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Motivation
Growth of non-bank financial intermediaries (NBFI’s)
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Non-financial corporations Banks

Other financial inst. Insurance and pensions funds

Private sector assets as % of nom. Danish GDP

- [1] Pension funds and insurance
companies (managing long-duration
liabilities) assets to GDP have
grown significantly over time:

• 100% U.S.; 25% EA; 200% DK

- Increasingly allocating capital to
government bonds, corporate credit,
and structured finance products.

- [2] Great Rotation: migration of risk
from public to private markets.

- Private and real assets: trade
infrequently, lumpy, unique and
heterogeneous investors.
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Paper in a nutshell

Question
• How do Danish NBFIs (Pension and Insurance funds) rebalance their asset

portfolio in response Quantitative Easing policies and what are the implications

for housing markets?

Data
• Security holdings at month-ISIN-fund level (Danmarks Nationalbanken).

Method
• High-frequency identification and panel local projections.

• Altavilla et al. (2019) monetary policy shocks (QE).

Findings
• ECB QE positively affects Danish house price growth.

• Portfolio rebalancing of NBFIs towards higher-yielding assets and real estate:
→ More foreign bonds and shares and longer maturity bonds, less lower-rated bonds.
→ More non-listed real estate assets and mortgage bonds (covered bonds).
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Contribution to the literature

• Monetary Policy and NBFIs

Selgrad (WP, 2023); Kaufmann et al. (WP, 2022); Mimun et al. (WP, 2025),

Cucic and Gorea (RFS, 2025)

⇒ This paper focuses on housing market investments.

• Monetary Policy and Housing/Credit Markets

Berg et al. (WP, 2025); Rodnyansky and Darmouni (RFS, 2017); Chakraborty et

al. (JFE, 2020); Bandoni et al. (WP, 2025)

⇒ This paper: how MP driven interaction between NBFIs and Mortgage

lenders affects housing credit/prices.

• Bank-nonBank Interactions

Buchak et al. (JPE, 2024); Haque et al. (WP, 2025)

⇒ This paper: portfolio rebalancing of NBFIs improves housing credit

conditions via easing banks funding conditions.
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Hypotheses
Transmission of Quantitative Easing

Portfolio rebalancing
• QE lowers duration risk. Term premium declines and investors substitute to other assets (high

quality corporate bonds, covered bonds or other highly rates securities).

• This lowers risk premia in other markets.

• Borrowing cost for firms and households (mortgages) decline.
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Digression: Mortgage origination in Denmark
Match funding principle
• 1:1 link between mortgage loan terms and the bonds used to fund them.
• On a loan-by-loan basis, all interest and principal from borrowers are passed directly to

bondholders. Bank carries credit risk, no interest rate, volatility, FX or liquidity risk.
• Borrowers has right to (i) prepay at par (yields fall, bonds trade above par) or (ii) buy back at

market price (yields rise, bonds below par). → Higher liquidity in high rate periods and yields
(embedded call option).

Danish Covered Bonds - 2025 Structure & Regulatory Framework 10

Loan Origination 

Loan Covered bond 

Mortgage proceeds Bond proceeds 

Loan Payments 

Loan Covered bond 

[ Ho, ooao<a ~ ]f----------► -----1[ ._..,. liiit ]~► ----
-----------

Margin, interest and 
principal repayment 

Interest and principal 
payment 

Market Overview
Key Takeaways
• Danish covered bond market is the world’s largest, with liquidity on par with or exceeding Danish government bonds.
• Three main segments: callable bonds, bullet bonds, and floaters with outstanding amount roughly evenly distributed.
• Issuance takes place daily through tap issuance and at four annual refinancing auctions.

Market Size and Liquidity
Top 10 Cov. Mortg. Bond Markets

Country Covered Bonds
(EURm)

% of GDP

Denmark 435,825 111%

France 376,098 13%

Germany 296,841 7%

Sweden 224,876 40%

The Netherlands 222,045 10%

Canada 205,903 16%

Spain 188,626 13%

Switzerland 168,800 19%

Italy 160,775 7%

Norway 145,619 33%

Austria 95,516 20%

Note: Data as of year-end 2024, except Spain (year-end 2023).
Sources: ECBC Factbook 2025; Macrobond; Nykredit Markets.

