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The krone rate has 
modest impact on  
the current account

The krone rate 
affects the current 
account with a lag

The effect on the 
current account of a 
change in the nominal 
effective exchange 
rate of the krone is 
close to zero in the 
first year. In the slight­
ly longer term, the 
current account will be 
weakened by approxi­
mately 0.1 per cent of 
GDP if the krone rate 
strengthens by 1 per 
cent. 

Read more

The pass-through 
from the krone 
rate to the current 
account is stable 
over time

Globalisation has 
increased internation­
al trade and has led 
to production chains 
been split across 
countries. This devel­
opment has not affect­
ed the pass-through 
from the krone rate to 
the current account. 

Read more

In the long term, 
the current account 
is driven by other 
factors than the 
krone rate

The current account 
is the difference be­
tween national savings 
and real investment. 
In the long term, it is 
driven mainly by other 
factors than the krone 
rate. The large surplus 
at present is primarily 
attributable to house­
holds opting to save, 
e.g. to reduce their 
debts. 

Read more
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Denmark is a small, open economy, so trade with 
other countries has a cyclical impact. Fluctuations in 
the effective exchange rate of the krone1 can af­
fect imports and exports and therefore the current 
account of the balance of payments. So in relation 
to Danmarks Nationalbank’s continuous monitoring 
of the Danish economy it is important to understand 
how and to which extent the exchange rate affects 
the current account.

In the long term, the current  
account is driven by other factors 
than the exchange rate

The current account can be viewed from various 
angles. In the long term, it is often expedient to see 
it as the difference between national savings and 
real investment, e.g. in buildings and machines. Both 
savings and real investment – and hence the current 
account – are ultimately determined mainly by other 
factors than the effective krone rate, such as demo­
graphics. Households save in order to spend later, 
and pension savings help to ensure that people can 
maintain more or less the same level of consumption 
after retirement from the labour market, cf. Autrup et 
al. (2015). 

The fact that the effective krone rate today is close 
to the 1980 level, while a current account deficit 
has moved from a deficit to a substantial surplus, cf. 
Chart 1, illustrates that there is no long-term corre­
lation between the exchange rate and the current 
account.

Since 2010 the surpluses have been extraordinarily 
large. This is primarily because households have 
chosen to save heavily, e.g. to reduce their debts, cf. 
Jørgensen et al. (2017). So the large surplus is not 
driven by the exchange rate of the krone.

1	 The effective exchange rate of the krone has been calculated as a 
weighted average of bilateral exchange rates against Denmark’s most 
important trading partners’ currencies.

The krone rate affects the current 
account with a lag

The current account can also be seen as the sum of 
the trade balance and the balances of income and 
current transfers. The krone rate affects the current 
account mainly via the trade balance, i.e. the differ­
ence between the value of exports and imports.

The pass-through effect moves through  
import and export prices
When Danish firms trade with firms abroad, they 
often use another currency than the Danish krone. 
Denmark has a fixed exchange rate policy against 
the euro area, meaning that the Danish krone is  
stable vis-à-vis the euro. But Danish firms trade with 
the whole world and the prices of goods and ser­
vices invoiced in other currencies than the krone and 

The current account is driven by  
other factors than the exchange rate

Chart 1
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the euro are affected by the exchange rate of the 
krone. If a Danish firm purchases goods in the USA 
and pays in dollars, a stronger dollar against the  
krone will, all else equal, increase the price of the 
goods measured in kroner. 

So, viewed in isolation, a weak krone will improve 
the competitiveness of Danish firms by making 
foreign goods more expensive and Danish goods 
cheaper. This can boost the profits of the firms and 
hence national savings in the short term. In the 
longer term, large corporate profits will either be 
paid out to the owners or invested in real capital.2

 
Weakening of the krone also increases net invest­
ment income3, but the effect is assessed to be small 
compared with the effect on the trade balance.4 
Below, the focus is therefore on the trade balance.

In the short term, the settlement currency deter­
mines, in purely mechanical terms, the pass-through 
from the exchange rate to the price of imports or 
exports in kroner. If settlement takes place in kro­
ner, there is no pass-through. But if settlement takes 
place in e.g. dollars, there will be a full pass-through 
from any change in the dollar against the krone.

