclusion is that heightened uncertainty may
be the key explanation for the weak trade growth. An alternative explanation is that
there has been a trend of weakening globalisation after the crisis, which will be of a
more permanent nature.

Shadow banking from a Swedish perspective 23
Daniel Hansson, Louise Oscarius and Jonas S6derberg

Shadow banking entails institutions and activities that conduct bank-like operations,
but are not regulated and supervised as traditional banks. In this article, the authors
analyse the Swedish shadow banking sector. Moreover, they study the links between
the Swedish banking system and shadow banks in Sweden and abroad. The analysis
shows that the shadow banking sector in Sweden is relatively small compared to both
the Swedish banking sector and the shadow banking sector in many other countries.
Shadow banking in Sweden consists mainly of investment funds, such as money market
funds, under the supervision of Finansinspektionen. The most prominent link between
Swedish shadow banks and the banking system is that shadow banks contribute to
the banks' funding by investing in their bonds and certificates. However, the funding
provided to Swedish banks by US money market funds is more than double that of the
entire Swedish shadow banking sector. Finally, the article highlights the importance of
carefully monitor future developments in the Swedish shadow banking sector.
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The banking system’s liquidity surplus and interest rate formation 59
Peter Sellin and Virginia von Heideken

In recent years, the Swedish banking system has gone from having a structural liquidity
deficit towards the Riksbank, to having a surplus. This has led to the Riksbank regularly
withdrawing liquidity from the banking system instead of supplying it, as it used to do.
The surplus has grown over time because the Riksbank has not used the return on its
assets for distributing profits to the government and for interest and administrative
expenses. Instead, such payments have been allowed to affect the size of monetary
policy operations. Also, notes and coins have been in less demand from the general
public since 2007, which is also a reason for the surplus growth. In this article, the
authors attempt to highlight whether the surplus has had any consequences for the
practical implementation of monetary policy, and for the impact from the repo rate to
short interbank rates.
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The mystery of the missing world
trade growth after the global financial
Crisis

HANNA ARMELIUS, CARL-JOHAN BELFRAGE AND HANNA STENBACKA®

The authors work at the Monetary Policy Department of the Riksbank.

After the financial crisis in 2008, there was a sharp drop in world trade and, following an
initial recovery, its growth rate has been unusually low relative to growth in world GDP.
Alternative explanations for this mystery of missing world trade growth after the crisis
provided in the literature are: (i) financial distress affecting trade credits and trade-reliant
investment; (ii) heightened uncertainty affecting trade negatively; and (iii) “murky”
protectionism. We use an econometric error-correction model to estimate how global
trade may have been affected by these different factors by adding indicators of financial
stress, and the Economic Policy Uncertainty Index of Baker, Bloom and Davis (2012),
respectively. An important conclusion is that heightened uncertainty may be the key
explanation for the weak trade growth. An alternative explanation is that there has been a
weakening in the decades-long globalization trend after the crisis, which will be of a more
permanent nature.

Introduction

In the decades preceding the global financial crisis, world trade grew at about twice the
rate of world GDP. After the large decline in 2008-2009 and a brief recovery in 2009-2010,
trade has grown at about the same rate as GDP (see Figure 1). In other words, world trade
growth has halved relative to GDP growth, and this has puzzled many observers, giving rise
to titles such as “The Great Trade Collapse”.!

*  We are grateful to Michael Andersson, Claes Berg, Magnus Lindskog, Hans Dellmo, André Reslow and
participants at the EcoMod 2014 conference for discussions and valuable input.
1 Novy and Taylor (2014), see also OECD (2013).

7=



B SVERIGES RIKSBANK ECONOMIC REVIEW 2014:3 Bl

Figure 1. World trade and world GDP
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Sources: CPB Netherlands Bureau for Economic Policy Analysis and data from the IMF's
global forecasting model (GPM)

One possible explanation for the slowdown in trade growth could be lingering effects

of the crisis that are likely to affect trade to a greater extent than GDP. More restrictive
lending standards and increased economic policy uncertainty are possible factors of that
kind.? Another explanation is that trade growth has slowed down because the protracted
trend towards more liberal trade was broken at the time of the global financial crisis. This
may be related to an increase in murky protectionism or financial protectionism.?

In this paper, we use a global trade model developed by Gruber et al. (2011) in an
attempt to explore the alternative explanations mentioned above. We extend on their
work by including the post financial crisis period in the estimation, which also enables us
to examine whether a structural break occurred at the time of the crisis. Furthermore,
we include a variable that captures economic policy uncertainty in the form of an index
developed by Baker, Bloom and Davis (2012), which is of importance to trade at the firm
level according to Novy and Taylor (2014).

We also perform a counterfactual analysis in which we compare the projections for
world trade associated with the alternative explanations to the actual development of world
trade since mid-2010. We find a possible explanation for the weak world trade growth to
be economic policy uncertainty. Financial stress, on the other hand, only seems to be of
importance to world trade in its most acute state. An alternative conclusion could be that
an increase in less tangible forms of protectionism has caused a structural break in the
globalisation trend. As only a short period of time has passed since the acute phase of the
crisis, it difficult to use statistical methods to determine which factor is the most important.

2 See for instance Gruber et al. (2011) and Novy and Taylor (2014).
3 See Baldwin and Evenett (2009), Evenett and Wermelinger (2010), Cernat and Madsen (2011), and Georgiadis
and Grab (2013).
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Both can explain the slowdown in world trade growth, but have broadly diverging
implications for the development of world trade going forward.

Background: global trade and GDP

It is a well-known fact that growth in world trade is closely related to, but more volatile
than, growth in world GDP (see Figure 1). However, the collapse in world trade that
occurred during the financial crisis in 2008-2009 was exceptional; trade volumes fell

19 per cent from peak to trough.* Following a brief recovery in 2010, growth in world
trade has been somewhat lower than that of world GDP, which has been relatively weak in
itself. As shown in Figure 2, it is primarily imports of advanced economies that have been
sluggish.

Figure 2. Import volumes of goods in advanced and emerging economies
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Source: CPB Netherlands Bureau for Economic Policy Analysis

The diminished effect of world GDP on world trade has given rise to speculation about
increased protectionism, or about a wave of globalisation now reaching its ebb. There have
been two major waves of globalisation in the past. The first wave occurred between the
mid-19th century and World War I, with the developments of the railroad, the steamship
and the telegraph. The second wave began after World War Il, when advanced economies
began pursuing policies to increase international trade. This second wave of globalisation
has, in the past two decades, been underpinned by advances in information technology
and expansion of regional and global trading arrangements. For instance, Mercosur and
NAFTA were established, while European integration was advanced through the formation
of the European Union. At the global level, the transformation of GATT into the WTO, and
China joining in 2001 were significant steps.

4 Gruber et al. (2011), Baldwin (2009).
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In recessions, governments have sometimes attempted to protect their domestic
industries from foreign competition through protectionist policies. In the aftermath of
the Great Depression, for instance, there was an increase in protectionism in the form of
tariffs and import quotas. After the financial crisis of 2008-2009, many feared that the
trade policy developments of the 1930s would be repeated. However, with help of the
establishment of the G20°, such traditional forms of protectionism were largely avoided.
While the initial fears of heightened protectionism turned out to be exaggerated, some
argue that it has indeed increased and is partly to blame for the slowdown in global trade
growth.® According to that view, this new wave of protectionism has involved less tangible
measures, such as safety regulations, or buy-local clauses in bailout packages. This has
given rise to the term “murky protectionism”.” Another form of “murky" protectionism is
a (sometimes unintended) consequence of renewed financial regulation, called “financial
protectionism”.® The less tangible nature of these new types of protectionism makes them
harder to detect and measure than more conventional forms of trade barriers, and there
are few empirical studies available.® An indication could be found in the Global Trade
Alert reports on measures affecting trade that have been published since 2009. They do,
however, lack information on the share of trade that is affected by individual measures, as
well as a historical time series that could be used in our estimations. In order to be able to
investigate the possible contribution of trade barriers to the mystery of the weak growth of
world trade after the crisis, more indirect means must thus be employed.

Model and data description

In order to analyse the relationship between global trade and GDP after the crisis in 2008-
2009, we use an error-correction model developed by Gruber, di Mauro, Schnatz, and
Zorell (2011), henceforth referred to as GMSZ. The model rests on the assumption that all
deviations from a long-run equilibrium relationship between global trade and GDP will be
corrected.

GMSZ estimate their model for the period 1981Q1-2008Q3. They did not include the
crisis years in their estimations, since these years were considered outliers. We have the
advantage of being able to extend the analysis to also include the years following the

(S}

The G20 consists of representatives of 20 large economies that comprise the lion's share of world GDP and
trade. Since the global financial crisis, the G20 has had a prominent role in global economic policy coordination.
Hufbauer et al. (2013).

Baldwin and Evenett (2009), Evenett and Wermelinger (2010), and Cernat and Madsen (2011).

Georgiadis and Grdb (2013).

Rose and Wieladek (2011).

O 0N O
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acute phase of the crisis.'® " During the period 1994-2013, global GDP rose at an average
annual rate of 3.7 per cent while trade grew considerably faster, at a rate of 5.6 per cent,
see Figure 3. This is possible in a world in which production is increasingly fragmented into
global supply chains. Production in an individual country marks one step in the production
process, and the products are then exported to the country with the next link in the global
supply chain. While the trade figures represent the total export values, only the domestic
value added is included in national GDP. Like GMSZ, we include a linear globalisation
trend in our model to capture not directly measurable factors that are of importance to the
relationship between trade and GDP. This includes increasingly integrated global supply
chains, increased outsourcing, dismantling of trade barriers and declining transportation
costs.

Another feature of global trade during the period 1994-2013 (and most likely in
earlier periods too) is that it varied with global GDP, but that the variations in trade were
greater than those in global GDP. This is because, during economic up- and downturns,
the relatively trade-intensive parts of aggregate demand, such as private investments and
consumption of durable goods, tend to vary the most.

Figure 3. Trade and GDP growth
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Note. The dotted lines show the averages for the period.
Sources: CPB Netherlands Bureau for Economic Policy Analysis and CEPREMAP

First, we perform tests which confirm that the necessary conditions for the error-correction

10 We also estimate the model for 1962-2013 using OECD export data as a proxy for world trade and OECD GDP
data. Using annual data severely reduces the fit of the model.

11 The global trade data we use is a seasonally adjusted, quarterly index from CPB World Trade Monitor and covers
the period 1994Q1-2013Q4. Our global GDP data is a Purchasing Power Parity-weighted, seasonally adjusted,
quarterly index for the countries included in the IMF's global macroeconomic forecasting model GPM described
by Carabenciov et al. (2013). GDP statistics refer to the period 1994Q1-2013Q3. Our sample therefore starts
in 1994Q1 and the forecast period for global trade is 2013Q4-2016Q4. While the PPP weighting and the
incomplete country coverage makes this data less than ideal for our purposes, readily available quarterly world
GDP series are unfortunately rare.

-1 -
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formulation of the model are present, i.e. that global trade and GDP are non-stationary,
integrated of the same order and cointegrated.”? We subsequently estimate in one step the
error correction model

(M Atrade, = ect(trade,, — fGDP,, — 8t) + L, Atrade, ,+ A, AGDP, + ¢,

where trade is (the log of) global trade, GDP is (the log of) global GDP and ¢, represents
white noise residuals. The estimated parameters are the error correction parameter ect, the
long-term income elasticity of world trade f, the effect of the globalisation trend, ¢, on the
trade volume 6, and the 4 which represent short-term dynamics.

The terms in parentheses thus capture the long-run relationship between trade and GDP
and the estimated error correction parameter captures the “speed of adjustment” of trade
to that long-run relationship after a deviation from it has occurred. We expect f to be close
to 1, since the ratio between trade and GDP ought to be more or less constant in the long
run. A positive value of the trend parameter J captures the growth of global supply chains,
removals of trade barriers, decreasing transportation costs and other factors which may
allow trade to grow faster than GDP during a wave of globalisation.

Results

BASELINE MODEL

The results of our estimation of the baseline model are reported in Table 1. Our parameter
estimates are generally significant at the 1 per cent level and they resemble those of GMSZ.
The long-run elasticity of trade to GDP is close to 1, as discussed above. The differences
from GMSZ in other parameter values probably reflect the difference in estimation period
and in particular that we include the years after the financial crisis. Our estimate suggests a
slower globalisation trend, with about 0.4 percentage points of quarterly growth in world
trade being attributed to the globalisation process, rather than the 0.8 percentage points
found by GMSZ.

12 Using a Johansen cointegration test.

-12 -



B SVERIGES RIKSBANK ECONOMIC REVIEW 2014:3 Bl

Table 1. Estimation results for the baseline model

Dependent variabel: Atrade,
Sample period: 1994Q3-2013Q4

Baseline model Gruber et al. (2011)
Long-term relationship
GDP,, 0.99%** 0.98
t 0.004** 0.008
Speed of adjustment (ect) -0.14%** -0.085%**
Short-term dynamics
Atrade, 0.23%* 0.35%**
AGDP; 1.93%** 1.23***
Adjusted R-squared 0.45 0.54
Autocorrelation test
LM(1) p-value 0.56 0.58
LM(4) p-value 0.47 0.23
Heteroskedasticity test
ARCH(1) p-value 0.62 0.63
ARCH(4) p-value 0.98 0.72

*** Significant at the 1 per cent level. ** Significant at the 5 per cent level.

We also tested other model specifications than the baseline model and alternatives
involving financial stress and uncertainty variables, which are discussed in more detail
below. First and foremost, we have investigated the effects of including oil prices and the
global output gap in the estimated equation to see whether they have explanatory power,
and to check the robustness of the model. Global oil prices can affect trade through,

for example, transportation costs, and the West Texas Intermediate (WTI) oil price is
included in the estimation both in level and first differences, but proves insignificant. The
coefficients and significance levels on the other variables remain stable, implying model
robustness. It is also possible that GDP affects trade differently in economic upturns than in
downturns. We therefore test including an estimate of the global output gap. It turns out
to be insignificant, however, while the other parameters in the model remain stable and
significant.

INCLUDING FINANCIAL STRESS AS AN EXPLANATORY VARIABLE

It has been suggested that trade is likely to be more sensitive to changes in financial
conditions than overall GDP."* A drying-up of credit channels can be expected to affect
trade finance as well as trade intensive activities such as investment.

GMSZ test if financial stress is important to trade using the VIX (Chicago Board Options
Exchange Volatility Index, see Figure 4) which measures implied volatility of the S&P 500
index. They find that the VIX is not statistically significant when included in levels or first
differences, but is significant when represented by a dummy, taking on the value of 1 during
substantial deviations from the mean. Our results (shown in Table 2) line up with theirs.

Another measure of financial conditions is the credit restrictiveness variable BLT (for
Bank Lending Tightness), which is derived from central bank surveys. It has the potential to

13 Amiti and Weinstein (2009).
-13 -
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better capture global credit conditions than the VIX as it measures credit standards and the
terms of banks' lending to businesses and households, see Figure 4. We add an unweighted
average of BLT indices for the United States, euro area and Japan to the baseline model.
However this BLT variable turns out to be insignificant both in level and difference form."

In an alternative model specification we use a dummy for BLT that differentiates
between periods of “normal” bank lending and periods of particularly restrictive credit
conditions (the dummy takes the value one when BLT is at least 2 standard deviations
greater than its mean for the period 1994-2014). Introduced in the model with such a
dummy variable, the influence of BLT is significant at the 10 per cent level and, as expected,
has a negative coefficient (of -0.02). It is worth noting however, that the particularly
restrictive credit conditions captured by the BLT dummy only arose during the period
2008Q2-2009Q22, implying that the variable can in practice be interpreted as a dummy for
the financial crisis.

Figure 4. Bank Lending Tightness (BLT) and VIX
Net values and index, respectively
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Note. The BLT index is an unweighted mean of BLT in the United States, euro area and Japan.
Sources: Bank of Japan, European Central Bank, Federal Reserve and Chicago Board Options
Exchange (CBOE)

14 We also add a European and US index separately, with the same insignificant result.
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Table 2. Estimation results with financial distress added as explanatory variable

Dependent variabel: Atrade,
Sample period: 1994Q3-2013Q4

Baseline model BLT dummy VIX dummy
Long-term relationship
GDP,, 0.99%** 0.99%** 1.00***
t 0.004** 0.004** 0.004**
Speed of adjustment (ect) -0.14*** -0.14*** -0.13***
Short-term dynamics
Atrade,., 0.23%* 0.17 0.15
AGDP; 1.93%** 1.73%** 1.69***
BLT dummy -0.02**
VIX dummy -0.03**
Adjusted R-squared 0.45 0.47 0.49
Autocorrelation test
LM(1) p-value 0.56 0.6 0.55
LM(4) p-value 0.47 0.78 0.46
Heteroskedasticity test
ARCH(1) p-value 0.62 0.65 0.67
ARCH(4) p-value 0.98 0.98 0.98

*** Significant at the 1 per cent level. ** Significant at the 5 per cent level.

All'in all, we conclude that trade seems to be affected by severe financial stress, but that
this effect could probably be captured by including a dummy for times of financial crises, as
neither bank lending tightness nor stock market volatility in levels or first differences appear
to have any effect on trade. In other words, they do not seem to contain any information
regarding the puzzling slowdown in trade after the acute phase of the crisis had passed.

