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How big are Danish exports and who are our main trading
partners?

By Caroline Bo, Sgren Burman, Casper Winther and Peter Rarmose Jensen!

In recent decades it has become more common to produce goods across national bor-
ders. Increasing globalisation challenges our understanding of what a country’s exports
encompass and what different statistical measures of exports show.

Previously, different export statistics provided a fairly similar picture of Denmark’s ex-
ports and trading partners. However, an increasing proportion of Danish exported goods
never crosses Danish borders, and that has resulted in increasing differences across the
various export statistics. This analysis describes Danish exports and trading partners,
based on the different export statistics.

Main conclusions:

e Danish exports in goods are largest when measured in Denmark’s balance of payments,
where the sale of goods that have never crossed Danish borders are included as exports.
Today, around a sixth of the total Danish export of goods takes place outside of Danish
borders.

e Only goods which have crossed the Danish border are classified as exports in the interna-
tional trade in goods statistics which implies that the export of goods appears lower here
than in the balance of payments.

e Exports appear lowest when measured by Danish value added, as these calculations dis-
count the value of the imports included in the production of the exported goods and ser-
vices. Estimates from an Input-Output model in Statistics Denmark suggest that imported
contents in exported goods and services constitute nearly half of the total value.

e Regardless of the type of export statistics, Germany is Denmark’s most important export
market.

e On the basis of goods which cross the Danish border, the US is Denmark’s sixth largest
export market. When goods sold outside Denmark’s border are taken into account, the US
is Denmark’s third largest export market.

e Looking at the final markets for the part of exports resulting from production in Denmark the

US is the second largest export market as measured by Danish value added according to
estimates in an OECD international Input-Output model.

1 Thanks to Jacob Warburg, chief economist at the Danish Ministry of Foreign Affairs, for valuable input.
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How much does Denmark actually export?

Businesses’ international organisation of production complicates the statistical measures for
exports. It challenges our understanding of both the composition of a country’s exports and
what the varying statistical sources of exports show. With businesses utilising global production
chains, e.g. to buy and sell goods which never enter the country, it becomes more difficult to
pinpoint precisely what Denmark is actually exporting. Determining how much Denmark is ex-
porting is increasingly dependent on the measure we use: divergent pictures are provided by
looking, respectively, at goods crossing the Danish border, goods sold from Danish to foreign
firms, and the proportion of Danish value added contained in exported Danish goods and ser-
vices.

This analysis is focused on Danish exports and Denmark’s most significant export markets, as
shown in both the international trade statistics, in which goods are classified as exports by
crossing the Danish border, and in the balance of payments, where the determining factor is
whether the ownership of goods changes. Danish value added (i.e., the value of Danish exports
exclusive of imported goods and services included in the production of these exports) will also
factor in to this analysis. Furthermore, the relationship between Danish exports and employment
levels in Denmark will be examined.

Figure 1 Export of goods and services: international trade statistics and balance of payments. 2016
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Note: The international trade in services and the balance of payments’ services figures use the same measure of value, and are thus identical.
Sources: www.statbank.dk/uhvl, www.statbank.dk/uhtp and www.statbank.dk/bbl

Arguably, the traditional conception of exports is characterised by the international trade in
goods statistics, shown in Figure 1. Virtually all goods crossing the Danish border are included
in these statistics, which do not take into account the nationality of the owner of the goods. As
previously noted, however, Danish businesses are increasingly selling goods abroad which are
neither produced in Denmark nor pass Danish borders. In 2016, such exports accounted for 16
per cent of the total exports documented in Denmark’s balance of payments, and are thus pri-
marily responsible for the reported difference in exports between the international trade statis-
tics and the balance of payments. In the latter, exports are recorded based on a change of
ownership between a Danish and foreign resident (see Box 1). In contrast to the trade in goods,
trade in services follows the principle of change of ownership, and thus is identical to services in
the balance of payments.