In the slightly longer term, exporters and import­
ers will respond to exchange rate fluctuations by 
changing their behaviour. If, for instance, the krone 
weakens and import prices rise, the importer may 
choose to buy the goods elsewhere. To prevent this, 
the exporter can reduce the price in the foreign cur­
rency, so that the price increases less in kroner.

In other words, the overall effect of exchange rate 
fluctuations on the value of exports and imports 
depends on how prices are affected and how 
volumes are subsequently affected by the price 
changes. 

2	 In the longer run higher import prices cause consumer prices to rise. 
This reduces real income and therefore import. Such second order 
effects are ignored here.

3	 The difference between the return on Danish investments abroad and 
foreigners’ return on investments in Denmark.

4	 See Damgaard et al. (2018) for an analysis of the impact of the krone 
exchange rate on the Danes’ net foreign assets. 

A number of factors determine the pass-through 
from the exchange rate to prices and from prices to 
volumes. For example, fierce competition is char­
acterised by a strong pass-through from prices to 
volumes, so that even small changes in prices trigger 
large changes in demand. This means that sellers will 
be more inclined to keep prices in the local currency 
unchanged, i.e. the pass-through from the exchange 
rate to prices will be small. 

Splitting up production between firms all over the 
world may also have an impact on the pass-through. 
A substantial part of Denmark’s imports is used for 
the production of goods for export. So if the prices 
of both the imports (subcomponents) and exports 
(finished goods) are settled in dollars, a weaker 
dollar reduces the import price in kroner but also 
the export price in kroner, which points to keeping 
both the import and export prices in dollars un­
changed. This entails a strong pass-through to both 
import and export prices measured in kroner.5 At the 
same time, both import and export volumes remain 
unchanged, resulting in a very small pass-through 
from prices to volumes. This example illustrates that 
to understand the development in import volumes 
it is important also to consider export volumes and 
not just import prices.

The exchange rate has little impact  
on the trade balance
So the aggregate pass-through from the exchange 
rate to imports and exports depends on how im­
port and export prices change and how volumes 
are affected by such price changes. This pass-
through can be described via elasticities, cf. Appen­
dix 1.6 

Each elasticity is determined individually by estimat­
ing an equation, cf. Appendix 2. The aggregate pass-
through can then be calculated.

5	 It can also be argued that the pass-through is reduced, cf. e.g. 
Spange and Kristoffersen (2016). The foundation for this argument 
is that the weights in the calculations of the effective exchange rate 
are not based on added value. This reduces the co-variation between 
exchange rate and import prices. According to Bayoumi et al. (2018), 
the pass-through is, however, virtually unchanged if the weights are 
based on added value.

6	 Note that this is a partial equilibrium approach. It means that second 
order effects on e.g. employment are ignored. To take these into 
account, an economic model is needed, cf. later section.



A N A LYS I S  —  DA N M A R K S  N AT I O N A L BA N K
T H E  K RO N E  R AT E  H A S  M O D E S T  I M PAC T  O N  T H E  C U R R E N T  ACCOU N T

4

In the short term, the effect on the trade balance of 
a change in the nominal effective krone rate is close 
to zero, i.e. the trade balance as a share of the gross 
domestic product, GDP, remains virtually unchanged 
(semi-elasticity of 0.00), cf. Table 1. If the effective 
krone rate strengthens by 1 per cent, export prices, 
measured in foreign currency, rise by 0.45 per cent. 
This is equivalent to export prices in kroner declin­
ing by 0.55 per cent.7 Import prices fall by more 
or less the same, while neither import nor export 
volumes change materially (the pass-through from 
prices is not significant in the short term, cf. Table 
1).8 So there are signs of a certain J-curve effect, i.e. 
only prices respond in the short term and hence the 
short-term effect of the exchange rate on the trade 
balance is very small.

In the slightly longer term, the pass-through from 
the krone rate is not zero, however. If the krone 
strengthens by 1 per cent, the trade balance de
teriorates by 0.12 per cent of GDP, cf. the aggregate 
pass-through in Table 1. Relative to Denmark’s trade 
balance, which constituted just over 7 per cent of 
GDP in 2017, this is a modest effect. 