Estimations with uncertainty as an explanatory variable

Another potential explanation for the relative slowdown in global trade growth is increased
uncertainty. According to economic theory, uncertainty has adverse effects on the demand
from firms and households. Bernanke (1983) and Dixit and Pindyck (1994) show that, in
times of uncertainty, high reversal costs for investments lead firms to delay investments.
Households likewise respond to uncertainty by means of lessening their durable goods
consumption.” Therefore, the adverse effects of uncertainty, due to increased value of
waiting to invest and consume, primarily affect the trade-intensive GDP components. This
implies that uncertainty potentially affects trade over and above those captured purely by
aggregate GDP.

In terms of more direct effects of uncertainty on trade, Novy and Taylor (2014) show
that heightened uncertainty leads to firms altering their inventory policies by reducing
foreign orders more than domestic orders. There is thus reason to believe that uncertainty
may affect international trade.

To explore the hypothesis that trade is affected by uncertainty, we use an alternative,
new measure of total economic policy uncertainty developed by Baker, Bloom and Davis

15 IMF (2012).
-15 -
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(2012). This Economic Policy Uncertainty Index (EPU), which indicates uncertainty in the
United States economy, has three components: the first is the number of major newspaper
references to uncertainty; the second is the Congressional Budget Office's (CBO) list of
revenue effects of federal tax code provisions bound to expire in the coming years and
their projections according to the CBO; and the third component is the forecast dispersion
among US forecasters."

Figure 5. Economic policy uncertainty (EPU)
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As can be seen in Figure 5, the EPU index has remained elevated since the financial crisis
of 2008-2009. As opposed to the VIX index which has returned to more normal levels

in recent years as financial stress has diminished (see Figure 4), the economic policy
uncertainty index has remained elevated due to factors such as the US debt ceiling debate
in 2011, general headwinds in reaching political unity regarding fiscal policy in the US, as
well as the sovereign debt crisis in Europe.

16 The index is highly volatile and we have therefore used a three-quarter moving average of the series. We have
used the US EPU index, since the time series is longer than the China and EU indexes which begin in 1995 and
1997 respectively. The US index is highly correlated to the China and EU indexes (with correlation coefficients of
0.5 and 0.7 respectively).

-16 -
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Table 3. Estimation results with uncertainty added as an explanatory variable

Dependent variabel: Atrade,
Sample period: 1994Q3-2013Q4

Including uncertainty

Long-term relationship

GDP,, 1.49%*
t 0.003***
Speed of adjustment (ect) -0.19%**
Short-term dynamics

Atrade,, 0.19**
AGDP, 1.94%**
EPU -0.04**
Adjusted R-squared 0.48
Autocorrelation test

LM(1) p-value 0.56
LM(4) p-value 0.77
Heteroskedasticity test

ARCH(1) p-value 0.64
ARCH (4) p-value 0.97

*** Significant at the 1 per cent level. ** Significant at the 5 per cent level.

Table 3 exhibits the effects of including the EPU index in the estimation of global trade
specified in equation (1). First, the coefficient on the uncertainty variable is negative, as
expected, and significant at the 5 per cent level when the EPU index is included in log-level
form. Since the EPU is significant in level form, this implies that, unlike the case of financial
stress, it is not solely in times of extreme values being reached, but also in normal periods,
that uncertainty is important to global trade (see Table 3).

In order to investigate whether increased uncertainty after the 2008-2009 financial crisis
has affected world trade growth, we perform a counterfactual analysis' of global trade for
the period of interest to us (2010Q3-2013Q4). The actual world trade outcome is shown
by the solid red line in Figure 6. The dotted red line shows the forecast produced by the
baseline model if the estimation procedure is stopped in the second quarter of 2010 (after
the initial rebound in trade had taken place). To produce the forecast, we have used the
actual GDP outcomes during the forecast period. The dotted blue line shows the forecast
produced by the baseline model that includes the uncertainty variable using the actual
outcomes of both GDP and the uncertainty index EPU. As can be seen in the figure, the
dotted blue line almost coincides with the actual global trade outcome in this period. It thus
appears that the increase in uncertainty since the financial crisis has had a profound impact
on global trade, and consequently that much of the slowdown in trade could be explained
by the elevated levels of uncertainty in recent years.

17 A counterfactual analysis involves an examination of what would have happened if an historical event had been
different.

—17 -
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Figure 6. Counterfactual forecast for global trade based on the historical
globalisation trend and including uncertainty in the model
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Note. The forecast period in the counterfactual forecast simulation is 2010Q3-2013Q4. The
dotted red line is the forecast produced by the baseline model in equation (1). The dotted
blue line is a forecast that includes the uncertainty index. The solid red line shows the actual
outcomes.

Structural break in the globalisation trend

As we mentioned in the introduction, a break in the globalisation trend may be an
alternative explanation for the slowdown in trade growth in relation to GDP growth since
the financial crisis. The WTO (2012) has noted an increase in the use of non-tariff trade
barriers in the wake of the financial crisis, and has therefore called for better monitoring

of such measures in the future. As mentioned above, it is possible that protectionism

has taken on a new form since traditional forms of protectionism are inhibited by trade
agreements.'® Some examples are government crisis support for domestic industries,
redirection of bank lending towards domestic uses, regulation aimed at favouring domestic
industries, domestic agriculture, and so on. Another reason why a break may have occurred
in the globalisation trend could be that the longstanding trend towards more liberal trade
has slowed or halted. Yet another reason is that transportation costs have not continued to
decline.

Obviously, there may be many other reasons for a possible slowdown in the
globalisation trend. For example, the Japanese earthquake in March 2011 exposed
vulnerabilities in global supply chains, as the shutdown of some factories producing
automotive engine parts had repercussions for the auto industry worldwide. A few months
later, events were repeated on a smaller scale after flooding and a consequent temporary
production shut-down in Thailand. These types of events could have given rise to a reversal
of the trend towards greater specialisation and global industry outsourcing.

18 Hufbauer et al. (2013).
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It is also possible that deleveraging or revaluations of future income after the crisis has
affected relatively trade-intensive parts of consumption and investment. For instance,
households might have decided to replace their cars every five instead of every four
years. We test for structural breaks in the globalisation trend in the baseline model using
a breakpoint test."” Since we are only interested in testing for a break in the globalisation
trend, we do not allow the other coefficients to change. Using a 5 per cent level of
significance, the test identifies a single break in 2008Q4. When we allow a break in the
globalisation trend at that point in time, the overall fit (in the form of adjusted R-squared)
increases from 0.48 to 0.55. Not surprisingly, the globalisation coefficient drops after the
crisis (from 0.006 to 0.004), implying a slowdown in globalisation at that point. We would
like to caution against attaching too much importance to the point estimates for the period
after the structural break, however, because it is very short. It also features substantial
swings in trade during, and in the immediate aftermath of the crisis; pinning down the right
parameters will have to be a subject for future research.

All'in all, the data thus far indicates that some form of break in the trend occurred during
the crisis and has still not been reversed. It is possible that at least part of this break is due
to an increase in “murky" or financial protectionism. The EPU uncertainty index becomes
insignificant when included in the model with a structural break. Also, the weakening
of the globalisation trend thus appears to be a possible explanation for the slowdown
in world trade growth. However, we consider the increase in uncertainty to be a more
appealing explanation since it rests on the inclusion of a variable with some support in the
literature, while the model with a structural break in the globalisation trend involves letting
the estimation procedure make an adjustment to an arbitrary trend, so that over-fitting
becomes a relevant concern. A way of testing the structural break model would be to
conduct an out of sample forecast and see how well it fits the actual outcomes. However,
we do not have enough data after the break for such an exercise. We thus keep both
specifications as different plausible explanations for the slowdown in global trade growth.

Implications for global trade forecasts

We have now found some support for two alternative explanations for the slow growth
in global trade in relation to GDP since the financial crisis in 2008; it may either be a
matter of increased uncertainty or a structural break in the globalisation trend. Although
the implications from the two competing stories thus far have been quite similar, they
have completely different implications for global trade forecasts going forward. It seems
reasonable to believe that the uncertainty will eventually dissipate and return to its
historical mean. According to our model, such a normalisation process would yield a
rebound in trade since the error-correction mechanism, as well as the globalisation trend,
are the same before and after the crisis. This is illustrated by a world trade forecast given
by the blue line in Figure 7, which rests on the assumptions that world GDP develops in

19 Bai, Perron (1998, 2003).
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line with the IMF's forecast and a smooth return of the uncertainty index to its historical
average. In contrast, the model with a structural break in the globalisation trend continues
on a slower trend, providing a world trade forecast shown by the dotted yellow line in
Figure 7.

Figure 7. Global trade forecasts for 2014Q1-2016Q4
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Note. The dotted lines refer to forecasts.
Sources: Netherlands Bureau for Economic Policy Analysis CPB and own calculations

The economic interpretations of the two scenarios illustrated in Figure 7 also differ. In the
case of dissipating uncertainty, consumers and firms will have some pent up demand for
investment and consumer durable goods and the world will revert to a situation similar

to that prevailing prior to the crisis. In the other scenario, the world is in a state of “new
normal” after the crisis, in which trade growth is much slower. Interestingly, when we
compare the forecasts of the two different models with forecasts for global trade from the
OECD and the IMF, the latter seem to coincide more with the forecasts from the model
with a structural break in the globalisation trend.
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Conclusions

We have used the simple model of global trade developed by Gruber et al. (2011) to test
some possible explanations for the slowdown in trade relative to GDP since the financial
crisis. We find that financial stress variables are important for trade only during times of
acute financial crisis, while general economic policy uncertainty can help explain trade
growth during more normal times as well. When we add an index of overall economic
policy uncertainty we find in a counterfactual exercise that it could explain much of the
sluggishness of trade since the financial crisis.

An alternative conclusion could be that a structural break in the globalisation trend
occurred in connection with the crisis. The globalisation trend might potentially have been
weakened due to e.g. an increase in protectionist measures of a less visible nature than
traditional trade barriers. However, other factors probably also play a role.

These two alternative explanations for the slowdown in global trade growth would both
have generated the sluggish outcome witnessed in the last few years. However, they have
different implications for world trade forecasts. If the first explanation is correct, we will
see an increase in trade growth (relative to GDP growth) as the uncertainty dissipates. If
instead the other explanation is correct, there is a risk that we will see permanently lower
trade growth (relative to GDP growth) in the future, compared to before the crisis.
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Shadow banking from a Swedish
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The global financial crisis of 2007-2008 demonstrated that problems among financial
entities outside the banking sector, known as shadow banks, can have major
consequences for financial stability. Shadow banking entails institutions and activities
that conduct bank-like operations, but are not regulated and supervised as traditional
banks. Shadow banks such as money market funds and financial vehicle corporations
played a destabilising role in the global financial crisis. It can therefore not be ruled out
that shadow banks could play a similar role in future crises. It is therefore important to
understand how shadow banking in Sweden and abroad can affect the Swedish financial
system. In this paper, we analyse the Swedish shadow banking sector. Moreover, we study
the links between the Swedish banking system and shadow banks in Sweden and abroad,
as well as the associated potential consequences for financial stability.

The analysis shows that the shadow banking sector in Sweden is relatively small
compared to both the Swedish banking sector and the shadow banking sector in many
other countries. This is partly due to the fact that many of the activities performed by
shadow banks in other countries are largely conducted by banks in Sweden. Shadow
banking in Sweden consists mainly of investment funds, such as money market funds,
under the supervision of Finansinspektionen (the Swedish supervisory authority).

The most prominent link between Swedish shadow banks and the banking system
is that shadow banks contribute to the banks’ funding by investing in their bonds and
certificates. The role played by foreign shadow banks in relation to Swedish banks is more
significant than that of Swedish shadow banks. Merely the funding provided to Swedish
banks by US money market funds is more than double that of the whole Swedish shadow
banking sector.

The paper also shows that there is a major need for more detailed statistics to enable
improved analysis of the risks that the Swedish shadow banking sector can pose to
financial stability. Due to potential systemic risks, future developments in this sector and
the links between the Swedish financial system and foreign shadow banking should be
carefully monitored.

*  We wish to thank Malin Alpen, Claes Berg, Susanna Engdahl, Maria Eriksson, David Forsman, Magnus Georgsson,
Mia Holmfeldt, Kristian J6nsson, Caroline Leung, Ola Melander, Jonas Niemeyer, Marcus Pettersson, Caroline
Richards, Anders Rydén, Olof Sandstedt, Per Sonnerby, and Anders Vredin for their valuable input. We are,
however, responsible for any inaccuracies in the paper.
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Introduction

The term ‘shadow banking' was coined in the global financial crisis of 2007-2008, and is
defined as bank-like operations outside of the regulated banking system. However, the
phenomenon has existed longer than that. For example, the finance companies that played
a major role in the Swedish crisis of the 1990s conducted bank-like operations outside of
the banking sector, and can hence be said to resemble shadow banks (see the glossary for
a definition of ‘finance company’ and other terms used in the paper).

The term ‘shadow banking' can be somewhat misleading as the term actually does not
refer to specific types of institutions or ‘shadow banks'. It should rather be seen as a general
term for institutions and activities outside of the banking system, which are exposed
to similar kinds of risks as banks and therefore could pose a threat to financial stability.
However, as institutions and activities differ both in terms of the operations they conduct
and how they can affect financial stability not all financial institutions outside of the
banking sector should be seen as shadow banks.

Despite the sound of the term, shadow banking does not imply that shadow banks
conduct any sort of illegal activities. On the contrary, most people do come into contact
with some sort of shadow banks — for instance, when they invest in investment funds.
However, there are certain shadow banks which only other financial intermediaries come
into contact with, and that are not available for the general public to invest in, such as
financial vehicle corporations (often also called special purpose entities)?.

An example of a type of shadow bank that is available to the general public is fixed
income funds, i.e. money market funds and bond funds. Households invest (save) in fixed
income funds, which in turn invest in interest-bearing securities issued by governments,
banks and other companies. By investing in such securities, the funds provide liquidity in a
similar way as banks do. Hence, fixed income funds contribute to the banks’ funding, and
there are thus links between the banks and fixed income funds. Investors in fixed income
funds can withdraw their money from the funds at any time, just like from a bank account.
This means that the funds use short-term funding in a way similar to banks. The fixed
income funds thus conduct bank-like operations and are consequently exposed to risks
similar to those of banks. Yet, the funds are not regulated in the same way as banks, and
are therefore seen as shadow banks.

Other institutions that are typically considered as shadow banks are for example
financial vehicle corporations, finance companies and hedge funds. These institutions

1 Nyckeln and other finance companies were less regulated than the banks before the crisis of the 1990s. These
finance companies funded high-risk projects on the construction and property markets, financed by issuing
short-term certificates. They were linked to the Swedish banks in various ways, so when they experienced
problems with their short-term funding in the autumn of 1990 the banks lost money. These losses were a
contributory factor to the Swedish banking crisis. Today, most finance companies are regulated as banks and are
covered by the deposit guarantee schemes. Hence, they are no longer considered to be shadow banks.

2 Financial vehicle corporations (or special purpose entities) are sometimes also called conduits, special purpose
vehicles (SPV) or structured investment vehicles (SIV). However, there may be certain differences between
them, and the titles can sometimes also refer to companies that do not engage in securitisation. See the glossary
for a more detailed description of financial vehicle corporations and special purpose entities.
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and others make up what is known as the shadow banking sector. In the US, the shadow
banking sector is larger than the banking sector, and shadow banking is also increasingly
gaining in prominence in other countries (Claessens et al., 2012).

