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Currency hedging and the 
Danish pension sector     

The ratio of pension assets to GDP in Denmark is the highest among 

OECD countries. Danish pension funds invest more than half of the 

country’s pension wealth in foreign assets, giving rise to exchange 

rate risks that are managed using financial instruments. We study the 

currency hedging behaviour of the Danish pension sector and show 

that it differs with respect to exposures in dollar and euro, given 

Denmark’s fixed exchange rate against the euro. Additionally, we 

find a statistically and economically significant relation between US 

stock price movements and flows of kroner from FX rebalancing. 

 

 

 

 

 

 

 

 

Adjustments to currency hedge 

positions give rise to krone flows  

 The Danish pension sector’s currency 

hedging is performed in stages 

 Nowcast of krone flows from 

rebalancing of dollar hedging 

Danish pension funds invest more than 

half of the country’s pension wealth in 

assets that are denominated in foreign 

currencies, particularly in dollar and 

euro. The currency risks from these 

investments are managed using 

financial instruments. Adjustments to 

the sector’s hedge positions can give 

rise to significant flows of kroner. 

  

 The exchange rate variation of the 

euro against the krone is very limited 

due to Denmark’s fixed exchange rate 

policy. Many pension funds therefore 

hedge non-euro currency exposures to 

euro. The decision to hedge euro 

exposures to kroner is impacted by 

Danmarks Nationalbank’s monetary 

policy interest rate spread to the ECB. 

  

 The pension sector hedges a relatively 

fixed share of the aggregate dollar 

exposure and adjusts hedge positions 

as the market value of dollar assets 

fluctuate. We estimate that a 10 per 

cent increase (decrease) in US stock 

prices corresponds to purchasing 

(selling) kr. 28 billion due to FX 

rebalancing, holding all else equal.   
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Why is it important? 
Denmark is a small open economy with a fixed exchange rate vis-à-vis the euro. 

Maintaining the fixed exchange rate regime is one of the main objectives of 

Danmarks Nationalbank, with monetary policy instruments reserved for this 

purpose. Danish pension funds are important actors in the market for Danish 

kroner. Understanding the pension sector’s currency hedging improves the 

understanding of the krone exchange market, which is important in the context of 

the fixed exchange rate policy in Denmark. 

 

 

 

Key chart  
Dollar hedge rebalancing leads to a flow of kroner 

 
Note: Krone flow is the monthly buying and selling of Danish kroner against dollar, driven by the 

rebalancing of dollar hedge positions by pension funds. Change in value of dollar assets is the 

monthly market-value change in dollar assets, excluding changes from the dollar exchange rate 

against the Danish krone. The latest observation is February 2024. We estimate that a 10 per cent 

increase (decrease) in US stock prices corresponds to purchasing (selling) kr. 28 billion due to FX 

rebalancing, holding all else equal.   

Source: Danmarks Nationalbank 
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01  
Pension funds are important 
actors in the krone market  

The ratio of pension assets to GDP in Denmark is the highest among OECD 

countries and more than half of the country’s pension assets are denominated in 

foreign currencies. Danish pension funds use financial instruments to manage the 

foreign exchange (FX) risks that arise from these investments.1 Given the pension 

sector’s large size, even slight adjustments to its currency hedging can give rise to 

flows of kroner that affect the currency market in Denmark. 

 

In this paper, we study the currency hedging behaviour of the Danish pension 

sector. As the dollar and the euro constitute the two key currencies in which the 

sector’s foreign assets are denominated, hedging of these two currencies is the 

main object of study. Crucially, we use unique and granular data on financial 

transactions reported by the pension funds to Danmarks Nationalbank. In doing 

so, we show that the sector’s hedging behaviour with respect to exposures in 

dollar and euro is very different, given Denmark’s fixed exchange rate against the 

euro 

 

The euro plays a special role in the pension sector’s currency hedging due to 

Denmark’s fixed exchange rate vis-à-vis the euro.2 Formally, the exchange rate 

between the euro and the krone is only allowed to fluctuate by +/- 2.25 per cent 

around the central parity exchange rate and is in practice kept within a much 

tighter range. Given the very limited foreign exchange volatility of the euro, Danish 

pension funds increasingly hedge non-euro currency exposures to euro as a first 

step in their hedging strategy. The decision to subsequently hedge euro exposure 

to kroner is inter alia dependent on Danmarks Nationalbank’s monetary policy 

interest rate spread to the ECB.  

 

Dollar assets give rise to the largest source of currency risk for pension funds. In 

aggregate, pension funds hedge a relatively fixed share of their dollar exposure 

to euro or directly to kroner over time. The goal to maintain a fixed hedge ratio, 

i.e., a fixed share of hedged dollar to total dollar exposure, means that pension 

funds actively rebalance their hedge positions when the market value of dollar 

assets fluctuates. Drawing on our rich dataset, we estimate that a 10 per cent 

increase (decrease) in US stock prices corresponds to buying (selling) kr. 28 billion 

due to FX hedge rebalancing, holding all else equal.  

 

The results presented in this paper are related to the emerging literature on 

currency hedging and foreign exchange rates. Bräuer and Hau (2023) and Sizova 

and Syrstad (forthcoming) find that FX rebalancing by institutional investors can 

explain significant amounts of variation in various currency pairs. Our results 

provide novel insights about the Danish pension sector’s currency hedging. This 

improves the understanding of the krone exchange markets, which is important in 

the context of the fixed exchange rate policy in Denmark.  