The entire price adjustment takes place within the 
first year, so the pass-through to prices does not 

7	 The sum of the pass-through to kroner and foreign currency is always 
1. If the pass-through to kroner is 0.45 per cent, then the pass-
through measured in foreign currency is 1-0.45 = 0.55 per cent. 

8	 Note that the estimated import price elasticity of 0.58 is very close to 
the estimate of 0.61 in Spange and Kristoffersen (2016).

change. But volumes adapt more sluggishly, and 
higher export prices, measured in foreign currency, 
gradually reduce export volumes (1 per cent high­
er export prices reduce volumes by 0.56 per cent). 
Overall, lower export prices, measured in kroner, 
and lower export volumes entail that if the krone 
strengthens by 1 per cent, the value of exports de­
clines by approximately 0.4 per cent of GDP.9  
This should be seen in relation to exports in 2017 
making up nearly 55 per cent of GDP.

For import prices, the entire price adjustment also 
takes place within the first year, while the adjustment 
in volumes is more gradual. They are affected by 
two opposite effects. A stronger krone means lower 
import prices, measured in kroner, which increases 
import volumes by 0.10 per cent. But a stronger  
krone also increases export prices in foreign currency, 
which reduces export volumes. Since the import 
content in exports is high, lower exports will reduce 
imports. The latter effect is estimated to dominate 
so that import volumes will decline when the krone 
strengthens. If the price and volume effects are com­
bined, a 1 per cent strengthening of the krone will 
cause the value of imports to decline by approximate­
ly 0.3 per cent of GDP.10 By comparison, imports made 
up approximately 47 per cent of GDP in 2017.

9	 Calculated on the basis of equation 3 in Appendix 1. 

10	 Calculated on the basis of equation 5 in Appendix 1. 

Pass-through from nominal effective krone rate Table 1

Pass-through from exchange rate Pass-through from prices Trade balance

Export prices Import prices Export volumes Import volumes Semi-elasticity

Pass-through, 1st year 0.45*** -0.58*** 0.22   -0.02  0.00

Aggregate pass through 0.45*** -0.58*** -0.56*** -0.10 -0.12

Note:	 *** indicates a significance level of 1 per cent, ** a significance level of 5 per cent and * a significance level of 10 per cent. Robust standard 
errors have been applied (Newey-West). A Wald test has been used to calculate the significance of the aggregate pass-through. For import 
volumes, the estimate for the exchange rate lagged three years is significant at the 1 per cent level, while the Wald test is not significant. 
The semi-elasticity shows how much the trade balance falls/rises in percentage points of GDP when the nominal effective krone rate 
strengthens/weakens. It has been calculated as in equation 6 in Appendix 1. The estimations are described in Appendix 1. Cross-elasticity 
between exports and imports is estimated at 0.60. This means that if exports grow by 1 per cent, imports increase by 0.6 per cent. 

Source:	 Own calculations based on data from Statistics Denmark and Danmarks Nationalbank.
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So a stronger krone reduces both exports and im­
ports. But imports fall by less than exports, and over­
all the trade balance weakens by approximately 0.1 
per cent of GDP if the effective krone rate strength­
ens by 1 per cent.11  

In Danmarks Nationalbank’s macroeconomic model, 
the pass-through from the krone rate is also modest
Fluctuations in the effective krone rate not only have 
a direct impact on exports and imports, they also 
have derived effects on the current account. For ex­
ample, a stronger krone dampens exports and hence 
firms’ output. Viewed in isolation, this has a negative 
impact on the current account. But in the slightly 
longer term it means that employment and domes­
tic activity decline, reducing demand for imports. 
Viewed in isolation, this has a positive impact on the 
current account. To take such derived effects into 
account, an economic model is required. 

According to Danmarks Nationalbank’s macroeco­
nomic model, MONA, the current account surplus 
is reduced by 0.12 per cent of GDP after approxi­
mately three years if the nominal effective krone rate 
strengthens by 1 per cent, cf. Chart 2. This matches 
the results from the econometric analysis. The effect 
declines over time as domestic activity adjusts, and 
after five years the pass-through has halved.