There are many reasons why shadow banks exist and why they have grown so large in
certain countries (Adrian, 2014). One reason is that they are not regulated as banks, which
can be used to make a profit (known as regulatory arbitrage). In many cases, it has also
enabled certain types of shadow banks, mainly investment funds, to offer their customers
higher yield than deposits in bank accounts. This has led to strong demand from e.g.
households to invest in such funds. One reason for the emergence of money market funds
in the US was the introduction of a regulation on banks in the 1970s prohibiting them from
paying interest on deposit accounts (Olsson, 2012).2 Swedish households also invest in
shadow banks, for example, part of the collective pension system invests in funds that can
be considered shadow banks.*

The global financial crisis showed how problems among shadow banks can give rise to
systemic risks in the financial system, which can ultimately have consequences for the real
economy. A strong contributory factor to the global financial crisis of 2007-2008 was that
money market funds and financial vehicle corporations experienced problems which then
spread to the rest of the financial system (see the Box “The role of shadow banking in the
2007-2008 financial crisis"). This is because the financial system is highly interconnected
and complex, which makes problems experienced by one financial institution spread to
other institutions, mainly banks.

However, far from all shadow banks have a negative effect on financial stability, and
shadow banks also bring benefits to the financial system and society at large. For example,
fixed income funds invest in interest-bearing securities issued by non-financial companies
and hence offer such companies an alternative source of funding to bank borrowing. In
addition, shadow banks are often active investors that contribute to improving liquidity and
efficiency in financial markets (IMF, 2014).

International studies show that there are major differences between the size of the
shadow banking in different countries and the links that exist between shadow banking
and a country's banking sector.® In this paper, we analyse shadow banking in Sweden and
discuss how financial stability can be affected by the presence of Swedish and foreign
shadow banks.¢ In the first section, we describe what a shadow bank is and any systemic
risks linked thereto. We go on to study shadow banking in Sweden. Finally, we study the
links between Swedish and foreign shadow banking and the Swedish financial system,
mainly banks.

3 The ban on paying interest on bank accounts in the US, known as Regulation Q, was lifted in 2011.

4 See Nilsson, Soderberg and Vredin (2014) for a further discussion about how collective pension saving affect the
Swedish financial system.

5 See e.g. Broos et al. (2012) for the Netherlands, Deutsche Bundesbank (2012) for Germany, Gravelle et al.
(2013) for Canada, Bakk-Simon et al. (2012) and ECB (2014) for the euro area and e.g. Pozsar et al. (2013) for
the US. FSB (2014) studies shadow banking globally, although Sweden is not included.

6 In Sveriges Riksbank (2014), a brief description is provided of shadow banking with a focus on one type of
shadow banks — money market funds. In this paper, we provide a more in-depth description of shadow banking
and discuss more types of shadow banks.
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What is shadow banking?

There are many different definitions of shadow banking.” This is because the financial
systems vary between different countries, and resultantly as does the shadow banking .
The Financial Stability Board's (FSB) definition of shadow banking is the one most widely
accepted, and states that shadow banking can be broadly defined as the system of credit
intermediation that involves entities and activities outside the regular banking system
(FSB 2011).2

In Sweden, a bank is defined as a financial institution that mediates payments through
general payment systems, e.g. BankGiro and Rix, and which may accept deposits from the
general public.’ The definition of a bank can vary from country to country, which also has
implications in terms of what is meant by “outside the regular banking system".

In addition to the mediation of payments, banks conduct many more operations, such as
risk management. The banks also provide liquidity to households and companies, known as
credit intermediation (or supply of capital). Out of the operations conducted by banks, the
FSB's definition of shadow banking only refers to credit intermediation.

Credit intermediation is not something that only banks may conduct. It has been
discussed in Sweden whether only banks shall be able to conduct credit intermediation (see
e.g. Banklagskommittén, 1998). However, the conclusion was that it was only the banks
mediation of payments that was worth protecting, and hence only banks may conduct such
operations through general payment systems. However, institutions other than banks in
Sweden may conduct credit intermediation.

In somewhat simplified terms, the banks conduct credit intermediation by converting
short-term funding. e.g. deposits from the general public, to long-term investments, mainly
in the form of lending. This conversion creates an imbalance between the banks short-term
liabilities and long-term illiquid assets, making them vulnerable to shocks. For example, the
banks could experience problems if short-term funding rapidly disappears, such as in the
event of a bank run. The shadow banks perform credit intermediation in a way similar to
the banks and are therefore vulnerable to the same kind of shocks.

Since credit intermediation makes the banks vulnerable to shocks, they are covered
by a strict regulatory framework, including requirements in terms of e.g. minimum levels
of capital and liquidity (for a description of this regulatory framework, see e.g. Sveriges
Riksbank, 2014a). The regulatory framework is in place to strengthen the banks' resilience
against shocks in the financial system. Shadow banks are not bound by the same rules as

7 There are other definitions of shadow banking, e.g. Pozsar et al. (2013) and Claessens and Ratnowski (2014),
IMF (2014) and Mehrling et al. (2013). Pozsar et al. (2013) and Claessens and Ratnowski (2014) define shadow
banking as financial institutions and activities that perform credit intermediation and lack central bank facilities
or other public backstops. In IMF (2014) and Mehrling et al. (2013) shadow banking is defined as the market
funding of financial institutions, including banks.

8 The FSB reports to the G20 and is leading international reform work for shadow banking, see the Box “Current
reform work to reduce systemic risks from shadow banking".

9 Deposit institutions may also accept deposits from the general public, but of no more than SEK 50,000 per
customer. Sums deposited with deposit institutions are not covered by the deposit guarantee scheme. In
Sweden, institutions must be authorised by Finansinspektionen to conduct banking operations.
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banks, but are typically regulated and supervised to some degree. However, regulations for
shadow banks vary from those that apply to banks, and are often focused on consumer
protection rather than financial stability.

Another difference between shadow banks and banks is that the latter have access to
certain backstops should they experience problems. Such backstops are in place to prevent
the contagion of one bank’s problems spreading to other banks, given their interlinkages
(Sveriges Riksbank, 2013). For example, the bank savings of the general public are
covered by a deposit guarantee scheme. According thereto, the government provides
indemnification matching deposits in accounts (up to a certain amount) if the bank goes
bankrupt. The deposit guarantee scheme is in place to reduce the risk of a bank run. In
addition, banks have access to central bank facilities in the form of e.g. emergency liquidity
assistance, which shadow banks typically do not have."® Emergency liquidity assistance
enables banks that have problems with their short-term funding to borrow from central
banks in exchange for them pledging certain assets with the central bank. A requirement
for utilising such facilities is that the banks are solvent and systemically important.

This article uses the FSB's definition of shadow banking, which is the most broadly used
definition of shadow banking in international studies. Using the FSB's definition enables
us to make international comparisons that would not be possible using other definitions.
This is because the institutions and activities included in the FSB's definition of shadow
banking are not always the same as in other definitions of shadow banking, and vice versa.
Also, many other definitions are based on the US financial system, which differs to that of
Sweden in many respects. On the whole, this leads us to view the FSB's definition as the
most appropriate for this analysis.

WHICH INSTITUTIONS AND ACTIVITIES CONSTITUTE SHADOW BANKING?

Not all financial institutions and activities outside of the banking sector are categorized

as shadow banks. As mentioned above, the FSB's definition refers to a bank’s operations
related to the credit intermediation process, i.e. different forms of lending. Credit
intermediation comprises many different operations and shadow banks can be involved in
one or several of these. The operations included in the credit intermediation process are:

¢ Maturity transformation
Maturity transformation occurs when an institution finances long-term lending with
short-term funding. If the short-term funding cannot be renewed, the institution
must sell its assets. All institutions that conduct maturity transformation are
therefore dependent on the availability of short-term funding. Many financial vehicle
corporations and finance companies fund their long-term assets and their lending
with short-term funding. If such institutions are not regulated like banks, they are
labelled as shadow banks.

10 According to the Sveriges Riksbank Act, however (Chapter 6, section 8), the Riksbank may provide liquidity
support not only to banking institutions but all Swedish companies under the supervision of Finansinspektionen,
provided that they are solvent and systemically important.

-27 -



B SVERIGES RIKSBANK ECONOMIC REVIEW 2014:3 Bl

¢ Liquidity transformation
Liquidity transformation occurs through illiquid assets being funded with liquid
liabilities. This transformation poses a risk to the institution in the event that the
institution's funding ends and the illiquid asset in which the institution has invested
cannot be sold. Some fixed income funds invest in less liquid interest-bearing assets.
At the same time, the funding of the funds is highly liquid given that fund investors
can withdraw their deposited capital at any time. Fixed income funds that conduct
liquidity transformation without being regulated like banks are therefore categorized
as shadow banks.

¢ Credit transformation™
Credit transformation occurs when an entity issues securities of higher credit quality
than the securities in which it has invested. Banks can do so because they have own
funds (capital) to cover any losses on the securities. However, certain financial vehicle
corporations also issue securities of higher credit quality than those in which they
invested, despite having limited or no own funds. Such financial vehicle corporations
are also categorized as shadow banks. The risk in credit transformation is that losses
are incurred on the assets in which the institution has invested.

To sum up, financial institutions and activities outside of the banking system that conduct
either maturity, liquidity or credit transformation are categorized as shadow banks.

Money market funds and many financial vehicle corporations do just that, and are hence
categorized as shadow banks. Other institutions often categorized as shadow banks are
e.g. finance companies, hedge funds and exchange-traded funds that conduct maturity

or liquidity transformation without being regulated as banks. Certain activities are also
considered to be shadow banking, mainly repurchase agreements and securities lending
(for a discussion, see the Box “Repurchase agreements and securities lending”). The
institutions and activities labelled as shadow banking can vary from country to country, due
to different regulatory aspects. This also changes over time as financial systems develop.

HOW SHADOW BANKING CAN AFFECT FINANCIAL STABILITY

The fact that shadow banks conduct maturity, liquidity or credit transformation, makes
them vulnerable to shocks, such as severe difficulties accessing short-term funding. Such

a shock can emerge for example if fund investors lose confidence in an individual fund

or a group of funds — for instance if the assets in which the fund invests were to sharply
depreciate in value. This can also occur if the fund cannot deliver on its “promises” to

fund investors. This occurred during the crisis for money market funds with a so-called
constant Net Asset Value (NAV), mainly in the U.S.. Some of these funds could not keep
their promise of a constant NAV, i.e. that fund investors could not lose money, which led to
major outflows from the funds (see the Box “The role of shadow banking in the 2007-2008
financial crisis” for a more detailed discussion of money market funds with constant NAV).

11 Also often known as lack of credit transfer.
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Shocks, in the form of outflows or large sudden losses, can give rise to various problems
for shadow banks. These problems can be so severe that the shadow bank, in fact, goes
bankrupt. During the global financial crisis of 2007-2008, some financial vehicle
corporations encountered such large credit losses and had such difficulties renewing its'
funding that they had to shut down or use credit lines from banks (Claessens et al., 2012).
The shocks can also lead to the shadow banks experiencing funding problems, such as in
the event of major outflows (from funds), which can emerge very rapidly. If, for example,
there is an advantage in rapidly exiting a fund, an outflow from the fund can occur
reminiscent of a bank run. Because there are major differences between the shadow banks,
there are also differences between how shocks occur and the problems they entail for the
shadow banks.

There are big differences between shadow banks’ resilience to shocks. Their resilience
depends, for example, on the extent of their reliance on short-term funding, how much
they invest in illiquid assets and whether they use leverage. Using leverage means that an
institution pledges its assets to make even larger investments. Larger investments enable
higher yield in the event of a fortunate market development. For instance, hedge funds
borrow money, through e.g. repurchase agreements, using the fund's assets as collateral.
The borrowed funds are then used to purchase new assets, which in turn can be used to
borrow even more. The higher the leverage ratio, the more the institution is affected by
occurrences on financial markets. The higher the leverage, the greater the loss will be in an
unfavourable market development. Hence, institutions that use leverage are more sensitive
to shocks.

As mentioned above, shadow banks, unlike banks, typically do not have access to
central bank facilities in the event of potential shocks. Neither are they covered by the
deposit guarantee scheme. Hence, shadow banks can be more vulnerable to shocks on
financial markets than banks, despite shadow banks often investing in more liquid assets
and having lower leverage than the banks. Differences in vulnerabilities can also explain
why far from all shadow banks experienced problems during the 2007-2008 financial crisis.
It was, for example, mainly money market funds with constant NAV that experienced
problems with major outflows in the financial crisis. Funds with variable NAV sustained
problems with outflows to a smaller extent (Witmer, 2012).

Shadow banks can give rise to systemic risks if they are large and interconnected with
the rest of the financial system. During the financial crisis the links between banks and
shadow banks caused problems of a number of shadow banks which then spread to
the banking system as a whole. The links that exist between banks and shadow banks
and which may give rise to problems in the banking system can be one or several of the
following:

e Banks invest in shadow banks
If the shadow banks experience problems, due to e.g. credit losses, the assets they
have issued may drop in value. That then causes the banks to incur losses if they have
invested in those assets. The bank can also suffer credit losses from lending directly
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to shadow banks. For example, some banks incurred major losses on assets issued
by financial vehicle corporations, which encountered difficulties in the financial crisis
of 2007-2008. Since the financial crisis, the rules for banks’ investments in shadow
banks have been tightened (see the box “Current reform work to reduce systemic
risks from shadow banking").

Shadow banks account for part of the banks' funding

If the shadow banks experience problems with their funding, they must reduce their
investments in the banks' interest-bearing securities. The banks can then experience
problems with their funding, because a large part of the banks' funding comes

from such securities. For example when US money market funds were hit by major
outflows in the autumn of 2008, they were forced to rapidly reduce their investments
on the US money market (the short-term fixed income market). This created
problems for the banks that were dependent on funding from that market, not only
in the US but also for European banks. In this way, problems among the US money
market funds spread to the European financial system (see Box “The role of shadow
banking in the 2007-2008 financial crisis").

Shadow banks and banks invest in the same assets

If the shadow banks experience problems with their short-term funding, they can

be forced to quickly sell assets, known as fire sales. Fire sales can lead to a steep
drop in the price of these assets, and the value of the banks’ assets then declines
too. During the financial crisis, many shadow banks were hit by funding problems,
including the funding obtained through repos, and were forced to sell certain assets
quickly (see Box “Repurchase agreements and Securities lending”). The consequence
was a steep drop in the prices of such assets.

The banks have commitments to the shadow banks

The banks have both formal and informal commitments to the shadow banks. The
formal ones can be e.g. liquidity lines to financial vehicle corporations. When the
shadow banks experience problems, such commitments can lead to banks injecting
money into shadow banks. They can also choose to inject money in order to avoid
negative rumours. Some banks did this when money market funds linked to them
experienced difficulties during the financial crisis."

Whether or not shadow banking poses a systemic risk thus depends on the extent of their

vulnerability to different types of shocks, and the links that exist between the shadow

banks and the rest of the financial system, mainly banks. The scope of shadow banking,

measured in terms of assets, is also a factor that determines the extent of the potential

effect on financial stability. If a country has a large banking sector in relation to GDP, this

indicates that the country might experience difficulties in managing problems in that sector.

12 For a more detailed description of fire sales, see e.g. Shleifer and Vishny (2011).
13 Around 20 money market funds in the US and the EU received around USD 12 billion from some financial
institutions, mainly banks (Ansidei et al., 2012).

-30-



B SVERIGES RIKSBANK ECONOMIC REVIEW 2014:3 Bl

This also applies to shadow banking in relation to GDP. The size of shadow banking in
relation to the country’s banking system is also a determining factor for financial stability
(Luck and Schempp, 2014). If shadow banking is large in relation to the country's banking
system, there is a great risk that problems experienced by shadow banks might spread to
the banking system, for instance, through fire sales. Hence, one should look at shadow
banking in relationship to GDP and the banking system when assessing if shadow banking
might give rise to systemic risks.

BOX:

The role of shadow banking in the 2007-2008 financial crisis

In 2007-2008, the crisis in the US housing market was worsening and spread to numerous countries.
The crisis later developed into the deepest international recession since the Great Depression of the
1930s." The financial crisis was preceded by a rapid credit expansion in the US. Mortgage lending
increased significantly, including subprime loans. This credit expansion took place largely in the US
shadow banking sector. By the mid-1990s the shadow banking sector had grown to be as large as
the banking sector itself, and by early 2008 it was almost twice as large (Luttrell et al., 2012). This
development was fuelled in part by banks' securitisation of mortgages. Banks sold mortgages to

a separate institution (financial vehicle corporation, or ‘FVC'), thus shifting them from the banks’
balance sheets to those of the FVCs, i.e. shadow banks. By shifting the mortgages to the FVC, the
banks could lend more. This is how shadow banks contributed to the large credit expansion before the
crisis. Shifting the mortgages to FVCs also created a regulatory arbitrage (Acharya et al., 2011).

