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Executive Summary

What is value-added trade and why is trading with added value important? Value-added refers to
the additional value created by a production step. The sum of the value-added of all production
steps is equal to the final value of the product. The value created in a specific country as part of an
international production chain can be measured. It is also possible to measure the value-added con-
tent in imports and exports of intermediates between different countries. These exports and im-
ports are also referred to as trade in value-added or value-added trade. Intermediates trade merely
captures the final value-added step and additionally assigns all value-added contributions of previ-
ous steps to the supplier of intermediates. In an international comparison, countries with a low
value-added share in trade are typically countries where simple assembly of intermediate products
is carried out.

What is the volume of value-added trade between Germany and the United Kingdom? Looking
at total trade, Germany imports 115 billion euro worth of goods and services from the United King-
dom, including more than 5o percent intermediates. The United Kingdom imports 70 billion euro
worth of goods and services, including around two thirds intermediates. Looking at value added
alone, both the United Kingdom and Germany import EUR 5o billion worth of goods and services
from each other's partners.

Which German sectors are (in absolute terms) most active in value-added trade with the United
Kingdom? For Germany, the main industries exporting value-added into the United Kingdom are
business services (4.2 billion), wholesale trade (3.8 billion), pharmaceuticals (3.6 billion), automotive
(3 billion) and chemicals (2.9 billion). The most important sectors importing British value added into
Germany are also the automotive industry (4.9 billion) and mechanical engineering (2.6 billion), but
also construction (2.6 billion), the food industry (2.1 billion) and mining (2.9 billion). In relative terms,
pharmaceuticals, metal work, coking, other vehicle construction and chemistry are the German sec-
tors with the strongest dependency on the British economy.

Which British sectors are (in absolute terms) most active in value-added trade with Germany?
For the United Kingdom, the most important export sectors of value added into Germany are whole-
sale trade (2.9 billion), legal and tax consultancy (2.9 billion), business services (2.8 billion), mining
(2.7 billion) and financial services (1.9 billion). The most important import sectors of value added
from Germany are healthcare (10.1 billion), automotive (5 billion), construction (4.7 billion) and pub-
licadministration (3.8 billion). In relative terms, chemistry, metal work, mining and the automotive
industry show the highest degree of dependency on the German economy.
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What does Brexit mean for value-added trade between the United Kingdom and the EU and
Germany? For the United Kingdom Brexit will change trade relations not only with Germany but the
entire EU. The level of value added contributions from the EU in British products is much higher than
the content of German value added in British goods. Similarly, the demand for British value added
and final products from the EU is substantial. This implies a much higher need of adjustment. For
the most important British sectors, it is highest in business services, wholesale, motor trade and le-
gal and tax consultancy.
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The figure is identical to Figure 21 on page - 34 -.
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Summary

The United Kingdom is a key trading partner for the German economy and the withdrawal of the
United Kingdom from the European Union is therefore likely to have a significant impact on eco-
nomic relations between the two countries. In addition to trade in end products, trade in intermedi-
ate inputs is also of major importance. Intermediate exports include value added from the exporting
country as well as from "upstream" foreign countries. For trading partners, the value added that is
traded is particularly relevant, as it often cannot simply be substituted by value added from other
countries. The consequences of Brexit for the German-British trade partnership can hardly be as-
sessed until the withdrawal procedure has been finally determined. However, in order to quantify
and assess which industries in Germany and the United Kingdom would be affected by Brexit and to
what extent, it is important to first determine the current value-added relationships.

The present study uses data from the World Input-Output Database (WIOD). The results for 2017
show that Germany and the United Kingdom trade substantial value added, but less than the figures
for wholesale trade suggest. Accordingly, part of the value added contained in the traded intermedi-
ate inputs comes from other countries along the value chain. While trade in intermediate consump-
tion from and to industry sectors in Germany recently accounted for a substantial share (up to three
quarters) of total intermediate consumption trade between the two countries, the share of traded
value added from and to industry sectors in German industry was just under half of the total value
added traded. By contrast, the share of intermediate consumption traded from and to industries of
the German services industry accounted for around a quarter of the total intermediate consumption
traded, while the value-added share traded from and to industries of the German services industry
accounted for a good half of the total value added traded. The ratios between traded intermediate
consumption and value added in industry and services are very similar in the United Kingdom, alt-
hough less pronounced. Accordingly, industry in Germany, as in the United Kingdom, partly serves
as a trading platform for value added from third countries, while service industries from Germany
and the United Kingdom indirectly trade value added via third countries.

In 2017, the motor vehicle construction and mechanical engineering industries were significantly in-
volved in value-added trade with the United Kingdom. Chemistry, pharmaceuticals and electronics
also imported and exported substantial value added to the United Kingdom. In addition, the German
service industries other economic services, wholesale trade and real estate and housing also traded to
a significant extent. The majority of these industries are essentially linked to the United Kingdom
through value-added exports. Others, such as the food products industry, public administration or the
coking plant, are heavily dependent on value-added imports from the UK.

In the United Kingdom, the health and social services industry was by far the driving force behind

value-added trade with Germany in 2017, followed by motor vehicle construction, construction and
wholesale. With a few exceptions such as other economic services, legal and tax advice, mining and
financial services, enterprises in the United Kingdom were the main recipients of value-added ex-
ports from Germany.

However, industries in both countries that trade significant amounts of value added are not neces-
sarily most dependent on each other. In 2017, for example, the mechanical engineering industry in
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Germany traded value added worth around 5 billion Euro with the United Kingdom. However, the
United Kingdom was a relatively insignificant trading partner in terms of value added and final-de-
mand production in this industry. In particular, the pharmaceutical, chemical, metalworking, coking
and other vehicle construction industries are heavily dependent on the United Kingdom. Motor vehi-
cle construction, which is the most important industry in absolute terms for value-added trade with
the United Kingdom, is only moderately dependent on the United Kingdom in relation to domestic
value added and production.