The change of ownership principle means an export, and its value, is recorded as such at the
moment when ownership changes, not when it crosses borders. In the majority of cases, the
change of ownership and the crossing of borders occur simultaneously. That said, it is entirely
possible for a good to cross the Danish border without ownership changing, and vice versa.


http://www.statbank.dk/UHV1
http://www.statbank.dk/uhtp
http://www.statbank.dk/bb1
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Therefore, adjustments are made to the value of exported goods, as recorded in the interna-
tional trade statistics, to convert this to a figure on a balance of payments basis. In 2016 the
value of exports in the balance of payments was around DKK 60 Billion higher than reported in
the international trade statistics.

Box 1. The Resident Principle, production and income

In the international trade in services statistics, the balance of payments, and the national accounts (including Input-
Output tables), the domestic sector is defined as — and comprises of — entities resident in Denmark. A company is
regarded as resident in Denmark if it is economically active in Denmark, and has been so for a minimum of one year.
As such, and by way of an example, a branch operated in Denmark by a foreign resident is regarded as resident in
Denmark as long as it continues to engage in economic activity within Denmark. Conversely, entities which are not
engaged in economic activity, i.e. the production of goods or services, but are instead engaged solely in the import or
export of goods, are not regarded as residents in Denmark. Danish subsidiaries abroad which engage in the produc-
tion of goods and services are also not regarded as Danish residents and their trade subsequently is not included in
calculations of Danish exports or GDP. Profits accrued from the operations of these subsidiaries abroad will eventu-
ally return to their Danish parent company in the form of income, and will in turn be included in GNI. Statistics Den-
mark has individual statistics which illustrate the activities of Danish businesses abroad and their foreign affiliates.
More on the statistics on Danish foreign affiliates can be read on Statistics Denmark’s website.

Table 1 Sources of information on Danish exports

Source Criteria for export status Measure of exports
1  International trade in goods Crossing of borders Gross exports
2 International trade in services Change of ownership Gross exports
3 Balance of payments Change of ownership Gross exports (Merchanting calculated Net)
4 National Accounts (Input-Output model) Change of ownership Danish value added

Note: The National Accounts’ Input-Output model is used here as a source for Danish value added connected to exports.
See: International trade in goods, International trade in services, Balance of payments and Input-output tables for more information.

As well as having different criteria for when exports are taking place, the various statistical
methods also differ regarding how exports are measured, see Table 1. The international trade
statistics and the balance of payments measure gross exports. In so doing, what is measured is
the absolute value of an export: no information, however, is provided about how much of the
exported good'’s value is actually created in Denmark. In a small and open economy, such as
Denmark, it is essential that goods and services be imported in order to produce other goods
and services that are subsequently exported. Estimates from an Input-Output model in the
Danish National Accounts suggest that only around half of the value of Danish exports is actu-
ally created within Denmark. As a result, it is not possible to rely solely on the export figures in
the balance of payments when measuring the significance of exports for the Danish economy:
as has been shown, exports frequently contain value created outside Denmark. Figure 2 com-
pares gross export of goods and services with the export of value added (the proportion of the
export value created in Denmark).


https://www.dst.dk/en/Statistik/emner/erhvervslivet-paa-tvaers/globalisering/danske-datterselskaber-i-udlandet
https://www.dst.dk/en/Statistik/emner/udenrigsoekonomi/udenrigshandel/udenrigshandel-med-varer
https://www.dst.dk/en/Statistik/emner/udenrigsoekonomi/udenrigshandel/udenrigshandel-med-tjenester
https://www.dst.dk/en/Statistik/emner/udenrigsoekonomi/betalings-og-kapitalbalance
https://www.dst.dk/en/Statistik/emner/nationalregnskab-og-offentlige-finanser/produktivitet-og-input-output/input-output-tabeller
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Figure 2 Gross exports of goods and services (balance of payments) and Danish value added (I-O model). 2016
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Source: www.stathank.dk/bb1 and model estimates based on Statistics Denmark’s Input-Output tables.