Despite Denmark’s modest population, a strong tradition of
home ownership and persistent demand for mortgage financ-
ing has made the Danish covered bond market the largest in
the world by outstanding volume. As of July 2025, the total out-
standing amount of Danish covered bonds was DKK 3,220 bil-
lion, far exceeding the DKK 600 billion outstanding in Danish
government bonds. Relative to the size of the economy, Den-
mark stands out even more, with covered bonds amounting to
111% of GDP (see table: Market Size by Country).

The market size supports the liquidity of the Danish covered
bond market. Bonds are issued in the secondary market on
a daily basis through a tap issuance system (see section “Is-
suance of Covered Bonds” below for further details), which, to-
gether with daily clearing and high market transparency, sup-
ports daily turnover and enhances overall liquidity. This daily
tap issuance system was a key factor in keeping the Danish
covered bond market, unlike most other bond markets, open
throughout the entire global financial crisis. Overall, the liquid-
ity in Danish covered bonds is generally on par with, and in
periods even surpasses that of Danish government bonds.

Combined with their AAA rating (please refer to page 49 for
details), these characteristics make Danish covered bonds an
attractive alternative to Danish government securities, draw-
ing significant interest from both domestic and international in-
vestors.

Segments in the Danish Covered Bond Market Segments in The Danish Covered Bond Market

Source: Nykredit Markets

The Danish covered bond market is divided into three main
segments:

• Callable bonds: Long-term fixed-rate bonds that allow bor-
rowers to prepay their loan at par.

• Bullet bonds: Shorter-term, non-callable bullet bonds used
to fund longer-term adjustable-rate mortgages.

• Floaters: Bonds with floating interest rates, used to fund
longer-term floating-rate mortgage loans. While some
floaters previously included interest rate caps, these have
now nearly disappeared from the market.

The outstanding amount is approximately evenly distributed
among the three segments. However, the match funding struc-
ture of Danish mortgage lending means that borrower demand,
and thus issuance activity, responds strongly to changes in
bond prices. When the yield curve is steep, borrower de-
mand typically shifts toward loans linked to shorter-term inter-
est rates, such as those funded by floaters or bullet bonds. Conversely, when the yield curve is flat and rates are low,
borrowers tend to prefer 30-year fixed-rate callable loans. In more recent years, the total outstanding amount has remained
relatively balanced across segments, but shifts in issuance patterns can still have a significant impact on bond pricing.

Danish Covered Bonds - 2025 Market Overview 11
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Data

Pension and Insurance fund data
• End-of-month security holdings of each Investor (IF, B, IC, PF) in Denmark since 2015.

• ISIN-level security information (type, market and nominal value, net transaction, bond rating,
maturity, duration). Listed versus unlisted (alternative assets) securities.

• Issuer information (name, identifier, industry, sector, country).

• Domestic investment fund look-through since 2018.

• Real estate assets (lower bound due to company ownership structures):

→ Covered mortgage bonds.
→ Counterparty industry real estate: listed versus non-listed assets.

Monetary policy shocks
• QE factor from Altavilla et al. (2019) as unconventional monetary policy surprise.

• Address central bank information shocks via poor man’s sign restrictions (Jarociński and Karadi,
2020) MP in DK

Macro data
• GDP, money market rates, inflation etc from Denmark Statistics.
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Danish NBFI aggregate balance sheet - Assets
Pension funds and Insurance companies
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- Foreign shares

- Danish shares

- Other foreign bonds

- Foreign goverment bonds

Other Danish bonds

- Danish government bonds

- Danish mortgage bonds

- Foreign investment fund shares

- Danish investment fund shares
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Danish NBFI aggregate balance sheet - Liabilities
Pension funds and Insurance companies
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- Balance correction

- Provisions - market rate products

- Provisions - average rate products

- Claims provisions (gross)

- Premium provisions (gross)

- Other provisions

- Collective bonus potential

- Equity

8/19



NBFI real estate securities
Share of real estate assets roughly 25% Asset breakdown
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Empirical Model
Lag-augmented local panel projection model

∆HoldingsAi,t→t+h = αi + βh QEt +

12∑
l=0

γh,l Xt−l + εi,t+h

• Subscripts: fund i, security s, month t and horizon h = 24 months.