From the UK perspective, the chemical, metalworking, mining, motor vehicle construction and electri-
cal equipment industries are highly dependent on Germany relative to domestic value added and
production. Industries such as health-care and social services, construction, wholesale trade or public
administration, which in absolute terms are most closely involved in value-added trade with Ger-
many, are relatively unaffected by Germany.
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1 Introductory remarks

The economic consequences of the withdrawal of the United Kingdom from the European Union
(Brexit) can currently only be determined approximately, as the concrete form of the Brexit is not
clear. In particular, it is unclear how trade will develop between the United Kingdom, which is no
longer part of the European Union, and Germany. Both countries have close trade links, with both
trade in goods and services earmarked for final demand and trade in intermediate goods being im-
portant.* According to the Bundesbank's balance of payments statistics, goods and services worth
almost 115 billion Euro were exported to the United Kingdom in 2017, accounting for more than
seven percent of total German exports. Goods and services worth almost 70 billion Euro were im-
ported, accounting for around five percent of total German imports. While just over half of exports
to the United Kingdom are used as intermediate consumption in the production process, the share
of imported intermediate consumption in all imports from the United Kingdom is significantly
higher at around two thirds. In other words, Germany exports goods and services worth more than
5o billion Euro that are not intended for final demand. Conversely, Germany imports goods and ser-
vices worth almost 5o billion Euro, which are further processed as inputs in the production process.

While these figures reflect the importance of the two countries as trading partners, they do not pro-
vide sufficient information on the importance of the two countries as suppliers of value added to
each other. Intermediate inputs from Germany include value added from Germany and value added
from upstream stages of the value chain. This (indirect) value added from upstream stages of the
value chain is attributed to the intermediate exporter. If a country trades little domestically gener-
ated (direct) value added, but serves as a trading platform, its importance for its trading partners is
overestimated. If, on the other hand, a country makes (indirect) value-added contributions (at an
earlier stage of the value chain) which are included in intermediate exports of another country, the
importance of the value-adding country is underestimated. The following is Figure 1 a schematic
representation of the wholesale and value-added trade.

*Various studies in recent years have addressed the economic impact of Brexit on Germany. Felbermayr et al. (2017) quantified the conse-
quences of Brexit under various assumptions using scenario calculations. Steinhaus et al. (2017) have discussed the possible qualitative
consequences of Brexit more strongly. The prospects for the German economy in the case of Brexit were also analysed in the form of sur-
veys (DIHK, 2018; Deloitte, 2016).
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Figure 1: Schematic representation of direct and direct value-added trade be-
tween Germany and the United Kingdom
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Both countries trade intermediate consumption (Germany = yellow, United Kingdom = blue), which partly includes domestic value
added (dark yellow and dark blue) and partly value added from other countries. Some of this domestic value added is delivered directly
to the other country, while others are initially delivered to a third country and from there on to the destination country. The first case
(direct trade) is direct value added. In the second case, value added is traded indirectly.

Own presentation © Prognos 2019

The amount of value added traded directly and indirectly between Germany and the United King-
domis of considerable importance in real economic terms. In the case of low value-added trade,
there are hardly any mutual dependencies. The upstream value-added processes take place else-
where and wholesale trade can be outsourced to other countries. With a pronounced value-added
trade, the mutual dependency is high. Trade barriers between the United Kingdom and Germany
and between the United Kingdom and the European Union have a massive impact on the production
of both countries in this case. Companies would have to find alternative value-added suppliers in the
event of trade restrictions.

The purpose of this short study is to shed light on the value-added trade between Germany and the
United Kingdom for the year 2017 at the macroeconomic level as well as at the industry level. Chap-
ter 2 focuses on value-added imports from the United Kingdom to Germany, Chapter 3 looks at

value-added exports from Germany to the United Kingdom. The focus here is on trading with value
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added, while trading with inputs is essentially used as a benchmark. Trade in value added (and inter-
mediate consumption) between Germany and the United Kingdom is dealt with from four perspec-
tives:

Value-added imports from German industries from the United Kingdom as a whole (Figure 2)
Total value-added imports by Germany from United Kingdom industries (Figure 3)

Total value-added exports from German industries to the United Kingdom (Figure 4)

Total value-added exports of Germany in United Kingdom industries (Figure 5)

Chapter 4 summarises the value-added links (import and export activity) and shows the industries
with the strongest value-added links in Germany and the United Kingdom with the other country.
Building on this, chapter 5 of the report examines the extent to which industry sectors in Germany
are dependent on the United Kingdom and vice versa. The results on value-added trade are used to
visualise the intensity of interdependence and to identify which industries in Germany and the
United Kingdom would potentially be most affected by trade restrictions. For the United Kingdom,
value-added trade with the European Union is also just a topic of discussion.

Methodological approach to the calculation of value-added trade for the year 2017

The production of goods and services is increasingly taking place in different countries,
each of which contributes to the value added of final production. Trade in value added has
intensified accordingly. Classical bilateral trade statistics, however, only show the value of
a "final" traded good or service. The origin of the value added contained therein is com-
pletely credited to the last intermediate exporter.

In order to explicitly record and quantify value-added trade, Multiregional Input-Output
Tables (MRIO) such as World-Input-Output Tables (WIOT) are required. These include
data on intermediate trade between 56 industries in a total of 43 countries as well as the
"rest of the world". This rest of the world is a hypothetical country that takes into account
the trade flows of all countries not explicitly included in WIOT.

For each industry i in each country j, the intermediate consumption necessary for the pro-
duction of this industry from all other countries and the final demand for the products of
this industry i are listed. Final demand comprises foreign and domestic demand for each
industry in each country.

However, trade in intermediate consumption does not allow conclusions to be drawn
about the contribution of an industry i in a country j to (foreign and domestic) final de-
mand. The WIOT does include value-added contributions of each industry in each country
to production in that country. However, these also include value-added contributions to
foreign production: One industry produces inputs that are used in other industries and
countries.

In order to calculate the value-added contributions of an industry to the production of an
industry or a country intended for final demand, various calculation steps must therefore
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be carried out. A detailed description of these steps is documented in Los et al. (2015). The
procedure uses the matrix structure of the WIOT. As a result, the value-added contribution
of each industry i in each country j to the output of an industry or a country planned for fi-
nal demand can be given.