 
1 In this paper, the insurance and pension sector is referred to as pension funds and the pension sector. 
The insurance and pension sector consists of life insurance companies, multi-employer occupational 
pension funds, non-life insurance companies and Arbejdsmarkedets Tillægspension (ATP). 
2 The currency peg, currently maintained under the framework of EU’s Exchange Rate Mechanism (ERM II), 
is a cornerstone of Danish economic policy and enjoys widespread support and has helped support Danish 
trade with the euro area member states, see Danmarks Nationalbank (2015). Danmarks Nationalbank has 
conducted a fixed exchange rate policy since 1982, first against the D-Mark and from 1999 against the euro. 
Under the ERM II agreement, the central rate is set as 7.46038 kroner per euro. 
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02  
The pension sector stands 
out in terms of its size 

The ratio of pension assets to GDP in Denmark is the highest among OECD 

countries. The Danish pension sector manages household wealth of kr. 5,200 

billion, equivalent to 191 per cent of Danish GDP, cf. chart 1.3 The Danish pension 

sector’s growth took off after a tripartite agreement between employer 

organisations, labour organisations and the government in 1987, which increased 

the population coverage of compulsory occupational pension schemes. Today, 

the Danish pension system consists of a combination of tax-financed public 

pensions and savings-based labour market pensions, with labour market pensions 

covering around 85 per cent of the employed labour force, see Andersen, Jensen 

and Rangvid (2022).  

 

 
CHART 1 

The ratio of pension assets to GDP in Denmark is the highest 

among OECD countries 

 
Note: Assets in asset-backed pension schemes at the end of 2022. The numbers 

are based on GDP values from OECD.Stat and the IMF World Economic 

Outlook.  

Source: OECD. 

   

 
CHART 2 

More than half of Danish pension assets are denominated in 

foreign currencies – particularly in dollar and euro 

 
Note: The value of total pension assets grouped by the currency in which the 

assets are denominated. Data are from February 2024. The values shown 

here are converted to Danish kroner using the exchange rate available at 

the time of reporting to Danmarks Nationalbank. The category ‘Other’ 

primarily includes assets denominated in British pounds, Japanese yen, 

Swedish krona, and Swiss francs. 

Source: Danmarks Nationalbank and own calculations. 

   

 

 

The pension sector’s liabilities consist of pension provisions to Danish households 

that are denominated in Danish kroner. However, due to the sector’s size, 

investing all pension wealth in krone-denominated assets would, e.g., incur 

significant concentration risks. More than half of Danish pension wealth is 

consequently invested in assets denominated in foreign currencies, primarily in 

dollar and euro, cf. chart 2.4 Dollar assets mainly consist of stocks, while 

investments denominated in euro are mainly bonds, especially in German 

government bonds. The remaining part of the pension wealth is invested in krone-

 
3 This corresponds to around 700 billion euros. Danish pension funds regularly report the value of pension 
assets and liabilities, as well as their hedge positions, to Danmarks Nationalbank. For more details see link.  
4 As most pension liabilities are far into the future, the pension sector has a long investment horizon and 
invests accordingly in long-term assets. Consequently, changes in interest rates have a significant impact 
on the value of both assets and liabilities of pension funds, see Danmarks Nationalbank (2019). 
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denominated assets, mostly in Danish government and callable mortgage bonds, 

see Autrup and Jensen (2021). As the dollar and the euro constitute the two key 

currencies in which the foreign assets are denominated, the pension sector’s 

hedging of exposures in these two currencies is the main object of study in this 

paper. 

How foreign exchange hedging leads to krone flows  

Investing in foreign assets comes with the risk that the currencies in which the 

assets are denominated may depreciate against the krone when pension liabilities 

are due. Danish pension funds consequently hedge currency risks using financial 

instruments such as FX forwards and swaps, as well as cross-currency swaps.5 

These are instruments that facilitate the exchange of two currencies in the future, 

at an exchange rate which is fixed at the contract’s inception. By entering such 

contracts, pension funds make sure they can exchange foreign currencies to 

kroner at a predetermined exchange rate, regardless of the exchange rate’s actual 

development after the contracts’ inception.  

 

The key sectors in the krone exchange market are Danish non-financial companies, 

foreign market participants, and Danish pension funds.6 The pension sector’s 

currency hedging can affect the krone exchange market, as counterparties in FX 

forward contracts are banks that typically buy or sell kroner in the currency spot 

market following the inception of new contracts.7 In most cases, pension funds 

hedge exchange rate risk in relation to investing in new foreign assets. In these 

instances, there are counterbalancing flows in the currency market, because 

pension funds sell kroner and buy the foreign currency needed to acquire the 

foreign assets, while banks buy the kroner to be exchanged for the foreign 

currency in the future as specified in FX forward contracts. However, in instances 

often related to periods of market stress, pension funds rebalance their hedge 

positions for existing asset portfolios, leading banks to buy or sell kroner without 

a counterbalancing currency flow from pension funds. Due to the pension sector’s 

large size, even slight adjustments to its currency hedging can lead to significant 

flows of kroner. The following section highlights two such episodes, specifically 

pertaining to rebalancing of dollar and euro hedge positions.  

Two important cases of FX rebalancing of euro and dollar exposures 

The first event dates back to 2015, when the Swiss central bank decided to 

abandon its limit for how much the Swiss franc could appreciate against the euro. 