Import content of Danish exports: how much; where from?

The spread of global and regional value chains has precipitated an increasing tendency for in-
termediate products produced in one country to be included in another country’s production. In
turn, businesses are increasingly specialising, e.g. in producing specific components in wider
value chains. This development means that a growing share of imports is directly connected to
exports.

As such, in 2016 approximately 48 per cent, equating to DKK 536.6 Billion, of the value of ex-
ports in the balance of payments originated in foreign imports. Figure 3 shows how, in the first 5
years of the 2000s, the import content of exports was relatively stable, at around 42 per cent,
until this proportion rose to around 50 per cent in 2008. Since 2006, excluding the years of 2009
and 2010 directly following the financial crisis, the import content has continued to remain rela-
tively stable.

Figure 3 Import content of Danish exports
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Source: Model estimates based on Statistics Denmark’s Input-Output tables.

A complication arises, however, due to the fact that some imported products used in the value
chain may themselves have been produced with input from goods and services produced in
Denmark. These ‘re-imports’ imply that the foreign import content of exports is actually lower
than shown by the Input-Output model used in Figure 3.

Estimates based on an international Input-Output model from the OECD documents the source
countries responsible for the foreign value added contained in Danish exports (see Box 3). For-
eign value in Danish exports is produced in a number of nations, both regional and global. In


http://www.statbank.dk/bb1
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Figure 4, the nations which provided the most value added to Danish exports in 2014 are
shown. The neighbour markets of Germany, Norway, and Sweden were responsible for around
a quarter of the total value added contained in Danish exports. The US and Russia each pro-
vided around 10 per cent of this value, and China almost 5 per cent.

Figure 4 Foreign value in Danish exports by market shares. 2014
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Source: Data extraction from OECD’s TiVA table made especially for this analysis.

What effect do exports have on employment in Denmark?

As well as containing value created abroad, the production undertaken by export industries also
contains value created by Danish subcontractors in other industries. As a result, Danish busi-
nesses’ value chains both inside and outside Denmark have great significance regarding the
effect of exports on Danish employment levels. When attempting to assess the effect of exports
on employment, it is not enough to only look at employment connected to direct exports.

Almost a quarter of total Danish employment is related to export of Danish production, signifying
here value created in Denmark. In 2016, this amounted to around 730,000 jobs. This figure
encompasses both direct employment (employees working in companies exporting goods and
services) and indirect employment (employees whose jobs are created, for example, in delive-
ring products to the exporting companies). As a result, other businesses in the value chain also
benefit from the jobs created by exports. For example, there are many export-related jobs in the
service industry. Even though some service industries, such as the transport industry, have
themselves considerable direct exports, service industries contribute especially via subcon-
tracting to export businesses.

Box 2. Calculating direct and indirect employment

The calculation of the estimated employment related to exports is based on an Input-Output model developed from
Statistics Denmark’s own Input-Output tables. Input-Output tables clarify the relationships between imports, produc-
tion, and use in the Danish economy, and are closely connected to the National Accounts. These tables can be used,
albeit with the caveat that a number of assumptions are involved, to calculate specific relationships in the economy.
In the context of this analysis, the model has been used to calculate the levels of employment connected to both the
direct and indirect production required to produce Denmark’s exports. More information on Input-Output Tables can
be found on Statistics Denmark’s website. In this analysis, a slightly modified version of the Input-Output tables has
been applied. Private consumption by non-residents in Denmark has been moved from the general category of pri-
vate consumption to the general category of exports. By way of a more specific example, the purchase of hotel rooms
by tourists has been moved from private consumption delivered by the hotel industry and is treated instead as an
export from the hotel industry.

