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Management Summary

Initial situation and objectives

Keywords such as resource-efficient growth, climate neutrality, fair prices, so-
cial standards, circular economy, and conservation of biodiversity shape the
agenda of politics and business alike. Companies and entire industries play a
crucial role in enabling sustainable and integrative value creation. Against this
background, it is of great importance to know, understand and ultimately man-
age the manifold effects of industries on society. As the representative of the
German MedTech industry, BVMed sees itself as a pioneer in identifying these
economic, environmental and social effects, and advocates an open and trans-
parent approach to the topic. For the first time, this study quantifies and presents
economic, ecological, and social facts and data in a joint industry monitoring.

Methodology

The study is based on a recognized methodology — for quantifying cross-sec-
tional industries such as the MedTech industry — and calculates the economic,
environmental and social footprint of the German MedTech industry for the first
time based on the results of the Health Economy Reporting (HER) of the Fed-
eral Ministry for Economic Affairs and Climate Protection (BMWAK). The starting
point is a "procurement list" of the MedTech industry, which contains all goods
and services that the industry uses for its production process in Germany.

To create the procurement list, the results of the Health Economy Reporting
(HER) of the BMWK are used. For more than a decade, the MedTech industry
has been recorded uniformly and comparably year after year, and its contribu-
tion to growth and employment in Germany has been determined (Federal Min-
istry for Economic Affairs and Climate Protection (BMWK) 2022; Schneider,
Ostwald, Karmann, et al. 2016). The uniformity and transparency of the data
and statistics used is a key unique selling point offered by this monitoring, as all
figures and data are based on official sources.

The study does not use any direct internal or company-specific data and facts.
Rather, the study is based on the results of the Federal Statistical Office.
Thereby it takes into account information that was provided to the BMWK by the
companies as part of the cost structure survey.

As a result, the study represents an industry monitoring instead of a company
monitoring. To finally determine the economic, environmental and social foot-
print of the MedTech industry, the model of input-output analysis is used, a glob-
ally recognized methodology for quantifying those economic effects that are due
to the economic activity of an individual company or industry along the entire



supply chain. For the development of this methodology, the economist Wassily
Leontief received the Nobel Prize in 1973.

CENTRAL RESULTS OF THE ECONOMIC FOOTPRINT

THE MEDTECH INDUSTRY IS ONE OF THE MOST IMPORTANT SUB-SECTORS
OF THE HEALTH ECONOMY

ESPECIALLY IN THE INDUSTRIAL HEALTH ECONOMY, IT IS OF GREAT IM-
PORTANCE FOR THE GROSS VALUE ADDED AND EMPLOYMENT.

HOWEVER, GROWTH AND EMPLOYMENT IN THE
MEDTECH INDUSTRY ARE FOLLOWING DIFFERENT
PATHWAYS

2.5 BILLION EUROS IN ADDITIONAL VALUE ADDED
ARE ACCOMPANIED BY A DECLINE OF 4,300 EMPLOY-
EES SINCE 2012.

IN CONTRAST, R&D ACTIVITIES IN THE MEDTECH IN-
DUSTRY ARE EXTREMELY RESILIENT
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SINCE 2012, THE SUB-SECTOR HAS EXPERIENCED
AN AVERAGE ANNUAL GROWTH RATE OF 7.5 PER-
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IN ADDITION, THE MEDTECH INDUSTRY ALSO GENERATES GROSS VALUE
ADDED AND EMPLOYMENT EFFECTS BEYOND ITS DIRECT ECONOMIC ACTIV-
ITY

IN TOTAL, THE ECONOMIC FOOTPRINT OF THE GERMAN MEDTECH INDUSTRY
IN 2021 AMOUNTS TO 32.2 BILLION EUROS AND AROUND 414,000 EMPLOYEES
IN THE ENTIRE GERMAN ECONOMY.



TAKE AWAYS OF THE ENVIRONMENTAL FOOTPRINT

GREENHOUSE GAS EMISSIONS ARE AMONG THE
MOST IMPORTANT DRIVERS OF MAN-MADE CLIMATE
CHANGE

OVER 60 PERCENT OF ALL GREENHOUSE GAS EMIS-
SIONS IN THE MEDTECH INDUSTRY ORIGINATE INDI-
RECTLY IN THE GLOBAL SUPPLY CHAIN OF THE
MEDTECH INDUSTRY.

AIR POLLUTION BY POLLUTANTS WITH A MAXIMUM
PARTICLE SIZE OF 2 pyM (PM25) HAS BEEN SHOWN
TO HAVE NEGATIVE EFFECTS ON HUMAN HEALTH

ALMOST 90 PERCENT OF THE MEDTECH INDUS-
TRY'S FINE DUST ORIGINATES IN THE MEDTECH IN-
DUSTRY'S GLOBAL SUPPLY CHAIN.

THE PRODUCTION OF WASTE IS A GLOBAL PROB-
LEM THAT CAN BE COUNTERED BY ON SITE RE-
SOURCE-SAVING HANDLING IN GERMANY

IN AN INDUSTRY COMPARISON, THE MEDTECH IN-
DUSTRY HAS THE LOWEST VOLUME OF WASTE PER
1 MILLION EUROS OUTPUT WITH ONLY 56 TONS.

THE SUSTAINABLE USE OF WATER MUST ALSO BE
INCREASINGLY ANCHORED IN THE CONSCIOUS-
NESS OF THE POPULATION IN GERMANY

THE DIRECT AND INDIRECT WATER CONSUMPTION
OF 7.9 MILLION M3 LEAVES NO SIGNIFICANT NEGA-
TIVE EXTERNALITIES IN GERMANY.

\



IN THE COMPARATIVE INDUSTRY RANKING OF THE ENVIRONMENTAL INDICATOR INTENSI-
TIES, THE MEDTECH INDUSTRY PERFORMS ABOVE AVERAGE IN 3 OUT OF 4 INDICATORS
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TAKE AWAYS OF THE SOCIAL FOOTPRINT

OCCUPATIONAL INJURIES HAVE A NEGATIVE IM-
PACT ON THE ECONOMIC DEVELOPMENT OF A

COUNTRY

AROUND 62 PERCENT OF OCCUPATIONAL INJURIES
IN THE MEDTECH INDUSTRY HAPPEN IN THE GLOBAL

SUPPLY CHAIN.

THE WORKPLACE IS AN IMPORTANT CENTER OF
LIFE FOR MANY PEOPLE. A WORKPLACE CAN ALSO
POSE RISKS TO HEALTH

WHEN IT COMES TO OCCUPATIONAL DISEASES AND
INJURIES, MEDTECH TAKES A MIDFIELD POSITION IN
THE INDUSTRY COMPARISON PRESENTED.
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CHILD LABOR IS NOT PROHIBITED EVERYWHERE BY
LAW AND IN SOME PLACES VIOLATIONS GO UNPUN-
ISHED

DUE TO THE GLOBAL SUPPLY CHAINS, THE ECO-
NOMIC ACTIVITY OF THE MEDTECH INDUSTRY ALSO
CREATES A RISK OF CHILD LABOR (MORE THAN
3,000 CASES).
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IN THE COMPARATIVE INDUSTRY RANKING OF THE SOCIAL

MEDTECH INDUSTRY PREDOMINANTLY PERFORMS AVERAGELY
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Outlook

The MedTech industry is already one of the most important sub-sectors of the
Health Economy and is of great importance for gross value added and employ-
ment, especially in the Industrial Health Economy.

Even though there has been a slight decline in the number of employees in the
sector since 2012, this fact should be considered against the background of the
pandemic events of the last two years. In many places, the number of treat-
ments in medical care still not recovered to pre-pandemic levels. In addition, the
generation of “baby boomers” are retiring in increasing numbers and, due to the
omnipresent shortage of skilled workers, it is becoming increasingly difficult for
the industry to fill vacancies.

Overall, the MedTech industry is doing well in terms of environmental and social
impact compared to other industries. Nevertheless, the industry must rise to the
challenge and further minimize the industry’s footprint in the future.

The MedTech industry has a globally interconnected supply chain. This is as-
sociated with both positive and negative effects. On the one hand, the activity
or length of the supply chain creates growth and employment in different regions
of the world, including low-income regions.

On the other hand, with the relocation of production activities, negative environ-
mental and social consequences are shifted abroad. As the supply chain deep-
ens, it becomes harder for the industry in Germany to influence possible griev-
ances along it. The industry should pursue grievances in a targeted manner,
particularly in the areas of improving working conditions and preventing air pol-
lution.

The present study combines the strengths of comparability to prior work, inno-
vative study design, and methodology. In the future, the results and methodol-
ogy can also serve as a blueprint for companies in the industry to be able to
respond specifically to grievances in the supply chain and the hotspots located
therein.

At the same time, however, it also offers member companies the opportunity to
rank themselves along the uniform industry benchmark. In the future, subse-
guent in-house reporting could form the starting point for identifying further
hotspots along the supply chain in order to make targeted investments in them.



1 Current Situation and
Objectives

In addition to the business perspective, other topics have long played an im-
portant role in assessing the sustainability of economic activities. Keywords
such as resource-efficient growth, climate neutrality, fair prices, social stand-
ards, circular economy and conservation of biodiversity should be mentioned,
which will play a much stronger role in the assessment of companies in the
future.

From an economic point of view, the German MedTech industry already makes
a considerable contribution to the German economy with a gross value added
of 15.4 billion euros while contributing substantially to public health with its med-
ical devices. Logically, the next step in the comprehensive analysis of the in-
dustry is logically the further quantification of its environmental and social effects.

As a representative of the German MedTech industry, BVMed is a pioneer in
identifying these impacts through the present analysis of its economic, environ-
mental and social footprint and stands for an open and transparent approach to
the topic. The importance of this topic has already been highlighted by the num-
ber of initiatives around the UN Sustainable Development Goals (SDGs) and
ESG reporting.

This first worldwide SEE-Impact industry study enables a comprehensive sus-
tainability measurement based on key indicators and features a direct industry
comparison. The derived indicators are aligned with the UN SDGs and interna-
tional standards for impact valuation such as the Value Balancing Alliance
(Value Balancing Alliance 2022). This will establish a new scientific standard for
industry reporting, encompassing economic, ecological, and social indicators.

In the context of the broader sustainability discussion, this study thus contrib-
utes to conducting evidence-based discussion points on the basis of current
economic knowledge.



Figure 1: Impact dimensions along global value chains
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Germany, as the second largest MedTech location worldwide, acts as an initia-
tor for innovative industry monitoring, i.e., the starting point is the product man-
ufactured in Germany by the MedTech industry. The following figures therefore
reflect the cross-section of all companies in the MedTech industry, but not indi-
vidual companies.

The methodology of the SEE-Impact-Study needed extensive preparatory work,
Thereby, the methodology is good-centered, which is internationally agreed
upon with the Federal Government, the WHO and the G20 and thus also ena-
bles a coherent industry comparison.