Consequently, foreign investors started buying Danish kroner based on beliefs 

that the krone would appreciate against the euro and that Denmark could similarly 

abandon its fixed exchange rate policy, see Danmarks Nationalbank (2015) and 

Grønlund and Risbjerg (2020).8 In light of this, a range of domestic actors, 

including the pension sector, increased their euro hedging to insure themselves 

against potentially large losses in case the krone appreciated against the euro.9 

As increasing the euro hedge ratio entails that kroner are bought by the 

counterparties in the hedge contracts, see box 1, this decision further added to 

the appreciation pressure on the krone exchange rate (Danmarks Nationalbank, 

2015). As a policy response to safeguard the fixed exchange rate, Danmarks 

Nationalbank intervened in the currency market and sold kroner against euro in 

 
5 Some pension funds also use options to manage currency exposures. These are contracts that gives the 
buyer the right, but not the obligation, to exchange two currencies at a predetermined exchange rate.  
6 See Danmarks Nationalbank (2023) and Danmarks Nationalbank (2024). In light of Denmark’s persistently 
high balance of payments surplus, Danish non-financial companies have been net buyers of kroner in the 
exchange market in recent years, while foreign market participants have been net sellers.  
7 See, e.g., Jørgensen, Larsen and Risbjerg (2013) and Raffnsøe, Jensen and Larsen (2016). Banks typically 
do not wish to take on FX risks themselves and therefore buy the currency to be exchanged in the spot 
market and holds it until the forward contract expires. 
8 Similar dynamics where also at play during the European sovereign debt crisis. At that time, implicit 
probabilities in option markets suggested that the krone would break the strong side of the ERM II band, 
see Jørgensen, Larsen and Risbjerg (2013). 
9 While the sector increased hedging of euro, there was significant dispersion in the behavior of individual 
pension funds. Some increased euro hedging, while others reduced it (Abildgren, 2023). 
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the first months of 2015, while monetary policy rates were lowered and the 

issuance of government debt was temporarily suspended. The policy response 

effectively countered the appreciation pressure.  

 

The second event was in relation to the COVID-19 pandemic, where a sharp drop 

in US stock prices in early 2020 led pension funds to rebalance their dollar hedge 

positions (Danmarks Nationalbank, 2020). Falling stock prices imply increasing 

dollar hedge ratios, as the total dollar exposure decreases, see box 1. In order to 

maintain the same dollar hedge ratios, Danish pension funds responded by 

actively reducing their stock of dollar hedge contracts. By doing so, the sector 

maintained roughly the same dollar hedge ratio, but led counterparties to sell 

significant amounts of kroner in the process. Partly because of this, Danmarks 

Nationalbank intervened in foreign exchange markets and hiked the policy rate 15 

basis points (Grønlund and Risbjerg, 2020). 

 

 
BOX 1 

Stylised examples of FX rebalancing leading to flows of kroner   

Assume a base case (1), where kr. 100 billion worth of assets denominated in a foreign currency are hedged 

75 per cent to kroner by a pension company. The following two cases illustrate how pension funds’ currency 

hedging may give rise to flows of kroner in the currency market.  

 

In the second case (2), kroner are purchased in response to a decision to increase the fraction of currency 

exposure that is hedged, as was the case during the 2015 event. Increasing this hedge ratio by, e.g., 20 

percentage points, so that 95 per cent of the FX exposure is hedged, subsequently gives rise to a purchase 

of 100 x 0.20 = 20 billion in the spot market by the counterparties to the hedge contracts. It is important to 

note that this is symmetrical; if pension funds decide to decrease the hedge ratio in response to, e.g., a 

higher cost of entering new hedge contracts, this means selling of kroner in the currency market.  

 

In the third case (3), the goal to maintain a fixed hedge ratio leads to rebalancing of FX hedging in response 

to falling asset values as was the case during the COVID-19 event. Assume that the market value of the 

foreign assets decreased by kr. 25 billion. In the example, the pension company subsequently decreases 

currency hedging from kr. 75 billion to 75 x 0.75 = 56.25 billion to maintain the same hedge ratio. This leads 

counterparties to sell 75 - 56.25 = 18.75 billion in the market. Like the previous example, this mechanic is 

symmetrical, meaning that kroner are bought in the currency market as pension funds increase hedging in 

response to rising asset values.   

Chart A 

Changing or maintaining the currency hedge ratio give rise to buying and selling of kroner 

 
Note: Stylised examples of how currency hedging can lead to flows of Danish kroner. Red denotes total 

currency exposure and grey the hedged exposure. White denotes changes to either total currency 

exposure or hedged exposure. In the example of the increased hedge ratio, kr. 20 billion are 

bought. In the case of the decreased asset values, kr. 18.75 billion are sold.  
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03  
Dollar and euro hedging by 
pension funds 

Dollar assets give rise to the largest source of currency risk for pension funds. This 

is the case both because the pension sector holds many dollar assets and because 

the dollar exchange rate against the krone varies significantly over time. The euro 

exchange rate against the krone does not vary much due to Denmark’s fixed 

exchange rate policy, cf. chart 3. Given the very limited exchange rate volatility of 

the euro, pension funds hedge a share of their non-euro currency exposure to 

euro. Doing so increases pension funds’ total euro exposure, cf. chart 4. The 

decision to subsequently hedge euro to kroner is inter alia affected by Danmarks 

Nationalbank’s policy rate spread to the ECB.  

 

 
CHART 3 

The dollar exchange rate varies against the krone, while the 

euro exchange rate is stable due to the fixed exchange rate… 

 
Note: The nominal effective exchange rate between the dollar and the Danish 

krone, as well as between the euro and the krone. The latest observation is 

10 April 2024. The Danish currency peg vis-à-vis the euro is maintained 

under the framework of the EU’s Exchange Rate Mechanism (ERM II), where 

the central parity rate is set at 7.46038 per euro. For more on Denmark’s 

fixed exchange rate policy, see Spange and Toftdahl (2014). 

Source: Refinitiv Eikon.  