• ∆HoldingsAi,t→t+h:
∑h

t

∆Holdingsi,s,t
TNAi,t−1

where s ∈ A: i.e., amount of asset class A

bought or sold from t to t+ h expressed in (%) relative to total net assets.
→ Holdingsi,s,t: active rebalancing net of valuation and FX changes.

• QEt: QE factor (Altavilla et al., 2019), poor man’s sign restriction.

• Xt−l: YoY GDP growth and inflation, 10y DN Gov. bond yields, BBB-corporate

bond spreads, VSTOXX volatility index, log of TNAi and lagged dependent

variable.

• αi: firm-fixed effects.

• Standard errors clustered at firm level.
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where s ∈ A: i.e., amount of asset class A

bought or sold from t to t+ h expressed in (%) relative to total net assets.
→ Holdingsi,s,t: active rebalancing net of valuation and FX changes.

• QEt: QE factor (Altavilla et al., 2019), poor man’s sign restriction.

• Xt−l: YoY GDP growth and inflation, 10y DN Gov. bond yields, BBB-corporate

bond spreads, VSTOXX volatility index, log of TNAi and lagged dependent

variable.

• αi: firm-fixed effects.

• Standard errors clustered at firm level.
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IRFs - Macro level
Expansionary QE effect spillover to Denmark
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IRFs Overview - Security type
Searching-for-yield abroad, alternative and real estate assets ↑

Companies

Security type Pension Insurance

Equity Up*** Up**

Fixed income - Down***

Long duration bonds Up*** Down

Foreign bonds Up*** -

Lower rated bonds - Down***

Non-Listed assets Up** Up**

All Up*** Up**

Real estate Listed Up*** -

NonListed Up** Up**

DK bonds - Up

DK Mortg. Bonds Down* Up***

DK Equity Up*** Up***

Foreign Corp. Bonds Up*** Up

Foreign Gov. Bonds Down** Up**

Foreign Equity Up*** Down

Table: *,**,*** indicates stat. sign. at 32%, 10% and 5% level. 12/19



Way forward ...
To do’s

Treatment intensity
• So far, every pension fund is similarly affected by ECB asset purchases.

• Firm-specific and time-varying QE exposure based on PSPP share of bonds.

Identify the covered bond channel
• Mapping of covered bonds to banks to PF/ICs.

• Exploit fat-tailed properties of the covered-bond-share distribution of PF/IC asset-side.

• GIV: How is bond pricing and subsequently mortgage pricing affected.

Housing Market Implications
• Cheaper mortgages versus less affordable house prices. Net effect on new home buyers?

• Housing wealth effect for existing home owners? Distributional effects?
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Conclusion

Question:

• How do Danish NBFIs (Pension and Insurance funds) rebalance their asset

portfolio in response Quantitative Easing policies and what are the implications

for housing markets?

Findings

• Portfolio rebalancing of NBFIs towards risky assets and real estate:
→ More foreign bonds and shares and longer maturity bonds, less lower-rated bonds.
→ More non-listed real estate assets and mortgage bonds (covered bonds).

Implications

• Higher house prices via direct demand and indirect covered bond channel but also

lower housing finance cost.
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Thank you for your attention!
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Appendix
Pension Funds - Liability types

Defined Benefit Plans
• Benefits an employee will receive at retirement are predetermined by a formula,

rather than depending on investment returns.
• Moral hazard? Firms may have incentives to:

1. Underfund their DB pension plans (not put in enough money now to cover future promised benefits).
2. Invest pension assets in risky investments (chasing high returns).