The FVCs financed their purchase of mortgages by issuing interest-bearing securities such as bonds
and certificates. These securities were, in turn, bought by other banks, as well as by other institutions
such as hedge funds and other FVCs. Investments in the FVC's securities were partly financed by
using the securities as collateral in repurchase agreements (see Box “Repurchase agreements and
securities lending"). Some US home owners started having difficulties repaying their mortgages
already in 2006, which escalated in 2007 when house prices began falling and homeowners with low
credit scores experienced problems servicing their debt. In August 2007, some funds that had invested
in securities issued by FVCs experienced problems and suspended withdrawals. This resulted in a
major loss of confidence in these types of securities, which in turn led to FVCs facing difficulties to
renew short-term funding. What's more, the securities issued by these FVCs could no longer be used
as collateral in repurchase agreements, which led to a further drop in the prices of these securities.
The banks that had invested in these securities consequently lost money.

The turbulence that occurred on the financial markets, in part because of some FVCs facing
difficulties, resulted in the investment bank Lehman Brothers filing for bankruptcy on 15 September 2008.

Lehman Brothers' funding consisted partly of certificates. The certificates had in turn been purchased by

14 For more exhaustive review of the global financial crisis, see e.g. Brunnermeier (2009) and Krishnamurthy
(2010).
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US money market funds, among other institutions. These money market funds had a so-called constant
net asset value (NAV). This means that essentially they promise the same thing as a bank account, i.e.
that investors will always get back the same amount as they deposited. However, unlike most banks,
these funds do not have access to capital to cover losses, nor are they covered by a deposit guarantee.
When the assets in which this type of fund has invested fall in value, the fund is forced to write down the
value of its fund units. If investors are not aware of this type of risk, a write-down or the rumour of an
intended write-down of the value can lead to significant outflows from the fund.

When a US money market fund with a constant NAV had to write down its NAV during the
financial crisis, a number of funds experienced significant outflows because of a loss of confidence.”
These funds then had to quickly reduce their investments on the US money market. This led to
problems for firms and banks that were dependent on funding from this market, including European
banks. This is how the US money market funds’ problems spread to the European financial system
(Baba et al., 2009). The difficulties for European banks in obtaining funding in dollars was the reason
European central banks started lending dollars to their countries’ banks in the autumn of 2008,
including the Riksbank, assisted by lending from the Federal Reserve.

Some commercial banks also chose to inject money into the money market funds that were linked
to them in order to avoid bad will. There were thus implicit commitments between the banks and the
funds. Temporary measures were taken in the US to prevent the money market funds' problems from
spreading, which resulted in these funds being partly covered by the deposit guarantee scheme and

gaining access to central bank facilities.

What is the extent of shadow banking in Sweden?

In the following section we estimate the extent of shadow banking in Sweden based on
the FSB's definition of shadow banking. The estimate is based on available statistics and
includes both institutions and activities.

THE INSTITUTIONS THAT MAKE UP SHADOW BANKING IN SWEDEN

The Financial Stability Board (FSB) uses the sector called Other financial intermediaries
(OFI) in the national and financial accounts to determine the size of shadow banking
globally."® OFI consist of all the financial institutions within a country that do not count

15 When Lehman Brothers went bankrupt on 15 September 2008, the US money market fund Reserve Primary
Fund, which owned debt instruments issued by Lehman Brothers, was forced to reduce its net asset value to less
than USD 1. This is called “breaking the buck" and triggered outflows from many other money market funds.
Over the course of only a few days, over USD 300 billion was withdrawn from these funds, corresponding to
approximately 10 per cent of the total wealth of the funds. In Sweden there were no substantial outflows from
the money market funds during the financial crisis, see Gunnarsdottir and Strémqvist (2010).

16 Other financial intermediaries is a classification used in the Financial Accounts, compiled by Statistics Sweden.
Due to new statistics regulations, the format of the Financial Accounts was changed in September 2014. In the
new format, other financial intermediaries are most similar to monetary securities companies, money market
funds, investment funds and other financial corporations. In other financial corporations, intragroup financial
institutions (including holding companies) have been added even though complete coverage is currently lacking.
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as monetary financial institutions (MFI) or pension and insurance companies. In Sweden,
monetary financial institutions (MFI) mainly comprise, besides the banks, of mortgage
institutions and some finance companies.”” Hereinafter, the term bank is used for all MFls."®

The reason that pension and insurance companies are not seen as shadow banks, neither
by FSB (2014) or in Sweden, is because the assets in which such companies invest often
have a shorter maturity than their funding, i.e. the obligations to its policy holders. Also,
policy holders usually have limited ability to withdraw their money, which means that the
risk of a rapid outflow is lower than for banks. Hence, they conduct maturity and liquidity
transformation to a less extent and are therefore not considered to be shadow banks. If
the operations of pension or insurance companies change, leading to them conducting
maturity, liquidity or credit transformation to a greater extent, the companies would then
be categorized as shadow banks (FSB, 2014). In addition, there are pension and insurance
companies that already should be seen as shadow banks, as for instance the US insurance
company AlG."” Although pension and insurance companies are not shadow banks, they
are of significance to financial stability, for example in their role as major investors on
financial markets (see Sveriges Riksbank (2010) for a further discussion).

There are shortcomings in using OFI as an estimation of shadow banking, given that
OFl includes all financial institutions that are not banks, pension or insurance companies.?°
Institutions that are not shadow banks can be included, and some institutions that could
count as shadow banks are not included in OFI.2" The fact that OFI is nevertheless used as
a proxy for shadow banking is due to the fact that it is available to many countries and over
time.

The size of OFI, measured in terms of the value of the institutions' assets, equals around
90 per cent of Sweden's GDP (see Chart 1). Swedish financial institutions, i.e. the banks,
pension and insurance companies and OFI, together make up around 500-600 per cent of
GDP depending on whether or not the banks’ foreign operations are included. OFI amount
to almost 30 per cent of the banking sector if the foreign operations of the Swedish banks
are excluded. Pension and insurance companies are also larger than OFI in Sweden.

17 The finance companies included in MFI are those that are regulated by the Banking and Financing Business
Act (2004:297). There are also finance companies in Sweden that are not included in MFI. The institutions that
count as MFI in Sweden are described here: http://www.riksbank.se/en/Statistics/Financial-market-statistics/
Swedish-Monetary-Financial-Institutions/

18 The Riksbank also counts as an MFI but is reported separately in the statistics. Hereinafter, the Riksbank is not
included in the term ‘bank’. The money market funds and securities companies that count as MFI do not come
under the term ‘bank’ here either.

19 Before the crisis, US insurance company AlG sold off large volumes of credit default swap (CDS) contracts. The
issuance of CDS is a type of credit transformation, and hence a shadow banking activity. In the days following
the bankruptcy of Lehman Brothers, the US authorities had to inject over USD 150 billion in AIG to keep the
company afloat, one reason being that AIG had sold CDS on securities issued by various financial vehicle
corporations.

20 Because all institutions included in OFI cannot be directly measured, supplementary data is also used from e.g.

banks to measure the size of the sector. Difficulties in allocating certain assets and liabilities can therefore affect

the size of the sector.

In some cases, there is no complete statistical basis for institutions that are categorized as OFI but not

supervised by Finansinspektionen. This brings about some degree of under-coverage of institutions that could

be considered shadow banks, such as certain types of lending and deposit institutions.
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Chart 1. The size of Swedish banks, pension and insurance companies and other
financial intermediaries (OFI) in relation to GDP
December 2013, per cent
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Note. ‘Banks’ refers to all Swedish MFI, excluding the Riksbank. The size is the total value of
assets for each category.The banks foreign operations refer to the total foreign assets of the
four major banks (Handelsbanken, Nordea, SEB, and Swedbank).

Sources: Statistics Sweden and the Riksbank

The size of OFI in December 2013 was around SEK 3,200 billion (see Chart 2). OFI shrank
in size during the financial crisis, mainly due to a decline in the value of the assets in which
they had invested. Now, OFI are larger than before the financial crisis, both in absolute
terms and in relation to GDP. This is mainly because the value of their assets has risen,

but also because there has been an inflow of investments to such institutions, e.g. to
investment funds. Although OFI have grown in Sweden over the past decade, they have
largely remained unchanged in relation to the size of the banking system (see Chart 3).
Hence, OFI has largely grown at the same rate as the banking sector over that period.

Chart 2. The size of other financial intermediaries (OFI) in Sweden
SEK billion and per cent of GDP
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Note. The size refers to the total value of the assets of the institutions included in OFI
Source: Statistics Sweden
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Chart 3. Other financial intermediaries in relation to the banking sector in Sweden
and globally
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Note. ‘Globally' includes Argentina, Australia, Brazil, Canada, Switzerland, China, Chile,
Hong Kong, Indonesia, India, Japan, South Korea, Mexico, Russia, Saudi Arabia, Singapore,
Turkey, UK, USA, South Africa and the euro area. The Swedish banking sector does not
include foreign subsidiaries or branches.

Sources: FSB and Statistics Sweden

Other financial intermediaries are smaller in Sweden than globally in relation to GDP
and the banking system

According to FSB (2014), the combined value of OFI exceeded USD 75,000 billion globally
in 2013, equalling 120 per cent of combined GDP of the 20 countries covered by the study
and the euro area.? In Sweden, OFI account for less than 90 per cent of GDP. OFI have
almost tripled globally in the past ten years and exceed 50 per cent of the banking sector
in these countries (FSB, 2014). This is almost double the amount for Sweden, where OFI
combined account for less than 30 per cent of the banking sector (see Chart 3).

However, the size of OFI varies a lot between countries in the FSB's study (2014). One
third of OFI globally are in the US, just over one third in the euro area and just over 10 per
cent are in the UK (FSB, 2014). In the US, OFI combined are much larger than the banking
sector (see Chart 4). In the box “The role of shadow banking in the 2007-2008 financial
crisis” we discuss why the US shadow banking system is so large.

In Germany and France, OFI in relation to GDP and the banking system is about the
same size as in Sweden (FSB, 2014). In the euro area OFI are larger in terms of GDP,
especially in the Netherlands, Luxembourg and Ireland (Bakk-Simon et al., 2012). In the
Netherlands, this can largely be explained by the fact that certain types of institutions
constitute a large part of OFI, which, according to Broos et al. (2012), should not be

22 The countries included in FSB (2014) are Argentina, Australia, Brazil, Canada, Switzerland, China, Chile, Hong
Kong, Indonesia, India, Japan, South Korea, Mexico, Russia, Saudi Arabia, Singapore, Turkey, UK, USA, South
Africa and the Euro area.

- 35—



B SVERIGES RIKSBANK ECONOMIC REVIEW 2014:3 Bl

defined as a shadow banks.?* A reason why OFI are large in Luxembourg and Ireland is due
to the fact that many investment funds register in these countries for tax reasons. Demand
for such funds primarily comes from other countries, where the funds most often also
operate (ECB, 2013). OFI are large in relation to GDP in the United Kingdom (UK) because
of the country's large financial system. When OFI in the UK are instead compared with the
size of the banking sector, they are smaller than the global average. However, OFI in relation
to the banking sector are larger in the UK than in Sweden.

Chart 4. Other financial intermediaries (OFI) in relation to GDP and the banking sector
2013, per cent
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Note. ‘Globally" includes the 20 countries and euro area included in FSB (2014) (see note to
Chart 3). The measure of other financial intermediaries (OFI) in relation to the banking
sector does not include the banks' foreign branches or subsidiaries.

Sources: FSB and Statistics Sweden

Other financial intermediaries (OFI) encompass more than just shadow banks

Globally, OFI comprise both institutions that should be categorized as shadow banks,
and those that cannot be seen as shadow banks. This is also the case in Sweden. Equity
funds, investment firms, and central counterparties count as OFI in Sweden, but are not
considered to be shadow banks. In this section, we take a closer look at the different types
of institutions defined as OFI in Sweden and explain whether or not they should be seen as
shadow banks.

In Sweden, two thirds of OFI are various types of investment funds that are regulated
and supervised by Finansinspektionen (see Chart 5).2* A substantial part of such funds are
issued by fund companies that are part of a banking group. Such funds are not covered by the
deposit guarantee scheme and the banks are not obliged to hold capital for the funds' assets.
Hence, many such funds are considered shadow banks despite being part of a banking group.

23 These institutions register in the Netherlands for tax reasons and do not conduct any financial operations.

24 In Sweden, all funds, including money market funds, hedge funds and exchange-traded funds, are regulated by
the Investment Funds Act (2004:46) and the Alternative Investment Fund Managers Act (2013:561). Those acts
follow common legislation in the EU (the UCITS and AIFM Directives).
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Half of the investment funds in Chart 5 are equity funds, which are commonly not
considered to be shadow banks because they do not conduct credit intermediation (FSB
2014). However, both money market and bond funds conduct maturity transformation
and, to a certain extent liquidity transformation, because they invest in long-term,
sometimes illiquid interest-bearing securities. They are hence categorized as shadow
banks. Mixed funds are also categorized as shadow banks because they invest in interest-
bearing securities and hence conduct maturity transformation and also sometimes liquidity
transformation.

Chart 5. The size of financial institutions that make up other financial intermediaries (OFI)
December 2013, SEK billion
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Note. The assets of other financial intermediaries totalled SEK 3,215 billion in December 2013. Money market
funds are what Statistics Sweden classes as short fixed-income funds, while bond funds are long-fixed income
funds. The dashed areas are the institutions not considered to be shadow banks.

Sources: Statistics Sweden and the Riksbank

The other funds category contains funds that can be categorized as shadow banks, and
those that should not be considered shadow banks. For example, hedge funds and certain
exchange-traded funds (ETFs) are included in this category. The hedge funds and ETFs that
conduct maturity and liquidity transformation are seen as shadow banks. A hedge fund
that is not leveraged and only invests in equities is, for example, not a shadow bank, while
a highly leveraged hedge fund that invests in interest-bearing securities is. Other funds
largely consist of fund of funds. When a fund of funds invests in funds that are shadow
banks, it ought also to be considered a shadow bank. However, it is not possible in the
available statistics to see which type of funds that the funds of funds invest in.

Financial vehicle corporations only amount to SEK 4 billion.?*> They often conduct maturity
or credit transformation and are hence shadow banks. The securities companies (see the
glossary for a definition of ‘securities company') amount to SEK 12 billion combined. These
sometimes grant credits, and are, therefore, considered to be shadow banks.

25 In Statistics Sweden's Financial Accounts, investment firms, financial vehicle corporations, securities companies
and central counterparties are not differentiated. The size of these institutions is therefore based on year-end
data and the banks' reported repos towards central counterparties. The firms included as financial vehicle
corporations are Svensk Hypotekspension Fond 1 AB, Bluestep Finans Funding No 1 AB, Nordax Nordic AB and
Nordax Sverige 3 AB.
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The reason that central counterparties are not seen as shadow banks is because they
are part of the financial infrastructure, with the purpose to reduce counterparty risk in, e.g.
repurchase agreements (see the glossary for a definition of the term ‘central counterparty’).
Both Finansinspektionen and the Riksbank monitor the central counterparties included
in the Swedish infrastructure because of their important role in the financial system.
Investment firms, such as Investor and Industrivdrden, do not count as shadow banks
either. Investment firms own shares in several different companies and even though
some of the companies they own shares in might conduct credit intermediation, it is not
something carried out by the investment firms, which is a condition for being categorized
as a shadow bank.

The remaining other financial institutions in Chart 5 account for SEK 500 billion. This
includes certain venture capital companies as well as deposit and lending institutions, i.e.
both institutions that can be categorized as shadow banks and those that cannot.

By removing equity funds, investment firms, and central counterparties from OFlI, i.e.
institutions that are not shadow banks, we can make a more accurate estimation of shadow
banking in Sweden. Removing these from OFI, reduces the size of OFI from just over SEK
3,200 billion to around SEK 1,500 billion — halving the original estimation. This amount
can be seen as an upper limit to the size of the institutions that make up shadow banking
in Sweden. The sector then equals around 40 per cent of GDP or just shy of 15 per cent of
the banking sector. Similarly, FSB also sets an upper limit to global shadow banking. In FSB
(2014) the upper limit (‘narrow shadow banking system’) accounts for just over half of OFI
globally. At the FSB work is underway to improve the estimation of the upper limit for the
size of shadow banking globally. Going forward, that work might also affect how the upper
limit for shadow banking in Sweden is calculated.

Shadow banking in Sweden is relatively small

On the whole, the review of other financial intermediaries (OFI) suggests that shadow
banking in Sweden is relatively small in relation to shadow banking globally, both in
relation to GDP and the banking sector. This is largely because the Swedish banks conduct
operations that in other countries are conducted by shadow banks. One such example

is that the mortgages remain on the banks' (the mortgage institutions’) balance sheets

in Sweden?’, while they are transferred to an independent financial vehicle corporation,
i.e. securitised, in many other countries. Unlike many other countries, several finance
companies in Sweden also come under banking regulation and are covered by the deposit
guarantee scheme. Hence, in Sweden, those companies are not included in OFI but in the
banking sector, and are hence not categorized as shadow banks in our analysis.