   

 
CHART 4 

… leading many pension funds to hedge non-euro currency 

exposures to euro, as a first step in their hedging strategy 

 
 

 

Note: Stylised example of how a pension company with an exposure of kr. 100 

billion in various currencies may choose to hedge this exposure first to 

euro, and then to Danish kroner. In the first step, an amount of dollar and 

other currencies are hedged to euro. This increases total euro exposure. In 

the second step, an amount of euro exposure is subsequently hedged to 

kroner. This final step decreases euro exposure and increases exposure in 

Danish kroner. 

Source: Danmarks Nationalbank. 

   

 

Dollar hedging ensures the solvency of pension funds and pension savers 

Pension funds seek to hedge dollar exposures in a stable manner and maintain a 

relatively constant dollar hedge ratio over time. This is evident from chart 5, which 

shows the aggregate amount of hedged and unhedged dollar exposure in the 

Danish pension sector, as well as the dollar hedge ratio.10 The chart reveals that 

in February 2024, around 70 per cent of the total dollar exposure is hedged to 

other currencies using financial instruments. Chart 6 shows the currencies to which 

pension funds hedge dollar exposures. About 30 per cent are hedged directly to 

 
10 Danmarks Nationalbank has together with this memo published extended statistics on the pension 

sector’s currency exposure and hedging, which now includes their hedging between foreign currencies, see 
link. 
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kroner, while 70 per cent are hedged to euro. In addition, the chart shows that the 

amount hedged to euro has been increasing over time. 

 

 
CHART 5 

Pension funds maintain a stable dollar hedge ratio over time 

 
Note: The amount of hedged and unhedged dollar exposure denominated in 

Danish kroner, as well as the dollar hedge ratio over time. The latest 

observation is February 2024. 

Source: Danmarks Nationalbank. 

   

 
CHART 6 

A growing share of dollar exposures is hedged to euro  

 
Note: The share of hedged dollar exposures (‘Hedged exposure’ in chart 5) by 

the currency it is hedged to. Each bar shows the average numbers for each 

year.  

Source: Danmarks Nationalbank. 

   

 

 

Pension funds engage in dollar hedging to ensure that pension savers receive their 

desired combination of risk and return, in accordance with the ‘prudent-person 

principle’, see Raffnsøe, Jensen and Larsen, 2016.11 In addition, pension funds are 

subject to risk-based capital requirements specified under the Solvency II 

Directive. The directive was adopted in 2009 and stipulates that pension funds 

must hold regulatory capital for unhedged currency exposures, with a direct 

capital requirement of 25 per cent for all unhedged non-euro currency exposures. 

The capital requirement for unhedged euro exposure is much lower at 0.39 per 

cent. In addition, the capital requirement depends on pension companies’ 

composition of pension liabilities, see box 2. 

 

 
BOX 2 

Composition of pension liabilities impacts currency hedging  

Market rate pension plans were introduced to address the challenges faced by pension funds from lower 

rates of return on financial assets. Prior to the COVID-19 crisis – and the higher interest rates that followed 

– interest rates had been declining since the 1980’s. The lower rates of return were pressuring pension 

funds’ ability to generate the returns necessary to fulfil the promised returns on their pension liabilities, 

especially in light of longer expected life spans of pension savers. To address this, pension funds introduced 

market rate products, where the pension saver earns the return that pension funds can achieve in financial 

markets, rather than being promised a fixed return on pension assets irrespective of market development 

as with average rate products.  
 

These types of pension liabilities help explain why individual pension funds hedge euro and dollar 

exposures differently. Individual pension savers carry the investment risk with market rate products, 

implying a closer match between pension assets and liabilities. As such, authorities do not require pension 

funds to hold regulatory capital for unhedged currency positions of the investments associated with these 

pension plans.1 Funds with a higher share of market rate products consequently have more flexibility in 

their portfolio allocation and risk management practices. In aggregate, this means that funds with mostly 

 

 
11 Under the prudent person principle, pension funds are obliged to invest their assets in a manner that 
best serves the interests of policyholders and beneficiaries. This means that the assets used to cover 
pension liabilities must be invested in a manner that aligns with the nature and duration of the pension 
liabilities, ensuring that the investment serves the pension customer’s interests as best as possible (Danish 
Financial Supervisory Authority, 2015).  
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average rate products tend to hedge currency exposures to a larger extent than funds with mostly market 

rate products, both for euro and dollar exposures, cf. chart B.2 

 

Chart B 

A higher share of average rate products means a somewhat higher currency hedge ratio 

 
Note: Average hedge ratio across individual pension funds for dollar and euro exposures. Pension funds 

are grouped by whether liabilities consist of less than or more than 50 per cent average rate 

products. The data presented here are for the 4th quarter of 2023. 

Source: Danmarks Nationalbank 

 
1 See Commission Delegated Regulation (EU) 2015/35 of 10 October 2014 (link), specifying that the currency 

risk of assets in pension plans, where the individual pension saver carries the investment risk, are not to be 

included in capital requirement calculations for currency risks.    
2 On a similar note, Autrup and Jensen (2021) find that the composition of pension liabilities matters for 

pension funds’ bond holdings. Similarly, Achord et al. (2021) show that pension funds’ response to changes 

in bond duration depends on liabilities composition. 

 

The euro plays a special role in pension funds’ currency hedging  

Due to Denmark’s fixed exchange rate policy, the exchange rate volatility 

associated with the euro is very limited. Many pension funds therefore hedge non-

euro currency exposures to euro, entailing that their total euro exposure stems 

both from euro-denominated assets as well as from hedging other currency 

exposures to euro. As is evident from chart 7, the share of euro exposure 

stemming from other foreign currencies has been growing steadily over time. The 

largest contribution comes from dollar hedged to euro, which accounted for 

around 40 per cent of the sector’s total euro exposure in 2023. Meanwhile, only 

around half of euro exposures stem from investments in euro-denominated assets.  