Data from the World Input-Output Database (WIOD) comprehensively map the trade
structure at industry level, but are only available until 2014. To illustrate the importance of
value-added trade between Germany and the United Kingdom with current data, the
structure given in WIOD for 2014 is transferred to official data for 2017. While official data
on trade in goods are collected by the Federal Statistical Office, data on trade in services
are only available within the framework of the balance of payments statistics of the
Deutsche Bundesbank.
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2 German imports from the United Kingdom

In 2017, industries in Germany imported nearly 35 billion Euro worth of value added from the United
Kingdom for their final-demand production. In comparison, intermediate imports were significantly
higher at almost 50 billion Euro.> Accordingly, imported intermediate consumption only partly in-
cludes value added from the United Kingdom. The most important German recipient industries of
value added from the United Kingdom were motor vehicle construction, mechanical engineering,
construction and the food products industry (Figure 2).3 It is striking that the construction and food
products industries imported significantly more value added from the United Kingdom than the fig-
ures for intermediate imports suggest. Value added from the United Kingdom was therefore not
only supplied to these industries directly through the import of intermediate goods, but to a large
extent indirectly through third countries. The opposite was the case, for example, in the chemicals
industry: Value-added imports worth less than 1 billion Euro are offset by intermediate imports
worth around 3.5 billion Euro. In addition to the chemicals industry, the metals industry, other vehi-
cle construction and the rubber and plastics industry also imported significantly less value added
from the United Kingdom than was suggested by intermediate consumption. Intermediate supplies
from the United Kingdom to the chemical industry and the metal production and processing indus-
try in Germany each include more than 2.5 billion Euro of value added from other countries.

At the macroeconomic level, service industries in Germany accounted for almost half of total value-
added exports to the United Kingdom. Looking at intermediate consumption exports to the United
Kingdom, the contribution of services was around one third. Industry in Germany accounted for
slightly more than half of value-added exports in 2017 and for just under two thirds of intermediate
exports to the United Kingdom. For the agricultural industry, the share of value-added and interme-
diate exports was around 1 percent each.*

2The short study uses the terms export and import throughout from the perspective of the German economy. Imports are always flows of
goods or services from the United Kingdom to Germany, exports are always flows of goods and services from Germany to the United
Kingdom. Technically, imports (exports) from the United Kingdom to Germany are identical to exports (imports) from Germany to the
United Kingdom.

3 Alist of the industry abbreviations used in this brief study can be found in Table 1 the appendix.

4 The low importance of the agricultural industry also applies to the following calculations. The agricultural industry is therefore not explic-
itly mentioned
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Figure 2: Value-added and intermediate imports of German industries from the
United Kingdom, in millions of Euro, 2017

30 industries of the German economy with the highest values of value-added imports from the
United Kingdom, sorted in descending order by value-added imports
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The value-added imports of German industries from the United Kingdom correspond, in reverse, to
the value-added exports from UK industries to Germany. Value added imported by Germany from
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the United Kingdom in 2017 comes mainly from service industries such as wholesale trade, legal and
tax advice, other economic services and financial and information services (Figure 3).5

The chemical, motor vehicle construction, other vehicle construction, metalworking and mining in-
dustries in the United Kingdom delivered substantial value added to Germany in 2017, albeit signifi-
cantly less than the advance deliveries to Germany would suggest. Conversely, some service indus-
tries, such as other economic services, financial and insurance services, legal and tax advice and
overland transport, show a higher value of value-added deliveries compared to intermediate sup-
plies to Germany. Accordingly, a substantial contribution to value added from these industries was
delivered to Germany via intermediate inputs from third countries.

At the sectoral level, around two thirds of value-added imports from the United Kingdom come
from services and around one third from industry. In contrast, just under 60 percent of intermediate
imports come from industry in the United Kingdom and a good third from the service industry. Here,
too, the importance of service industries for the bilateral trade analysis with data on wholesale trade
is underestimated.

5In order to make it clear whether value-added and intermediate trade is represented for industries of the German economy or the United
Kingdom, the figures show industries of the German economy (Figure 2and Figure 4) as flat and industries of the United Kingdom (Figure
3 and Figure 5) as dotted lines. This distinguishing feature is taken up in Figures 6 and 7.
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Figure 3: Value-added imports and intermediate goods by Germany from
United Kingdom industries, in million Euro, 2017

30 industries of the United Kingdom with the highest values of value-added imports to Germany,
sorted by value of value-added imports in descending order
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3 German exports to the United Kingdom

In 2017, the value of value-added exports from Germany to the United Kingdom (for the final-de-
mand production planned there) was a good 5o billion Euro, well below the value of intermediate
exports at just under 70 billion Euro. The most important value-added exporters from the German
economy to the United Kingdom were companies in the industries of other economic services,
wholesale trade, pharmaceuticals, motor vehicle construction and chemicals (Figure 4).

As with value-added imports, there is also a clear discrepancy between value-added exports of the
German economy and the value of intermediate exports. Services such as real estate and housing,
legal and tax advice and other economic services exported significantly more value added to the
United Kingdom than intermediate exports. German industry sectors such as motor vehicle con-
struction, chemicals and mechanical engineering exported large amounts of intermediate consump-
tion to the United Kingdom. However, only a (small) part of this is value added generated and ex-
ported in the respective German industry. For example, in motor vehicle construction and in the
chemical industry, around 4.5 billion Euro each of the intermediate inputs exported to the United
Kingdom do not come from Germany.

In services such as real estate and housing, legal and tax advice, warehousing and information ser-
vices, the value of value added exported in 2017 was significantly higher than the value of intermedi-
ate consumption exported to the United Kingdom. Substantial value added from these industries
was therefore supplied to the United Kingdom via intermediate consumption from third countries.

In 2017, industry exported about three quarters of the total intermediate consumption exported to
the United Kingdom, and the services industry about a quarter. The picture shifts when looking at

value-added exports. Industry exported just under half of the value added exported, while the ser-

vices industry exported slightly more than half.
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Figure 4: Value-added and intermediate exports from German industries to the
United Kingdom, in millions of Euro, 2017

30 industries of the German economy with the highest values of value-added exports, sorted by
value of value-added exports in descending order
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While in 2017 just over half of the value added to the United Kingdom was supplied by industry sec-
tors in Germany, it was mainly services industries in the United Kingdom that used these value-
added exports by Germany to the United Kingdom for final-demand production (Figure 5). By far the
most important recipient of German value added is the health and social services industry. Value
added from Germany to the value of more than 10 billion Euro is demanded from this industry and
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used for the final-demand production. In addition to motor vehicle construction and the construc-
tion industry, the service industries of public administration, retail trade, real estate and housing as
well as the hospitality industry are other important customers for value added from Germany.