Why? Because shareholders get the upside if things go well, but don’t fully bear

the downside if things go badly.
When a firm promises future pension payments, that’s a liability — similar to issuing bonds.
If the firm goes bankrupt, shareholders are not personally liable to make those pension payments (due to
limited liability).
This encourages risk-taking, because if risky pension investments succeed, the firm:
Doesn’t need to make large future contributions.
Can preserve cash for other uses (e.g., reinvestment, dividends, executive compensation).

Defined contribution Plans
• Amount contributed to the employee’s retirement account is specified, but the

final benefit at retirement is not guaranteed. The retirement income depends on

how much is contributed and how well the investments perform.
16/19



Appendix
The Rise of Alternatives

1. More optimistic about alpha
• ... of alternatives relative to public equities:

αi = E[ri] − rf − βi

(
E[rM ] − rf

)
.

2. Risk tolerance increases
• In the standard mean-variance model: Investors choose between risky portfolio versus risk-free

assets (e.g., cash or bonds). When risk tolerance increases, the total share invested in risky assets
rises, but the composition of the risky portfolio remains unchanged, given beliefs about expected
returns and covariances do not change (Tobin’s (1958) two-fund separation theorem).

• The reallocation effect (the constrained case): If rising risk tolerance meets leverage constraints,
the investor must reallocate within the risky portfolio (from public equities to alternatives).
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Appendix
Monetary Policy in Denmark Back to Data

• Danish Krone pegged to Euro

(previously German Mark)

• Denmark imports its MP

stance from Frankfurt: When

ECB changes its leading

interest rate to pursue some

policy objective for the Euro

Area, the Danish Central Bank

generally changes its rate by

the same amount on the same

day to restore the interest rate

differential that is consistent

with a fixed exchange rate.

Figure 1: Monetary policy rates. The figure shows the leading policy interest rates for Denmark,
Germany (January 1960 - December 1998) and the Euro Area (January 1999 - December 2018). The leading
policy rate is: the lending rate until November 2013 and then the deposit certificate rate (Denmark); the
Lombard rate until 1987 and then the repo rate (Germany); the major refinancing operations rate until
November 2013 and then the deposit rate (Euro Area). The dashed lines indicate major events affecting
monetary policy rates. The bold dashed line marks the beginning of the peg to the German Mark.
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Note: Monetary policy rates. The figure shows the leading policy interest
rates for Denmark, Germany (January 1960 - December 1998) and the
Euro Area (January 1999 - December 2018). The leading policy rate is:
the lending rate until November 2013 and then the deposit certificate rate

(Denmark); the Lombard rate until 1987 and then the repo rate
(Germany); the major refinancing operations rate until November 2013
and then the deposit rate (Euro Area). The bold dashed line marks the

beginning of the peg to the German Mark.
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Appendix
Pension fund asset breakdown Back to Data

Asset allocation by PF scheme
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Page 21 of 41 

DANMARKS NATIONALBANK 

CHART 10 

Pension funds in occupational pension schemes 

carry higher risk if benefits are not guaranteed 

Asset allocation by pension scheme type 

Note: The population is described in Appendix A. Collective schemes without 

guarantees refers to collective pension schemes with conditional 

guarantees or no guarantees at all. Derivatives are not included. Other 

indicates various other asset classes such as loans and loans with bonds 

as collateral, bank deposits and unallocated holdings. Danish investment 

funds are screened to include pension companies' holdings of listed 

equities, bonds and alternatives via these funds. Data is from the end of 

2024. 

Source: Own calculations based on Solvency II Quarterly Reporting Template and 

Danmarks Nationalbank. 