The deterioration of the trade balance primarily 
reflects a lower surplus on the balance of goods, but 
the balance of services also has a downward impact. 

The pass-through from  
the krone rate to the current 
account is stable over time

The pass-through from the exchange rate to the cur­
rent account is not necessarily constant over time. 
Increased globalisation, i.e. fewer trade barriers and 
lower transport costs, has affected the volume of 
Danish foreign trade and how it is conducted. 

Denmark’s trade with the rest of the world has in­
creased strongly since the mid-1990s, cf. Chart 3. 

11	 Calculated on the basis of equation 6 in Appendix 1.

Extensive trade with the rest  
of the world

Chart 3
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Current account effect of a  
strengthening of the effective  
krone rate

Chart 2
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When e.g. exports constitute a large share of GDP, even 
small percentage changes in exports will affect the cur­
rent account as a share of GDP. Viewed in isolation, this 
points to a stronger pass-through from the exchange 
rate to the current account as a share of GDP. 

However, globalisation also means that firms increas­
ingly buy or produce subcomponents in practically 
all parts of the world.12 Today, goods sold by Danish 
firms in Denmark or abroad to a large extent include 
components produced in many different countries 
by many different firms. This split-up of production 
between firms all over the world is known as global 
value chains.

In Denmark, the import content in exports has risen 
from around 30 per cent in 1966 to around 50 per 
cent today, cf. Chart 4. In other words, approximately 
half of the value of Danish exports of goods comes 
from goods produced abroad. 

In contrast, the import content in the Danes’ con­
sumption and investment in e.g. machines – i.e. 
domestic use – has virtually not increased. This 
illustrates that growth in imports as a share of GDP is 
almost entirely a result of higher exports. 

There is some uncertainty as to how firms’ use of 
global value chains affects the pass-through from the 
exchange rate. One the one hand, the pass-through 
is reduced because shocks that increase exports/
export prices in kroner also increase imports/import 
prices in kroner. If the rise in exports is equal to the 
rise in imports, the trade balance is not affected. On 
the other hand, Danish exports increasingly consist 
of profits from goods owned by Danish firms but 
produced abroad.13 The exchange rate pass-through 
to such profits is presumably much higher.

To assess whether the pass-through has changed 
over time, it is estimated using a rolling 25-year win­
dow from 1975 to 2017. The rolling estimations show 
that in most of the sub-periods the pass-through 
from the exchange rate to the trade balance is stable 
in the interval from 0.10 to 0.15 although slightly 
higher in recent years, cf. Chart 5. For imports and 

12	 See Nellemann and Nissen (2016) for a detailed analysis of how  
global value chains affect Denmark.

13	 E.g. in the form of merchanting. See e.g. Jørgensen et al. (2018).

A stable exchange rate pass-through 
over time

Chart 5
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Increased trade is mainly attributable 
to global value chains
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The effective krone rate is stable Chart 6
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exports, respectively, fluctuations have been a little 
stronger, especially during the financial crisis, but 
overall they are also relatively stable.

The fixed exchange rate policy  
reduces exchange rate fluctuations
Denmark has a fixed exchange rate policy against 
the euro area, which is Denmark’s largest export 
market by far. So a very large share of Denmark’s 
foreign trade is settled in a currency that is fixed 
vis-à-vis the krone. Consequently, the effective 
krone rate is far more stable than the currencies of 
economies without fixed exchange rate policies, cf. 
Chart 6.14

However, the pass-through from the exchange rate 
to the current account is not affected by the fixed 
exchange rate policy. Across 60 countries, the IMF 
(2015) finds that if the exchange rate weakens by 
1 per cent, the trade balance improves by approxi
mately 0.15 per cent of GDP, which is close to the 
estimate for Denmark, cf. Table 1. 

So the fixed exchange rate policy primarily implies 
that exchange rate fluctuations are dampened, 
while the pass-through from exchange rate fluctua­
tions is in line with those seen in other countries.