In 2016, the headline figure for export related employment in Denmark was 730,000; this figure represents almost 25
per cent of total employment in Denmark. It is important to note, however, that this figure cannot be compared to the
recent Statistics Denmark’s publication (in Danish) in which it was reported that 45 per cent of private Danish employ-
ment is related to exports. In that publication, only employees in private, urban occupations were taken into account.
Thus, employees in, for example, the agricultural and public sector were not included in the denominator.


https://www.dst.dk/en/Statistik/emner/nationalregnskab-og-offentlige-finanser/produktivitet-og-input-output/input-output-tabeller
https://www.dst.dk/da/Statistik/bagtal/2017/2017-12-04-Naesten-halvdelen-af-de-privatansatte-lever-af-eksport
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Danish exports outside Danish borders

Danish exports outside Denmark’s borders occur when a Danish business sells a product
abroad, which they own, and which has not passed Danish borders. These exports are included
in Denmark’s balance of payments. Precisely how these exports are recorded is dependent on
whether the product is sold abroad after processing, or if it is simply purchased as a commodity
and subsequently sold without further processing (this process is known as merchanting).

In the balance of payments, merchanting is treated as a net export (selling price minus acquisi-
tion price) to the country the respective products are sold to. In 2016, merchanting accounted
for DKK 46.5 Billion, while products sold abroad after processing came to DKK 62.4 Billion. In
total, Danish exports outside Denmark’s borders accounted for 16 per cent of the total export of
goods in 2016’s balance of payments. This means that a significant part of the production pro-
cess of goods sold abroad by Danish businesses took place either entirely or partly abroad.
This kind of international organisation is described in greater detail in a 2016 Statistics Denmark
analysis.

Merchanting is a common practice in the international organisation of production carried out by
multinational corporations. The example in Figure 5 demonstrates a Danish parent company
purchasing products from their Chinese foreign affiliate. The products are sold unaltered to an
American customer, and subsequently sent directly from China to the US, never crossing Da-
nish borders. The profit earned by the Danish parent company (the selling price received in
America minus the acquisition price paid for the goods in China) is included in Denmark’s ba-
lance of payments, recorded as merchanting products exported to the US.

Figure 5 Merchanting - ‘goods for resale’
== Flow of goods
Flow of payments
-
Denmark sells the good China bills Denmark for
to the US the purchase

-

The good is sent directly
from China fo the US

Another way by which production is organised is when Danish businesses let companies
abroad manage the manufacturing process of goods that the Danish businesses deliver (and
own). Just like merchanting, this way of organising production is very widespread amongst mul-
tinational corporations. Relating this to the previous example, if the Danish parent company
chooses not to purchase the processed goods from their Chinese subsidiary (as shown in Fi-
gure 5), but instead chooses to enter a contractual agreement with their subsidiary concerning
the processing of goods owned by the Danish company, this would be recorded as a purchase
of processing services. Consequently, the same flow of goods will appear differently in statisti-
cal records, depending on who owns the goods at the time they are processed.


https://www.dst.dk/en/Statistik/Analyser/visanalyse?cid=28057
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The example in Figure 6 shows a processing set-up in which a Danish business owns the pro-
ducts throughout a large part of the global value chain. In this example, the Danish parent com-
pany purchases goods in both Denmark and Vietnam to be produced in China. The parent
company pays the Chinese subsidiary for the aforementioned processing services. As such, the
parent company owns the goods throughout the entire production process and sells them first
as finished goods to the American customer.

Figure 6 Processing
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The payment for processing in the given example is recorded in the statistics for international
trade in services as an import of a processing service. This service category covers both payroll
and any supplementary purchasing of raw materials undertaken by the foreign business in rela-
tion to the further processing of the Danish goods. The goods purchased by the Danish parent
company in Denmark and sent to China are recorded in the statistics for international trade in
goods as exports. However, as Danish ownership remains constant and no change to a non-
resident occurs, this movement of goods will not be classified as an export in the balance of
payments. On the contrary, the goods purchased in Vietham are not recorded in the statistics
for international trade in goods as exports, but are included in the balance of payments as im-
ported goods, due to the change from Viethamese to Danish ownership. After processing, the
products are sold to the US having never crossed Danish borders. The sale of goods abroad
after being processed abroad is recorded as an export in the balance of payments: it is statisti-
cally irrelevant whether the goods are processed by a subsidiary or a third party.