26 There may also be an overestimation of other financial institutions, and hence of OFI, because a large part of
the banks’ unallocated assets and liabilities are assigned to this item. Because the funds in Chart 5 are based
on fund wealth, a difference in valuation between fair value and fund wealth is also included in other financial
institutions.

27 In Sweden, mortgages are mainly funded with covered bonds. For a more detailed account of the differences
between covered bonds and securitisation, see e.g. Sandstrom et al. (2013)
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It is also worth noting that the type of shadow banks most associated with the global
financial crisis, i.e. money market funds and financial vehicle corporations (securitisation),
together total just over SEK 100 billion in Sweden. This equals around 3 per cent of OFl in
Sweden. Globally, the corresponding figure is around 14 per cent of OFl in the FSB study
(2014). Also, all Swedish money market funds have variable NAV. As discussed, it was
mainly those with constant NAV that experienced problems with major outflows in the
global financial crisis of 2007-2008. Swedish money market funds did not experience any
significant problems in the global financial crisis either (Gunnarsdottir and Strémgqvist, 2010).
Due to statistical limitations, it is not possible to determine the extent of vulnerability
of the shadow banks, for example fixed income funds, to shocks. However, some of the
Swedish fixed income funds invest in less liquid interest-bearing securities. In Bonthron
(2014), it is ascertained that liquidity on the Swedish corporate bond market is poorer
than on other bond markets, such as the Swedish covered bond market. This implies
that corporate bond funds, which are included in the bond funds, conduct liquidity
transformation to a greater extent. This can make them more vulnerable to shocks on
financial markets than many other types of funds. Problems among such funds can, for
instance, affect the Swedish firms that obtain funding through corporate bonds. According
to Morningstar, corporate bond funds registered in Sweden totalled SEK 20 billion in
December 2013, i.e. one sixth of the bond funds in Chart 5.

SHADOW BANKING ACTIVITIES IN SWEDEN — REPOS AND SECURITIES LENDING

As mentioned above, certain activities conducted by financial institutions are categorized
as shadow banking. Examples of such activities are repurchase agreements (also called
repos) and securities lending, i.e. secured loans (see the Box “Repurchase agreements and
securities lending”).

Securities lending statistics is currently not available for Sweden.?® However, there are
statistics available on the volumes of repos (and reverse repos) that the Swedish banks
currently hold against different types of Swedish entities. In this paper, all repos where
one of the parties is not a bank, known as a non-bank, are defined as shadow banking
activities. In addition, repos carried out with the public sector, such as the National Debt
Office, and through counterparties are not counted as shadow banking activities.?

28 In the EU, the scope of securities lending is much smaller than repurchase agreements (Keller et al. 2014).

29 Central counterparties are not included because they are part of the financial infrastructure and their purpose
is to reduce risks in repurchase agreements. Only viewing repurchase agreements with non-banks as shadow
banking activities is in line with the reform work under way at FSB regarding securities financing transactions, in
which repurchase agreements are included (see the Box on the current reform work and FSB, 2014b).
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The repo market in Sweden is relatively small, even when looking at all entities and not
only non-banks. The average volume of outstanding repos (both repos and reverse repos)
between a Swedish bank and all other Swedish entities amounted in 2013 to around SEK
400 billion (see Chart 6), equalling just over 10 per cent of GDP. This can be compared with
the corresponding volume of outstanding repos in the US, which amounted to 70 per cent
of GDP in 2007, while in the euro area the amount was 65 per cent of GDP (Hordahl and
King, 2007).

Around 25 per cent, just shy of SEK 100 billion, of the outstanding repos of Swedish
banks (repos and reverse repos) are conducted with non-banks. The repos that banks'
conduct with pension and insurance companies, investment funds, other financial firms and
non-financial firms should be included in the Swedish shadow banking sector (see Chart 6).
This also applies to repurchase agreements carried out between two non-banks, but there
are no statistics available for those transactions.

Chart 6. Average size of outstanding repos and reverse repos in total (gross) between
Swedish banks and Swedish participants
SEK billion
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Note. ‘Repos’ refers to repo transactions carried out for the banks’ borrowings, and ‘reverse
repos’ refers to repo transactions for the banks’ lending (see also the Box “Repurchase
agreements and securities lending”). ‘Banks’ refers to all Swedish MFI. The foreign
subsidiaries of banks are not included. Repos and reverse repos in Swedish kronor and
foreign currency are included. Repos and reverse repos with the Riksbank are excluded.
Source: The Riksbank

In order to determine the effect repos can have on financial stability, one needs to look at
which institutes that conduct them and the assets used as collateral in the transactions. The
majority of outstanding repos between banks and non-banks are conducted with pension
and insurance companies (see Chart 6). Even if the pension and insurance companies

are not considered to be shadow banks, their repurchase agreements are considered to
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be shadow banking activities. This, thus, illustrates the importance of looking at both
institutions and activities when studying shadow banking.

However, there is an absence of important information for determining the systemic
risks associated with repo transactions; for example, the extent to which the collateral is
reused and if the haircuts on the assets change over time. This is discussed in more detail
in the Box “Repurchase agreements and securities lending”. In the EU, negotiations are
under way regarding how to gather such information for repurchase agreements and
securities lending (see the Box “Current reform work to reduce systemic risks from shadow
banking"). However, the collateral used in repurchase agreements in Sweden consists
almost exclusively of government securities and (mortgage-backed) covered bonds (see
Chart 7).

Chart 7. Repos and reverse repos in Sweden categorized by type of security
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Note. Refers to repo transactions for the banks that report to the Riksbank: Danske Bank,
RBS, Nordea, Barclays, SEB, Nykredit Bank, Handelsbanken and Swedbank. Government
securities are Swedish government bonds and treasury bills. ‘Mortgage-backed securities’
refers to bonds and certificates issued by Swedish mortgage institutions. Otherwise bonds
issued by companies and Kommuninvest are included.

Source: The Riksbank

BOX:

Repurchase agreements and securities lending

Repurchase agreements and securities lending are activities carried out by different types of
institutions on the financial market. A repurchase agreement, also known as a 'repo’, is a contract in
which one party undertakes to sell a security to another party in exchange for cash. The parties also

agree that the security will be bought back at a specified price at a predetermined future date. The
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difference between the sale price and the repurchase price is the interest charge based on the so-
called ‘repo rate'.®

An entity that enters into a repo pledges its securities in exchange for cash (A in Figure 1). Entering
into a repo enables the entity to borrow at the ‘repo rate'. If the party that enters into a repo is
unable to repay the cash, plus the agreed interest charge, at the end date, the counterparty keeps the
pledged assets. This generally makes repos more secure than many other types of loans.

The counterparty in the repo, i.e. the entity that receives the security and lends cash, enters into a
reverse repo (B in Figure 1). Institutions enter into reverse repos either to generate a return on cash or

to use the security in another transaction, such as short selling or in its role as a market maker.

Figure 1. The different stages of a repurchase agreement
When a repurchase agreement is entered

Cash

—
—

Securities

At the end date

Securities
4—
e

Cash including the

interest charge based
on the repo rate

Securities lending is generally the same as repurchase agreements and are largely conducted for

the same purpose. Securities lending also involves one party pledging an asset for a period to

another party in exchange for cash or other collateral. However, there are some differences between
repurchase agreements and securities lending with regard to tax and accounting. It is, for instance,
more common to use equities as pledge in securities lending than in repurchase agreements. Securities
lending does not always have a predetermined end date. The transaction can thus instead usually be

reversed by both parties with short notice.

REPURCHASE AGREEMENTS AND SECURITIES LENDING AS SHADOW BANKING ACTIVITIES

Depending on the entities involved and the purpose of the transaction, repurchase agreements and
securities lending may be classified as shadow banking activities (Keller, 2012). If, for instance, the
entity entering into a short-term repo (A in Figure 1) uses the cash from the repo to buy long-term
assets it leads to maturity transformation. If the asset, on top of that, is illiquid it leads to liquidity
transformation. The maturity and liquidity transformation entails the risk of the entity not being able
to repay the cash to its counterparty (B in Figure 1) in the event that the repo cannot be renewed. The

entity (A in Figure 1) has to repay the cash if the repo is not renewed. The risk that the entity cannot

30 This repo rate must not be confused with the Riksbank’s policy rate, also called the repo rate. The Riksbank's
repo rate consequently differs from the repo rate on repo transactions.
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sell its illiquid assets and repay its counterparty is therefore always prominent. If the entity cannot
repay the cash it will, in worst case, be forced to bankcruptcy.

Repurchase agreements and securities lending enable entities outside the banking system, such as
hedge funds, to borrow more and at lower cost than would otherwise be possible. Hence, repurchase
agreements and securities lending can create an expansion of credit outside the banking system (FSB,
2013a). Repurchase agreements and securities lending involving entities outside the banking sector,
i.e. non-banks, should therefore be classified as shadow banking activities.

Internationally, a number of different risks to financial stability from repurchase agreements
and securities lending have been identified (FSB, 2013b). For example, these transactions make the
financial system more interconnected, which increases the risk of negative shocks spreading between
entities in the system. If, for example, an entity that has entered into a reverse repo (B in Figure 1)
opts to reuse the collateral in another repo, the same collateral will have been used in two transactions
and will involve three different entities. If one of the entities in this chain experiences problems, this
can spread to the other two entities.

The level of risk in repurchase agreements and securities lending depends on the value of the
assets in the transaction, and how leveraged the parties are (Bouveret et al., 2013). The value of the
securities used as collateral in a repo usually exceeds the borrowed amount of cash. The difference
between the value of the asset and how much of the asset's value that can be used as collateral in the
repurchase agreement is known as a ‘haircut’. In boom times, haircuts are usually low, i.e. entities can
borrow almost the entire amount corresponding to the full value of the assets in a repo.

During the 2007-2008 financial crisis, haircuts did, however, increase and institutions were unable
to borrow as much as before. This meant that entities that had been dependent on repo funding had
to quickly sell their assets in ‘fire sales'. This led to a rapid fall in asset prices, which spread to other
financial markets (Gorton and Metrick, 2012). Drops in asset prices becomes larger and spreads more
rapidly through the system if the financial institutions, including non-banks, are highly leveraged via
repos and if haircuts are low prior to the drop in prices (Adrian and Shin, 2009). The systemic risks
stemming from securities lending are largely the same as for repos.

The risks that repurchase agreements and securities lending pose to financial stability also depend
on the market structure. If they are conducted through a central counterparty instead of being
undertaken directly between two parties, the risks are reduced (see glossary for an explanation of
‘central counterparties’). It is therefore desirable for more repurchase agreements and securities

lending to be conducted through central counterparties (FSB, 2013a).

Linkages between banks and shadow banking in Sweden

The way in which shadow banking affects financial stability depends on how it is
interconnected with the rest of the financial system, mainly banks. An indication can be
given by looking at the extent the banks own assets in other financial intermediaries (OFI)
and how dependent they are on investments from OFI. The sections below are based on
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linkages between banks and OFI as a group since statistics on linkages between banks and
separate entities within OFI (specified in Chart 5) are not available.

The Swedish banks hold assets issued by Swedish OFI corresponding to a value of
around SEK 100 billion, while OFI hold assets issued by the banks to a value of around
SEK 600 billion (see Chart 8).3" This equals around 1 and 5.5 per cent, respectively, of the
banks' total assets. In the UK, the corresponding figures are over 15 per cent and in the
euro area the figure is also higher than in Sweden (FSB, 2014). The OFIs" holding of bank
assets consists mainly of interest-bearing securities, i.e. bonds and certificates, and equities.
The holdings in bonds and certificates exceed SEK 200 billion (see Chart 8). Funds, such as
money market funds, bond funds and mixed funds, hold most of the assets. Their holdings
equal just shy of 5 per cent of the market funding of Swedish banks.3? Bank shares are
primarily held by the investment firms and equity funds, and as already mentioned such
institutions do not count as shadow banks.

Chart 8. The Swedish banks’ and other financial intermediaries’ (OFIs') holdings in
each other’s assets
December 2013, SEK billion
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Note. ‘Banks' refers to all MFI, excluding the Riksbank. The banks' foreign operations are not
included in these figures.
Source: Statistics Sweden

The banks' holdings in OFI in Chart 8 are mainly loans, largely consisting of reverse
repurchase agreements with central counterparties. As mentioned, central counterparties
are not considered to be shadow banks in Sweden. Hence, such reverse repurchase
agreements (loans) should not be included in the banks’ holdings of shadow banking

31 The banks’ holdings in Swedish OFI in the form of fund units (around SEK 260 billion) are excluded from Chart
8. In their reporting, the investment funds cannot always know who the actual owners of the fund units are, due
to the fact that they are owned through bank depositories. The fund units are assigned to the banks, giving an
overestimation of the banks' holding. Also, the item unpaid/prepaid income and expense is excluded from Chart
8, because it largely constitutes a residual item for the banks' unallocated assets and liabilities. Unpaid/prepaid
income and expense amount to SEK 130 billion in terms of OFI holdings in banks and SEK 50 billion in the banks’
holdings of OFI.

32 See e.g. Sveriges Riksbank (2014) for the market funding of major Swedish banks.
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assets. This thus implies that the Swedish banks' holdings of assets from Swedish shadow
banks are low.

To sum up, the findings in this review show that there are links between Swedish banks
and shadow banks. The links are mainly that the shadow banks contribute to the funding of
banks through investments in their interest-bearing securities. It is not possible to determine
whether the links present in Chart 8 can have an impact on financial stability in Sweden,
one reason being that it is not possible to judge the vulnerability of these shadow banks. In
addition, Swedish pension and insurance companies' holdings of Swedish banks' interest-
bearing securities are, for instance, more than twice as large as those of Swedish shadow
banks. However, Chart 8 does not include the links that arise due to the banks' and shadow
banks' holdings in similar assets or direct and indirect obligations of the banks towards
the shadow banks, discussed in the section “How shadow banking can affect financial
stability".

The Swedish financial system has links with shadow banking abroad
Swedish financial institutions, including banks and insurance companies, are active on
foreign financial markets. For example, around half of the market funding of major Swedish
banks is obtained abroad. This creates links between the Swedish financial system and
shadow banks abroad. Foreign shadow banks contribute, for instance, to the funding of
Swedish banks, and Swedish financial institutions own securities issued by shadow banks
abroad, such as investment funds. Also, Swedish financial institutions are active on the
same markets as foreign shadow banks.

An example of foreign shadow banks that partly fund the Swedish banks are US money
market funds, see (Sveriges Riksbank, 2014) for further discussion. The investments of US
money market funds in Swedish banks amounts to around USD 90 billion alternatively over
SEK 500 billion (see Chart 9). This equals over 10 per cent of the total market funding of
Swedish banks, or around 70 per cent of Swedish banks' certificates in USD. They are thus
important to the Swedish banks' funding, especially in dollars. That the banks have access
to this funding is important to, for example, Swedish pension and insurance companies.
This is because funding is fundamental to the banks' ability to offer derivatives to these
companies, which they need for managing the currency risks that arises when they invest
abroad (Hilander, 2014).
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Chart 9. The investments of US money market funds in the banking sector of various
countries
USD billion
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Note. The investments are in the form of holdings of bank certificates, deposits and reverse repos.
Sources: ICl and the Riksbank

Money market funds from other parts of the world, including Europe, also contribute to the
funding of Swedish banks. However, other countries do not have as detailed statistics as
the US, which makes it difficult to determine the extent of their contributions.?

There are also other links between the Swedish financial system and shadow banks
abroad. Swedish investors, such as the banks, insurance companies and households, held
financial assets abroad amounting to almost USD 3,600 billion in 2013. This is roughly the
equal to the size of the Swedish GDP. Swedish investors invest abroad to diversify their
holdings and hence reduce risks. However, this can also lead to Swedish investors investing
in foreign shadow banks or in the same assets as foreign shadow banks.