The krone rate has little impact  
on relative import and export prices

Viewed in isolation, weakening of the exchange 
rate boosts a country’s competitiveness by making 
domestically produced exports cheaper and imports 
more expensive.15 But a weaker krone will also make 
imports of raw materials and intermediate goods 
more expensive. So overall Danish firms experience 
only a modest improvement in competitiveness. Con­
sequently, the impact of the exchange rate on the 
trade balance is small. 

14	 In large economies, such as the USA and Japan, exports and imports 
make up a smaller share of GDP than in e.g. Denmark. Consequently, 
exchange rate fluctuations have a relatively smaller impact on large 
economies, and the pass-through from the exchange rate to domestic 
consumer prices is smaller. 

15	 Competitiveness is a complex concept that covers many factors. 
Good or bad competitiveness is temporary, and in the long term 
market conditions, including wages, will adjust.

Not only the exchange rate but also firms’ costs and 
productivity, i.e. how cheaply goods can be produced, 
have an impact on competitiveness. Strong competi­
tiveness can, for example, be reflected in the prices of 
Danish firms being lower than those of foreign firms 
for the same goods converted into the same currency. 

The real effective exchange rate is one such measure 
since the price level in Denmark is compared with 
the price level abroad and converted into the same 
currency using the nominal effective krone rate. The 
real effective exchange rate is often based on con­
sumer prices.16 

If the real effective krone rate increases, this indi­
cates that prices of goods produced in Denmark are 
rising more than those of goods produced abroad, 
measured in the same currency. This points to weak­
er competitiveness, which, all else equal, causes the 
current account to deteriorate. The real effective  
krone rate is used by e.g. the IMF in its External Bal­

16	 A very simple measure of the real effective exchange rate is the “Big 
Mac index”, which compares the price (in dollars) of a Big Mac across 
countries.  
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ance Assessment, which tries to identify unsustain
able current account surpluses or deficits, cf. Box 1.

Since 1982, when Denmark began to pursue a fixed 
exchange rate policy, the nominal and real krone 
rates have mirrored each other closely, although 
the real rate has strengthened a little more than the 
nominal rate since the turn of the millennium, cf. 
Chart 7.

The high degree of correlation between the two 
means that the pass-through from the real effective 
krone rate to the current account is almost identical 
to the pass-through from the nominal krone rate. 

The strengthening of the real effective krone rate 
since the early 1980s could indicate that Denmark’s 
competitiveness has gradually deteriorated and that 
the Danish krone is therefore above its equilibrium 
level. However, this cannot be said with certainty. Pri­
vate consumption to a large extent comprises goods 
and especially services not traded across national 
borders, such as hairdresser services. Price devel­
opments for these services are of no significance 
to competitiveness.17 So it is not clear which prices 
should be compared across countries, and hence 
neither which price indices should be included in the 
calculation of the real effective exchange rate. This 
makes it difficult to assess competitiveness by means 
of the real effective exchange rate, and a rising or 
falling real effective exchange rate does not neces­
sarily mean that the exchange rate is moving away 
from its equilibrium level. 

17	 Many advanced economies have seen rising real effective exchange 
rates for longer periods, e.g. Japan. A possible explanation is the 
“Balassa-Samuelson effect”. It says that productivity growth is low in 
industries producing goods and services that are not traded across 
borders. This creates inflation as wage developments are identical 
across sectors, i.e. wage increases are also seen in sectors with low 
productivity growth. Advanced economies have high productivity and 
high wages in sectors trading internationally, but wages are also high 
in industries with lower productivity. Hence the price level typically 
rises with the prosperity of a country. See e.g. Taylor and Taylor 
(2004).

The real and nominal effective krone 
rates mirror each other closely

Chart 7
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The IMF’s External Balance Assessment Box 1

An important element of the IMF’s mandate is to monitor 

balances of payments and identify external imbalances. 

A strongly over- or undervalued exchange rate increases 

the risk that external imbalances will build up, including 

substantial current account surpluses or deficits, which can 

ultimately lead to economic crises. The External Balance 

Assessment, EBA, is a uniform methodology for assessing 

current accounts and exchange rates across countries, cf. 

IMF (2018).1

Current account surpluses or deficits do not necessarily 

reflect imbalances. Countries with a young population and 

high growth typically need to invest more than they save. 