In addition, the study is committed to the double materiality approach, i.e., the
full capturement of social and environmental impacts of business activities in
the global supply chain. The study only analyzes the production of the MedTech
industry and its suppliers and thus focuses on the so-called upstream effects
alone. This methodology is also set as a standard by the Value Balancing Alli-
ance and is empirically recorded here for the first time for an industry.

Another prerequisite to this analysis is the comprehensive and solid database
detailing on almost all countries in the world, recorded in a standardized manner.
To this end, the study is based primarily on publicly available official national
accounts statistics for five economic indicators, and the publicly available envi-
ronmental economic accounts for four environmental indicators. The three indi-
cators for the different social dimensions are based on publicly available statis-
tics from various organizations, including the International Labor Organization
and other international data holders.















Medical products in the sense of this definition include all goods whose focus is
on patient application or personal protection (e.g., plasters or implants). They
can be operated or applied independently by the patient or the medical staff — if
necessary, after instruction. Since these are largely consumable goods, any
maintenance or repairs by external personnel are no longer necessary. The cat-
egory of medical-technical large-scale industry includes all medical equipment
whose primary purpose is diagnosis. These include, in particular, X-ray and
computed tomography equipment, but also centrifuges, microscopes and other
laboratory supplies required for disease diagnosis. However, there are other
large devices whose primary function is the maintenance of medical therapy
and cannot be operated by patients without the support of competent medical
or technical personnel (e.g. ventilators). These devices all require a certain
amount of maintenance, which cannot be easily decoupled from the purchase
or operation of the device and is therefore included as a service when calculat-
ing the economic effects.

2.2 Background to Impact Analysis

This chapter describes the calculation of the effects along the value chain and
the data sources used. The method of input-output analysis (IO analysis) is
based on aggregated economic macro data and goes back to the later Nobel
Prize winner Wassily Leontief (Leontief 1937). 10 analysis makes it possible to
track value creation and associated economic, environmental, and social effects
along the entire supply chain (Miller and Blair 2009).

The 10 analysis is based on input-output tables collected at the national level
by statistical offices. 10 tables show, among other things, the extent to which
economic sectors obtain intermediate consumption from each other and the
output value achieved in each sector. The monetary interdependence of inter-
mediate consumption is extended with so-called satellites. These show, for ex-
ample, how many greenhouse gases, employees, or occupational injuries are
generated in the production value in each sector. The satellites thus directly
contain information on direct effects arising from a sector’s activity, e.g. in pro-
duction or through the operation of offices.

The so-called indirect or upstream effects of a sector are calculated with the 10
analysis. Indirect effects are triggered by the demand for goods and services
that a sector needs for its own activity. The demand impulse leads to an in-
crease in economic activity and the associated effects on contractors and their
suppliers. Using the so-called Leontief inverse, the increase in the production
value triggered by the demand for intermediate consumption can first be calcu-
lated for each sector on the basis of the interconnectedness of intermediate



consumption. The associated further effects per unit of production are known
via the satellites.

Put simply, the indirect (upstream) effects of a sector are thus the result of mul-
tiplying three components (see Figure 4). The 10 model has a number of as-
sumptions, but there is broad agreement that it is well suited for impact analysis?.

Figure 4: Calculation components to upstream impacts

Satellites . Demand
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Source: WIfOR illustration

In this study, indirect effects are further subdivided according to the place where
they arise. Indirect effects in the German supply chain include the effects that
are triggered within Germany. In contrast, indirect effects in the global supply
chain include effects that arise outside Germany.

In order to reflect the global character of value chains, this analysis is based on
a multi-regional input-output table (MRIO). Unlike national IO tables, there is no
official comprehensive MRIO table. The three most important tables produced
by scientific consortia are?:

*  World Input-Output Database (Gouma, Chen, Woltjer, et al. 2018; Tim-
mer, Los, Stehrer, et al. 2016; Timmer, Dietzenbacher, Los, et al.
2015)

+ EORA (Lenzen, Moran, Kanemoto, et al. 2013) and

* EXIOBASE (Stadler, Wood, Bulavskaya, et al. 2018; Tukker, de Ko-
ning, Wood, et al. 2013; Wood, Stadler, Bulavskaya, et al. 2014)

The impact of the German MedTech industry is calculated using a table created
by WifOR based on the World Input-Output Database (WIOD) in conjunction
with EORA. The WIOD database shows the global interconnectedness of 56
economic sectors for the year 2014. It allows the analysis of 43 countries and
an aggregate that summarizes the rest of the world. To extend the analysis to

! The assumptions of the Leontief model are: 1) Constant economies of scale, i.e., regardless of the level of production, the
same amount of inputs per unit of production is required. 2) No supply restrictions, i.e., there are no restrictions on raw
materials, services, or other inputs such as employment. 3) Fixed input structure, i.e., there is no input substitution in response
to a change in output.

2Research into the consequences of the use of the various databases has become a separate field of research. See, for
example, the work of Gijum et al. or Owen (Giljum et al. 2019; Owen 2017).



other countries, the shares of this aggregate have been allocated to each coun-
try using the information from EORA. Due to the availability of different countries
in EORA, a total of 188 countries with 56 sectors each can be examined. These
databases already contain a large number of economic and environmental sat-
ellites. Further indicators were created by WifOR with additional research.

The 56 sectors are based on the International Standard Classification of Eco-
nomic Activities ISIC Rev. 4 (United Nations Department of Economic and So-
cial Affairs 2008). As a cross-sectional sector, the MedTech industry is not rep-
resented as such. The HER found that for 22 of the 56 sectors, the MedTech
sector accounts for part of the production value. On the basis of these produc-
tion values, both the direct effects were determined and aggregated proportion-
ately and the demand for intermediate consumption for the upstream effects
was calculated.

In traditional reporting, the direct and indirect effects are documented in their
quantification units, e.g., tons of greenhouse gases or the number of occupa-
tional injuries. The evaluation of the effects in this report goes two steps further:
First, the resulting environmental and social changes are recorded. These
changes are then expressed in monetary terms. Thus, different effects can be
made comparable.

In this study, evaluation methods developed by WifOR are used for this purpose.
The evaluation of each indicator should capture the damage costs incurred. For
the evaluation, some decisions have to be made, which cannot be purely ob-
jective, but are partly subjective due to ethical justifications and have conse-
guences for the economic valuation (Federal Environment Agency 2012). Ac-
cording to economic convention, damages incurred in the future are discounted.
The discount factor of 1.5 percent reflects expectations of future economic
growth. The assessment of effects affecting human health is also an important
and controversial decision. In this study, a globally uniform value for a statistical
human life based on studies of willingness to pay is chosen. Thus, every life is
weighted equally. The value of 200,000 USD per statistical year of life corre-
sponds to approx. 4 times the gross domestic product per capita of a high-in-
come country. Thus, the value is located at the higher edge of the study range
(Trautmann, Xu, Kénig-Kersting, et al. 2021a; Robinson, Hammitt, Chang, et al.
2017; Schlander, Schwarz, Hernandez, et al. 2018a). Further methodological
background can be found in the Appendix.



2.3 Indicator set and limitations

The selection and compilation of an indicator set is associated with limitations.
Depending on available data, other research projects may have a different focus.
The decisive factor for the present study was to compile an indicator set, which
on the one hand ensures a broad perspective on the topic, and on the other
hand is based on a database that has sufficient quality and comprehensible
documentation. For the set of indicators presented here, such documentation is
sufficiently available.

In order to map the aspects of the economic, environmental and social footprint
of the German MedTech industry along the national and global value chain, an
indicator set was compiled within the above-mentioned dimensions. This indi-
cator set draws from the 17 Sustainable Development Goals of the UN (UN
2022) and so-called wellbeing approaches (Snowder, de Miranda, 2020). These
indicators can make an important contribution to quantifying the industry effect.
In the context of the present study, the indicators shown in Figure 5 are ana-
lyzed.

Figure 5: Indicator set of the study

Economic indicators Social indicators

Gross value added Greenhouse gas emissions Work-related diseases
Employment Air pollution Work-related accidents
Foreign trade Waste Child labor

Research and Development Water consumption
Economic footprint

EEE BEEH EnDEE

Source: WIfOR illustration

When interpreting this study, it should be noted that the MedTech sector is a
cross-sectional sector that is not specifically drawn out as an industry and is
therefore not directly covered by official tables. The calculated results are thus
composed of the average behavior of different sectors (See Annex V). One ad-
vantage of this macroeconomic approach is the comparability of the results with
other sectors.

The satellite data are important for the quality of the analysis. The availability
and quality of official statistical data vary for the countries considered. This con-
cerns, for example, the completeness and granularity, or frequency of updating.
In addition, there are deviations in the recording of some indicators. In particular,
occupational injuries and diseases and illnesses are recorded to varying de-

10



grees. To fill data gaps and, as in the case of injuries and illnesses, to compen-
sate for known underreporting, secondary data, such as scientific studies, are
used. The definition and sources are given in Chapter 2.3 for each indicator. It
should be noted that in the interests of comparability, international databases
are used for the calculation of parameters at the national level. Due to different
data bases, this can lead to deviations compared to national surveys.

11



3 SEE Impact Monitoring of
the MedTech Industry

In the following, selected results for the economic, economic, and social foot-
print of the German MedTech industry are presented in order to draw a holistic
picture of the industry.

3.1 The Economic Footprint

The MedTech industry (medical products and medical equipment) is one of the
most important sub-sectors of the Health Economy and is of great importance
for gross value added and employment, especially in the Industrial Health Econ-
omy (IHE). As Figure 6 shows, the industry's absolute gross value added
amounted to 15.4 billion euros in 2021. This corresponds to 18.1 percent of the
total IHE. Compared to the previous year, the MedTech industry is thus again
recording a growth of 0.8 billion euros. In last decade, gross value added in the
industry constantly increased at a rate of 2.0 percentage per year, but compared
to the average of the entire IHE, the growth is below average.

Figure 6: The economic development of the MedTech industry

15-4 bn. EUR +2-5 bn. EUR 2-0%

Gross value added Increase in gro: Growth p.a. since 2012
in 2021 value added
compared to 2012 iHE: 3.2% (2012-2021)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

m=GVA[inbn. EUR]  —e—Share of the iHE [in %]

| 194,700 -4,300 -0.2%
Employment Increase in the Growth p.a. since 2012

Employment
compared to 2012 iHE 1.3% (2012 - 2021)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Employment [intsd] ~ =e—Share of total labor market [in %)

Source: Federal Ministry of Economics and Climate Protection (BMWK) (2022): Health Econom-
ics — Facts & Figures. Health Economy Reporting results, data 2021

A somewhat different picture can be drawn with regard to employment in the
industry. With a total of 194,700 persons in employment, fewer people were
employed in the sector in 2021 (-500) than in the previous year (195,200). Pro-
portionally, the industry thus loses around 0.1 percentage points of importance
within the IHE and is responsible for only 19.3 percent of the workforce. This
shows that the industry is characterized by a decline in employment in the long-

12



term. Since 2012, the number of people in employment has fallen by 0.2 percent
per year. The largest sales market, which are hospitals, also recorded a strong
decline in the number of treatments in the years 2020 to 2021. This resulted in
corresponding adjustments for MedTech companies, which puts this decline
into perspective.