33 IMMFA (2014) includes statistics regarding how much European money market funds with constant NAV had
invested in Swedish banks in October 2013, either in USD, EUR or GBP. According to this statistic, such funds
had invested a total of around SEK 250 billion in the Swedish banks.
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Chart 10. Swedish investors' holdings of foreign financial assets, by country
December 2013, per cent
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Luxembourg
Finland
United Kingdom
Norway

Denmark

Other countries

16

Note. ‘Financial assets’ refers to equities, funds and interest-bearing securities. Investments in foreign financial
assets totalled SEK 3,583 billion in December 2013.
Source: Statistics Sweden (2014)

Almost 25 per cent of Swedish investments abroad are in the US. Around 40 per cent are
in the euro countries and about 10 per cent in the UK (see Chart 10). All of these countries
have substantial shadow banking sectors (see Chart 4). Given that Swedish investors

have invested large amounts in the US, euro countries and the UK, there are probably
links between Swedish investors and shadow banking in these countries. The extensive
investments in Luxembourg can, for example, be explained by the fact that many people
choose to locate their fund investments there for tax reasons.3* A significant share of these
fund investments are in money market funds. The money market funds, in turn, invest in
Swedish interest-bearing securities. Out of the money market funds that invest in Swedish
interest-bearing securities, those registered in Luxembourg are larger than those registered
in Sweden (Sveriges Riksbank, 2014). However, the extent of Swedish investments abroad
into shadow banking cannot be determined based on Chart 10. Neither is it possible to
determine the extent to which Swedish investors have invested in the same assets as
foreign shadow banks. Hence, it is not possible to draw any conclusions regarding the
consequences that potential links between Swedish investors and foreign shadow banks
might have on financial stability in Sweden.

On the whole, this analysis does show the presence of links between the Swedish
financial system and shadow banks abroad. US money market funds provide twice as much
funding to the Swedish banks compared to the OFI's in Sweden (the certificates and bonds
in Chart 8). Because of this, problems experienced by foreign shadow banks can have
consequences for the Swedish financial system. The lending of US money market funds
to the banks, including those in the EU, fell drastically during the financial crisis. When
the European debt crisis broke out in 2011, the investments of money market funds in the
banks of the euro countries also fell sharply during a short period of time. If the US money

34 Since January 2012, this tax advantage no longer exists for fund registered in Luxembourg rather than Sweden.
More information is available from sources including the website of the Swedish Investment Fund Association.
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market funds were to reduce their investments in the Swedish banks, the banks would
lose some of their funding in dollars. This would mainly result in a reduction of the banks’
liquidity buffers in dollars and consequently their resilience to short-term stress in dollars
would also weaken (Sveriges Riksbank, 2013a). This could also affect the possibilities of
Swedish pension and insurance companies to manage risks arising in their investments in
foreign currency. This is because the Swedish banks would probably be less able to offer
derivatives for managing such risks in the event of a drop in their dollar funding. Hence,
shadow banking abroad can be of importance to the Swedish financial system.

Concluding discussion

Since the global financial crisis of 2007-2008 there has been a lot of focus on shadow
banking internationally. This is because of the systemic risks that can be associated with
such institutions and activities. In this article, we have analysed shadow banking in Sweden.
The analysis shows that shadow banking in Sweden is relatively small in an international
comparison, both in relation to GDP and the size of the banking sector (see Table 1). It

is also much smaller than the Swedish banking system. Moreover, the banks' repos and
reverse repos with non-banks constitute a relatively limited shadow banking activity in
Sweden.

Table 1. Shadow banking in Sweden — summary

December 2013
IN RELATION TO
SEK BILLION GDP % THE BANKING SECTOR %
Sweden Other financial intermediaries (OFI) 3,215 88 30
Upper limit shadow banking 1,542 42 14
of which investment funds 1,028 - -
Globally (FSB, 2014) Other financial intermediaries (OFI) - 120 54
Upper limit shadow banking - 68 30
Linkages with Repos and reverse repos with non- 920 - -
Swedish banks banks
OFl's investments in the banks’ 220 - -
interest-bearing securities
US money market funds’ investments Approx. - -
in Swedish banks 500

Note. Banks refers to all Swedish MFI, excluding the Riksbank. Upper limit shadow banking for Sweden is OFI excluding equity funds,
investment firms and central counterparties. Upper limit shadow banking globally is calculated based on the countries with an up-
per limit to shadow banking (narrow shadow banking system) in FSB (2014). Repos and reverse repos are those conducted between
Swedish banks and Swedish non-banks. ‘Non-banks' refers to financial institutions, which are not banks, public institutions or central
counterparties. The size of the investment funds refers to fund wealth.

Sources: FSB, the Riksbank and Statistics Sweden

Shadow banking in Sweden consists mainly of funds that are regulated and under the
supervision of Finansinspektionen. The rest of the shadow banking sector is also regulated
and supervised to a certain degree. Even though these shadow banks are regulated and
supervised, they may still be vulnerable to shocks on the financial markets.

Although the Swedish shadow banking sector is relatively small, it can have a negative
impact on financial stability in Sweden due to the shadow banks' vulnerability to shocks
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as well as their interconnectedness with the rest of the financial system. For example, the
shadow banks contribute to the funding of the Swedish banks, mainly through investments
in the banks' interest-bearing securities. However, shadow banking abroad is of greater
importance to the Swedish financial system. One reason for this is that the Swedish banks
operate in several countries. US money market funds provide, for instance, more than twice
as much funding to the Swedish banks as the Swedish shadow banks do (OFI in Table 1).

Shadow banking both in Sweden and abroad is thus of importance to financial stability
in Sweden. Hence, the current reform work in e.g. FSB and the EU, aimed at reducing the
systemic risks from shadow banking through increased monitoring, and new regulations are
of importance for Sweden (see the Box “Current reform work to reduce systemic risks from
shadow banking"). An example of a new regulation currently discussed in the EU is a ban
on money market funds with constant NAV (Sveriges Riksbank, 2014).

In order to monitor the shadow banks and systemic risks associated thereto, statistics on
shadow banking needs to improve. IMF (2014) and Adrian et al. (2014a), among others,
point to the need for better statistics in international work on shadow banking. This analysis
of shadow banking in Sweden is also limited by the lack of statistics. For example, we have
not been able to perform an in-depth analysis of different types of Swedish shadow banks'
vulnerability to shocks. One reason for this is that more detailed information about balance
sheets for the different types of shadow banks is lacking, and this is required to analyse the
extent to which shadow banks conduct liquidity, maturity and credit transformation. Today,
only the size of the total assets of the various institutions is available, and not, for example,
to what extent the assets are made up of interest-bearing securities issued by banks. Other
examples of statistics that are missing are the identities of the holders of Swedish issued
securities, as well as which foreign securities Swedish investors own.3®

The shadow banking sector is likely to expand going forward, both in Sweden and
globally. A sustained low interest rate environment could, for instance, lead to shadow
banking in Sweden growing in scope. Low interest rates make investors seek out more
risky investments to obtain a better yield. For example, there is currently great interest in
Sweden in investing in corporate bond funds (Bonthron, 2014), which can be considered
shadow banks. International work is also currently under way to introduce many new
banking regulations to strengthen the financial system. The introduction of stricter financial
regulations, especially for the banking sector, have often involved growth in shadow
banking (IMF, 2014 and Olson, 2012). Depending on how the banks act following the new
regulations, shadow banking might therefore grow in size, and new shadow banks might
emerge. For example, it cannot be ruled out that the banks may choose to securitise and
transfer more assets, such as mortgages, to independent financial vehicle corporations.
Internationally, there are also visible trends towards shadow banking taking over some
direct lending to companies and households from the banks (FSB, 2013 and The Economist,

35 The possibilities of creating a database over Swedish holders of securities are currently under investigation at the
Riksbank. Since 2013, Statistics Sweden (commissioned by the Riksbank) has been publishing statistics regarding
all issues of securities conducted by the Swedish public and private sectors in Sweden and abroad.
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2014). Because shadow banking could grow and new types of shadow banks might
emerge, it is important to monitor developments in shadow banking going forward, both in
Sweden and internationally.

Many new regulations will be imposed in order to limit the systemic risks from shadow
banking, such as for money market funds (see the box “Current reform work to reduce
systemic risks from shadow banking"). This can lead to certain types of shadow banks
decreasing in scope. However, new systemic risks could also emerge and some shadow
banks could also become systemically important in Sweden in the same way as the major
Swedish banks. For example, a shadow bank could be systemically important if it takes
on a predominant role for a critical function of the financial system. International work
is currently in progress to identify global systemically important shadow banks (FSB,
2014a). If shadow banks are systemically important, tools are required to reduce the
risks of problems occurring within those shadow banks but crisis management tools are
also needed. Crisis prevention and crisis management tools can vary between banks, and
they can also vary between different shadow banks. In this analysis of shadow banking
in Sweden, we have not identified any systemically important shadow bank in Sweden.
However, it cannot be ruled out that such institutions can exist in the future.This also
suggests that developments in shadow banking in Sweden need to be monitored going
forward.

BOX:

Current reform work to reduce systemic risks from shadow
banking

Since the 2007-2008 financial crisis, initiatives have been taken at the international level to reduce
the systemic risks that can be associated with shadow banking. These include the introduction of
increased monitoring and new regulation enforced on these entities. In 2010, the G20 tasked the
Financial Stability Board (FSB) with developing proposals to reduce the risks related to shadow banks.
The FSB has done this together with the Basel Committee on Banking Supervision (BCBS) and the
International Organizations of Securities Commissions (IOSCO). Together these organisations have
established recommendations on how shadow banks should be monitored as well as regulatory

measures relating to shadow banking, primarily in the following areas:3¢

e Links between banks and shadow banks
The BCBS has worked to make banks more resilient to risks that can arise when they have
connections to shadow banks. This work includes capital requirements for exposures to

different forms of shadow banks and rules on how large such exposures may be.

36 For more information about this work at FSB, see e.g. FSB (2013b). The annual study of the scope of shadow
banking internationally, which is conducted by FSB, is also part of this task, see, for example FSB (2014).
In addition, work is in progress at FSB to identify which shadow banking institutions have global systemic
importance in the same way conducted for global systemically important banks (FSB, 2014a).
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e Money market funds
Together with the FSB, IOSCO has produced recommendations to reduce the risks of money
market funds. These recommendations apply mainly to money market funds with constant
NAV, but they also stipulate requirements that apply to all money market funds, e.g.

requirements on how much liquid assets they must hold..

e Securitisation
The fact that securitisation, mainly of US mortgages, contributed to the financial crisis was due
in part to the lack of available information and its complexity. IOSCO and FSB have reviewed
how risks relating to securitisation can be limited, mainly through increased standardisation of

the information provided to investors by financial vehicle corporations (FVCs).

e Other shadow banks (besides money market funds and FVCs)
As previously mentioned, there are some uncertainties over what should be categorized as a
shadow bank. FSB has therefore developed a framework for identifying shadow banks based on
the operations they conduct. In addition, FSB is proposing a range of tools, including regulatory

measures, to manage the systemic risks that these different types of shadow banks can give rise to.

e Securities financing transactions
Securities financing transactions consist mainly of repurchase agreements and securities
lending. FSB has developed recommendations to reduce the risks related to these transactions.
These recommendations require those conducting repurchase agreements and securities

lending to report the transactions to a trade repository.

The FSB only issues recommendations. It is up to individual countries to follow them. The EU
Commission has presented two proposals for new regulations that are largely based on the FSB
recommendations. One regulation concerns money market funds and the other regulation is set

to improve the transparency of securities financing transactions, i.e. repurchase agreements and
securities lending.>” The latter proposal will provide much better statistics on these transactions than
at present. It will thus improve the statistics used in this paper about shadow banking activities in
Sweden. Both proposals for new regulations are currently under negotiation.

Other implemented and forthcoming regulatory measures within the EU could also reduce the
risks stemming from shadow banking.>® One of these is the Alternative Investment Fund Managers
Directive (AIFMD), which puts forward greater supervision of hedge funds and private equity firms
and limits their indebtedness, that is, their use of leverage.? Banking regulations (CRR/CRD IV)
within the EU strengthen banks' ability to withstand problems in shadow banking, in particular by
introducing the banking standards recommended by BCBS.

The European Systemic Risk Board (ESRB) works with shadow banking from an EU perspective.
The ESRB has issued recommendations regarding the implementation of new regulatory measures
for money market funds in the EU (ESRB, 2012). It has also analysed systemic risks in the market

for securities financing transactions, i.e. repurchase agreements and securities lending, within the

37 See EU Commission (2013) and EU Commission (2014).
38 For a review of these regulations, see EU Commission (2013b).
39 AIFMD is implemented in Swedish regulation by the Alternative Investment Fund Managers Act (2013:561).
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EU (Keller et al., 2014). Work related to shadow banking in the EU is also being undertaken by the
European Securities Market Authority (ESMA) and the European Banking Authority (EBA).

Swedish authorities (the Ministry of Finance, Finansinspektionen and the Riksbank) are also
participating in work relating to shadow banking in the EU. They are involved in EU negotiations on
new regulation, and in the work of ESMA, EBA and ESRB. Finansinspektionen and the Riksbank are
also involved in the work of the BCBS that aims to limit risks to banks resulting from exposures to
shadow banks.

Swedish regulatory measures have also been introduced to strengthen consumer protection, which
could affect the shadow banking sector. One example of this type of regulation is instant loan firms
(payday loans) and similar consumer credit firms coming under the supervision of Finansinspektionen
from 1 July 2014 (the Certain Consumer Credit-related Operations Act (2014:275)). These firms may
fund lending with short-term funding and, in this respect, they are shadow banks. However, they
currently account for a very small percentage of the financial sector and are therefore only of marginal

significance in terms of shadow banking in Sweden.
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Appendix: Explanation of terms used in this paper

Exchange-traded funds, ETFs, are funds whose value tracks the performance of financial
assets such as equities or the performance of a financial index (see also the Riksbank
(2014a)). Unlike traditional funds, investors in exchange-traded funds can trade fund units
on a marketplace and not just redeem them with the issuer of the fund, as is the case with
traditional funds. The issuer of exchange-traded funds usually invests in the underlying
assets and the indices. However, some issuers opt instead to invest in derivatives that track
the value of the underlying assets.

Central counterparties are financial infrastructure companies with the function of
reducing the risk of a counterparty being unable to fulfil the terms of a contract in
derivative and securities transactions. This also applies to repurchase agreements and
securities lending. Instead of the counterparty risk in transactions remaining between a
buyer and a seller, the transactions are conducted via a central counterparty that acts as
the seller for all buyers and the buyer for all sellers. This shifts the counterparty risk to the
central counterparty. An example of a central counterparty in Sweden is Nasdag OMX.

Finance companies often specialise in a particular type of financing. For example,
they provide leasing and factoring for corporate customers and payment and credit cards
for household customers. It is, for instance, common that the major car manufacturers
offer their customers to buy cars through a finance company. Finance companies mainly
fund their business in two ways. The first involves borrowing from financial institutions,
primarily banks. The other involves issuing certificates and bonds on the securities market.
In Sweden, finance companies are often regulated in the same way as banks and are also
covered by the deposit guarantee scheme. They are consequently not considered to be
shadow banks. There are, however, finance companies in Sweden that are not covered by
bank regulations and are not under supervision, and are therefore classified as shadow
banks.

An investment fund may be described as a portfolio of securities owned by a number
of investors. There are different types of funds with different investment policies. Fixed-
income funds invest in interest-bearing securities, mainly bonds and certificates. Fixed-
income funds can often be divided into money market funds and bond funds.*® One type
of bond funds are corporate bond funds, which invest in corporate bonds. Equity funds
invest in equities, while mixed funds invest in both equities and interest-bearing securities.
A ‘fund of funds’ invests in one or more funds, such as equity funds and hedge funds. In
addition to these different types of funds, there are also hedge funds, which differ from
other funds in that they have relatively unconstrained investment rules. This applies to both
the investment strategies and which financial instruments, such as equities, interest-bearing
securities or derivatives, that can be used.

40 In Sweden, money market funds holdings of interest-bearing securities have an average maturity of less than
one year, while bond funds holdings have an average maturity above one year.
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Money market funds may have either a constant or variable net asset value (NAV),
which relates to the value assigned to the fund units. If a money market fund has a
constant value, its units have the same value over time, for example USD 1 or EUR 1.

The yield on such a fund is usually distributed in the form of new units instead of the
value of the fund units rising. In the case of a variable NAV the value may vary from one
day to another. Money market funds with a constant NAV are mainly based in the US,
Luxembourg and Ireland. Money market funds in Sweden have a variable NAV.

Deposit companies are not supervised by Finansinspektionen, but must registered with
Finansinspektionen. Deposit companies may accept account deposits from the general
public, but only up to SEK 50,000 per consumer. Deposits with this type of firm are not
covered by the deposit guarantee.

Investment firms refer to companies in which a large number of natural persons own the
company and the company manages equities or similar assets.*' In terms of their business,
investment firms are similar to private equity firms in that they invest in a number of other
companies, just as private equity firms do. However, private equity firms may have few or
only one owner, whereas investment firms have shared ownership by a large number of
natural persons. Investor and Industrivdarden are examples of investment firms.