They can do so by borrowing abroad, i.e. by having current 

account deficits. Conversely, prosperous countries with an 

ageing population, such as Denmark, need to save up to 

prepare for a situation with a larger share of pensioners, i.e. 

they need to have current account surpluses. In the short 

term, the current account is also affected by cyclical factors 

and economic policies. During a boom the current account 

typically deteriorates because the private sector invests more 

and saves less. As regards the public sector, accommodative 

fiscal policy has a negative impact on the current account. 

The IMF applies a statistical model that tries to account for 

all these factors. In this way the IMF can estimate the ex­

pected surplus or deficit of a country. The gap to the actual 

level of the current account is known as the current account 

gap, and a large gap may indicate an imbalance or ill-suited 

economic policy. 

This methodology is subject to considerable uncertainty, 

partly because it is difficult to take into account whether 

public finances and the pension system are sustainable. So 

the IMF’s recommendations to e.g. Denmark are not based 

exclusively on the estimated current account gap, but also 

on an expert assessment. In this connection, the IMF holds 

consultations with the economic ministries, employer organ­

isations, the financial sector and Danmarks Nationalbank, 

among others. For Denmark, the IMF estimates the current 

account gap at approximately 3.9 per cent of GDP in 2018, 

cf. the table below. Like the IMF, Danmarks Nationalbank 

assesses that the large surplus seen at present is not an 

equilibrium level, but rather indicates that households are 

saving heavily in order to reduce their debts. It is difficult for 

the IMF’s model to take this into account.

On the basis of the current account gap, the IMF also calcu­

lates the change in the real effective exchange rate required 

in order to close the current account gap (the REER gap). 

The IMF’s point of departure is standardised import and ex­

port elasticities that form the basis for calculation of the ag­

gregate pass-through from the exchange rate to the trade 

balance, i.e. by how many percentage points of GDP the 

trade balance will change if the exchange rate strengthens 

by 1 per cent (a semi-elasticity). However, this semi-elasticity 

is often adjusted on the basis of a country-specific expert 

assessment. An implicit assumption behind the REER gap is 

that the full adjustment of the current account takes place 

via strengthening or weakening of the exchange rate. So 

when calculating the REER gap the IMF disregards its own 

recommendations for measures to close the current account 

gap. But as described above, the current account is only to 

a modest extent determined by the exchange rate. Con­

sequently, the REER gap cannot directly be used to assess 

whether an exchange rate is in equilibrium.  

For Denmark, the IMF applies a semi-elasticity which is fairly 

large and considerably larger than the estimates in Table 

1 above and also larger than those typically found in inter­

national studies.2 This may reflect an attempt by the IMF to 

factor in the many other elements besides the exchange 

rate that affect the current account.

Current account gap 
(per cent of GDP)

REER gap  
(per cent of real effective exchange rate)

 
Implied semi-elasticity

EBA (2018) 3.9 7.5 0.52

1.	 The European Commission also has focus on large current account surpluses or deficits, cf. the Macroeconomic imbalance procedure.

2.	 IMF (2015).
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 Deriving how exchange rate fluctuations affect the trade balance  Box 2  

 The trade balance is the difference between the value of exports and imports, i.e. it can be written as: 

(1) 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 − 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣  

where 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 is the value of exports measured in kroner and 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 is the value of imports measured in kroner. Exports as a share 
of GDP can be written as: 

(2) 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄ = 1
𝑒𝑒𝑒𝑒
∗ 𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗(𝑒𝑒𝑒𝑒) ∗ 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗(𝑒𝑒𝑒𝑒)� 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄   

The price of exports in foreign currency, 𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗, is a function of the exchange rate, while the volume, 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣, is a function of the price. 