As can be seen from Figure 7, exports of the entire MedTech industry have
grown steadily since 2012. The absolute increase of around 9.7 billion euros
since 2012 is accompanied by average growth of 4.9 percent p.a. in the field of
medical products (approx. +50 percent) and 3.0 percent in the field of medical
equipment (approx. +25 percent). In the crisis year 2020, the entire industry
suffered a decline in exports. While exports in the medical products industry fell
by 6.0 percent, exports of medical equipment fell by 7.9 percent compared to
2019. Both sub-areas will grow again in 2021 with 13.6 percent (medical prod-
ucts industry) and 14.7 percent (medical equipment) respectively.

Figure 7: The development of the foreign trade of the MedTech industry
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Source: Federal Ministry of Economics and Climate Protection (BMWK) (2022): Health Econom-
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The volume of imports in the MedTech industry has also been steadily increas-
ing since 2012. The only exception is the crisis year 2020, in which the import
volume fell by 500 million euros compared to the previous year. At -6.2 percent,
imports of medical equipment fell more sharply than those of medical products
(-1.1 percent). The current data shows that the industry is again characterized
by strong import growth. At 16.6 percent, the import of medical equipment in-
creased somewhat more strongly than that of medical products with 15.9 per-
cent.

A closer look at the individual sub-sectors of the MedTech industry (medical
products or large-scale medical devices) reveals a differentiated view of the de-
velopment of the sub-sectors. Figure 8 shows that the sub-sector of medical
products (as defined in the national accounts) with 10.4 billion euros of gross
value added in both absolute and relative terms (12.2 percent) than the sector
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of large-scale medical devices with 5.0 billion euros or 5.8 percent (see Figure
9).

Compared to the crisis year 2020, the sub-sector has gained 0.3 billion euros.
However, this increase is not enough to return to the pre-crisis level of 2019 of
10.5 billion euros, and since the industry is growing more slowly than the entire
IHE (3.2 percent) in the long-term with annual growth of 1.3 percent, its share
of it has also declined within the last decade. In view of the fact that sales of
medical products and consumer goods are not dependent on consumer trends,
but on the performance of hospitals, the slow growth seems understandable.
Due to a shortage in skilled workers, among other things, capacities in service
provision have not yet returned to the level of 2019.

Figure 8: The economic development of the medical products industry
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On the labor market, the sub-sector has almost stagnated in the recent crisis
years. With 154,500 employees in 2021, the industry employs 15.3 percent of
the workforce in the IHE, but misses a trend reversal, because in the long-term,
employment in the industry has continued to decline by -0.4 percent annually
since 2012.

Compared to the sub-segment of medical products, the medical-technical large-
scale industry has recently recorded a different development (see Figure 9).
Thus, the industry left the crisis year 2020 with a growth of 0.5 billion euros
gross value added and reached its pre-crisis level of 2019 with 5.0 billion euros.
Here it seems understandable that the pandemic-related effect of high invest-
ments in ventilation technology had a substituting effect on declines in other
areas of the industry. In the long-term, the industry has grown by 3.8 percent
since 2012, 0.5 percentage points faster than IHE (3.2 percent). As a result of
above-average growth, the sub-sector was able to increase its share of IHE's
value added by 0.1 percentage points compared to the previous year.
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Figure 9: The economic development of medical-technical large-scale industry
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A positive picture is also emerging on the labor market. With 40,200 employees,
the medical-technical large-scale industry will be as important for the labor mar-
ket in IHE in 2021 as it was in the previous year. Although the decline of around
500 persons in employment is the second in a row since 2019, the long-term
employment growth of +0.5 percent since 2012 rather points to stagnation. Ris-
ing value added contributions with stagnating to slightly declining employment
figures can be seen as signs of increasing automation of production processes
and thus represent a productivity gain.

The fact that the medical products and large-scale medical devices sector re-
covered as a result of the crisis in 2021 can largely be attributed to the fact that
more expenditure on medical aids and products was again made by service
providers — such as health and nursing care insurance. Internal forecasts show
that the growth in expenditure on aids, e.g., due to pandemic-related catch-up
effects in the supply of medical aids, health crafts and retail trade increased by
5.6 percent compared to the previous year 2020. This includes, among other
things, expenses for orthopedic technology, medical equipment, rehabilitation
technology and aids for home use. The driving factor behind this increase is the
expenditure on medical equipment aids. These alone record a forecast increase
of 11.6 percent compared to the previous years.

In addition to statements on the growth and employment-relevant key figures of
the manufacturing MedTech industry, the HER can also be used to make state-
ments about the economically relevant contributions generated by research and

3 Forecast WifOR based on Federal Health Reporting (GBE) 2022
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development. The process of research and development (R&D) is considered
a generator of knowledge and a driver of technological progress in an economy.

It is undisputed that the MedTech industry, in addition to its role as an important
value creation and employment factor in Germany, also promotes the advanc-
ing innovation process of the entire industry. R&D in the MedTech industry not
only creates growth and employment, but also an important additional benefit
for maintaining the health of the population through innovative medical products
and solutions. In connection with the pandemic, it has become clear how im-
portant it is that the research and development of these new medical products
and solutions are also available in Germany as a location for innovation. Against
this background, R&D in the MedTech industry in the context of the present
study sees itself as an independent sub-area that stands for the creation of new
knowledge as well as for securing jobs and increasing wealth.

In addition, R&D activities are also regarded internationally as an important pre-
requisite for ensuring the growth and competitiveness of an industry and the
entire national economy. This consensus is underpinned by one of the Euro-
pean Commission's headline targets from the “Europe 2020 strategy.” This
strategy recently stipulated that the European Union (EU) should spend three
percent of its gross domestic product (GDP) on R&D by 2020. In the current
coalition agreement of the Federal Government, it was raised to a value of 3.5
percent by 2025.

In 2021, R&D in the MedTech industry in Germany generated a gross value
added contribution of around 1.0 billion euros and employed around 10,400
people (see Figure 10) with a share of 13.6 percent of gross value added and
17.2 percent of the workforce of total industrial R&D. This R&D share is a
smaller area than, for example, the R&D of human pharmaceuticals, but it has
nevertheless recorded growth more than twice as strong as gross value added
in the entire IHE within the past decade.
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Figure 10: The economic development of R&D in the MedTech industry
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The fact that the German MedTech industry also generates gross value added
and employment effects beyond its direct economic activity is shown in the fol-
lowing Figure 11.

Figure 11: The economic footprint of the MedTech industry 2021
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The economic activity of the players in the MedTech industry will initially gener-
ate 15.4 billion euros in direct gross value added and around 195,000 employ-
ment relations. In addition, the purchase of goods and services from upstream
suppliers generates a further 11.3 billion euros in indirect gross value added
and 151,000 employment relationships in the entire economy. Since employees
in the supplier industries also consume goods and services in the economy as
a whole with their wages, an induced effect of 5.4 billion euros gross value
added, and 68,000 employment relations arises in a third stage. Overall, the
economic footprint of the German MedTech industry amounts to 32.2 billion eu-
ros gross value added and around 414,000 employees in the entire German
economy in 2021.
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3.2 The Environmental Footprint

The economic activity of the German MedTech industry is associated with en-
vironmental effects. In this study, the environmental effects are quantified by
the indicators greenhouse gases, air pollution, waste, and water consumption.
These indicators represent the most important cornerstones for quantifying the
environmental footprint of the German MedTech industry and provide infor-
mation on possible hotspots.

3.2.1 Greenhouse gases

JUTTT
e "u’ Greenhouse gases
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Definition: A greenhouse gas is a gas that absorbs and emits radiant energy in
the thermal infrared range, thus causing the greenhouse effect. Greenhouse
gases include a total of seven gases, of which the three most important are dealt
ROt with in the present calculations: carbon dioxide (CO ;), methane (CHA) and nitro-

gen dioxide (N2 0).
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In order to unify the different gases to a universal metric, global warming poten-
tials is used. These potentials are factors that describe the degree of atmos-
pheric damage to a unit of a given greenhouse gas compared to a unit of CO2.
As a result, so-called CO,. (CO2 equivalents) are derived.

Scope: All calculated greenhouse gas emissions or associated externalities refer exclusively to those
effects that are located in the industry itself (directly) or in the upstream supply chain (indirectly).

Sources: EXIOBASE 3.8.1. / EORA / Eurostat Air Emission Accounts (Table: env_ac_ainah_r2) / OECD
Air Emission Accounts (Table “AEA”) / Global Warming Potentials from the IPCC Fifth Assessment Re-
port AR5).

Greenhouse gas emissions are among the most important drivers of man-made
climate change. The global greenhouse gas effect of the German MedTech in-
dustry arises mainly indirectly in the global supply chain. Overall, the economic
activity of the German MedTech industry in 2020 was associated with the emis-
sion of 8.9 million tons of greenhouse gases. Of this, 1.1 million tons were pro-
duced directly in the MedTech industry in Germany, while a further 2.2 million
tons were produced in the German supply chain. On the other hand, 5.5 million
tons were emitted indirectly in the global supply chain, which represents 61.8
percent of total emissions (see Figure 12).
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Figure 12: The global greenhouse gas impact of the MedTech industry 2020
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This underlines the importance of taking into account the global supply chain,
as otherwise no complete picture of the greenhouse gas emissions of the
MedTech industry could be generated. An exclusive consideration of the Ger-
man share without integration into global supply chains would drastically under-
estimate the role, thus highlighting the central role of the input-output approach
for the assessment of greenhouse gas emissions.

In the global supply chain, China emits by far the most greenhouse gases (1.2
million tons (see Figure 13)). As a result, more than 13 percent of the total
greenhouse gas emissions of the German MedTech industry are generated in
China. Russia is the second largest emitter with 0.5 million tons but lags well
behind China. The large gap to China also illustrates its importance as a hotspot
along the supply chain. The USA (0.4 million), Poland (0.3 million) and the Neth-
erlands (0.2 million) follow at a further distance.

Figure 13: Global greenhouse gas hotspots of the MedTech industry in 2020

Source: Calculation and illustration of WifOR. Benchmark year 2020.
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The analyzed global supply chain is on the one hand the production of prelimi-
nary and finished products, but on the other hand also the procurement of se-
lected raw materials and metals that only occur in certain regions of the world.
This raises the broader question of the extent to which a reduction of the envi-
ronmental footprint through production relocations is possible in these cases.