Private equity firms invest chiefly in the share capital of unlisted companies, although
they sometimes also invest in listed companies. Investments may be made through private
equity funds which are managed by the private equity firm, and which are also open to
other investors, or directly by the private equity company.

Lending institutions that issue or mediate loans for consumers must, since 1 July
2014, be authorised by Finansinspektionen and come under the joint supervision of
Finansinspektionen and the Swedish Consumer Agency. This also applies to instant loan
firms (payday loans) and other firms that issue loans to households but that are not a bank.

Securitisation, put in slightly simplified terms, involves financing what is usually an
illiquid asset by creating securities based on the asset. Financial vehicle corporations
(FVCs)* refer to financial companies involved in securitisation and that are operated as
stand-alone companies (so-called special purpose entities).** Securitisation can be carried
out in a number of different ways, which are often complex. One example of simple
securitisation involves banks transferring their mortgages to a stand-alone institution, an
FVC. The FVCs fund the mortgages by borrowing on the financial markets via securities
such as bonds and certificates. The holders of these securities are often entitled to the cash
flow from the underlying receivables. For a more detailed description of securitisation see,

41 Equity management refers to long-term ownership. Companies that conduct trade in securities are therefore not
considered to meet the criterion for being investment firms.

42 These institutes are sometimes called conduits, special purpose vehicle (SPV) or structured investment vehicle
(S1V) even if such titles sometimes also include other types of special purpose entities.

43 Banks that issue covered bonds are not considered to be FVCs even though the securities in both cases have
specific underlying assets as collateral.
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for example, Jobst (2008). FVCs are, thus, a type of special purpose entity that is set up to
transfer assets or risk from a company, typically a bank, to a stand-alone firms that funds
the purchase of the assets by issuing securities.**

Securities companies are limited companies other than banks that are authorised to
conduct business relating to securities, which includes mediating and trading in financial
instruments, conducting asset management and granting loans to customers in connection
with securities transactions.

44 There are also special purpose entities set up to run the issue of securities for companies without assets being
transferred to the special purpose entity. Such special purpose entities are not included in FVCs.
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In recent years, the Swedish banking system has gone from having a structural liquidity
deficit towards the Riksbank, to having a surplus. This has led to the Riksbank regularly
withdrawing liquidity from the banking system instead of supplying it, as it used to

do. The surplus has grown over time because the Riksbank has not used the return on

its assets for distributing profits to the government and for interest and administrative
expenses. Instead, such payments have been allowed to affect the size of monetary policy
operations. Also, notes and coins have been in less demand from the general public since
2007, which is also a reason for the surplus growth. In this paper, we attempt to highlight
whether the surplus has had any consequences for the practical implementation of
monetary policy, and for the impact from the repo rate to short interbank rates.

Background to the liquidity surplus

In this section, first of all we briefly describe how a liquidity surplus in the banking system
emerged, and why it could be problematic.

HOW THE BANKING SYSTEM ENDED UP WITH A SURPLUS

Until the summer of 2008, the banking system had a structural liquidity deficit towards
the Riksbank. Hence, the Riksbank had a net receivable from the banks in Swedish kronor.
Until the summer of 2008, the Riksbank supplied the banking system with liquidity by
purchasing securities from the banks, and paid by crediting their accounts in the RIX
payments system. At the same time, it was agreed that the banks would buy back the
securities at a later date. This is known as monetary policy repos. They commonly had

a one-week maturity and the price was determined by the repo rate decided by the
Riksbank’s Executive Board. So as to manage daily fluctuations in the liquidity of the
banking system, the Riksbank conducted fine-tuning operations through overnight lending
or depositing at the repo rate plus/minus 10 basis points. This enabled the banks to avoid

*  We thank Meredith Beechey and Paolo Giordani for interesting discussions.
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ending up in the Riksbank's lending or deposit facility, in which they must instead pay the
repo rate plus/minus 75 basis points.

Since 2010, the banking system has instead had a structural liquidity surplus towards
the Riksbank, with the Riksbank regularly withdrawing liquidity from the banking system.
In order to withdraw the surplus from the banking system, once a week the Riksbank offers
Riksbank certificates with a one-week maturity at the repo rate. The banks lend the part
of the surplus that they do not put in Riksbank certificates to the Riksbank through daily
fine-tuning operations at the repo rate, or to the Riksbank's deposit facility at the repo rate
minus 75 basis points.2

Diagram 1. The banking system’s structural liquidity position towards the Riksbank
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Diagram 1 shows the development over time of the banking system'’s structural liquidity
position towards the Riksbank.? In September 1999, the Riksbank’s net receivable from the
banks equalled around SEK 31 billion in monetary policy repos. In July 2014, the Riksbank's
net liability to the banks equalled a total of SEK 53 billion in Riksbank certificates and fine-
tuning. This marks a major change in the structural position. The fundamental reason for
this change has been that the Riksbank has not used the return on its assets for distributing
profit to the government. Instead, the Riksbank has allowed profit distributions to affect
the size of its monetary policy operations, i.e. the size of fine-tuning operations and
issuances of Riksbank certificates. The same applies to the Riksbank's operating expenses.
When the banking system had a liquidity deficit toward the Riksbank, monetary policy
repos became lower over time, and the size of deposits in the form of Riksbank certificates
and fine-tuning operations subsequently grew. Also, in recent years, demand from the

1 For a description of the Riksbank's operational framework for the implementation of monetary policy, see Sellin
and Asberg Sommar (2012).

2 Starting on 29 October 2014 the fine-tuning operations are made at the repo rate rather than at the repo rate
plus/minus 10 basis points as before.

3 We have defined the structural liquidity surplus of the banking system as the banking system’s net receivable
from the Riksbank in Swedish kronor.
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general public for notes and coins has been lower, which has also affected the size of the
surplus. When a bank delivers notes to the Riksbank, the latter credits the former's account
with the corresponding amount, hence increasing the liquidity surplus of the Swedish
banking system.

Each year, the Riksbank pays part of its profit to the government. In order to obtain
money for this, the Riksbank has not sold off any assets; rather, it has created new kronor.
In purely practical terms, the Riksbank credits the account of the Swedish National Debt
Office in RIX. Because no interest is paid on that account, the National Debt Office usually
transfers the newly created kronor to an account held with a commercial bank. Then, the
liquidity position of the banking system towards the Riksbank increases. The Riksbank pays
out these profit distributions in April each year, and they have amounted to an average of
SEK 5.5 billion each year in the past 10 years. Diagram 1 shows relatively clearly the profit
distributions to the government. The Riksbank’s administrative expenses of around SEK 700
million annually are also financed by the creation of new kronor. Since the banking system
gained a liquidity surplus, the Riksbank has also had interest expense instead of interest
income from its market operations. These expenses too are financed by new kronor.

The structural surplus of the banking system will automatically increase over time, unless
the Riksbank acts to break the trend. While the profit distribution in April 2014 of SEK
3.3 billion indeed came out of the assets, which meant that the surplus did not increase
correspondingly that year, the Executive Board of the Riksbank has not made any decisions
of principle stating that profit distributions shall come out of the assets.

IS A GROWING LIQUIDITY SURPLUS A PROBLEM?

Three main arguments are commonly expressed to suggest why it might be a problem for
the banking system to have a liquidity surplus towards the central bank:*

1. The surplus can be so large that it exerts downward pressure on the overnight rate, such
that it ends up close to the central bank's deposit rate rather than the target rate.

The first argument hence pertains to interest rate formation. The operational target of

the Riksbank is for the overnight rate to be between its lending and deposit rates — in the
middle of the so-called “interest rate corridor”; that is, close to the Riksbank's repo rate.
With a lot of liquidity in the banking system, the overnight rate will be pushed down
towards the deposit rate. This was evidenced in the financial crisis, when the Riksbank
ensured that the banking system had ample liquidity by lending an extraordinarily high
volume of money in Swedish kronor. However, because the Riksbank conducted fine-tuning

4 Seee.g. Gray (2006) and Ganley (2002).

5 Here, the overnight rate refers to the interest rate on loans overnight between the banks to equalise their
positions on accounts in the RIX payments system. It is in the banks’ own interest to equalise the position
because otherwise they end up in the Riksbank's standing facilities and have to pay lending rates on deficits or
receive deposit rates on surpluses. It is more beneficial to conduct an overnight loan (loan from one business day
to the next) with another bank at a rate that is between the Riksbank’s lending and deposit rates.
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operations each day at the repo rate minus 10 basis points, the pressure on the overnight
rate was very limited. During the financial crisis, we noted that the fine-tuning rate actually
set a lower limit to the overnight rate (see Diagram 2). If, in addition, the banks put a large
part of the liquidity surplus into Riksbank certificates, the Riksbank needs to withdraw less
liquidity from the banking system at the end of each day, and the overnight rate ends up
closer to the repo rate.

Diagram 2. Spread for the overnight rate and Stibor T/N spread
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2. The banks need to borrow less money from each other on the overnight market, and
this reduces their incentive to have sound liquidity management. In turn, this can have
consequences for interest rates and functions of the money market, even for longer
maturities.

The second argument pertains to the incentive of banks. The banks have a weaker
incentive to allocate resources to taking care of their own liquidity management in a good
way if liquidity is readily available and relatively inexpensive. The banks usually cover their
short-term liquidity needs by borrowing from other participants, either using unsecured
interbank loans or through issuing bank certificates. With a substantial and predictable
liquidity volume in an account at the central bank, both individual banks and the banking
system at large have less of an incentive to plan and actively manage their liquidity. Norges
Bank has experienced the problems that can arise when the banks are given generous,
inexpensive access to liquidity from the central bank, see Norges Bank (2010). Norges Bank
attempted to steer the overnight rate by supplying so much liquidity that the overnight rate
was pushed downwards towards its deposit rate. However, after a while the banks grew
accustomed to the liquidity level, and the overnight rate started to inch upwards again.
Norges Bank then had to supply even more liquidity, and so continued the upward spiral.
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3. The central bank pays interest when it withdraws liquidity from the banking system,
unlike when it supplies liquidity through secured loans or monetary policy repos.

The third argument pertains to the financial consequences for the central bank. The central
bank indeed pays interest for withdrawing liquidity from the banking system. However,
that liquidity can be invested in foreign government bonds, which ought to generate a
higher return for the Riksbank over time compared to Riksbank certificates and fine-tuning
operations.

Analysis of the effects of the liquidity surplus

In the following sections, we focus on what the consequences will be of the surplus for
interest rate formation and turnover. We provide a statistical overview depicting the short
money market in Sweden, and present the results of a statistical analysis of the relationships
between the liquidity surplus on the one hand, and interest rates and turnover on the other.

STATISTICS REGARDING LIQUIDITY SURPLUS, RATE FORMATION AND TURNOVER

When monetary policy is to be applied to the actual economy, the initial step is for the
Executive Board to make a decision on the overnight rate target. This rate will, in turn,
affect longer interest rates on the money market. The most important of these is the
interest rate on loans from tomorrow until the following business day (tomorrow/next or
T/N) and the interest rate on three-month loans. The interest rates are important reference
rates for various types of financial contract, and they will hence influence the interest rates
that various decision-makers in the economy must take into account. A liquidity surplus
could affect the money market, partly by changing the level of the overnight rate and other
interest rates, and partly by affecting activity on the market, i.e. the number of transactions
or the transaction volume. Using simple descriptive statistics of the Swedish money market,
we can shed light on these relationships.

In Table 1 below, we present statistics for the overnight rate and turnover in the
overnight market. The table also shows statistics for spreads for T/N, 1-month and
3-month Stibor fixing.® The statistics cover the period October 2007 to February 2014 and
are broken down into three periods.

e Period 1: pre-crisis period, when the banking system had a liquidity deficit.
e Period 2: the period between October 2008 and October 2010, when the banking

system had a major liquidity surplus due to the Riksbank having lent substantial
amounts to the banks during the financial crisis.

e Period 3: the period between October 2010 and January 2014 when the banking
system had a small but growing liquidity surplus.

6 For a formal description of rate spreads in the money market, see the appendix.
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Based on the tables, we can make several interesting observations of the relationships
between the liquidity surplus and rate spreads:

e The overnight rate spread, that is the difference between the overnight rate and the
Riksbank’s repo rate, was close to zero in period 1 when the banking system had a
liquidity deficit before the crisis, negative in period 2 with extraordinary measures,
and positive and slightly higher in period 3 (see diagram 2).

e The T/N spread, i.e. the difference between the T/N rate and the Riksbank's repo rate
was also negative in period 2 and positive on average in period 3, but less volatile in
period 1, before the crisis.

e The basis spreads for the 1- and 3-month maturities, i.e. the difference between the
1- and 3-month STIBOR rate, respectively, and the expected average T/N rate for the
corresponding period, were relatively narrow in period 2, but more volatile.

e Total turnover on the overnight market (like the number of transactions) was much
higher in period 1, very low in period 2 and slightly higher in period 3, but still much
lower than before the crisis.

In order to explain the level for the very shortest rates, account must also be taken, besides
the total liquidity surplus, of the part of the surplus not put into the Riksbank's weekly
certificates, i.e. liquidity available in the system each day. In that sense, the volume of fine-
tuning operations is important in explaining how liquidity affects the very shortest rates.

Diagram 1 shows how the surplus has been placed in certificates or in fine tuning at the
Riksbank since 2008. In period 2, between October 2008 and September 2010, when the
banking system had a large liquidity surplus towards the Riksbank, the banks put around
50 per cent of the surplus in weekly certificates. After that time and until the beginning of
2013, the surplus was more or less equal to the fine-tuning operations, because the banks
no longer bid in Riksbank certificate issues. However, since the beginning of 2013, the
banks have once again put a large share of the surplus into Riksbank certificates.
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Table 1. Descriptive statistics for money markets

DESCRIPTIVE PERIOD 1 PERIOD 2 PERIOD 3
STATISTICS OCT 07-SEP 08 OCT 08-SEP 10 OCT 10-FEB 14
StON OVERNIGHT RATE - REPO RATE (BP)
Mean 0 -4 2
Median 0 -4 1
Min -10 14 7
Max 29 19 41
Standard deviation 2 5 4
StTN T/N RATE — REPO RATE (BP)
Mean 12 -6 1"
Median 6 -9 9
Min -24 -26 -19
Max 161 80 75
Standard deviation 23 10 10
btlm BASIS SPREAD 1 MONTH (BP)
Mean 17 16 15
Median 14 10 12
Min -5 -5 -6
Max 45 108 56
Standard deviation 12 19 1
bt3m BASIS SPREAD 3 MONTHS (BP)
Mean 39 38 35
Median 38 26 32
Min 22 1 9
Max 70 146 94
Standard deviation 10 28 20
Vol TURNOVER ON OVERNIGHT MARKET (SEK BN)
Mean 39 5 1"
Median 38 3 10
Min 1 0 0
Max 79 41 34
Standard deviation 14 6 6

Note. The number of basis points, or hundredths of a percentage point, is denoted as bp. The notation in the column to the left is
intended to facilitate a comparison with the formal definitions in the appendix. For each variable a mean, median, minimum,
maximum and standard deviation are given.

Diagrams 3 and 4 show the relationship between the spread for the overnight rate and the
volume of overnight transactions and fine-tuning operations, respectively.” The diagrams
confirm what we observed in Table 1: both the spread and volumes were lower in period 2,
when the Riksbank supplied a lot of liquidity to the banking system. However, the diagrams
also show that the relationship is not linear, and also that it differs between the periods. We
analyse this in more detail in the next section.

7 Similar diagrams are obtained when using the total surplus liquidity instead of fine-tuning transactions.
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Diagram 3. Relationship between the overnight rate spread and fine-tuning operations
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Diagram 4. Relationship between volume of overnight transactions and fine-tuning
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ANALYSIS OF LIQUIDITY SURPLUS, RATE FORMATION AND TURNOVER

In this section, we calculate empirical relationships between the spread in the overnight
market, traded volumes and total surplus liquidity in the system. We also study the effect
of the liquidity surplus on longer interbank rates.

The effects of the liquidity surplus on the overnight rate

Diagram 3 shows that there is a non-linear relationship between the spread and liquidity
in the banking system. Also, the variance of the spread does not appear to be the same in
different periods. We appraise a model that takes account of this fact.
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The results are presented in Table 2, column 1.8 They seem reasonable and are in line
with the results we might have expected, although they ought to be interpreted with
caution due to the short time series. We obtain a negative relationship between the
spread and the liquidity surplus, i.e. the higher the surplus, the narrower the spread. This
relationship is not linear and varies depending on the period. In periods 1 and 3, in which
the spread is positive on average, an extra billion kronor in the banking system leads the
spread to narrow by 0.07 basis points. So, when the surplus grew by SEK 17 billion in
2013, the overnight rate was pushed down by around 1.2 basis points. However, this only
had a limited effect on the overnight rate. Because the Riksbank conducted fine-tuning
operations each day at the repo rate minus 10 basis points, the fine-tuning rate serves as a
lower limit for the overnight rate.