Who is Denmark actually trading with?

For the export in goods, in both the international trade in goods statistics and the balance of
payments, Denmark’s neighbouring countries rank amongst the most significant recipients of
Danish exports. The largest markets for the export of Danish goods are the neighbouring na-
tions of Germany and Sweden. Together, they account for around a quarter of Denmark’s total
export of goods. Aforementioned methodological differences begin to assert themselves, how-
ever, when it comes to Denmark’s third largest export market. According to the balance of pay-
ments, the US holds this position; primarily on account of the sale of goods which have not
crossed the Danish border. Figure 7 shows Denmark’s largest goods export markets, as mea-
sured in both international trade in goods statistics and the balance of payments.
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Figure 7 Largest export markets for goods: international trade in goods and balance of payments. 2016
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Source; www.statbank.dk/SITC5R4Y and www.statbank.dk/bb3

Germany, Sweden, the US, and the United Kingdom account for more than 40 per cent of
Denmark’s export of services, and these countries retain this position in relation to the total ex-
port of goods and services according to the balance of payments, as shown in Figure 8. The
three most significant of these countries, Germany, Sweden, and the US, receive over a third of
the total export of Danish goods and services.

As the next section shows, however, the role of these respective markets changes significantly
when one focuses instead on the final destination of Danish value added.

Figure 8 Largest export markets: international trade in services and the balance of payments’ total exports of goods
and services. 2016
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Source: www.statbank.dk/uhtl and www.statbank.dk/bb3

The final markets for Danish exports

Traditional statistics show us countries that directly receive Danish exports of goods and ser-
vices. In a global economy that consists of multiple value chains, such statistics fail to tell where
Denmark’s exported goods and services finally end up, particularly the share of exports associ-
ated with production in Denmark. The OECD’s TiVA model (see Box 3) registers both the coun-
try at the end of the global value chain and the part of exports resulting from production in Den-
mark (i.e. Danish value added): in other words, it shows where the Danish value added content
of the export of goods and services actually ends up. This model provides a new picture of
Denmark’s trading partners.


http://statbank.dk/SITC5R4Y
http://statbank.dk/bb3
http://statbank.dk/uhtl
http://www.statbank.dk/bb3
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Figure 9 Global value chains
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In the example in Figure 9, a Danish business purchases intermediate goods from Poland and
raw materials from the United Kingdom for processing in Denmark. The intermediate goods
produced in Poland contain raw materials imported from China. The Danish goods are resold to
a customer in Germany, where they are utilised in a further production process. Subsequently,
the German business sells these finished goods to the US for consumption. In this example,
Danish exports are dependent on demand in the US — and so are exports from China, Poland,
the United Kingdom and Germany. The OECD’s TiVA model takes these relationships into ac-
count, and thus represents a useful tool, albeit one with significant caveats, in investigating the
two questions that opened this analysis: how much does Denmark export, and who are Den-
mark’s trading partners. By factoring in the import content of Danish exports, TiVA helps provide
a picture of the Danish value added in export. In turn, by following Danish goods ‘from door to
door’, so to speak, and showing where Danish value added ends up, a different picture is pro-
vided of who Denmark is actually trading with.

Box 3. TiVA and its limitations

TiVA (Trade in Value Added) is a collection of indicators which show value added embodied in international trade.
The indicators are compiled on the basis of a model prepared in a joint project by the OECD and WTO. The model is
based on a number of countries’ Input-Output tables, and therefore referred to as an inter-country Input-Output
model. As the model is based on a number of assumptions, it is important to note that TiVA indicators are associated
with uncertainty. For example, the model assumes that one country’s exports correspond to their partner country’s
imports. Of course, in practice this is rarely the case. The TiVA model provides estimates, not official statistics, and
ought to be treated as a tool. Nevertheless, is it a useful tool, one which provides a general insight into the form and
impact of economic globalisation, particularly regarding the characteristics of global value chains and how these
change over time and across borders. More can be read about TiVA on the OECD website. The most recent TiVA
estimates are from 2014.