One measure for comparing different industries is greenhouse gas intensity,
which scales the amount of greenhouse gases per million euros of output. This
indicator makes it possible to compare different industries by indicating the
amount of greenhouse gas emitted relative to output rather than in absolute
indicators. As a result, industries of different sizes can also be compared with
regard to their greenhouse gas emissions.

In an industry comparison (see Figure 14), the MedTech sector is behind sec-
tors such as construction (293 tons) and vehicle construction (316 tons) with
direct and indirect greenhouse gas emissions in the global supply chain of 280
tons per million euros output.

The front runner in Germany is agriculture, which with an intensity of 1,601 tons
has the highest value of the analyzed industries. The comparison shows that
the MedTech industry has a significantly lower greenhouse gas intensity than
other sectors.

The distinction between greenhouse gases produced directly in Germany and
indirectly in global supply chains is also crucial in the discussion of greenhouse
gas intensity. If only the greenhouse gases emitted directly in Germany are con-
sidered, the MedTech industry would occupy one of the top places, although
other sectors such as vehicle construction cause significantly higher green-
house gas emissions from a global perspective.
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Figure 14: Industry comparison along greenhouse gas intensity
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o i Greenhouse gases monetary valuation

Greenhouse gas emissions are global in their consequences. They are released
into the atmosphere and mix there to form a global concentration of greenhouse
gases, so that it does not matter for the environmental impact where it is emitted:
ACTOUPtA the greenhouse gases "accumulate in the atmosphere to stores of greenhouse
gases. It is the total stock of greenhouse gases that counts, not the place where
they are produced" (Stern 2008). Therefore, a regional distinction is not necessary
for the assessment of impacts. To calculate the monetary values associated with
the emission of the aforementioned greenhouse gases, the damage cost approach
of the Federal Environment Agency was used (Blinger and Matthey 2018) and in-
flated to the year 2020. As a result, a global damage cost value of €187 per ton of
greenhouse gas released is determined.

In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of green-
house gas emissions, the monetarily valued effect can also be investigated.
Figure 15 shows the negative externalities along the global supply chain of the
German MedTech industry. With a monetary valuation of -1.1 billion euros, the
majority of negative externalities arise outside Germany and indirectly in the
global supply chain. Directly within the MedTech industry itself and indirectly in
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the national supply chain, a total of around -0.6 billion euros in negative exter-

nalities arise. In total, the monetary valuation of greenhouse gas emissions
amounts to -1.7 billion euros.

Figure 15: Global negative externalities due to greenhouse gases
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3.2.2 Air pollution particulate matter of particle size PMzs

wnEng
ot T,
K .

g . Air pollution PM,5

Definition: Air pollution refers to the emission into the atmosphere of substances

that are harmful to the health of humans and other living beings or cause damage

o X to the climate or materials. There are different types of air pollutants, such as
T gases, particles, and biological molecules. Both human activities and natural pro-
cesses can cause air pollution. For the present calculations, the contamination by

particulate matter particles not exceeding a maximum size of 2.5 ym was taken as

a basis. A distinction is also made between the release environment (urban, peri-
urban, rural, in traffic).

Scope: All calculated particulate matter emissions of the particle size PM,s or associated externalities

refer exclusively to those effects that are located in the industry itself (directly) or in the upstream supply
chain (indirectly).

Sources: EXIOBASE 3.8.1. / EORA / Eurostat Air Emission Accounts (Table: env_ac_ainah_r2) / OECD
Air Emission Accounts (Table “AEA”) / Release environment according to VBA recommendation.

Worldwide, the economic activity of the German MedTech industry causes air
pollution by particulate matter of various particle sizes. Against the background

of health effects in particular, particulate size PM;s represents by far the most
important indicator of air pollution.

The German MedTech industry causes global air pollution of PM;s in the
amount of 2,953 tons. Most of the air pollution (2,547 tons) originates indirectly

in the global supply chain. This means that 86 percent of air pollution originates
outside Germany.



Within Germany, 126 tons of particulate matter can be directly attributed to the
MedTech industry, while 281 tons are produced indirectly in the German supply
chain of the MedTech industry (see Figure 16).

Figure 16: The global air pollution impact of the MedTech industry 2020
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

China is emerging as a hotspot in the supply chain in terms of air pollution,
which, with 739 tons, is responsible for a quarter of the total air pollution trig-
gered in the German MedTech industry (see Figure 17). This is followed by
Russia (234 tons), Kazakhstan (194 tons), India (114 tons) and South Africa (93
tons). China's dominance is illustrated by the fact that the four countries behind
it together still lag well behind China's.

Figure 17: The global PM;s air pollution hotspots of the MedTech industry
2020

Source: Calculation and illustration of WifOR. Benchmark year 2020.
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Compared to other industries in Germany, the MedTech industry in Germany
occupies one of the lower places in terms of particulate matter emissions (see
Figure 18).

This suggests that their economic activity is less strongly linked to the causation
of particulate matter than in other industries. If the direct and indirect effects in
the global supply chain are considered, the MedTech industry has a value of 93
kg of particulate matter per million euros of output. This puts it ahead of the
pharmaceutical industry with 54 kg per million euros output, but still well behind
other sectors such as manufacture of machinery (134 kg) or vehicle construc-
tion (132 kg).

It is striking that the MedTech industry is one of the few industries analyzed
whose economic activity also directly triggers air pollution in Germany. Although
this share (4 kg per million euro output) seems small compared to the indirect
effects triggered in the global supply chain, this is a particularly relevant aspect
from a strategic point of view. This could be explained by the fact that inputs are
provided by the energy industry, which, for example, emit particles from gas and
coal-fired power plants.

However, it is also interesting to note that about 60 percent of emissions in Ger-
many result from combustion processes, with private households and road traf-
fic accounting for the largest shares (Wilke 2013).
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Figure 18: Industry comparison along PM; s air pollution intensity
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The calculated monetary values represent the values associated with the release

of one kilogram of pollutant. Since the effects of air pollutants occur locally and

& vary in their extent of damage depending on the release environment (urban, sub-

TP urban, rural, transport), it is necessary to estimate prices per country and differen-
tiate them by environment.
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For example, at high population density, the same amount of pollutants leads to a
higher concentration of pollutants and is inhaled by more people, which in turn has
more serious health effects. And the closer to the ground — for example through
transport — the more it is absorbed by humans or leads to pollution that must be
eliminated by infrastructure costs (e.g., city cleaning).

For the calculation of the monetary values associated with the emission of the
above-mentioned air pollutants in the respective environment, the damage cost
rate of the Federal Environment Agency was used.

In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of the
emission of air pollution of particle size PM. s, their monetarily valued effect can

25



also be investigated. Figure 19 shows the negative externalities along the global
supply chain of the German MedTech industry.

With a monetary valuation of -129 million euros, around 84 percent of negative
externalities arise outside Germany and indirectly in the global supply chain.
Directly within the MedTech industry itself and indirectly in the national supply
chain, a total of -25 million euros in negative externalities arise. In total, the
monetary valuation of PM s air pollution amounts to -154 million euros.

Figure 19: Global negative externalities due to PM2 s air pollution
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Source: Calculation and illustration of WifOR. Benchmark year 2020.
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3.2.3 Waste

Definition: The waste indicator is defined as the weight of waste generated by an
enterprise. The amount is expressed in kilograms. In principle, the measured waste
can be divided into the subcategories hazardous and non-hazardous waste. In ad-
pLTT Pty dition, waste in each subcategory can also be specified by type of disposal. The
waste can therefore either be disposed of in landfills or by incineration or recovered
by recycling or downcycling.

FOLLIT
. Ce,

Scope: The calculated waste generation or all associated externalities refer exclusively to those effects
that are located in the industry itself (directly) or in the upstream supply chain (indirectly).

Source: EXIOBASE HYBRID / EUROSTAT Waste accounts (Table “env_wastrt”).

In addition to greenhouse gases, the consideration of waste generated by eco-
nomic activity is also an important aspect in the quantification of the environ-
mental footprint. Overall, the MedTech industry in Germany and its upstream
global suppliers are responsible for 1,782,000 tons of waste (see Figure 20).
This does not include the waste resulting from the consumption of the end prod-
ucts by the customer.

Of this, 1,464,000 tons are produced indirectly in the global supply chain, which
corresponds to a share of around 82 percent. With 246,000 tons, approx. 14
percent a significantly smaller part is generated indirectly in the German supply
chain. Only 72,000 tons, i.e., 4 percent of the total volume, are produced directly
in the German MedTech industry. This distribution highlights the importance of
waste generated indirectly in the global supply chain for the overall effect.

Figure 20: The global waste impact of the MedTech industry 2020
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Source: Calculation and illustration of WifOR. Benchmark year 2020.
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With 221,800 tons, the geographical distribution within the global supply chain
once again shows China at the top of the individual countries (see Figure 21).
The gap to Poland, which accounts for the second largest share with 96,400
tons, is immense and once again illustrates China's role as a hotspot in the
global supply chain of the German MedTech industry.

Subsequently, Chile (87,200 tons), South Africa (76,000 tons) and Australia
(72,400) are further hotspots in the global supply chain, but still well ahead of
China.

Figure 21: Global waste hotspots of the MedTech industry 2020

Source: Calculation and illustration of WifOR. Benchmark year 2020.

If the indirect occurrence of waste in the global supply chain is considered rela-
tive to the output of the respective industries in Germany, the MedTech industry
occupies the last place in this industry selection (see Figure 22).

With 56 tons of waste per million euros of output, it is well behind other sectors
such as construction or vehicle construction. This shows that value creation in
the MedTech industry is less strongly linked to the generation of waste in global
supply chains than a large number of other industries in Germany. It also be-
comes clear that only a very small proportion of waste is generated in Germany
itself, and to a large extent along the global supply chains.
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Figure 22: Industry comparison along waste intensity
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% Waste monetary valuation
5

Both the collection and disposal of solid waste leads to environmental degradation,
which entails various costs for society.

“‘.---..

AR The indicator intends to measure the effect on people (health & inconvenience)
and the ecosystem alike. Damage to health is an integral part of damage costs. Air
pollution, contaminated leachate or greenhouse gases are causes of the resulting
health effects. Prices for these environmental impacts are not directly available but
must be estimated on the basis of their impact.

The damage cost estimate for waste disposal was based on a literature review.
The approach was differentiated according to the type of waste, i.e., hazardous,
and non-hazardous waste, and the type of treatment, i.e., incineration and land-
filling. Waste that is recycled is rated zero for the company causing the waste ac-
cording to the literature.

In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of the
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generation of waste, their monetarily valued effect can also be examined. Figure

23 shows the negative externalities along the global supply chain of the German
MedTech industry.

With a monetary valuation of -703 million euros, more than 80 percent of nega-
tive externalities arise outside Germany and indirectly in the global supply chain.
Directly within the MedTech industry itself and indirectly in the national supply
chain, a total of -157 million euros in negative externalities arise. In total, the
valuation of the waste amounts to -859 million euros.