Particularly in the United Kingdom's industry sectors of chemicals, metal production and processing,
rubber and plastics and motor vehicle construction, the intermediate inputs supplied from Germany
accounted for only part of German value added. In 2017, for example, just under 3.6 billion Euro in
advance payments were made from Germany to the chemicals industry in the United Kingdom.
These intermediate inputs, however, included value added of just under 8oo million Euro generated
in Germany. On the other hand, value added from Germany was much more important than sug-
gested by the value of intermediate consumption in service industries in the United Kingdom such
as retail trade, real estate and housing, health and social services, hospitality, and public administra-
tion. In these industries, value added flows indirectly from Germany to the United Kingdom via third
countries.

There is also a clear discrepancy between the value of intermediate consumption and value added in
industry and services for the recipient industries of exports from Germany in the United Kingdom.
While in 2017 slightly more than half of the recipient industries of intermediate exports from Ger-
many belonged to the services industry, it is only slightly more than a quarter when looking at value-
added exports. In the service industries, the share of intermediate consumption received was
slightly more than half; it rises to around three quarters when value-added exports from Germany
are considered.

Page-11-



Figure 5: Value-added and intermediate exports by Germany to United King-
dom industries, in million Euro, 2017
30 industries of the United Kingdom with the highest values of value-added imports from Ger-

many, sorted by value of value-added imports in descending order
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4 Industries with the strongest value interdependence

The value of the value-added trade between Germany and the United Kingdom allows conclusions
to be drawn for all industries in both countries about the real economic links between the two coun-
tries. This shows that, from the point of view of the German economy, motor vehicle construction
and mechanical engineering have the strongest value-added links with the United Kingdom. In 2017,
motor vehicle construction in Germany imported nearly 5 billion Euro in value added from the
United Kingdom and exported over 3 billion Euro in value added (Figure 6). Similar to mechanical
engineering, which imported value added worth just under EUR 3 billion and exported value added
worth around EUR 2.5 billion in return. Compared with the absolute values of the interdependencies
of inputs, these and some other industries are losing considerable importance, including the chemi-
cal and electrical industries. Other industries such as construction, food products, real estate and
housing are gaining in importance.

Some industries of the German economy, such as wholesale trade, the pharmaceutical industry, real
estate and housing or the chemical industry, are essentially linked to the United Kingdom via value-

added exports. Others such as the food products industry, public administration or the coking plant

are heavily dependent on value-added imports from the UK.

At the sectoral level, a look at value-added trade shows that imports and exports of intermediate
goods clearly overestimate the importance of industry. Only a good 50 percent of the value-added
trade is generated by industry of the German industry. By contrast, the contribution to wholesale
trade amounts to a good 70 percent. This loss of importance of industry from the value added per-
spective is offset by an increase in the importance of services. Almost half of the value added traded
is imported or exported by service industries in Germany.
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Figure 6: Value-added trade with the United Kingdom from the point of view of
German industry, in millions of Euro, 2017

15 industries of the German economy with the highest values of value-added trade (aggregated
value-added imports and exports) with the United Kingdom, sorted in descending order by value of
total value-added trade
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Imports and value-added exports from the point of view of the industries of the German economy. The values are identical to those in
the Figure 2 and Figure 4.
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From the point of view of the United Kingdom, the health and social services system is heavily de-
pendent on value-added exports from Germany. In 2017, more than 10 billion Euro of value added
was delivered to this industry in the United Kingdom. Motor vehicle construction, the construction
industry and the retail trade are also highly dependent on value-added exports from Germany (Fig-
ure 7). Imports of value-added from the wholesale trade, other economic services, legal and tax ad-
vice and financial services industries of the United Kingdom are particularly important for the final-
demand production of the German economy. Compared to the wholesale values traded, the chemi-
cal industry is far less significant if the focus is on value-added trade. The motor vehicle construc-
tion, mining and wholesale industries are also losing weight as a result of this perspective. Con-
versely, health and social services, construction and real estate and housing are more central from a
value-added perspective compared with the value of intermediate trade.

The industry sectors of the United Kingdom also show a loss of importance if value-added trade is
considered instead of intermediate trade with Germany. Just under 5o percent of the intermediate
consumption traded between Germany and the United Kingdom is imported or exported by industry
sectors in the United Kingdom. On the other hand, the contribution of industry in the United King-
dom to value-added trade with Germany is only just under 30 percent. In the United Kingdom, the
services industry is gaining significantly in importance through the value-added perspective. Around
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70 percent of the total value added traded between the two countries goes into or comes from UK
service industries.

Figure 7: Value-added trade between Germany and the United Kingdom from
the point of view of United Kingdom industries, in million Euro, 2017

15 United Kingdom industries with the highest values of value-added exports from Germany to the
United Kingdom and value-added imports from Germany to the United Kingdom, sorted by value
of total value-added trade in descending order
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Imports and value-added exports from the perspective of the German economy. Value-added exports are exports from Germany to
industries in the United Kingdom, value-added imports are imports from Germany to industries in the United Kingdom. The values are
identical to those in the Figure 3 and Figure 5.
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5 Potential impact of Brexit on industries

The analysis to date has revealed the extent of value links between the United Kingdom and Ger-
many at sectoral level. The focus was on the absolute value of the value added traded. In order to
determine how strongly an industry would potentially be influenced by Brexit, it is necessary to con-
sider not only the absolute value-added trade but also the value-added trade relative to the total
value added generated, the importance of value-added trade for the final-demand production in
both countries as well as the final demand trade between both countries, in each case at industry
level. The following section analyses, first for Germany (section 5.1) and then for the United King-
dom (section 5.2), which industries would potentially be strongly affected by Brexit. The basis for
this is the consideration of three variables.

1. The value-added share from imports in domestic final-demand production at industry
level(share of value-added imports)

2. The share of exported value added in domestic value added(share of value-added exports)

3. The share of final demand exports in total final demand exports(share of final demand exports)

All three measures show the importance of the United Kingdom (Germany) for the value added and
production performance of each industry of the German economy (the United Kingdom) from differ-
ent perspectives. The basis for this consideration is the economic structure of 2014 given in WIOD,
which is assumed to be kept constant until 2017.