The elasticity from currency to price is defined as 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒
𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗ = 𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒
𝑒𝑒𝑒𝑒
𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗

 and the elasticity from price to volume as 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 =  𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗

𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
. If 

equation 2 is differentiated with respect to the exchange rate, we get the following: 

(3) 𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒/𝑒𝑒𝑒𝑒
= �−1 + 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗ �1 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�� ∗ 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
  

Imports are partly driven by global value chains, i.e. by exports. So imports can be written as: 

(4) 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄ = 𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚(𝑒𝑒𝑒𝑒) ∗ �𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝑑𝑑𝑑𝑑 �𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚(𝑒𝑒𝑒𝑒)�+ 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑒𝑒𝑒𝑒 �𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗(𝑒𝑒𝑒𝑒)��� 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺�   

The elasticity from currency to price is defined as 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒
𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 = 𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒
𝑒𝑒𝑒𝑒
𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚

, the elasticity from price to volume as 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑑𝑑𝑑𝑑𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑑𝑑𝑑𝑑𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚

𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

 and from 

exports to imports as 𝜀𝜀𝜀𝜀𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑑𝑑𝑑𝑑𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

. If equation 4 is differentiated with respect to the exchange rate, we get the following. 

(5) 𝑑𝑑𝑑𝑑𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒/𝑒𝑒𝑒𝑒
= �𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 ∗ �1 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�+ 𝜀𝜀𝜀𝜀𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗  𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗ 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗� ∗ 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺

  

So the aggregate semi-elasticity is: 

(6) 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒/𝑒𝑒𝑒𝑒
= �−1 + 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗ �1 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�� ∗ 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
− �𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 ∗ �1 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�+ 𝜀𝜀𝜀𝜀𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗  𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗ 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗� ∗ 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺

  

If weakening of the exchange rate is to improve the trade balance, the following must apply: 

(7) 𝑑𝑑𝑑𝑑𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒/𝑒𝑒𝑒𝑒
− 𝑑𝑑𝑑𝑑𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺⁄

𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒/𝑒𝑒𝑒𝑒
< 0 ⟺ �−1 + 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗ �1 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�� ∗ 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
− �𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 ∗ �1 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣�+ 𝜀𝜀𝜀𝜀𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗  𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 ∗ 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗� ∗ 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺

< 0  

This condition is called the Marshall-Lerner condition. If global value chains are ignored, i.e. 𝜀𝜀𝜀𝜀𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 0, the price pass-through 

is assumed to be full, i.e. 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒
𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗ = 1, and 𝜀𝜀𝜀𝜀𝑒𝑒𝑒𝑒

𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚 = −1, and if the trade balance is in equilibrium, i.e. 𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣, then the Marshall-

Lerner condition can be written as: 

(8) 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑥𝑥𝑥𝑥∗
𝑥𝑥𝑥𝑥𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 + 𝜀𝜀𝜀𝜀𝑝𝑝𝑝𝑝𝑚𝑚𝑚𝑚

𝑚𝑚𝑚𝑚𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 < −1  

 

   

:
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1 2

Regression model for  
export price

Table 2

Explanatory variable Coefficient t-value

Constant -0.00 -0.21

Dlog(EFKRKS) 0.45 4.33

Dlog(FY_EU) -0.13 -0.63

Dlog(PCP_EU) -0.28 -1.05

Dlog(PCP) 1.03 3.41

Dlog(PSHIP) 0.06 1.95

Dlog(PRAOLI) 0.04 2.59

R2 0.73

Note:	 The model has been estimated on annual data for 1975-
2017. Robust standard errors have been applied  
(Newey-West). The export price, PE*EFKRKS, is measured 
in foreign currency, EFKRKS is the nominal effective 
krone rate, FY_EU is an index for GDP in the euro area, 
PCP_EU is the euro area consumer price index, PCP is the 
Danish consumer price index, PSHIP is freight rates in 
dollars, PRAOLI is the oil price in dollars.

Source:	 Own calculations.

Regression model for  
import price

Table 3

Explanatory variable Coefficient t-value

Constant -0.01 -2.90

Dlog(EFKRKS) -0.58 -3.86

Dlog(FYTR) 0.17 2.26

Dlog(PCP_EU) 0.49 1.71

Dlog(PCP-1) 0.24 1.19

Dlog(PSHIP*EUSD) 0.03 2.06

Dlog(PRAOLI*EUSD) 0.08 3.75

R2 0.89

Note:	 The model has been estimated on annual data for 1975-
2017. The import price, PM, is in kroner, FYTR is domestic 
demand, EUSD is kroner per dollar. For other variables, 
see the note to Table 2.