Figure 23: Global negative externalities due to waste
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

3.2.4 Water consumption

o ‘e, Water consumption
. * Definition: Water consumption describes the proportion of water abstracted that is
o) ‘ not returned to surface waters after use, as it is lost through evaporation in the
".. & manufacturing process or enters the final product, by-products, or solid waste. Wa-
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ter consumption refers to "blue water", i.e., water that comes from surface or
groundwater resources.

Scope: The calculated water consumption or all associated externalities refer exclusively to those effects
that are located in the industry itself (directly) or in the upstream supply chain (indirectly).

Source: EXIOBASE 3.8.1. / EORA.

Another indicator for determining the environmental footprint is the global effect
of water consumption. Its importance is particularly evident against the back-
ground of Sustainable Development Goal (SDG) 6. This formulates the goal of
"ensuring the availability and sustainable management of water and sanitation



for all". The importance of this becomes particularly evident against the back-
ground of the expected increasing global scarcity of water. This is made clear,
for example, by a study by UNICEF, which states that about 2.2 billion people
worldwide do not have secure access to clean water (UNICEF 2022a).

The economic activities of the MedTech industry in Germany are associated
with a total water consumption of 61.2 million m® (see Figure 24). Of this, 53.4
million m® are consumed indirectly in the global supply chain and thus outside
of Germany. In terms of share, this means that around 87 percent of the water
consumption caused by the German MedTech industry takes place outside of
Germany. Within Germany, 4.9 million m?® of water are consumed indirectly in
the supply chain, while 3.0 million m*® of water are consumed directly in the
MedTech industry. The majority of water consumption triggered by the German
MedTech industry thus takes place outside of Germany. For comparison: The
average water consumption for a person in Germany is 127 liters per day, which
corresponds to about 46,500 liters per year (corresponds to about 46.5 m?)
(Federal Association of Energy and Water Industries 2020).

Figure 24: The global impact of water consumption in the MedTech industry
2020
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

In a hotspot analysis, China should once again be emphasized, which is re-
sponsible for 15.7 million m?® of the water consumption of the German MedTech
industry (see Figure 25). This is followed by Pakistan, which is responsible for
6.5 million m® of water consumption. The latter is followed by India (5.9 million
m?3), the USA (2.8 million m?®) and Belgium (1.4 million m®). The results show a
concentration of hotspots in southern and eastern Asia. Together, China, Paki-
stan, and India account for approx. 46 percent of the water consumption caused
by the economic activities of the German MedTech industry and represent the
largest hotspots in this area.
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Figure 25: Global water consumption hotspots of the MedTech industry 2020
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

In an industry comparison, the MedTech industry is in the middle of the analyzed
industries. Based on water consumption per million euros of output, this is 1.930
m?® for the MedTech industry.

While the pharmaceutical industry and the textile industry have a significantly
higher water consumption than the MedTech industry, other sectors such as
vehicle construction and manufacture of machinery are comparable (see Figure
26).

In contrast to other indicators, it is striking that the economic output of the Ger-
man MedTech industry is almost completely decoupled from domestic water
consumption.
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Figure 26: Industry comparison along water consumption intensity
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Increasing water demand and decreasing freshwater availability in an area can led
to water scarcity, causing damage to human health, the quality of ecosystems and
natural resources. Damage to ecosystems is difficult to monetarize and would
therefore be subject to great uncertainty, so it is not taken into account here.

Economic damage caused by the deterioration of natural resources can be as-
sessed as lost revenue. To assess the economic damage associated with the use
of one cubic meter of water, several studies provide global and local estimates.
Here, a scientifically published global value was used, which indicates the loss for
agricultural goods due to the scarcity of fresh water for irrigation. Of these, local
values were determined using water scarcity factors of the countries.

With a lack of household water, water-related diseases may occur more frequently,
for example due to the lack of clean water for drinking and sanitation. In the litera-
ture, this relationship is measured in disability-adjusted life years (“DALYS”).
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In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of water
consumption, the monetarily valued effect can also be investigated. Figure 27
shows the negative externalities along the global supply chain of the German
MedTech industry. With a monetary valuation of -1.3 billion euros, the majority
of negative externalities arise outside Germany and indirectly in the global sup-
ply chain.

Directly within the MedTech industry itself and indirectly in the national supply
chain, less than 0.1 billion euros of negative externalities arise each. This sta-
tistically insignificant part does not change the monetary valuation of water con-
sumption of -1.3 billion euros.

Figure 27: Global negative externalities due to water consumption
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

From the analysis of the environmental indicators, various statements on the
MedTech industry can be derived. The environmental effects of the economic
activity of the German MedTech industry arise to a large extent outside Ger-
many.

By far the greatest environmental effects materialize in China, which represents
the largest hotspot for the German MedTech industry across all analyzed envi-
ronmental indicators.

In the industry comparison of the intensities of the respective indicators, the
MedTech industry occupies a lower place. The effects generated by their eco-
nomic activity are therefore relatively less environmentally impactful than in
other sectors.
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3.3 The Social Footprint

In the following subchapter, individual social indicators will be discussed in more
detail. In order to improve comparability, international definitions have been
used to determine the indicators. Some of these may deviate from national def-
initions in Germany and therefore do not fully align. For example, the recording
of occupational diseases is not uniform worldwide and is characterized by dif-
ferent reporting systems and definitions. However, with the addition of data from
the European Agency for Safety and Health at Work and the International Labor
Organization, the problem of the different reporting systems can be overcome,
and comparable figures for occupational diseases and illnesses can be esti-
mated at the national level. In addition, the risk of child labor in the supply chain
of the MedTech industry indicator was also examined. For this purpose, work
from the International Labor Organization and UNICEF was also used to provide
estimates.

3.3.1 Occupational diseases and illnesses

Occupational diseases and illnesses

Definition: An occupational disease is any disease caused primarily by exposure
at work to a physical, organizational, chemical, or biological risk factor, or a com-
. R bination of these factors. Many types of diseases, including cancer, respiratory dis-
eases, cardiovascular diseases, skin diseases, musculoskeletal disorders, and
mental health problems, can be caused or aggravated by work. In the present
study, occupational diseases can only be diagnosed in fatal and non-fatal cases.
However, it is not possible to break down which diseases arise in the industry.
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Scope: The calculated number of occupational illnesses or all associated externalities refer exclusively
to those effects that are located in the industry itself (directly) or in the upstream supply chain (indirectly).

Sources: European Agency for Safety and Health at Work (2019)/ US BLS (Table SNRO7)/ ILO (2008) /
ILO (2015) / Eurostat (Table “nama_10_a64e”) / OECD (Table “SNA_TABLE7A”).

A significant part of the social footprint deals with health protection at work and
all aspects of workplace health and safety. In the following, the social effects
that arise in connection with diseases and illnesses due to occupational activity
are discussed.

As can be seen from Figure 28, there are 7,300 cases of diseases within the
MedTech industry that are related to everyday work in companies in the
MedTech industry in Germany. A further 2,300 cases are also indirectly associ-
ated with the MedTech industry and arise at suppliers of the MedTech industry
within Germany.

However, since the MedTech industry not only purchases goods and services
from suppliers in Germany, but also operates across national borders, cases of
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occupational diseases also occur in the global supply chain of the German
MedTech industry.

Figure 28: Global impact of occupational diseases in the MedTech industry
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10,900 20,500

2,300
7,300 I
Directly in the MedTech Indirectly in the German Indirectly in the Global Total
Industry Supply Chain Supply Chain

Source: Calculation and illustration of WifOR. Benchmark year 2020.

Across all countries, the number of occupational diseases adds up to around
10,900 cases. The five countries with the highest number of cases (China: 1,723,
India: 853; Russia: 399, Indonesia: 357 and the Czech Republic: 280) together
account for around one third of the indirect effect within the global supply chain
(see Figure 29).
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Figure 29: Global hotspots for occupational diseases in the MedTech industry
in 2020
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

If we now look at the relationship between regional (i.e., directly, and indirectly
in Germany) and global effects (i.e., indirectly in the global supply chain), it be-
comes clear that only slightly more than half of all occupational diseases are
located outside Germany.

Occupational diseases are therefore not per se a globally outsourced effect, but
also directly important in Germany. However, the reason for this is not that the
protection in Germany is so low, but that the number of employees is so large
compared to other countries. The ratio of occupational diseases to the number
of employees in Germany is significantly lower than in the global supply chain.
Specifically, the ratio within the MedTech industry is approximately 37.4 occu-
pational diseases per 1,000 employees, while for the supply chain it amounts to
approximately 39.3 occupational diseases per 1,000 employees.

If the MedTech industry is compared with other industries in Germany, normal-
ized to the number of cases of occupational diseases per 100 million euros out-
put, it is striking that the industry is at about the same level as the German
manufacture of machinery or vehicle construction industry with 23 direct cases
in the MedTech industry itself, as well as 42 indirect cases in the global supply
chain (including Germany).

Unlike these, however, the MedTech industry has a much smaller impact in the
global supply chain. While in the MedTech industry around 65 percent of occu-
pational diseases (42 cases) are indirectly located in the German and global
supply chain, in manufacture of machinery it is already 74 percent (46 cases)
and in vehicle construction even 85 percent (51 cases).



Figure 30: Industry comparison along occupational disease intensity
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Occupational diseases monetary evaluation

Negative effects of occupational diseases arise for employers, the affected em-
ployees but also society in general. The extent of the damage depends, among
other things, on the social security system and the workplace.
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The nature of the damage includes, for example, production losses, costs related
to health care, or the negative impact on human well-being and loss of quality of
life (Safe Work Australia 2015; European Agency for Safety and Health at Work
2019).

In this study, the focus is on the affected workers. In science, health impairments
are usually expressed in "disability adjusted life years" (DALYs) and thus made
comparable. DALYs are made up of the years of life lost and an impairment
weighted lifetime. For fatal cases, the average number of years of life lost in DALYs
is estimated and valued at the global value of USD 200,000 each (See Section2.2).
Likewise, for non-fatal cases, the impairment-weighted lifetime in DALYS is esti-
mated and evaluated.

In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of the
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cause of occupational diseases, their monetarily valued effect can also be in-
vestigated. Figure 31 shows the negative externalities along the global supply
chain of the German MedTech industry.

With a monetary valuation of -0.8 billion euros, unlike the environmental indica-
tors of the previous chapter, only about half of the negative externalities arise
outside Germany and indirectly in the global supply chain.

Directly within the MedTech industry itself and indirectly in the national supply
chain, a total of -0.6 billion euros in negative externalities arise. The majority of
this is generated directly in the MedTech industry (-0.5 billion euros). In total,
the monetary valuation of occupational diseases amounts to -1.4 billion euros.