 

Hedging foreign currencies to euro gives pension funds more flexibility in their 

overall hedging strategy. For example, hedging dollars to euros, instead of 

directly to Danish kroner, can be meaningful because the market for exchanging 

dollars and euros is more liquid than the market for exchanging dollars and 

kroner. The higher market liquidity means that the price of entering forward 

contracts in the former market is less affected by liquidity premia (Grønlund and 

Risbjerg, 2020), making it less costly than to enter forward contracts. In addition, 

the exchange rate volatility of euro exposures is limited and requires only minimal 

amounts of regulatory capital, see above. As such, this strategy represents a cost-

effective way to reduce currency risks while allowing pension funds to flexibly 

determine whether to hedge the resulting euro exposure to kroner. Chart 8 shows 

that in February 2024 around 40 per cent of total euro exposure was hedged to 

Danish kroner. Part of this originates from exposures in other currencies that are 
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first hedged to euro and subsequently hedged to Danish kroner as part of pension 

funds’ overall hedging strategy.  

 

 
CHART 7 

A growing share of euro exposures comes from dollar hedging  

 
Note: The amount of total exposure in euro divided into contributing sources. 

Euro assets is the contribution from euro-denominated assets. Hedging of 

dollar and other currencies capture the euro exposure stemming from 

hedging of exposures in other currencies to euro. Each bar shows the 

average numbers for each year.  

Source: Danmarks Nationalbank. 

   

 
CHART 8 

Around 40 per cent of euro exposure is hedged back to kroner 

 
Note: The amount of hedged and unhedged euro exposure denominated in 

Danish kroner, as well as the euro hedge ratio over time. The latest 

observation is February 2024. 

Source: Danmarks Nationalbank. 

   

 

Denmark’s monetary policy interest rate spread to the ECB impacts euro hedging  

The decision to hedge euro exposures to Danish kroner depends, in part, on the 

cost of entering new hedge contracts. This cost is called the FX forward premium 

and follows Danmarks Nationalbank’s monetary policy interest rate spread to the 

ECB closely, see box 3. Because of this, an independent rate change by Danmarks 

Nationalbank can affect the price of hedging kroner to euro, being one channel of 

monetary policy transmission to the exchange rate. Besides this channel, an 

independent rate change also affects the return from holding short-term money 

market products denominated in kroner. 

 

The fixed exchange rate policy entails that Danmarks Nationalbank’s monetary 

policy interest rates are reserved for the purpose of keeping the krone close to its 

central rate. If intervention in the foreign exchange market is not sufficient to 

stabilise the exchange rate of the krone, Danmarks Nationalbank’s will adjust its 

monetary policy interest rates.12 As an example of this, Danmarks Nationalbank 

widened the monetary policy rate spread to the ECB in October 2022 and in 

February 2023. In two steps, Danish policy rates were set to a level 40 basis points 

below those of the ECB.13 The interest rate differential resulted in lower returns on 

short-term debt securities in Denmark relative to the euro area. This provided an 

incentive to borrow kroner and exchange them into euro in order to invest in 

short-term money market products in the euro area and to reduce existing euro 

debt (Danmarks Nationalbank, 2023).  

 

In addition, the interest rate differential made it more costly to enter new hedge 

contracts and gave pension funds an incentive to reduce the overall hedge ratio 

of euro exposures by around six percentage points between October 2022 and 

 
12 As Danish monetary policy interest rates track euro area interest rates set by the ECB, this is usually done 
in connection with the ECB’s interest rate adjustments, see Spange and Toftdahl (2014).   
13 The interest rate spread was widened as the krone had been on the strong side of the central parity vis-
à-vis the euro for a prolonged period. The widening of the spread occurred in connection with the ECB’s 
monetary policy rate hike and in the wake of a series of interventions in the foreign exchange market by 
Danmarks Nationalbank (Danmarks Nationalbank, 2023). 
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February 2024, see Danmarks Nationalbank (2023) and Danmarks Nationalbank 

(2024). As laid out in box 1, decreasing the hedge ratio of a given currency hedged 

to kroner implies that counterparties sell kroner in the currency market. As such, 

the combination of two channels mentioned here led market participants to sell 

kroner in the currency market and resulted in an intended weakening of the krone 

exchange rate vis-à-vis the euro, chart 9.   

 

 
CHART 9 

A higher cost of hedging weakens the krone exchange rate against the euro 

 
Note: The monetary policy rate spread of Danmarks Nationalbank against the ECB, the 1-month forward 

premium for exchange of euros to kroner, as well as the market rate of the Danish krone against 

the euro and the central parity rate specified under the ERM II agreement. The latest observation 

is 10 April 2024. 

Source: Danmarks Nationalbank. 

   

 

 

 
BOX 3 

The cost of euro hedging follows the monetary policy interest rate spread  

The cost of entering new FX forward contracts depends on the current (spot) and future (forward) exchange 

rate between the two currencies in question. Let 𝑆𝑡 denote the spot exchange rate between the Danish 

krone and the euro (kroner pr. euro), and let 𝐹𝑡 be the forward exchange rate between these two currencies 

as observed today, time t. The FX forward premium is calculated as (𝐹𝑡 − 𝑆𝑡)/𝑆𝑡. A positive FX forward 

premium indicates that the forward exchange rate is higher than the spot exchange rate  𝐹𝑡 > 𝑆𝑡, signalling 

a weaker krone against the euro relative to today’s spot exchange rate. A negative FX forward premium, 

on the other hand, signals a stronger krone against the euro, 𝐹𝑡 < 𝑆𝑡.  