5.1 Industries of the German economy

Almost one-third of the value added in Germany in 2017 was generated in industry sectors and the
construction industry as well as in the energy and water supply and waste water disposal industries.
Nearly 70 percent of the value added was generated in service industries, less than 1 percent in agri-
culture, forestry and fishing. The most important industry in terms of value-added share was real es-
tate and housing, which accounted for a good 11 percent of total value added (Figure 8). This is fol-
lowed by the health and social services, public administration, other economic services and con-
struction industries. Motor vehicle construction and mechanical engineering also made substantial
contributions to value added with 4 percent and 3.5 percent, respectively.
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Figure 8: Industry share in the value-added generated in Germany, in percent,
2017

30 industries of the German economy with the highest value-added share
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Importance of value added imported from the United Kingdom for final-demand production in
Germany(share of value-added imports)

The dependency of domestic production on the United Kingdom is measured by the value added
from the United Kingdom contained in final-demand products manufactured domestically. The
more an industry depends on value-added imports from the United Kingdom, the greater its de-
pendency.® In total, value-added imports from the United Kingdom account for around 0.8 percent
of final-demand produced in Germany. While the motor vehicle construction and mechanical engi-
neering industries import the most value-added from the United Kingdom in absolute terms, the rel-
ative importance of imported value-added from the United Kingdom is greatest in the production of
other vehicle construction, coking plants and metalworking. The UK's value-added share in these
industries is between 2.3 and 3.2 percent (Figure g).7 In the construction industry, which imports the
third most value added from the United Kingdom after mechanical engineering and motor vehicle
construction, the United Kingdom's contribution to final-demand production in Germany is only 0.8
percent.

6 Value-added imports cannot be easily substituted. According to the concept of vertical specialization (see for example Johnson, 2012 or
Yi, 2003) companies specialize in certain production steps. With the actual value-added imports, the "special knowledge" for the execution
of a certain production step imported in this way also disappears.

7 The scaling of the identical figures in this chapter, once from a German perspective and once from the perspective of the United King-
dom, is identical so that the figures can be directly compared.
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Figure 9: Value-added contribution of the United Kingdom to the final-demand
production of the industries in Germany, in percent, 2017

30 industries of the German economy with the highest value-added share from the United King-
dom in final-demand production and value for the overall economy
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Share of value added exported to the United Kingdom in domestic value added(share of value-
added exports)

The value-added share generated in Germany which is exported to the United Kingdom and fed into
final-demand production there shows the importance of the United Kingdom as a destination for
domestic value added. For Germany as a whole, the value-added share exported to the United King-
dom as a proportion of domestic value added is 1.2 percent. The United Kingdom is of the greatest
importance as a sales market for value added generated in Germany for the pharmaceutical indus-
try. Almost 10 percent of the value added generated in Germany in this industry flows into the final-
demand production in the United Kingdom (Figure 10). Electronics, paper, chemicals, rubber and
plastics also export a substantial part of the domestic value added to the United Kingdom.
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Figure 10: Share of value added exported to the United Kingdom in the value
added generated in the industries in Germany, in percent, 2017
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Share of the United Kingdom as destination country for exports of final-demand products from
Germany(share of final demand exports)

Not only goods and services used in the production process are traded. The export of finished goods
and services is also an indicator of the importance of the United Kingdom as a destination for ex-
ports from German industries. In absolute terms, goods from the motor vehicle construction, me-
chanical engineering and food products industries are the most important export items of the Ger-
man economy, both globally and to the United Kingdom.® Relative to total final demand exports,
the German economy recently supplied just under 7 percent of final demand exports to the United
Kingdom (Figure 11). Services such as real estate and housing, other activities, arts, entertainment
and recreation and telecommunications export more than 20 percent of their total final demand to
the UK. Also more than 10 percent of final demand exports to the United Kingdom come from the
postal service, metalworking, paper and motor vehicle construction industries.

8 The final demand exported from Germany also includes value added from the United Kingdom and other countries.
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Figure 11: Share of final-demand production exported to the United Kingdom
in total final-demand production exported, in percent, 2017

30 industries of the German economy with the highest share of the United Kingdom as target
country for final demand exports and value for the overall economy
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Intensity of dependency of German industries on the United Kingdom

The three industry rankings to illustrate the dependency of German industries on the United King-
dom and thus the potential impact of Brexit do not show a uniform picture. For example, while a sig-
nificant part of final demand exports from the real estate and housing industry goes to the United
Kingdom, the other two figures indicate that the United Kingdom is not highly relevant to this indus-
try. In order to illustrate the potential impact of Brexit on industries of the German economy, the
three individual aspects are combined to form an index. This index of the intensity of the depend-
ency decreases can take values between o and 10, whereby higher values indicate a higher intensity
of the dependency. The index consists equally weighted of the three individual components shown
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in Figures 8-10.9 The index shows the intensity of UK dependency relative to sectoral value added
and production.

According to this index, the German pharmaceutical, metalworking, coking plant and other vehicle
construction industries would potentially be most affected by Brexit (Figure 12). While the value-
added share exported to the United Kingdom is particularly important in the pharmaceutical indus-
try, metalworking, coking plants and other vehicle construction are heavily dependent on value-
added imports from the United Kingdom. The other activities and real estate and housing industries,
on the other hand, are increasingly dependent on the United Kingdom as a destination for final de-
mand exports. For the most important industries of the German economy in absolute value-added
trade with the United Kingdom, namely motor vehicle construction and mechanical engineering
(see Figure 6), on the other hand, Brexit would have only a moderate to minor impact in relative
terms.