When we add the ratio between the volume of issued Riksbank certificates and the total
liquidity surplus as a further variable in the model, we find a positive relationship between
this variable and the spread. That variable is called “cover ratio” in the model. When, for
example, the entire surplus is absorbed by the Riksbank certificates issued each week, the
new variable assumes the value one and the spread then increases by 2.1 basis points on
average.

This relationship is stronger in period 2. Then, the average spread was only -3 basis
points, despite the extra liquidity in the system being around SEK 250 billion on average.
This is because, during that period, the banks placed more money in Riksbank certificates,
and that neutralised the effect of the liquidity surplus on the spread.® This is an interesting
result bearing in mind that, since 2013, the banks have shown greater interest in the
weekly issues of Riksbank certificates. This could in fact neutralise a potential effect of an
increasing surplus on the overnight rate spread.

8 We obtain similar results if we instead commence the time series in 2011.

9 For example, during that period, the effect of an average liquidity surplus of around SEK 250 billion was -7.5
points (250 x (-0.07+0.04)) and the effect of the average use of Riksbank certificates of around 50 per cent
was 5.1 points (50% x (2.07+8.22)).
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Table 2. Liquidity surplus, rate formation and turnover

VARIABLE SPREAD O/N SPREAD T/N BASIS SPREAD 1M TURNOVER O/N
C 1.82 (0.50) 0.53 (0.18) 20.74 (1.17)
IMM 2.32(0.25) 7.15 (0.68) 1.94 (0.80)
DUM2 -2.56 (0.32) -3.84 (1.16) -17.35 (1.22)
DUM3 2.83(0.21) 3.43 (0.88) 0.69 (0.27) -14.28 (1.04)
Dependence variable (-1) 0.24 (0.03) 0.71 (0.01) 0.94 (0.01) 0.39 (0.03)
Dependence variable (-2) 0.08 (0.02) 0.08 (0.01) 0.10 (0.03)
SL -0.07 (0.01) -0.12 (0.03) -0.06 (0.02)
SL*DUM2 0.04 (0.01) 0.12 (0.03) 0.05 (0.02)
Cover ratio 2.07 (0.36) 2.96 (1.07) 4.33 (0.71)
Cover ratio*DUM2 8.22 (0.68)

Riskp US 0.59 (0.17) 0.84 (0.08)

VARIANCE EQUATION

@ 5.92 (0.10) 0.96 (0.23) 0.47 (0.06) 0.87 (0.20)
RESID(-1)/2 0.66 (0.05) 0.11 (0.02)
GARCH(-1) 0.98 (0.01) 0.95 (0.01) 0.88 (0.01)
Adjusted R square 0.47 0.77 0.95 0.75

Note. Time series for the period 8/10 2007 - 28/2 2014. Standard error in brackets. All coefficients are significant at a significance
level of 5 per cent. IMM = dummy variable for IMM day, DUM2 = dummy variable for period 2, DUM3=dummy variable for period
3, SL= liquidity surplus, cover ratio = issued volume Riksbank certificates/SL, riskp US = standardised risk premium on the interbank
market in the US. Spreads in basis points and volume in SEK billion.

The effects of the liquidity surplus on longer rates

The estimated effect of the surplus on the T/N spread is much greater than the estimated
effect on the overnight rate spread. This can also be seen in Table 2, which shows that in
periods 1 and 3, an extra billion kronor in the banking system leads to a reduction in the
T/N spread of 0.12 basis points. The variable “cover ratio” also shows a greater estimated
effect on the T/N spread compared with the overnight rate spread. On the days preceding an
IMM day, the T/N spread increases by 7 basis points on average. We also include a variable
to capture the international risk premium by including the standardised risk premium on
the interbank market in the US (denoted“riskp US"). We find that if that variable increases
by one standard deviation, the T/N spread increases 0.6 basis points. Hence, international
increases in spreads on different money markets are passed on to Sweden to a certain degree.
When we calculate the effect of the surplus on the basis spread with a 1-month
maturity, we cannot find any significant effect. The result is presented in Table 2, column
3. Hence, the surplus can have an indirect effect on the levels of the longer rates through
the levels of the overnight and T/N rates, but no effect beyond that. Our estimated result
also confirms that increased risk premiums abroad are passed on to Swedish markets, but
not to any great extent. An increase of one standard deviation in our measure for the risk
premium for the US increases the basis spread with a 1-month maturity by 0.8 basis points.
We also obtain similar results for basis spreads with maturities of 3 and 6 months, although
they are not described here.
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The effects of the liquidity surplus on the overnight market

Table 2 shows the results of a regression, in which the variable we attempt to explain is
the daily volume traded on the overnight market in RIX. Here, we see that the intercept
is different in the three periods and higher in period 1. This also coincides with the result
in Table 1. During periods 1 and 3, an increase in the liquidity surplus of SEK 1 billion
leads to a reduction in daily turnover of SEK 60 million. In addition, there is a positive and
statistically significant response of the turnover to our “cover ratio” variable: Turnover
on the days during which most of the liquidity surplus has been drained using Riksbank
certificates is on average SEK 4 billion higher.

To sum up, the most important results are as follows:

e A greater structural surplus has been associated with compressed short interbank
rates in Swedish data since 2008. However, that effect is small when the majority of
the surplus has been put into Riksbank certificates.

e We find no effect of a higher liquidity surplus on basis spreads with maturities of 1 to
6 months. Hence, the liquidity surplus can have an indirect effect on the levels of the
longer rates through the levels of the O/N and T/N rates, but probably no additional
effect beyond that.

e The greater the surplus, the lower turnover will be among monetary policy
counterparties in the overnight market. However, that effect is also small when the
majority of the surplus is put into Riksbank certificates.

These results suggest that a growing liquidity surplus in future could cause lower activity
on the interbank market and an overnight rate (and T/N rate) close to the fine-tuning rate.
However, this need not be the case if the banks submit bids in the Riksbank's weekly issues
of Riksbank certificates to a greater extent. The results should be interpreted with caution,
however, because most of the observations coincide with the period that featured the
financial crisis, and that might have affected turnover volumes.

An international comparison

In this section, we make a comparison between developments in other countries and look
at the effects of a liquidity surplus, and how it has been addressed.

THE STRUCTURAL LIQUIDITY POSITION OF THE BANKING SYSTEM

Contrary to what appears to be the common perception, it is not unusual for the banking
system to have a liquidity surplus towards the central bank. In Table 3, we list all OECD
countries and whether their banking systems have a structural surplus or deficit. The
OECD countries that use the euro are included in the Eurosystem last in the table.’® We

10 OECD countries that are members of the Eurosystem are Belgium, Estonia, Finland, France, Ireland,
Luxembourg, the Netherlands, Portugal, Slovakia, Slovenia, Spain, Germany and Austria.
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can observe that, for 13 out of the 20 countries, the banking system had a liquidity surplus
towards the central bank at the end of 2012.

Table 3. The banking system’s structural liquidity position in the OECD countries in 2012, as a percentage of the
central bank’s balance sheet, and open market operations (OMO), etc.

MINIMUM
BANKING ASA % STRUCTURAL RESERVE

LAND SYSTEM NET OF CB’S BS OMO OPERATIONS REQUIREMENTS
Australia Deficit

Chile Surplus 12 R, TD CBB Yes
Denmark Surplus 37 TL, CD No
Iceland Deficit

Israel Surplus 74 D CBC Yes
Japan Deficit

Canada Deficit

Mexico Deficit

New Zealand Surplus 52 R, RR, CBC FXS, FXBS No
Norway Surplus 7* TL, CD No
Poland Surplus 34 CBC, FT Yes
Sweden Surplus 8 CBC, FT No
Switzerland Surplus 43 FX Yes
United Kingdom Surplus 75 AP Not currently
South Korea Surplus 5 RR, TD CBB Yes
The Czech Republic Surplus 27 RR Yes
Turkey Deficit

Hungary Surplus 27 CBC Yes
USA Surplus 51 AP Yes
Euro system Deficit

Note. Abbreviations used: R (repo), RR (reverse repo), TL (term loan), TD (term deposit), CD (certificate of deposit), CBC (central
bank certificates), CBB (central bank bonds), FXS (FX swaps), FXBS (FX basis swaps), FT (fine tuning), AP (asset purchase).
* The government pension fund has been excluded from total assets of the balance sheet.

In Table 3 we show the size of the liquidity surplus as a share of the balance sheet total

of each central bank. Calculated in this manner, we note that Sweden, Chile, Norway and
South Korea have the lowest surpluses. In Chile and South Korea, the surpluses are kept at
a low level through the central bank issuing central bank bonds.

Norway (like New Zealand) has an operational framework for the implementation of
monetary policy that is usually called a floor system. In this system, a liquidity surplus is
intentionally created in the banking system, and the overnight rate is hence pushed down
towards the rate corridor floor, i.e. towards the central bank's deposit rate which serves as
the target rate.

The Swedish surplus is at a relatively low level thanks to the fact that the foreign
exchange reserve is partially financed through borrowings in foreign currency. The most
common reason for the banking system having a liquidity surplus is otherwise growth in the
central bank's foreign exchange reserve. This is commonly due to the fact that an inflow
of foreign currency has tended initially to push up the value of the domestic currency. The
central bank has then opted to purchase foreign currency with newly created money in
order to keep the value of the domestic currency down (Chile, Israel, Poland, Switzerland,
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South Korea, the Czech Republic and Hungary). The newly created money leads to an
increase in the liquidity surplus.”

It can be expensive for the central bank to accept the surplus as deposits in countries
with relatively high interest rates in relation to the countries whose bonds are included in the
central bank’s foreign exchange reserve. Consequently, Banco de Chile, Bank of Israel and
Czech National Bank (CNB) have had negative equity of respectively 19, 13 and 12 per cent
compared to total assets. However, this need not be a serious problem if the phenomenon is
temporary. According to the Governor of CNB, Miroslav Singer, “the real capital of a central
bank is its credibility and reputation, not a figure on its balance sheet” (Singer, 2011).

HOW HAS THE IMPLEMENTATION OF MONETARY POLICY AND INTEREST RATE FORMATION
WORKED?

In a working paper from the Czech National Bank, Babecka Kucharcukova et al. (2013) note
that rate formation has worked well. Empirical studies conducted approximately cover the
period 1995-2010, which coincides with a time when the banking system had a liquidity
surplus. In the financial crisis, however, impact through interest rate formation weakened
due to rising risk premiums. Rate formation has also worked well in South Korea. According
to a report from the Bank of Korea (2012) the rate channel and expectations channel have
gained importance in recent years. When the Bank of Korea introduced an overnight rate
target in 1998, economic agents became more rate-sensitive and the transmission from the
policy rate through money market rates to the banks' deposit and lending rates has worked
smoothly ever since. The National Bank of Poland (NBP) used to experience problems with
the overnight rate POLONIA often being pushed down towards the deposit rate at the end
of reserve maintenance periods. This was because the banks were not very interested in
submitting bids on NBP's certificates in the final week of the reserve maintenance period.
Instead, they wanted to have a liquidity buffer so as to avoid having to borrow from the
lending facility. So, in December 2010, NBP introduced fine-tuning operations at the end of
reserve maintenance periods and hence managed to stabilise POLONIA close to the policy
rate.

It can be relatively easy to steer the shortest rates with a high degree of surplus liquidity
in the banking system, as demonstrated by experiences from the US money market. In
2012 the Fed managed to keep the overnight rate within the target range of 0 to 0.25 per
cent without conducting any open market operations at short maturities (Federal Reserve
Bank of New York, 2013). However, the question is how well the interest rate on reserves
will serve as a floor for the US overnight rate once the Fed initiates rate hikes. There are
participants in the US overnight market that may not receive interest on reserves. They will
hence be willing to lend on the market at a rate below the rate on reserves. In this case,
other participants that receive interest on their reserves will have to borrow money on the

11 The strongest factor that instead counteracts a deficit is that demand from the general public for notes and coins
usually grows in pace with nominal national income.
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market and put it in the Fed so that the overnight rate does not fall below the floor. The
UK has the same problem. The counterparties of the Bank of England report that they are
not willing to arbitrage away a low overnight rate before it is around 10 basis points below
the rate on reserves. In order to counteract the problem, the Bank of England wishes to
extend its circle of counterparties to provide more with direct access to interest on reserves
(Jackson and Sim, 2013).

HOW HAS MONEY MARKET FUNCTIONALITY BEEN AFFECTED?

A consistent pattern seems to be that transaction volumes on the money market decrease
when the banks have less of a need to equalise liquidity between themselves. When the
liquidity surplus is high, most banks will have a liquidity surplus at the end of the day (or
reserve maintenance period), and not many will need to borrow. In particular, the volume
of borrowings on the unsecured market decreases, while there is a tendency for the banks
to increase the share of loans conducted on a secured basis.

The Bank of England reports that non-banks, e.g. money market funds and non-
financial companies, are still relatively active and lend money unsecured to banks (Jackson
and Sim, 2013). Although the banks do not have any direct need to borrow money, they
continue to do so to some extent on the market. This is in order to safeguard existing
customer relationships, and to secure the ability to use the loan as a funding source if so
required in future. As more banks want to conduct secured lending, demand for collateral
has increased. In turn, this has led to those lending money on a secured basis receiving a
slightly lower interest rate than before. The preference for secured lending can be partially
explained by the new liquidity regulations, and it can hence be expected that secured
lending will be an attractive alternative even once the liquidity surplus has returned to a
more normal level. Non-banks in the UK have not switched to secured lending to any great
extent because they do not have the required systems and expertise in place.

In Poland, the interbank market for unsecured borrowing is a local market with a low
number of active participants. The market features a highly uneven liquidity distribution,
and trade is thus dependent on transactions with a couple of major banks with a structural
liquidity surplus. However, daily trade takes place on this market, primarily at the overnight
maturity. For maturities longer than a week, there is hardly any trade at all. However, there
is a liquid, secured market, particularly in FX swaps (National Bank of Poland, 2011).
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Concluding remarks

A large structural liquidity surplus in the Swedish banking system has been associated

with compressed short interbank rates since 2007. However, that effect will be small when
the majority of the surplus is put into Riksbank certificates. We find no effect of a higher
liquidity surplus on basis spreads with maturities of 1 to 6 months. Hence, the liquidity
surplus can have an indirect effect on the levels of the longer rates through the levels of
the O/N and T/N rates, but probably no effect beyond that. The greater the surplus, the
lower turnover will be among monetary policy counterparties in the overnight market.
However, that effect will also be small when the majority of the surplus is put into Riksbank
certificates. This is what we have observed since the beginning of 2013. Similar patterns are
also visible in other countries that have had a liquidity surplus in the banking system for a
lengthy period of time.
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APPENDIX: Relationships between different money market rates

The overnight rate™, R, can be broken down into the target for the overnight rate, the
Riksbank's repo rate R, plus the deviation from the overnight rate from the repo rate,
which we denote as s2V:

(1) ROV=R¥+ 50V,

The T/N rate can be written as a forward-looking parity condition, in which the T/N rate is
equal to the expected overnight rate tomorrow given the volume of information €,:

@ RIV=E[RZY| Q1 +v,= E[RE | Q] +s",

where v, denotes the deviation from the parity condition and where we, in the next step,
have used equation (1) to derive s7V = E[s9Y | Q, ] + v,, which is the deviation of the T/N
rate from the expected repo rate.

We can write an interbank rate of maturity NV as:

@ RY=E[INGRAIQ, |+,

i.e. as the average expected overnight rate and deviation of RY from that expected, the
spread s. We call spread s a credit spread, and it includes premiums for creditworthiness
of banks that lend on an unsecured basis and other demand and supply factors that affect
the rate of this maturity. A special case of equation (3) is when we rewrite it to express the
expectation in terms of the expected T/N rate

@ RY=E{}T¥,RYI Q|+

Then, the first term constitutes an expectation of the T/N rate over period N, which
resembles the STINA swap of an N day and b¥ is what we usually call the “basis spread” in
the Swedish money market.”

12 The overnight rate is defined as the interest rate from one business day to the next for unsecured loans in
Swedish kronor between the Riksbank's monetary policy counterparties.
13 We have not taken account of the exact settlement dates in this theoretical presentation.
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