 

The FX premium between the euro and the krone primarily reflects the interest rate differential between the 

policy rates of Danmarks Nationalbank and the ECB. In other words, the relationship between the spot and 

forward exchange rate can be explained in terms of the classic covered interest rate parity (CIP), by which 

the forward premium approximately equals the interest rate differential between the domestic and foreign 

interest rates, 

 
𝐹𝑡 − 𝑆𝑡

𝑆𝑡

=
(1 + 𝑖) − (1 + 𝑖∗)

1 + 𝑖∗
 ≈ 𝑖 − 𝑖∗. 

 

Here, 𝑖 and 𝑖∗ are the domestic and foreign risk-free rates of return. Because of this, the cost of entering 

new hedge contracts (the FX forward premium) can be said to contain a compensation to the counterparty 

in the contract, who must accept a lower rate of riskless return over the period in question. See, for example 

Hansen and Hodrick (1980) and Fama (1984). In practice, this means that for a pension company that 

hedges, say, euro exposures worth kr. 1 billion, the forward premium translates into an annual expense of 

kr. 4 million in hedging costs, under the assumption of a 40 basis points forward premium and that the 

pension fund rolls the hedge contract over the year.   
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04  
Nowcast of krone flows 
from FX rebalancing  

The previous chapter showed that dollar exposures are hedged in a stable manner 

over time, entailing that pension funds tend to rebalance currency hedge positions 

when the market value of dollar assets fluctuates.14 In this section, we empirically 

estimate the relation between FX rebalancing and krone flows. For dollar hedge 

rebalancing, we find that a 10 per cent increase (decrease) in US stock prices 

corresponds to buying (selling) kr. 28 billion. due to FX hedge rebalancing, 

holding all else equal. 

 

We also test for a similar FX rebalancing effect from euro hedging but do not find 

statistically significant results. Due to the euro’s special role under the fixed 

exchange rate regime, around half of euro exposures stem from sources other 

than euro-denominated assets. As such, the hedging of euro exposures to kroner 

is more complex and rebalancing depends on more factors than fluctuations in 

the market value of euro assets alone. Due to the absence of significant results, 

regression evidence for euro rebalancing is omitted from this chapter. 

Rebalancing of dollar hedge positions is a significant driver of krone flows 

Chart 10 shows the monthly change in the market value of the pension sector’s 

dollar-denominated assets along with the flow of kroner that follows from the 

sector’s rebalancing of dollar hedge positions. As the chart shows, the two series 

are tightly linked and co-vary significantly over time. For instance, the sharp drop 

in US stock prices in March 2020 described above, can be seen along with the 

substantial amount of kroner sold during the month due to FX rebalancing.  

 

 
CHART 10 

Dollar hedge rebalancing leads to a flow of kroner 

 

 

 
14 This is exemplified above by the third case in box 1. For previous evidence on the relation between the 
value of dollar assets and krone flows, see for example Danmarks Nationalbank (2022a) and Danmarks 
Nationalbank (2022b).  
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Note: Krone flow is the monthly buying and selling of Danish kroner against dollar, driven by the 

rebalancing of dollar hedge positions by pension funds. Change in value of US assets is the monthly 

market-value change in dollar assets, excluding changes from the dollar exchange rate against the 

Danish krone. The latest observation is February 2024. We estimate that a 10 per cent increase 

(decrease) in US stock prices corresponds to purchasing (selling) kr. 28 billion due to FX 

rebalancing, holding all else equal.   

Source: Danmarks Nationalbank and Refinitiv Eikon. 

   

 

In box 4 we estimate the relation between changing dollar-denominated asset 

values and FX rebalancing and compute nowcasts of the krone flows that ensue.  

We find that FX rebalancing is a statistically significant driver of krone flows from 

the pension sector and estimate that a 10 percent increase (decrease) in the S&P 

500 stock market index over a given month will, ceteris paribus, lead to a 

combined krone purchase (sale) of kr. 28 billion, conditional on the current value 

of the dollar asset portfolios. To put the estimated relation into perspective, a 

simple variance-decomposition shows that rebalancing of dollar hedging explains 

around one-third of the total flow of kroner from the pension sector.15 As such, 

rebalancing of dollar hedging is both a statistically and economically significant 

driver in this regard. This channel does not, however, explain the pension sector’s 

total buying and selling of kroner each month, which is driven by many different 

factors in addition to currency hedging. 

 

The results presented in box 4 reveals that movements in the S&P 500 are the most 

important driver for the pension sector’s krone flows from FX rebalancing. This is 

not surprising, as US stocks make up 75 per cent of all dollar assets, cf. chart 11. 

The importance of US stocks is corroborated by chart 12, which shows how 

movements in the S&P 500 drive most of the variation in dollar hedging over time. 

Bond portfolios may also give rise to krone flows in response to market 

movements, albeit of smaller magnitudes compared to the equity portfolio. 

 

 
CHART 11 

Stocks make up three quarters of dollar-denominated assets 

  
Note: Pension funds’ dollar-denominated assets by asset type. Investment funds 

contain both listed and unlisted funds. All values are denominated in Danish 

kroner. Data are from February 2024. 

Source: Danmarks Nationalbank 

   

 
CHART 12 

US stock prices drive the majority of changes in dollar hedging 

  

 
Note: Stock of dollar FX forward contracts denominated in Danish kroner, as well 

as the level of the S&P 500 stock market index. The latest observation is 

February 2024. 