Source:	 Own calculations.

Appendix 2

To estimate how the exchange rate of the krone 
affects the trade balance, it is necessary to estimate 
various elasticities, cf. Appendix 1. For this purpose, 
four equations are estimated. Annual data for the 
period 1975-2017 is used.18 It is sought to explain 
changes in import and export prices by means of the 
nominal effective krone rate and lags of it as well as 
control variables. This makes it possible to estimate 
both short- and long-term effects, even with a rela­
tively short estimation period.19

The estimation involves several econometric chal­
lenges. The main challenge is to take endogeneity, 
especially between prices and volumes, into account 
to a sufficient degree. Increased demand pushes 
up prices, but viewed in isolation higher prices will 
dampen demand. 

Export and import prices
Export prices are stated in foreign currency, while 
import prices are in Danish kroner. Controls are 
performed for demand and the price level in the 
import country as a measure of the competitive 
situation and the price level in the export country 
as a measure of the level of costs. Furthermore, fluc­
tuations in freight rates and oil prices are taken into 
account. The lagged values of the nominal effective 
exchange rate are not significant (controls have 
been performed for up to three lags) so the entire 
pass-through is seen in the first year. If the nominal 
effective krone rate rises by 1 per cent, the export 
price, measured in foreign currency, increases by 
0.45 per cent, cf. Table 2. This effect has the expect­
ed sign.

If the nominal effective krone rate strengthens by 1 
per cent, import prices are reduced by 0.58 per cent, 
cf. Table 3.

18	 Quarterly data is not used as it is noisy, which results in very unstable 
parameter estimates.

19	 Econometric tests do not find clear signs of co-integration, so error 
correction models have been disregarded. In theory, a VAR model is 
more suitable for handling endogeneity challenges. We tried to set 
up a VAR. Due to the relatively short time period, the results were 
highly sensitive to even small changes in the specification and the 
time period.
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1 3

Regression model for  
import volume

Table 5

Explanatory variable Coefficient t-value

Constant -0.00 -0.09

Dlog(FYTR) 1.33 11.34

Dlog(PCP) -0.09 -0.54

Dlog(FE) 0.60 6.46

Dlog(PM) -0.02 -0.15

Dlog(PM-1) 0.05 0.85

Dlog(PM-2) -0.02 -0.20

Dlog(PM-3) -0.11 -3.94

R2 0.92

Note:	 The model has been estimated on annual data for 1982-
2017. PM is import prices in kroner. For other variables, 
see the note to Table 2.

Source:	 Own calculations.

Regression model for  
export volume

Table 4

Explanatory variable Coefficient t-value

Constant 0.01 2.29

Dlog(FY_EU) 1.18 3.99

Dlog(FYTR) 0.21 1.23

Dlog(PCP_EU) 0.61 3.77

Dlog(PE_FX) 0.22 0.99

Dlog(PE_FX-1) -0.03 -0.35

Dlog(PE_FX-2) -0.50 -5.25

Dlog(PE_FX-3) -0.24 -3.10

R2 0.59

Note:	 The model has been estimated on annual data for 1975-
2017. FE is exports in volumes, PE_FX is the export price 
measured in foreign currency. The short-term effect is 
0.25 (not significant) and the long-term effect is -0.56 
(0.22-0.03-0.50-0.24, significant). For other variables, see 
the note to Table 2.

Source:	 Own calculations.

Export and import volumes
Demand for exports and imports in volumes has been 
explained on the basis of export and import prices 
with up to three lags, i.e. it may take up to three years 
before volumes respond to price changes. In addition, 
controls have been performed for demand and local 
prices (competitive situation). In the imports equa­
tion, the export volume has been included in order to 
take global value chains into account.

The estimation shows that a 1 per cent higher export 
price measured in foreign currency reduces exports 
by 0.56 per cent in the long term, cf. Table 4. This 
effect has the expected negative sign. In the short 
term, the parameter estimate is positive but not 
significant.    

The import volume decreases by 0.10 per cent in the 
long term if import prices rise by 1 per cent, cf. Table 
5. In the short term there is no effect. 
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