9 Formally, the three index components were calculated according to the forml x4 = (X — X;in)/ Cmax—Xmin) * 10/3 and then added
together. The minimum and maximum values are country-specific, i.e. the industry with the highest value for an indicator within a country
receives the value 10/3. If cross-country minima and maxima were calculated, slight shifts would result. For example, other vehicle con-
struction in Germany would only be ranked 11th instead of 4th, as this industry would receive only just under half of the total indicator
figure of 10/3 for value-added imports. Overall, however, the shifts are manageable. The index values only serve the purpose of compara-
bility between industries within a country. They are not suitable for deriving absolute statements on the potential impact on industries.
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Figure 12: Intensity of dependency of German economic industries on trade with
the United Kingdom, Index, 2017

15 industries of the German economy with the highest index values, sorted in descending order, as
well as value for the overall economy
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Value-added imports is an indicator based on the value-added share imported from the United Kingdom in the final-demand production
per industry in Germany (see Figure g). Value-added exports is an indicator based on the value-added share exported to the United King-
dom in total domestic value added per industry (Figure 10). Final demand exports is an indicator based on the share of final-demand
products exported to the United Kingdom in the final-demand exports exported in total (Figure 11).

| WIOD, own calculations © Prognos 2019

5.2 Industries in the United Kingdom

In the United Kingdom, industry, construction, energy, water supply and sanitation accounted for
almost 20 percent of total value added. Around 2 percent came from agriculture, forestry and fish-
ing. The remaining almost 8o percent was accounted for by service industries. As in Germany, the
most important industry from a value-added perspective in the United Kingdom was real estate and
housing, closely followed by health and social services. The construction, education and teaching,
retail trade and public administration industries each accounted for more than 5 percent of total
economic value added (). The most important industry sector was the food products industry, which
accounted for 1.7 percent of total economic value added.
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Figure 13: Industry shares of value added generated in the United Kingdom, in
percent, 2017
30 United Kingdom industries with the highest value-added share
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Importance of value added imported from Germany for final-demand production in the United
Kingdom(share of value-added imports)

Above all, industry sectors such as motor vehicle construction, chemicals, electrical equipment, met-
alworking or mechanical engineering are relatively heavily dependent on value-added imports from
Germany. In 2017, for example, the value-added share generated in Germany in the final-demand
production in motor vehicle construction amounted to more than 7 percent (Figure 14). Overall,
value-added imports from Germany are somewhat more important for the United Kingdom than
vice versa, with a share of 1.5 percent of final-demand production produced domestically.
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Figure 14: Germany's value-added contribution to final-demand production by
industry in the United Kingdom, in percent, 2017

30 industries of the United Kingdom with the highest shares of value added from Germany in final-
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Share of value added exported to Germany in domestic value added(share of value-added ex-
ports)

Germany is an important destination for value-added exports from the United Kingdom, particularly
for the metalworking, chemicals, other vehicle construction and mining industries. 5 percent or
more of the value added generated in these industries is exported to Germany (Figure 15). Around 1
percent of the total value added generated in the United Kingdom is exported to Germany.
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Figure 15: Share of value added exported to Germany in the value added gener-
ated in the industries in the United Kingdom, in percent, 2017

30 industries of the United Kingdom with the highest share of value-added exports to Germany and
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Share of Germany as destination country for exports of final-demand products from the United
Kingdom (share of final demand exports)

Of the finished goods and services that are exported and supplied to final demand, a large propor-
tion is exported to Germany from the mining and research and development industries as well as
from paper (Figure 16). ** Around one third of the final demand exports of the mining industry from
the United Kingdom come from Germany. The figure is still 15 percent from research and develop-
ment and a good 10 percent from the paper industry. Overall, the United Kingdom exports 7 percent
of its final demand exports to Germany.

© The final demand exported from the United Kingdom also includes value added from Germany and other countries.
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Figure 16: Share of final-demand production exported to Germany in total fi-

nal-demand production exported, in percent, 2017
30 industries in the United Kingdom with the highest share of Germany as destination country for
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Intensity of dependency of United Kingdom industries on Germany

The rankings for the United Kingdom's industries also show a heterogeneous picture of dependency
on Germany. As for Germany (see page - 22 -), the three individual aspects are combined to form an
index in order to make visible the potential impact on industries in the United Kingdom. The index
shows the intensity of UK dependency relative to sectoral value added and production.

The index assigns a pronounced intensity of dependency on Germany to the chemical, metalwork-
ing, mining and motor vehicle construction industries. While the mining industry is heavily depend-
ent on Germany as a destination country for final demand exports, the other three industries are de-
pendent both on value-added imports from Germany and on Germany as an important destination

country for value-added exports.
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Figure 17: Intensity of dependency of UK industries on trade with Germany, In-
dex, 2017

15 industries in the United Kingdom with the highest index values, sorted in descending order, as
well as value for the overall economy

&) - N w S (6] (o] ~
]
I
|
I
[
' I
-
I
[ ||
.
[ L]
[
I
I
[

D QS X (] & Q> o 3 ) Q o )
& & & ¢ & ¢ NS T QOQ% & ~<\Q’d & @ &
& XD A\ N X N e N & & & & & & <Y
e © o I ¢ & o N { > & & &
c)o(\ rz}@ 2 & c,c§\ < & (\Q} & S 6{@ \Q}\
4 RS 2 0 N R\ * O PN @
O & o & WO <& » % < S
N S 8 QO N 2 © S
K (<>Q1 <« c\)(\'b K3 &’b ngQ Q}(b
é* ¥ @
® S
Share of value-added imports B Share of value-added exports B Share of final-demand imports

Value-added imports is an indicator based on the value-added share imported from Germany in the final-demand production per indus-
try in the United Kingdom (Figure 14). Value-added exports is an indicator based on the value-added share exported to Germany in the
total domestic value added per industry (Figure 15). Final demand exports is an indicator based on the share of final-demand products
exported to Germany in the total final demand exports exported (Figure 16).

| WIOD, own calculations © Prognos 2019

United Kingdom value-added trade with the European Union

From the United Kingdom's perspective, Brexit is likely to affect not only value-added trade with
Germany, but with the whole of the European Union. The potential impact of Brexit on industries in
the United Kingdom cannot therefore be assessed independently of the extent of value-added trade
with the European Union.