Source: Danmarks Nationalbank and Refinitiv Eikon   

 

 

 

 
15 The variance-covariance decomposition computes the contribution from FX rebalancing associated with 
fluctuations in the market value of dollar assets to the pension sector’s total krone flow as 

𝑐𝑜𝑣(∆𝐷𝐾𝐾𝑡
𝑈𝑆𝐷 ℎ𝑒𝑑𝑔𝑒 𝑟𝑒𝑏𝑎𝑙𝑎𝑛𝑐𝑖𝑛𝑔

, ∆𝐷𝐾𝐾𝑡
𝑇𝑜𝑡𝑎𝑙)/𝑣𝑎𝑟(∆𝐷𝐾𝐾𝑡

𝑇𝑜𝑡𝑎𝑙) , where  ∆𝐷𝐾𝐾𝑡
𝑇𝑜𝑡𝑎𝑙 is the pension sector’s total 

buying and selling of kroner within a given month, and ∆𝐷𝐾𝐾𝑡
𝑈𝑆𝐷 ℎ𝑒𝑑𝑔𝑒 𝑟𝑒𝑏𝑎𝑙𝑎𝑛𝑐𝑖𝑛𝑔

 is the subset of the pension 

sector’s total krone flow that stems from FX rebalancing. 
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BOX 4 

Nowcast of krone flows from FX rebalancing 

We estimate the relation shown in chart 10 through the following regression equation:  

 

 ∆𝐷𝐾𝐾𝑡 = 𝛼 + 𝛽 ∆𝑀𝑉𝑡  ∗ ℎ𝑡 + 𝜀𝑡, 

 

(1) 

where the left-hand side of the equation is the monthly purchase or sale of Danish kroner stemming from 

pension funds rebalancing dollar hedge positions. In equation (1), ∆𝑀𝑉𝑡 is the monthly change to the market 

value of dollar assets, expressed as ∆𝑀𝑉𝑡 = 𝑀𝑉𝑡−1 ∗ 𝑟𝑡. 𝑀𝑉𝑡−1 denotes the market value at the end of the 

previous month and 𝑟𝑡 is the percentage return on the asset portfolio over month t. We focus only on the 

local currency return (i.e., changes in dollar market values).1 Finally, ℎ𝑡 is the hedge ratio. We estimate the 

regression with the hedge ratio as either a random walk process or a constant and find that results are 

robust to either specification. Note that changes to longer-term macroeconomic trends could lead to 

strategic reviews of hedge ratios or rebalancing of the asset portfolio that are not captured in the analysis 

here. We analyse instead pension funds’ response to short-term market movements to maintain a current 

hedge ratio. 

 

We estimate the above model by simple OLS regression and evaluate the parameters. For 𝛽 = 0, the 

changes in the market value of dollar assets do not lead to a flow of kroner via the adjustment of FX hedge 

positions. On the contrary, for 𝛽 = 1, changes in the market value of the dollar assets are reflected one-to-

one in the demand for kroner from the pension sector. The slope coefficient 𝛽 is estimated to be 0.57 and 

is signficantly different from zero at a t-ratio of 6.86. As such, the change in the market value of dollar assets 

is a significant driver of krone flows via the FX rebalancing channel. The krone flow from dollar rebalancing 

comes either from rebalancing of hedge positions exchanging dollars directly to kroner, or from dollars 

that are first hedged to euro and subsequently hedged to kroner. Unreported regression evidence shows 

that both channels contribute significantly to the results presented here.  
 

Table 1 
Variable  Estimation results 

Dependent Independent Beta Gamma R2 Kr. billion 

Listed stocks S&P 500 index 0.95  0.98 23.58 

  [61.88]    

Unlisted stocks S&P 500 index 0.24 0.13 0.54 3.28 

  [8.05] [4.36]   

Listed funds S&P 500 index 0.49  0.81 0.57 

  [16.07]    

Unlisted funds S&P 500 index 0.37  0.48 0.32 

  [7.57]    

US government bonds ICE BofA US Treasury Index 0.74  0.88 1.26 

  [21.26]    

Other government 
bonds 

Markit iBoxx USD Liquid 
Emerging Markets Sovereigns 
Index 

1.08  0.95 2.17 

  [34.46]    

High yield corporate 
bonds 

ICE BofA US High Yield Index 1.05  0.95 3.55 

  [33.91]    

Investment grade 
corporate bonds 

ICE BofA BBB US Corporate 
Index 

0.88  0.96 2.13 

  [37.02]    

Note.: The table shows results from regressing the monthly return on each sub portfolio of assets on the 

monthly return on the relevant market index. Columns ‘beta’ and ‘gamma’ contain coefficient 

estimates and t-ratios in square brackets. Note that the regression for unlisted stocks uses an 

additional lagged value of the S&P 500 (gamma coefficient), as the price of unlisted stocks often 

reacts more slowly to new information, as the price is determined by pension funds’ internal 

models. The column ‘Kr. billon’ shows the estimated buying or selling of kroner due to FX 

rebalancing, in response to a 10 per cent move in the relevant market index. The estimation sample 

consists of monthly data from January 2019 to February 2024.  

Source: Own calculations based on Danmarks Nationalbank and Refinitiv Eikon.  

Nowcast of krone flows from currency hedge rebalancing  

The statistically significant relation presented above means that it is possible to make nowcasts of the 

pension sector’s demand for kroner in response to fluctuations in financial markets. These nowcasts are 

made using the parameters estimated above, in combination with estimates of the real-time change in the 
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value of the pension sector’s subset portfolios. To find these real-time changes, we estimate the relation 

between the portfolio value changes and the return on a range of dollar-based financial market indices:   

 

 𝑟𝑖,𝑡 = 𝛼𝑖 + 𝛽𝑖 𝑟𝑗,𝑡
𝑚𝑎𝑟𝑘𝑒𝑡 + 𝜀𝑡. 

