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Combined Management Report

The management report of Merck KGaA, Darmstadt, Germany, has
been combined with the Group management report. The annual
financial statements and the combined management reports of the
Group and Merck KGaA, Darmstadt, Germany, for 2017 are being
filed with the electronic German Federal Gazette (elektronischer
Bundesanzeiger) and are available on the website of the German
company register.
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Fundamental Information

about the Group
The Group

We are a global science and technology company headquartered in
Darmstadt, Germany. With a history of nearly 350 years, we are the
oldest chemical and pharmaceutical company in the world. In line
with our strategic direction, our company comprises three business
sectors: Healthcare, Life Science, and Performance Materials.

In Healthcare, we discover, develop and manufacture prescription
medicines used to treat cancer, multiple sclerosis, and infertility. Our
products help millions of people around the world.

In Life Science, we conduct research for researchers, providing
scientists with laboratory materials, technologies and services. Our
aim is to make research and biomanufacturing easier, faster and
more successful.

Performance Materials develops specialty chemicals and materials
for demanding applications - from liquid crystals and OLED materials
for displays to effect pigments for coatings and cosmetics up to high-
tech materials for the manufacture of integrated circuits.

We operate globally under our corporate brand - the only exceptions
are Canada and the United States. In these countries, we operate as
EMD Serono in the biopharmaceutical business, as MilliporeSigma in
the life science business and as EMD Performance Materials in the
high-tech materials business.

Apart from our three business sectors, our financial reporting
presents the five regions Europe, North America, Asia-Pacific (APAC),
Latin America as well as Middle East and Africa (MEA). As of Decem-
ber 31, 2017, we had 52,941 employees worldwide, which compares
with 50,414 on December 31, 2016.!

Healthcare

Our Healthcare business sector comprises the three businesses
Biopharma, Consumer Health, and Allergopharma. Since 2015, Belén
Garijo has been the CEO of our Healthcare business sector and
member of the Executive Board. In 2017, Healthcare generated 46%
of Group sales and 41% of EBITDA pre (excluding Corporate and
Other), making it the largest of our three business sectors. The
regions Europe and North America generated 57% of Healthcare’s
net sales in 2017. In recent years, we have steadily expanded our
presence in growth markets. In 2017, Asia Pacific and Latin America
accounted for 36% of sales. Our divestment of the Biosimilars
business to Fresenius closed on August 31.

BIOPHARMA

Our Biopharma business discovers, develops, manufactures and
markets innovative pharmaceutical and biological prescription drugs
to treat cancer, multiple sclerosis (MS), infertility, growth disorders
as well as certain cardiovascular and metabolic diseases. Biopharma
is the largest of our Healthcare businesses. We operate in four fran-
chises: Oncology, Neurology & Immunology, Fertility, and General
Medicine & Endocrinology. Our streamlined R&D pipeline positions
us with a clear focus on becoming a leading specialty innovator in
oncology, immuno-oncology and immunology, including multiple
sclerosis.

In 2017, we reinforced our commitment to growing our immu-
nology pipeline to provide new options to better the lives of people
with immunological diseases with the receipt of regulatory approvals
for Mavenclad® (cladribine tablets) in the 28 member states of the EU
as well as Liechtenstein, Iceland and Norway; Canada and Australia.
We reached important development milestones for atacicept and
sprifermin, reporting our results at key medical meetings around the
world.

In June, the Committee for Medicinal Products for Human Use
(CHMP) of the European Medicines Agency (EMA) issued a positive
opinion for approval of Mavenclad®. Data from clinical trials indicate
that Mavenclad® can lead to high and sustained efficacy through
selective modulation of B and T cells, resulting in lasting resolution
of inflammation. We have robust data relating to the safety and
tolerability profile and consider our unique oral shortcourse treatment
to be an important therapeutic option for patients with relapsing
multiple sclerosis (RMS) with high disease activity. We view Mavenclad®
as a complementary new oral treatment option in our MS product
portfolio. Our MS treatment Rebif® is and remains a well-established
therapy.

In August, the European Commission (EC) granted marketing
authorization for Mavenclad® in the treatment of highly active relapsing
multiple sclerosis. In December, the Therapeutic Goods Administration
(TGA) in Australia updated the registration including the indication,
dosing and safety information of Mavenclad® for the treatment of
relapsing-remitting (RRMS), and Health Canada approved Mavenclad®
as monotherapy for the treatment of adult patients with RRMS. In
January 2018, the Israeli Ministry of Health approved Mavenclad®
for the treatment of adult patients with highly active relapsing MS
as defined by clinical or imaging features.