Nearly 6 percent of the value added required for final-demand production in the United Kingdom
comes from the European Union. Around a quarter of the European Union's value-added contribu-
tion to final-demand production in the United Kingdom comes from Germany. The most important
are value-added imports from the European Union for the motor vehicle construction, chemical and
metalworking industries. With the exception of the food products and power supply industries, the
UK industries, which are heavily dependent on value-added imports from the European Union, do
not play a major role in the overall economy. The share Figure 18 of the 15 industries in the total
value added in the United Kingdom is just under g percent - without the food products and power
supply industries it is not even 6 per cent.
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Figure 18: Value-added contributions of the European Union and Germany to
final-demand production in the United Kingdom industries, in percent, 2017
15 industries in the United Kingdom with the highest contributions from the European Union,
sorted in descending order
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Conversely, the United Kingdom exports 5 percent of its domestic value added to the European Un-
ion. Approximately one fifth of this amount flows into final-demand production in Germany. The Eu-
ropean Union and Germany are an important destination for value-added exports (Figure 19), espe-
cially for the industries of other economic services, wholesale trade, legal and tax advice. The main
industries of macroeconomic relevance for the United Kingdom are mining, other economic services
and wholesale trade. These three industries alone account for just under 10 percent of the total
value added generated in Germany.
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Figure 19: Percentage share of value-added contributions per industry in the
United Kingdom to final-demand production in the European Union and in Ger-
many in total value-added contributions for the European Union, 2017

15 industries in the United Kingdom with the highest contributions, sorted in descending order
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5.3 Results on the potential impact on industries

In Germany, the chemical and pharmaceutical industries, metalworking, the coking plant and other
vehicle construction show an above-average degree of dependency on the United Kingdom in rela-
tion to the value added generated and traded and the final-demand production. While the pharma-
ceutical and chemical industries and the coking plant also trade closely with the United Kingdom in
absolute terms, the absolute value-added trade with the United Kingdom is significant for other in-
dustries, but the relative dependency of these industries on the United Kingdom is less significant.
These include mechanical engineering, wholesale trade, construction but also service industries such
as other economic services or financial services. In motor vehicle construction, the relative im-
portance of the United Kingdom is much lower than the absolute value-added trade figures suggest
(Figure 20).

Figure 20: Share of value added by industries of the German economy, in per-
cent (left axis) and index of intensity of dependency on the United Kingdom
(right axis), 2017

15 industries of the German economy with the highest shares of domestically generated value
added and index of the intensity of dependency on the United Kingdom, sorted by value added
share in descending order
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Conversely, the UK's dependency on industries such as metalworking, other vehicle construction,
paper, rubber and plastics or other activities is stronger than the absolute figures suggest, relative to
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the industry's performance. The industries of real estate and housing and, to a lesser extent, motor
vehicle construction, the arts, entertainment and recreation industry and mechanical engineering
are of particular relevance to the overall economy in terms of the value-added share generated in
Germany as a whole. In these industries, which are relatively heavily dependent on the United King-
dom, more than a fifth of total value added has recently been generated in Germany. The chemical,
rubber and plastics, electronics and metal production industries recently accounted for at least 1
percent of the total value added generated. By contrast, the overall economic significance of the re-
maining industries such as pharmaceuticals, metalwork, coking plants and other vehicle construc-
tion was moderate. Brexit may have significant industry-specific effects, but the overall economic
effect would probably be small.

In the United Kingdom, only the motor vehicle construction, mining, mechanical engineering and
chemical industries are among the top 15 in terms of both value-added trade and the intensity of de-
pendency on Germany. However, health and social services, which imports value added worth
around 10 billion Euro from Germany, is not as dependent on Germany as this figure suggests. The
construction industry, wholesale trade, public administration and other economic services are also
not among the 15 industries with the highest intensity of dependency on Germany. Conversely, met-
alworking and other industry sectors such as paper, rubber and plastics, electronics and pharmaceu-
ticals are more dependent on trade with Germany than the absolute figures for value-added trade
suggest. However, the overall economic importance of those industries that are heavily dependent
on Germany is low (Figure 21). The 15 industries with the highest index value for measuring the in-
tensity of dependency on Germany recently accounted for around g percent of the total value added
generated in the United Kingdom. It can therefore be assumed that, although Brexit would have sig-
nificant industry-specific consequences for these 15 industries, the macroeconomic effects (based
on these 15 industries) would be moderate.
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Figure 21: Share of value added by industry in the United Kingdom, in percent
(left axis) and index of intensity of dependency on the European Union (right
axis), 2017

15 industries of the British economy with the highest shares of domestically generated value added
and index of the intensity of dependency on the European Union, sorted by value added share in
descending order
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How many employees work in particularly affected industries?

Around 13 percent of the total workforce in Germany is employed in the 15 industries of
the German economy that are most closely intertwined with the United Kingdom in terms
of value added and production output. Around 85 percent of this is accounted for by in-
dustry sectors, the remaining 15 percent by service industries. Almost half of this is ac-
counted for by the food products, metal products and motor vehicle construction indus-
tries.

In the UK, on the other hand, around 6 percent of the total workforce is employed in the
15 UK industries that are most dependent on Germany. In the United Kingdom, these 6
percent are employed exclusively in industry sectors, particularly food products and me-
chanical engineering.
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6 Bottom line

The analysis of value-added trade between Germany and the United Kingdom shows that industry
sectors contribute significantly less to bilateral trade than data on wholesale trade suggest. The
main value added included in intermediate trade in industry comes from third countries. The oppo-
site is the case for services in both countries. The value added of service industries in both countries
is significantly higher than suggested by intermediate trade. The reason for this is that value added
from service industries in Germany and the United Kingdom is often traded via third countries and
therefore indirectly delivered to both countries.

In 2017, Germany imported a total of almost 35 billion Euro worth of value added from the United
Kingdom. The key recipient industries of the German economy for value added from the United
Kingdom are the motor vehicle construction, mechanical engineering and food products industries
as well as the construction industry. Imported value added comes mainly from the United Kingdom's
wholesale trade, legal and tax advice, other economic services and financial services industries. Sub-
stantial value added is also imported into Germany from the mining industry.

Value-added exports from Germany to the United Kingdom amounted to a good 5o billion Euro in
2017. The largest exporters of value added were companies from the service industries other eco-
nomic services and wholesale trade and from the industry sectors motor vehicle construction, me-
chanical engineering, electronics, chemicals and pharmaceuticals. In the United Kingdom, exported
value added was used for final-demand production, particularly in the health and social services in-
dustry. The motor vehicle construction, construction and public administration industries also relied
heavily on value added from Germany.