 

(2) 

Here, 𝑟𝑖,𝑡 is the monthly return on sub portfolio i of dollar assets, such as the portfolio of US stocks, 

government bonds, corporate bonds etc. (for a total of 𝑖 = 1, … , 𝑛 subset portfolios).3 Meanwhile, 𝑟𝑗,𝑡
𝑚𝑎𝑟𝑘𝑒𝑡 is 

the monthly return on market index j that corresponds most closely to a given portfolio. As an example, the 

relevant index for listed stocks is the S&P 500. All financial market indices are from Refinitiv Eikon, while the 

monthly values of dollar asset portfolios are reported by pension funds to Danmarks Nationalbank.  

Dollar-denominated stocks drive most of FX rebalancing 

Table 1 shows the results from estimating the above regression (2) for each asset portfolio. Most of the 

estimated slope coefficients are around one, showing that the value of the portfolios closely follows 

aggregate market developments. Based on these results, a nowcast of krone flows from each asset portfolio 

is subsequently found as: 

 

 ∆𝐷𝐾�̂�𝑖,𝑡 = �̂� ∆𝑀�̂�𝑖,𝑡  ∗ ℎ. 

 

(3) 

Here, �̂� is the estimated slope coefficient from regression (1), and  ∆𝑀�̂�𝑖,𝑡 is the estimated change in the 

market value of dollar assets based on results from regression (2). The estimated change in asset market 

values for the current month t is found as: 

 

 ∆𝑀�̂�𝑖,𝑡 = 𝑀𝑉𝑖,𝑡−1 ∗ �̂�𝑖,𝑡 

 

(4) 

Note that �̂�𝑖,𝑖 is the estimated change in the value of each subset portfolio from regression (2). Based on 

this, we can nowcast how value changes in each dollar portfolio lead to krone flows. The last column in 

table 1 reports the estimated kroner purchased following a 10 per cent change in the relevant market index. 

We estimate that a 10 per cent increase (decrease) in the S&P 500 over a given month will, ceteris paribus, 

lead to a combined krone purchase (sale) of kr. 28 billion. We note that this estimate of krone flow also 

depends on contemporaneous movements in government and corporate bonds. We do, however, refrain 

from commenting on the likely size of krone flows from bond portfolios when the stock market moves, as 

the correlation between US bond and stock returns varies significantly over time, see, e.g., BIS (2023) and 

Campbell et al. (2020). 

 

The estimate presented here is conditional on the current value of the dollar asset portfolios. The estimate 

is found by inserting the last market values of listed and unlisted stocks, as well as listed and unlisted funds 

into equation (4), along with the estimated portfolio return in response to a move in the S&P 500, as found 

in equation (2).4 As the value of pension funds’ dollar asset portfolios can be expected to increase over 

time, the flow of kroner from the rebalancing of dollar hedge positions may become stronger. The value of 

kr. 28 billion corresponds to around 2.7 per cent of the market value of these four portfolios combined. This 

number can be used to compute an expected krone flow in the face of different values of dollar asset 

portfolios in the future.  
  
1 We consequently disregard the change in the DKK-value of the assets stemming from the change in the 
dollar exchange rate against the krone. Assets that are denominated in foreign currencies are typically 
hedged with FX forward contracts that are denominated in the same currency as the asset. Changes in the 
currency exchange rate therefore have the same impact on the asset value and the FX hedging contract, 
such that exchange rate movements have no impact on the relation between asset values and currency 
hedging. 
3 Due to data limitations, we do not include stock market futures in this analysis.  
4 In February 2024 the values of listed and unlisted stocks were kr. 662 and 323 billion, respectively, while 
the values of listed and unlisted funds were kr. 32 and 24 billion. The hedge ratio of dollar exposures was 
67 per cent. 
 

 

Conclusion 
We analyse how pension funds manage foreign exchange risks and how their 

hedging behaviour leads to flows of Danish kroner. Foreign currency exposures 

denominated in euro and dollar are hedged differently due to Denmark’s fixed 

exchange rate vis-à-vis the euro. The decision to hedge euro exposures to kroner 

is impacted by Danmarks Nationalbank’s monetary policy interest rate spread to 

the ECB, which affects the cost of hedging in the FX forward market. We show that 

pension funds’ goal to maintain a fixed hedge ratio for dollar exposures makes it 

possible to nowcast krone flows due to rebalancing of currency hedge positions. 

We estimate that a 10 per cent increase (decrease) in the S&P 500 corresponds to 

buying (selling) kr. 28 billion. Understanding the pension sector’s currency 

hedging improves the understanding of the krone exchange markets, which is 

important in the context of the fixed exchange rate policy in Denmark. 
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news is targeted at people who want 
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 REPORT 

Reports consist of recurring reports on 
Danmarks Nationalbank’s areas of 
work and activities. Here you will find 
Danmarks Nationalbank’s annual 
report, among other documents. 
Reports are targeted at people who 
need a status and update on the past 
period. 

     

 

 

 

 

 

ANALYSIS 

Analyses focus on current issues of 
particular relevance to Danmarks 
Nationalbank’s objectives. The 
analyses may also contain Danmarks 
Nationalbank’s recommendations. 
They include our projections for the 
Danish economy and our assessment 
of financial stability. Analyses are 
targeted at people with a broad 
interest in economic and financial 
matters. 

 ECONOMIC MEMO 

Economic Memos provide insight into 
the analysis work being performed by 
Danmarks Nationalbank’s employees. 
For example, Economic Memos contain 
background analyses and method 
descriptions. Economic Memos are 
primarily targeted at people who 
already have a knowledge of economic 
and financial analyses. 

 WORKING PAPER 

Working Papers present research work 
by both Danmarks Nationalbank’s 
employees and our partners. Working 
Papers are primarily targeted at 
professionals and people with an 
interest in central banking research as 
well as economics and finance in a 
broader sense. 
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