CHART 11 

Schemes without guarantees generally have 

a higher equity share than those with guarantees 

The distribution of each company's holdings in bonds and listed equities 

Note: The chart shows the distribution of the different companies' equity and 

bond holdings in relation to their total investment assets. The chart is a 

contour representation, which means that the areas are weighted by each 

       ’                          f  m the relevant types of pension 

schemes. Darker shades indicate that 50 per cent of the mass is in this 

area. The outer edge of the areas indicates that 75 per cent of the mass is 

within that area. The population is described in Appendix A. Collective 

schemes without guarantees refers to collective pension schemes with 

conditional guarantees or no guarantees at all. Derivatives are not 

included. Danish investment funds are screened to include pension 

companies' holdings of listed equities and bonds via these funds. Data is 

from the end of 2024. 

Source: Own calculations based on Solvency II Quarterly Reporting Template and 

Danmarks Nationalbank. 

Pension schemes without guarantees have greater investment freedom 

For collective schemes without guarantees, the company does not assume the 

market and longevity risk to the same extent as in the guaranteed schemes. If the 

investments perform poorly, preventing the company from achieving the returns 

it has promised savers, the company can reduce the benefits if a number of 

conditions are met, see box 2. The risk related to e.g. market fluctuations thus 

lies with the pension saver and not with the company, see The Danish Financial 

Supervisory Authority (2017). However, the investment strategies associated 

with collective schemes without guarantees also differ from unit-linked pension 

schemes. This difference may be due to the fact that companies aim to deliver 

the stable, average returns promised to savers, which points more towards 

current cash flow investments compared to equity investments. In addition, 

collective pension schemes contain an element of risk sharing in that the funds 

are invested by pooling risks within a given cohort27 regardless of the 

individual's age, unlike the individual approach in unit-linked pension schemes.  

27 Collective pension schemes, whether with or without guarantees, are characterised by the fact that the 
funds are invested from a community with the same investment strategy. Typically, everyone in a given 
profession, such as teachers or nurses, share the same investment strategy. 
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Note: Other indicates various other asset classes such as
loans and loans with bonds as collateral, bank deposits and
unallocated holdings. Danish investment funds are screened
to include pension companies’ holdings of listed equities,
bonds and alternatives via these funds. Data is from the end
of 2024.

Alternative investments by PF scheme
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CHART 13 

Alternative investments from collective schemes with guarantees are mainly 

directed towards investments in real estate 

Breakdown of alternative investments by pension scheme 

Note: The population is described in Appendix A. The chart shows the distribution of the total 

alternative investments. Other alternatives include hedge funds, forestry and agriculture and 

unallocated alternatives. Collective schemes without guarantees refers to collective pension 

schemes with conditional guarantees or no guarantees at all. Derivatives are not included. Danish 

investment funds are screened to include pension companies' holdings of listed equities, bonds 

and alternatives via these funds. Data is from the end of 2024. 

Source: Own calculations based on Solvency II Quarterly Reporting Template and Danmarks Nationalbank. 

Increased investment in private equity and infrastructure 

from unguaranteed pension schemes 

Private equity and infrastructure are considered some of the risky categories 

within alternative investments, and there is evidence that the higher risk-taking 

associated with unguaranteed pension schemes is increasing investment 

potential in areas such as private equity and infrastructure. Pension company 

investments in private equity typically include unlisted equity holdings and 

investments in private equity funds. Investments in venture capital funds are 

deemed t          f                    f                      ’     l 

investments in private equity. Investments in infrastructure include energy 

infrastructure, for example.  

Unit-linked pension schemes and collective schemes without guarantees allocate 

around 40 per cent of their total alternative investments in private equity. In 

comparison, private equity accounts for just under 20 per cent of total 

alternative investments for collective schemes with guarantees. A similar picture 

is seen for investments in infrastructure, which make up around 15 per cent of 

total alternative investments for unit-linked pension schemes and collective 

schemes without guarantees, compared to 7 per cent for collective schemes with 

guarantees. Overall, investments made by companies in private equity and 

infrastructure reinforce the picture that schemes without guarantees have a 

higher risk capacity than schemes with guarantees. 
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Note: Other alternatives include hedge funds, forestry and
agriculture and unallocated alternatives. Derivatives are not
included. Danish investment funds are screened to include
pension companies’ holdings of listed equities, bonds and
alternatives via these funds. Data is from the end of 2024
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