Figure 31: Global negative externalities due to occupational diseases
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

3.3.2 Occupational injuries
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s Definition: A non-fatal accident at work occurs when an employee suffers an acci-
. dent at work as a result of an incident at work which does not result in death. A
'x. aliigye . fatal accident at work is the result of an incident in which death occurs within one
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The calculations are based on Eurostat and ILO incidence rates for fatal and non-
fatal injuries per worker at different sectoral breakdowns. In addition, average inci-
dence rates by income region were calculated to estimate missing values. Inci-
dence rates have recently been adjusted on the basis of scientific studies to take
account of the well-known problem of under-reporting.

Scope: The calculated number of injuries at work or all associated externalities refer exclusively to those
effects that are located in the industry itself (directly) or in the upstream supply chain (indirectly).

Sources: Eurostat (Tables “hsw_n2_01" and “hsw_n2_02") / JOYSTATE (2021))/ Kharel (2016) / Hama-
lainen et al (2017)).




As can be seen from Figure 32 there are 5,700 occupational injuries within the
MedTech industry that are related to everyday work in companies in the
MedTech industry in Germany.

A further 3,300 cases are also indirectly associated with the MedTech industry
and arise among suppliers to the MedTech industry within Germany. However,
since the MedTech industry not only purchases goods and services from sup-
pliers in Germany, but also operates across national borders, there are also
further occupational injuries in the global supply chain of the German MedTech
industry.

Figure 32: Global impact of occupational injuries in the MedTech industry
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

Across all countries, the number of occupational injuries adds up to around
15,000 cases. The five countries with the highest number of cases (China: 4,973,
India: 1,544; Indonesia: 1,326, South Africa: 824, and Nigeria: 622) together
account for around 62 percent of the indirect effect within the global supply chain
(see Figure 33).
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Figure 33: Global hotspots for occupational injuries in the MedTech industry
2020

Source: Calculation and illustration of WifOR. Benchmark year 2020.

If the relationship between regional (i.e., directly, and indirectly in Germany) and
global effects (i.e., indirectly in the global supply chain) is considered, it be-
comes clear that, unlike the previous occupational diseases, a much larger pro-
portion of the effect of the MedTech industry arises outside Germany.

However, the reason for this is not that the industry is negligent in occupational
safety and prevention of occupational injuries in Germany, but that the number
of employees in Germany is again so large compared to other countries. The
ratio of occupational injuries to the number of employees in Germany is signifi-
cantly lower than in the global supply chain. In the MedTech sector, the ratio is
approximately 29.2 occupational injuries per 1,000 employees, while in the sup-
ply chain it is approximately 54.5 occupational injuries per 1,000 employees.

If the MedTech industries are compared with other industries in Germany, nor-
malized to the number of cases of occupational injuries per 100 million euros
output, it is striking that with 18 direct cases in the MedTech industry itself, as
well as 58 indirect cases in the global supply chain (including Germany), the
industry is again at about the same level as the German manufacture of ma-
chinery or vehicle construction industry. Unlike these, however, the MedTech
industry is once again having a relatively smaller impact in the global supply
chain. While in the MedTech industry around 75 percent of occupational injuries
(58 cases) are indirectly located in the German and global supply chain, in man-
ufacture of machinery it is already 85 percent (56 cases) and in vehicle con-
struction even 95 percent (59 cases).
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Figure 34: Industry comparison along the intensity of occupational injuries
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The nature of the damage includes, for example, production losses, costs related
to health care, or the negative impact on human well-being and loss of quality of
life (Safe Work Australia 2015; European Agency for Safety and Health at Work
2019).

In this study, the focus is on the affected workers. In science, health impairments
are usually expressed in "disability adjusted life years" (DALYs) and thus made
comparable. DALYs are made up of the years of life lost and an impairment
weighted lifetime. For fatal cases, the average number of years of life lost in DALYs
is estimated and valued at the global value of USD 200,000 each (See Section2.2).
Likewise, for non-fatal cases, the impairment-weighted lifetime in DALYS is esti-
mated and evaluated.

In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of the
causation of occupational injuries, their monetarily valued effect can also be
examined. Figure 35 shows the negative externalities along the global supply
chain of the German MedTech industry.
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With a monetary valuation of -134 million euros, this time the majority of nega-
tive externalities arise outside Germany and indirectly in the global supply chain.
Directly within the MedTech industry itself and indirectly in the national supply
chain, a total of -23 million euros in negative externalities arise. In total, the
monetary valuation of occupational injuries amounts to -157 million euros.

Figure 35: Global negative externalities due to occupational injuries
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

3.3.3 Risk of child labor
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- o, Risk of child labor
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() Definition: A case of child labor is defined as a child engaged in an economic ac-
5 tivity for more than one hour at the age of 5 - 11 years, more than 14 hours at the
".. & age of 12 - 14 years and more than 43 hours per week at the age of 15 - 17 years.
Ttrrnaaest® This includes, but is not limited to, dangerous work, and excludes housework. We

combine country-specific estimates of the proportion of children engaged in eco-
nomic activity with estimates of the number of children aged 5-17 per country to
determine the absolute number of working children at the country level. We exclude
the proportion of children working in the agricultural sector within the framework of
family farms according to the regional estimates of ILO and UNICEF. Finally, it is
assumed that there is no child labor in high-income countries.

Scope: The calculated number of cases of child labor or all associated externalities refer exclusively to
those effects that are located in the industry itself (directly) or in the upstream supply chain (indirectly).

Sources: ILOSTAT (2021) / UNICEF (2021) / ILO and UNICEF (2021).

The United Nations writes in Article 32 of the Conventions on the Rights of the
Child that "every child has the right to be protected from economic exploitation
and not to be involved in work that involves danger. Likewise, he has the right
not to perform work that may hinder his education and damage his health and
physical, mental, emotional and social development." Nevertheless, according



to the International Labor Organization, about 160 million children worldwide
are affected by child labor (UNICEF 2022b).

When analyzing this indicator, it should be noted that there is no case of child
labor in Germany. However, due to the multi-stage, international supply chain
of the German MedTech industry, cases from other countries are attributed to
the economic activity of the German MedTech industry. In doing so, it is im-
portant to assess the overall 3.200 cases in this context. As mentioned earlier,
none of these cases exist in Germany.

Figure 36: Global impact of child labor in the MedTech industry

Risk for child labor in cases
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Source: Calculation and illustration of WifOR. Benchmark year 2020.

With 296 cases, Pakistan is the country where most cases of child labor are
observed in the supply chain. Nigeria with 232 cases and China with 217 cases
also have a significant share. Ethiopia with 168 cases and Cameroon with 118
cases are also among the hotspots for this indicator (see Figure 37). The in-
creased incidence of child labor in agricultural and mining sectors suggests that
these cases also occur in the mining of certain raw materials. These are often
without alternative for the production of goods but can therefore play a strong
role in the occurrence of child labor in the supply chain of the MedTech industry.
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Figure 37: Global hotspots for child labor risk in the MedTech industry 2020

Source: Calculation and illustration of WifOR. Benchmark year 2020.

As with other indicators, it should be borne in mind that the absolute number of
cases allows only an indirect conclusion to be drawn about the relative inci-
dence of child labor compared to workers in these countries.

In comparison with other industries, it becomes clear how the results for the
German MedTech industry can be classified. The agricultural sector in Germany
has an intensity of 39 cases of child labor per million euros of output. On the
other hand, the MedTech industry with 10 cases, which puts it in the middle of
the analyzed industries, is at a comparable level with the manufacture of ma-
chinery and vehicle construction industry and significantly behind the textile in-
dustry (25 cases).
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Figure 38: Industry comparison along child labor intensity
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None of the German industries has a proportion of child labor as a result of their
direct economic activity in Germany. This underlines that child labor occurs pri-
marily indirectly in the global supply chain. The intensity of child labor in an
industry comparison shows the slightly below-average intensity of the MedTech
industry for this indicator.
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[ Child labor has a variety of negative effects on children and society. For example,

children have a higher risk of injury or death if they work in low-skilled areas, or

* o they may suffer psychological damage from, for example, violence. This damage

can have a potential long-term impact on their health not only in the short term.

However, they are difficult to quantify due to a lack of data (Vionnet, Friot, Haut, et
al. 2021; Edmonds 2016; Pereznieto, Montes, Langston, et al. 2014).
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Nevertheless, child labor also has longer-term negative effects on children and so-
ciety when children are deprived of education, thereby losing future productivity
and income opportunities. Using returns on education, the loss of income and
productivity due to one year of child labor is estimated.

This approach to quantifying the cost of child labor is widely used in the literature
(Pereznieto, Montes, Langston, et al. 2014; World Vision 2016). The assessment
factors for child labor are country-specific according to the return on education and
the level of productivity.
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In addition to the previous interpretation of the physical effects and effects as-
sociated with economic activity of the MedTech industry in the context of child
labor, their monetarily valued effect can also be investigated. Figure 39 shows
the negative externalities along the global supply chain of the German MedTech
industry.

With a monetary valuation of -58 million euros, the negative externalities arise
exclusively outside Germany and indirectly in the global supply chain. Directly
within the MedTech industry itself as well as indirectly in the national supply
chain, no negative externalities arise as child labor is prohibited in Germany.

Figure 39: Global negative externalities due to risk of child labor
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Source: Calculation and illustration of WifOR. Benchmark year 2020.
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4 Conclusion and Outlook

Sustainable management requires the internalization of economic, ecological,
and social factors. This approach is already realized by concepts such as re-
source-efficient growth or the circular economy and will continue to gain in im-
portance in the coming decades, not least in view of the goal of climate neutrality.
For this transformation, it is crucial to know the economic, environmental, and
social effects of economic activities on society. This knowledge can be used in
the further course to better understand one's own situation, and thus also the
upcoming transformation, and ultimately to actively control it.

The aim of the study was to quantify and present these economic, ecological,
and social effects for the first time in a joint industry monitoring. The study uses
the acknowledged methodology of input-output calculation to quantify the
MedTech industry. Based on the results of the health economics of the Federal
Ministry for Economic Affairs and Climate Protection, the "Economic, Environ-
mental and Social Footprint of the German MedTech Industry" was measured
for the first time.

The results of the economic footprint can be summarized as follows:

e The MedTech sector is one of the most important sub-sectors of the
Health Economy and is of great importance for gross value added and
employment, especially in the industrial Health Economy.

¢ However, growth and employment in the MedTech industry are following
different pathways: 2.5 billion euros in additional added value are offset
by a decline of 4,300 employees since 2012.

¢ In contrast, R&D activities in the MedTech industry are extremely resili-
ent. The sub-sector has contributed to sustainable growth with an aver-
age of 7.5 percent GVA growth since 2012.