Figure 10 shows TiVA estimates of the final destination for the part of exports resulting from
production in Denmark (i.e. Danish value added). When compared to direct exports measured
in the balance of payments, two divergences can be detected: exports according to TiVA are
less concentrated in individual markets and, furthermore, geographical distance appears to hold
less significance.


http://stats.oecd.org/index.aspx?DatasetCode=TIVA_2016_C1
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Figure 10 Largest export markets in goods and services: direct exports (balance of payments) and final destination
(TiVA). 2014

Balance of Payments, direct exports TiVA, final destination

m Germany
Per cent »

Per cent
m Sweden

mUS

= United Kingdom
m Norway

= China

= Netherlands

m France

Other

o
&b B

Source: www.statbank.dk/bb3 and TiVA (OECD)

The geographical distribution of exports which create value for Denmark is thus more diffuse
than shown in traditional statistics. The diffuse nature of Denmark’s exports by value added
means that the Danish economy is less affected by individual export market fluctuations than
might be expected.

Figure 10 also shows that Sweden, Norway and Germany are less significant export markets
when looking at the final markets for the part of exports resulting from production in Denmark
(i.e. Danish value added), although Germany nevertheless remains Denmark’s largest export
market. According to TiVA, the Netherlands is a far less significant export market than is other-
wise suggested in the balance of payments.

It is a different story, however, for China and the US. For both countries, their significance for
Danish exports increases slightly in comparison to the balance of payments. In the TiVA model,
the US moves up a place to become Denmark’s second largest export market. These countries
are thus shown to have a greater influence on Danish production and employment than is sug-
gested in the traditional export statistics. Close markets — traditionally Denmark’s primary export
markets — subsequently have less significance when measuring where Danish value added is
actually earned.

Box 4. A brief summary of the various export measurements

Statistics measuring the international trade in goods reflect the physical flow of goods which cross the Danish
border: change of ownership is not taken into account. These statistics are published monthly, contain a high degree
of detail, and have long time series.

The statistics measuring international trade in services are calculated in the same way as the calculations for
services in the balance of payments. However, these statistics are far more detailed. They are published quarterly.

The balance of payments shows the value of the transactions which take place between Denmark and abroad, and
are duly based on the change of ownership principle. These statistics do not contain the same high level of detail as
the international trade statistics. These statistics account Danish businesses’ sale of goods abroad, including mer-
chanting, and are useful both in analysing global production setups and in making comparisons with GDP. In the
context of the bhalance of payments, partner countries refer to direct trading partners; in other words, the target mar-
kets in which Danish businesses operate.

Input-Output models are closely linked to the national accounts, and can be used to illustrate the import content of
exports. The full value chain of Danish products is, however, not fully taken into account: production of semi-manu-
factured goods, for example, can take place abroad before they are subsequently imported into Denmark. To high-
light the full value chain requires the use of a multiregional Input-Output table, such as the OECD’s ICIO (Inter-
Country Input-Output). Input-Output models are used, for example, in the compiling of the OECD’s Trade in Value
Added (TiVA) model.
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TiVA shows trade in value added. The value from each industry and country in the production chain is traced to the
point of final sale. These estimates make it easier to visualise value chains and production networks, irrespective of
borders. This enables a better understanding of the way in which macroeconomic fluctuations in foreign markets
affect the Danish economy. By way of example, it is useful to apply TiVA's estimations as to where Danish value
added is ultimately sold when investigating how other countries’ economic development affects Danish exports. TiVA
is not published regularly and is dependent on significant assumptions, but it is in a constant state of development
and improvement. More can be read about TiVA on the OECD website.
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