Despite the lesser importance of industry in Germany in trade with the United Kingdom from the
value added perspective, in 2017 the motor vehicle construction industry was the most dependent
on the United Kingdom. Just under 5 billion Euro in value-added imports are offset by a good 3 bil-
lion Euro in value-added exports. The mechanical engineering, pharmaceutical, chemical and elec-
tronics industries have also traded substantially with the United Kingdom. Other economic services
and real estate and housing also had close links with the United Kingdom, mainly through value-
added exports.

In the United Kingdom in 2017, the health and social services in particular received value added from
Germany. Motor vehicle construction, the construction industry and the wholesale trade also had
close links with the German economy in terms of value added. Most industries in the United King-
dom import considerably more value added from Germany than they export there. Exceptions are
the wholesale and other economic services industries, as well as mining, legal and tax advice. Al-
most all value added that is traded in these two industries flowed to Germany in 2017 as value-
added imports.
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If the dependency of the German economy's industries on the United Kingdom relative to the indus-
try-specific value added and production performance is considered, the pharmaceutical, metalwork-
ing, coking plant, other vehicle construction and chemicals industries are most dependent on the
United Kingdom. The motor vehicle construction or mechanical engineering industries, which have
a high level of trade with the United Kingdom in absolute terms, are less dependent on the United
Kingdom in relation to their output. Interdependence with other countries is strong in these indus-
tries, so trade with the UK is relatively insignificant. Measured in terms of the share of the total value
added generated in Germany, Brexit would have substantial macroeconomic consequences in addi-
tion to a considerable industry-specific influence on the real estate and housing, motor vehicle con-
struction, metal production, chemicals and electronics industries, which are heavily dependent on
the United Kingdom.

This also applies to the United Kingdom. In relative terms, the chemical, metalworking, mining and
motor vehicle construction industries are most dependent on Germany. By contrast, health and so-
cial services, which in absolute figures relies very heavily on value-added supplies from Germany, is
only moderately dependent on Germany relative to its own performance. This also applies to a
lesser extent to wholesale trade or public administration. Conversely, the intensity of dependency
on Germany for industries such as pharmaceuticals, electronics, rubber and plastics or paper is
greater than the absolute figures for value-added trade suggest. While Brexit would significantly af-
fect industries heavily dependent on Germany, the macroeconomic consequences would probably
be minor. The value-added share in the overall economy indicates that these industries are of little
significance in the overall economy. In terms of value-added trade with the European Union, similar
industry results can be seen. The other economic services, wholesale trade, legal and tax advice and
mining industries make substantial value-added contributions to the European Union. On the other
hand, industry sectors such as motor vehicle construction, chemicals or metalworking are essentially
dependent on value-added contributions from the European Union.
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Appendix

Table 1: Industry abbreviations used

Abbreviated

Abbreviated

Trade name
Trade name form form
Crop and animal production, hunting and related service i Farming Wholesale trade, except of motor vehicles and motorcy- | Wholesale
activities cles
Forestry and logging Forestry Retail trade, except of motor vehicles and motorcycles Retail
Fishing and aquaculture Fishing Land transport and transport via pipelines Overland transport
Mining and quarrying Mining Water transport Shipping
Manufacture of food products, beverages and tobacco Food products Air transport Aviation

products

Manufacture of textiles, wearing apparel and leather Textiles Warehousing and support activities for transportation Warehousing
products

Manufacture of wood and of products of wood and cork, Wooden goods Postal and courier activities Postal services
except furniture; manufacture of articles of straw and

plaiting materials

Manufacture of paper and paper products Paper Accommodation and food service activities Hospitality industry

Printing and reproduction of recorded media

Printed matter

Publishing activities

Publishing

Manufacture of coke and refined petroleum products Coking plant Motion picture, video and television programme produc- | Broadcasting
tion, sound recording and music publishing activities; pro-
gramming and broadcasting activities
Manufacture of chemicals and chemical products Chemistry Telecommunications Telecommunications

Manufacture of basic pharmaceutical products and phar-

maceutical preparations

Pharmaceuticals

Computer programming, consultancy and related activi-

ties; information service activities

Information services

Manufacture of rubber and plastic products

Rubber and plastic

Financial service activities, except insurance and pension

funding

Financial services

Manufacture of other non-metallic mineral products

Glass and glassware

Insurance, reinsurance and pension funding, except com-

pulsory social security

Insurances

Manufacture of basic metals

Metalwork

Activities auxiliary to financial services and insurance ac-

tivities

Financial and insurance services
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Manufacture of fabricated metal products, except ma-

chinery and equipment

Metal products

Real estate activities

Real estate and housing

Manufacture of computer, electronic and optical products

Electronics

Legal and accounting activities; activities of head offices;

management consultancy activities

Legal and tax advice

Manufacture of electrical equipment

Electrical equipment

Architectural and engineering activities; technical testing

and analysis

Architecture and engineering

offices

Manufacture of machinery and equipment n.e.c.

Mechanical engineering

Scientific research and development

Research and Development

Manufacture of motor vehicles, trailers and semi-trailers

Motor vehicles

Advertising and market research

Advertising and market re-

search

Manufacture of other transport equipment

Other vehicle construction

Other professional, scientific and technical activities; vet-

erinary activities

Other activities

Manufacture of furniture; other manufacturing

Furniture

Administrative and support service activities

Other economic services

Repair and installation of machinery and equipment

Repair of machinery

Public administration and defence; compulsory social se-

curity

Public administration

Electricity, gas, steam and air conditioning supply

Power supply

Education

Education and teaching

Water collection, treatment and supply

Water supply

Human health and social work activities

Health and social services

Sewerage; waste collection, treatment and disposal activ-
ities; materials recovery; remediation activities and other

waste management services

Wastewater disposal

Other service activities

Art, entertainment and recrea-

tion

Construction

Construction industry

Activities of households as employers; undifferentiated
goods- and services-producing activities of households for

own use

Private households with domes-
tic staff

Wholesale and retail trade and repair of motor vehicles

and motorcycles

Motor vehicle trade

Activities of extraterritorial organizations and bodies

Activities of extraterritorial or-

ganizations and bodies
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