¢ Inaddition, the MedTech industry also generates gross value added and
employment effects beyond its direct economic activity: In total, the eco-
nomic footprint of the German MedTech industry amounts to 32.2 billion
euros and around 414,000 employees in the entire German economy.
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The results of the environmental footprint can be summarized as follows:

¢ Greenhouse gas emissions are among the most important drivers of
man-made climate change. Over 60 percent of all greenhouse gas emis-
sions in the MedTech industry originate indirectly in the global supply
chain of the MedTech industry.

e Air pollution by pollutants with a maximum particle size of 2 ym (PM2:5)
has been shown to have a negative effect on human health. Almost 90
percent of the particulate matter in the MedTech industry originates in
the global supply chain of the MedTech industry.

e The production of waste is a global problem that can be countered by
resource-saving handling on site in Germany. In an industry comparison,
the MedTech industry has the lowest waste volume per 1 million euros
output with only 56 tons.

e The sustainable use of water must also be increasingly anchored in the
consciousness of the population in Germany. The direct and indirect wa-
ter consumption of the MedTech industry amounting to 7.9 million m?
does not leave any significant negative externalities in Germany.

¢ In the comparative industry ranking of environmental indicators and in-
tensities, the MedTech industry scores above average in 3 out of 4 indi-
cators (see Figure 40).
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Figure 40: Industry ranking of environmental indicator intensities

. @
Greenhouse
gl ®

gases

A

Airpollution

Waste

()

Water
consumption

o C

sl Accommodation and == Vehicle EhErmEEEyiEs MedTech-Industry
food service activities construction @3

@ Manufacture of textiles, wearing Manufacture of @ Construction
apparel and leather products machinery

Source: WIfOR illustration

50



The results of the social footprint can be summarized as follows:

For many people, the workplace is an important center of life. A work-
place can also pose risks to health. When it comes to occupational dis-
eases, the MedTech industry is in the middle of the field in an industry
comparison.

Occupational injuries have a negative impact on the economic develop-
ment of a country. Around 62 percent of occupational injuries in the
MedTech industry occur in the global supply chain.

Child labor is not prohibited everywhere in the world by law and in some
places goes unpunished. Due to global supply chains, there is also a
risk of child labor in the MedTech industry.

In the comparative industry ranking of social indicators intensities, the
MedTech industry predominantly performs average (see Figure 41).
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Figure 41: Industry ranking of social indicator intensities
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The MedTech sector is already one of the most important sub-sectors of the
Health Economy and is of great importance for gross value added and employ-
ment, especially in the industrial Health Economy. Even if there has been a
slight decline in the number of employees in the sector in the long-term, this fact
should be considered in perspective against the background of the past pan-
demic events of the last two years. In many places, the number of cases in
medical care is still not back to the level it was before the pandemic. In addition,
the baby boomers are increasingly retiring and, due to the prevailing shortage
of skilled workers, it is becoming increasingly difficult for the industry to fill va-
cancies.

In terms of environmental and social factors, the MedTech industry is also in a
good position overall compared to the rest of the industry. Nevertheless, the
industry must rise to the challenge and further minimize the footprint of the in-
dustry in the future. The MedTech industry has a globally interconnected supply
chain. This is associated with both positive and negative effects. On the one
hand, the activity of the supply chain creates growth and employment in the
most diverse — sometimes underdeveloped — regions of the world. On the other
hand, with the relocation of production activities, the negative consequences —
environmental and social — are shifted abroad.

It is true that the deeper the supply chain, the greater the challenge for the in-
dustry in Germany to influence possible grievances in the supply chain. In doing
so, the industry should focus particularly on the improvement of working condi-
tions and the prevention of air pollution. Whether this must necessarily be re-
lated to "Onshoring" can be discussed in this context, especially in view of partly
stationary raw material deposits.

These developments are important because Europe intends to become the first
climate-neutral continent by becoming a modern, resource-efficient economy.
Against the background of the "Green Deal" of the European Commission and
the political goal of the German Federal Government to create a climate-friendly
healthcare system, the sustainable transformation of the economy and society
will take on an increasingly important aspect for the MedTech industry in Ger-
many.

The first legal obligations have already been adopted or are available as drafts.
In the future, non-financial company reports must be based on the Corporate
Sustainability Reporting Directive (CSRD). The Corporate Sustainability Due
Diligence Directive (CSDDD) is being intensively prepared at European level.
In Germany, the Supply Chain Due Diligence Act (LkSG) has already been
passed. From 1 January 2023, transparency will be mandatory by law. From
then on, suppliers and industry itself must promote transparency in their supply
chain and may be sanctioned.



The present study results combine the strengths of comparability, innovative
character, and proven methodology. In the future, the results and methodology
can serve as a blueprint for companies in the industry to be able to specifically
address grievances in the supply chain and the hotspots located therein.
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Appendix

|. Classification of Input-Output Modelling within the
Topic of Supply Chain Analysis

Effects of economic activities that arise from purchases in the supply chains, i.e., upstream of
the company under consideration, can be evaluated using both “bottom-up” and "top-down"
methods. Well-known bottom-up approaches are process-based life cycle assessment (LCA)
or the collection of suppliers and/or sales data. One advantage of bottom-up approaches is
the heavy use of primary data. However, the results are mostly product or supplier specific,
represent only parts of the overall impact of the company, and are very labor-intensive in the
collection.

In contrast, top-down approaches usually use secondary data. Input-output analysis is one
such methodology based on macroeconomic activity data. It differs decisively in the scope of
the analysis from bottom-up methods. Input-output modeling can take into account the entire
value chain of the company and analyze a variety of indicators. The estimates are based on
primary financial data (A detailed list of region-specific information on the quantity and type of
goods and services purchased), which are then translated into economic, socio-economic, and
environmental indicators. The results are to be interpreted as statistical effects of an average
company or an entire sector. It is therefore not possible to make any statements about individ-
ual actors and their individual efforts. Also, structural changes within a sub-area of a sector
can remain hidden due to the low granularity.

Since both approaches provide valuable results, an attempt is made to align bottom-up and
top-down approaches (Beylot, Corrado and Sala 2019). This makes it possible to insert results
from bottom-up analyses into the top-down Output framework to improve data quality without
limiting the scope of the analysis. However, this is beyond the scope of this study.

When interpreting this study, it should be noted that the MedTech industry is a cross-sectional
sector that is not specifically defined as an economic sector and is therefore not directly cov-
ered in 1O tables. The calculated results are therefore composed of the average behavior of
the relevant ISIC sectors. However, one advantage of the macroeconomic approach is the
comparability of the results with other sectors.

The satellite data are important for the quality of the analysis. The availability and quality of
official statistical data vary for the 188 countries considered. This concerns, for example, the
completeness and granularity, or frequency of updating. In addition, there are deviations in
the recording of some indicators. In particular, occupational injuries and occupational diseases
and illnesses are recorded to varying degrees. In order to fill data gaps and, as in the case of
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injuries and illnesses, to compensate for known underreporting, secondary data, such as sci-
entific studies, are used. The definition and sources are given in Chapter 2.3 for each indicator.

Il. Mathematical Specification

The calculation of indirect effects is based on the following equilibrium equation:
x=Ax+y ox= (I-A)"1y (1)

This is the vector of the x total output value of a sector and y the vector of final demand, which
includes domestic final consumption expenditure, capital, changes in stocks and exports. A
represents the matrix of intermediate consumption per unit output value.

Equation (1) with " L = (I — A)~'” as the Leontief-inverse is derived with the following mathe-
matical transformation:

x=Ax+y
y=x—Ax
y=1-4)x

Since (I — A)~' % (I — A) = 1 holds, where I is the identity matrix, x = ﬁ is equivalent to
x=(1-4)"1y

1. On the Assessment of Human Health and Effects
in the Future

Assessment of Human Health

Can and should a human life be assigned a monetary value? And if so, how can the "value" of
a human life be determined? These questions are controversially debated within and outside
the research on impact assessment. Once human lives are affected by different choices, these
impacts must be weighed against each other — implicitly, human lives are always given value.
In the impact assessment, this value is made explicit, which allows and even requires a debate
on the — essentially ethical — assessment.

There are two basic approaches to evaluating human life. The productivity-based perspective
assesses a year of life with a person's productivity within a year in terms of paid and unpaid
work. The willingness to pay perspective, on the other hand, determines the "Value of Statis-
tical Life" (VSL), from which the "Value of Statistical Life Year" (VSLY) is derived.
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The value of statistical life essentially reflects the willingness to pay for the avoidance of a
death. The VSL approach, for example, is used in policy to assess whether regulations to
reduce the likelihood of deaths are worth the cost of their implementation. Since this approach
takes the perspective of the affected persons, the WifOR assessment method applies a VSLY
approach.

VSLY estimates depend on the country, the age of the population, the method and the level of
wealth (Schlander, Schaefer and Schwarz 2017). While the WHO recommends an order of
magnitude of one to three times the gross domestic product per capita, a large number of
studies criticize this value on the basis of the empirically determined values, which are between
3.5 and 6.5 times (Trautmann, Xu, Kénig-Kersting, et al. 2021b; Robinson, Hammitt, Chang,
et al. 2017; Schlander, Schwarz, Hernandez, et al. 2018b). As an example, about six times the
median GDP per capita in a meta-analysis of over 120 VSLY studies between 1995 and 2015.

The aim of this study is to give equal value to every human life for ethical reasons. VSLY is
assumed to be 5 times the GDP per capita of a high-income country. Since an exact number
cannot be determined and would suggest false accuracy, the value is rounded smoothly to
$200,000. This value is also in the order of magnitude used in another valuation methodology
(Value Balancing Alliance 2021).

Valuation of Effects in the Future

Many of the social and environmental effects manifest themselves not only in the present, but
also in the future. For a comprehensive assessment of the effects of entrepreneurial activity,
these effects must be taken into account for future generations. In economics, discounting is
common to convert future costs and benefits into their present value. Discounting can be jus-
tified by the fact that (1) people tend to weight the present more than the future, (2) consump-
tion growth is expected in the long-term, and thus a unit of wealth is worth less in the future
than it is today, and (3) the benefits of additional consumption diminish as consumption levels
increase. These three aspects are discussed in the social discount rate (SDR), which is known
as the Ramsey rule, e.g. Federal Environment Agency (2012):

SDR=y+nxg

where y is the pure time preference rate (1), the n elasticity of the marginal utility of consump-
tion (3) and the g growth rate of per capita consumption (2). Social discount rate limits how far
into the future the effects are measured. For example, at a rate of 2 percent, impacts that are
50 years in the future have a present value of ~37 percent, and at 2 percent it is ~61 percent.

Assumptions about the value of the social discount rate and its components are the subject of
intense scientific debate, especially in the environmental economics literature on climate
change. This method follows the approach of the Federal Environment Agency (2012) with the
assumption of a long-term growth rate of g = 1.5 Percent (See also World Bank (2022)) and
n = 1. The equal assessment of the well-being of present and future generations is set as an

XVl



ethical imperative and is in line with the ideas of intergenerational justice widely established in
the climate change literature. This results in a social discount rate of 1.5 percent.
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V. Overview of the sources

of the physical satellites

Sources
Indicators Sub-indicators Specification ,
Main data source Additional Sources Coverage
(MRIO databases) Commentary
Gross value - - Full coverage b
added Eurostat, OECD, Health existin MR?IO sitellites
WIOD, EORA Economy Reporting (HER) 9
Empl of the BMWK
Economy mployees i i
- - Health Economy - -
Foreign trade Reporting (HER) of
the BMWK
Total greenhouse - EXIOBASE, EORA | Air Emission Accounts Full coverage by
Greenhouse gases in CO2 (Eurostat, OECD), GHG existing MRIO satellites
gases equivalents protocol to get actual
GWPs
Envi Particulate matter urban, peri-urban, | EXIOBASE, EORA | Air Emission Accounts Full coverage by
nviron- ' - .
ment PMzs rural, traffic (Eurostat, OECD) existing MRIO satellites
Air pollution
Water - - EXIOBASE, EORA | - Full coverage by

consumption

existing MRIO satellites
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Waste

Hazardous & non-
hazardous waste

Landfill, incinera-
tion, recycling

EXIOBASE HY-
BRID

EUROSTAT (env_wastrt)

Specification partial.
Not covered in existing
MRIO satellites

Social
affairs

Occupational
health and safety

Accidents Deadly & Non-Fa- | - EUROSTAT(hsw_n2_01,
tal hsw_n2_02), ILOSTAT
(2021), Kharel (2016),
Hamalainen, Takala, and
Kiat (2017)
Occupational Deadly & Non-Fa- | - European Agency for
Diseases tal Safety and Health at Work.

etal. (2019), US BLS (TA-
BLE SNRO7), (ILO 2011),
(ILO 2015).

In-house research: no
coverage in existing
MRIO satellites

Child labor

(ILOSTAT 2021), UNICEF
(2021), ILO and UNICEF
(2021)

In-house research: no
coverage in existing
MRIO satellites
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V. Composition MedTech Industry

products

ISIC Enalish name MedTech share of
Rev. 4 - 9 production value
AOL Crop and _anlmal_ pr_oductlon, hunting and re- 0.0%
lated service activities
A02 Forestry and logging 0,0%
A03 Fishing and aquaculture 0,0%
B Mining and quarrying 0,0%
C10-C12 Manufacture of food products, beverages, and 0.0%
tobacco products
C13-C15 Manufacture of textiles, wearing apparel, and 0.1%
leather products
Manufacture of wood and of products of wood
Cl6 and cork, except furniture; manufacture of arti- 0,0%
cles of straw and plaiting materials
C17 Manufacture of paper and paper products 0,0%
C18 Printing and reproduction of recorded media 0,0%
c19 Manufacture of coke and refined petroleum 0.0%
products
C20 uMcagufacture of chemicals and chemical prod- 0.6%
co1 Manufacture of pasm pharmgceutlcal products 3.1%
and pharmaceutical preparations
c22 Manufacture of rubber and plastic products 2,9%
co23 uM;lgufacture of other non-metallic mineral prod- 2.3%
C24 Manufacture of basic metals 0,3%
Co5 Manufacture of fabrlcate.d metal products, ex- 0.1%
cept machinery and equipment
C26 Manufacture of computer, electronic and optical 21.1%
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C27 Manufacture of electrical equipment 0,1%
C28 Manufacture of machinery and equipment n.e.c. 0,3%
c29 Man_ufac_ture of motor vehicles, trailers, and 0.1%
semi-trailers
C30 Manufacture of other transport equipment 1,0%
C31_C32 | Manufacture of furniture; other manufacturing 61,5%
c33 512?1?” and installation of machinery and equip- 0.8%
D35 IEII;ctrlcny, gas, steam, and air conditioning sup- 0.0%
E36 Water collection, treatment, and supply 0,0%
Sewerage; waste collection, treatment, and dis-
i posal activities; materials recovery; remediation 0
E37-E39 activities and other waste management ser- 0.0%
vices
F Construction 0,1%
G45 Wh(_)lesale and retail trade and repair of motor 0.0%
vehicles and motorcycles
G46 Wholesale trade, except of motor vehicles and 0.1%
motorcycles
Ga7 Retail trade, except of motor vehicles and mo- 1.1%
torcycles
H49 Land transport and transport via pipelines 0,0%
H50 Water transport 0,0%
H51 Air transport 0,0%
H52 Warehousmg and support activities for trans- 0.0%
portation
H53 Postal and courier activities 0,0%
| Accommodation and food service activities 0,0%
J58 Publishing activities 0,0%
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Motion picture, video and television program
production, sound recording and music publish-

J59 J60 | T ) ) 0,0%
ing activities; programming and broadcasting
activities
J61l Telecommunications 0,0%
162363 Computgr_progr_ammlng_, consul_tancy, _a_nq re- 0.0%
lated activities; information service activities
Financial service activities, except insurance 0
K64 and pension funding 0.0%
K65 Insurance, reinsurance, and pension funding, 0.0%
except compulsory social security
Activities auxiliary to financial services and in- 0
K66 surance activities 0.0%
L68 Real estate activities 0,0%
Legal and accounting activities; activities of
M69_M70 | head offices; management consultancy activi- 0,0%
ties
M71 A_rchltectl_JraI and engineering activities; tech- 0.0%
nical testing and analysis
M72 Scientific research and development 0,0%
M73 Advertising and market research 0,0%
M74_M75 (_)t_h_er profes_smnal, sc_:n_eptlflc, and technical ac- 0.0%
tivities; veterinary activities
N Administrative and support service activities 4,3%
084 Pub_llc admlr_nstratlon and defense; compulsory 0.0%
social security
P85 Education 0,0%
Q Human health and social work activities 0,1%
R_S Other service activities 0,0%
Activities of households as employers; undiffer-
T entiated goods- and services-producing activi- 0,0%

ties of households for own use
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u

Activities of extraterritorial organizations and
bodies

0,0%

Note: Deviations in the total are due to rounding.
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Indicators Glossary

Waste

Economic activities lead to the generation of solid waste at almost
all levels of the supply chain. Both the collection and disposal of
this solid waste leads to environmental degradation, which entails
economic costs (or external costs) to society.

Occupational
Diseases and ill-
nesses/occupational
injuries

Occupational diseases and injuries are health incidents arising in
connection with work activity. A distinction is made between fatal
and non-fatal cases. Negative effects arise for employers, the af-
fected employees but also society in general. The extent of the
damage depends, among other things, on the social security sys-
tem and the workplace. The nature of the damage includes, for
example, production losses, costs related to health care, or the
negative impact on human well-being and loss of quality of life
(Safe Work Australia 2015; European Agency for Safety and
Health at Work 2019).

Foreign trade

Foreign trade takes into account all exports and imports of goods
and services of German economic entities that have their perma-
nent seat (domicile) within Germany. The foreign trade activities
of the Health Economy are reported within the framework of the
HER according to the national accounts concept and acquisition
prices.

Gross value added

Gross value added (GVA) is the total value of the goods and ser-
vices produced in the production process (production value) mi-
nus the intermediate consumption used for this purpose. GVA
thus corresponds to the services provided in the individual sec-
tors. GVA makes it possible to highlight the economic importance
of an industry within the national economy or in comparison with
other sectors. The sum of the GVA of all branches or sectors plus
taxes on products minus subsidies on products gives the gross
domestic product (GDP). GVA thus reflects the contribution to
GDP.

Employed

Persons in employment include all persons who, as employees
(workers, employees, civil servants, marginally employed per-
sons, soldiers) or as self-employed persons or family workers,
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pursue an activity in Germany with a view to economic gain, irre-
spective of the extent of this activity. Persons with several simul-
taneous employment relationships are recorded only once with
their main activity. The data basis for the calculation of persons in
employment is the employment statistics of the Federal Statistical
Office.

Research and
development

Research and development (R&D) are regarded as a decisive
factor for long-term economic growth and is particularly important
in a resource-poor economy like Germany. Within the Health
Economy, a large part of R&D takes place in IHE and its industrial
research and development. In addition to the R&D activities of
companies and institutions outside universities, such as private
research institutes, R&D also takes place in the areas of human
pharmaceuticals, biotechnology and, last but not least, the
MedTech industry.

Risk of
child labor

A case of child labor is defined as a child who works more than
one hour per week when they are 5-11 years old, more than 14
hours per week when they are 12-14 years old, and more than 43
hours per week when they are 15-17 years old. Although the
working children may experience some benefits (e.g., better nu-
trition, greater control over the use of resources in their favor)
(Edmonds 2016), there are a variety of negative effects on the
children and society that overall outweigh the potential benefits
(Gordon 2008).

Air pollution

Air pollution is the contamination of indoor or outdoor air by chem-
ical, physical or biological substances that alter the natural prop-
erties of the atmosphere. Domestic incinerators, motor vehicles,
industrial plants, and forest fires are common sources of air pol-
lution. Pollutants of particular concern to public health include par-
ticulate matter, carbon monoxide, ozone, nitrogen dioxide and
sulfur dioxide. Outdoor and indoor air pollution causes respiratory
and other diseases and is a major cause of morbidity and mortal-
ity (WHO 2022).

Economic footprint

The term "economic footprint" refers to the overall economic im-
portance of an industry. The economic footprint is the sum of di-
rect, indirect, and induced value added or employment effects.
The direct effects first describe the direct effects of an industry on
the German economy. They can refer to the contribution of an
industry to the overall economic production value, to gross value
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added or to the number of persons in employment. Since the pro-
duction activities of an industry require intermediate goods, the
purchase of these goods in turn results in higher production from
suppliers, who in turn demand intermediate goods for their pro-
duction processes. The resulting effects (e.g., employment) are
called indirect effects of an industry. Finally, the induced effect
guantifies the contribution resulting from the re-spending of
wages and salaries. This is, for example, the number of persons
in employment in the economy as a whole, who produce con-
sumer goods for employees in the Health Economy and their sup-
pliers.

Greenhouse gases

Emissions of greenhouse gases cause climate change by creat-
ing a greenhouse effect in the Earth's atmosphere. These emis-
sions mainly include carbon dioxide, methane, and nitrogen diox-
ide, which are therefore the main cause of climate change. As a
result of climate change, we will see an increase in extreme
weather events and a rise in sea levels, as well as a decline in
surface and groundwater resources due to warming. This, in turn,
will lead to additional economic and social damage for present
and future generations.

Water consumption

The changes in the global water cycle pollute the environment
and cause measurable damage. Increasing water demand and
decreasing freshwater availability in an area can led to water
scarcity, causing damage to human health, the quality of ecosys-
tems and natural resources. The impacts of water consumption
vary from region to region, as they depend on water scarcity in
each region.
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