*The Group also has employees at sites which are not fully consolidated subsidiaries. These figures refer to all people directly employed by the Group and therefore may deviate from figures in

the financial section of this report.
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We presented data on sprifermin, our investigational treatment for
knee osteoarthritis, at the ACR/ARHP Annual Meeting held in Novem-
ber. The study of 549 patients met its primary endpoint, demon-
strating statistically significant, dose-dependent increases in MRI
total femorotibial joint cartilage thickness from baseline in the two
sprifermin groups receiving the highest doses as compared with the
placebo group after the two-year treatment period.

We presented a total of 11 abstracts at ACR/ARHP, highlighting
the momentum of our various clinical programs in immunology. We
presented other data of note on a Phase II post-hoc study analysis
of atacicept for SLE patients with high disease activity. In the analysis
of ADDRESS II, a 24-week, randomized, placebo-controlled Phase IIb
study of 306 people, those who had high disease activity at baseline
had three to five times the odds of attaining low disease activity at
24 weeks when treated with atacicept 150 mg dose (n=51) as com-
pared to those treated with placebo (n=52).

Erbitux® (cetuximab) remains the second best-selling drug in
the portfolio of our Biopharma business and is our flagship product
in oncology. The product is a standard of care for patients with
epidermal growth factor receptor (EGFR)-expressing, RAS wild-type
metastatic colorectal cancer (mCRC) therapy, as well as both recur-
rent/metastatic and locally advanced squamous cell carcinoma of
the head and neck (SCCHN). We continue to invest in Erbitux® and
are committed to making it available to those patients whom it will
benefit most.

Together with Pfizer Inc., USA, we are developing much-needed
new treatment options for patients with hard-to-treat cancers. In
2017, we made key progress in this area. We have obtained a total
of six regulatory approvals for our anti-PD-L1 antibody avelumab
under the brand name Bavencio®. The U.S. Food and Drug Adminis-
tration (FDA) granted two accelerated approvals for Bavencio® for
the treatment of adults and pediatric patients 12 years and older
with metastatic Merkel cell carcinoma (MCC) and previously treated
patients with locally advanced or metastatic urothelial carcinoma
(UC). These indications were approved under accelerated approval
based on tumor response rate and duration of response. Continued
approval for these indications may be contingent upon verification
and description of clinical benefit in confirmatory trials. The prognosis
for both patient groups is very poor, so for patients around the world
this may represent a welcome new treatment option. Furthermore,
approvals were granted for Merkel cell carcinoma in Switzerland,
Japan, Canada and in the 28 member states of the European Union,
as well as Iceland, Liechtenstein and Norway.

Approvals followed in Australia and Israel in early 2018. In addition,
Bavencio® was approved for the treatment of patients with urothelial
carcinoma in Israel in late January 2018.

The Bavencio® approvals were based on data from our compre-
hensive clinical development program, JAVELIN, which currently
comprises at least 30 clinical programs, including various Phase III
trials, and over 7,000 patients evaluated across more than 15 dif-
ferent tumor types. In addition to MCC and urothelial carcinoma,
these cancers include breast, gastric/gastro-esophageal junction,
head and neck, Hodgkin’s lymphoma, melanoma, mesothelioma,
non-small cell lung, ovarian, and renal cell carcinoma. Key data from

* Geri™ is not yet available in the United States.
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the JAVELIN program were presented at major medical congresses
in 2017 to help advance understanding of the field of immuno-
oncology, and this will continue in 2018.

In November, we announced that our Phase III JAVELIN Gastric
300 study did not meet its pre-specified primary endpoint of superior
overall survival. The study set a high bar for success and although
the primary endpoint was not met, we believe that the data will
provide valuable insights. We will therefore further examine the data
in an effort to better understand the results and intend to present
the results at an upcoming medical congress.

In addition, as part of our commitment to developing new treat-
ment options for patients with hard-to-treat cancers who would
otherwise have a low chance of survival, we are exploring all potential
options and have entered into four new strategic collaborations to
evaluate avelumab in combination with a range of complementary
oncology medicines (further details can be found under “Research &
Development”).

An important growth driver for our Biopharma business is our
portfolio of fertility products that help couples conceive a child,
ranging from drugs to technologies. Infertility has become a key topic
globally due to the trend towards delaying childbirth. We see steadily
increasing demand in growth markets fueling sales. In addition, we
are facing a rapidly changing environment in the fertility market,
changes in competitive environment trending towards increased price
pressure in the drugs business, more educated patients and an
increasing importance of technologies in Fertility. The innovative
strategic objective of our Fertility business is to develop from the
world market leader in fertility drugs into an integrated fertility treat-
ment partner. We are therefore focusing on turning these trends into
opportunities for our company to achieve further growth. The first
step to achieve this goal was to complement our existing drug port-
folio with a continuously expanding innovative technologies offering.

We are the only company to offer recombinant versions of the
three natural hormones needed to treat infertility as well as a
complete and clinically tested portfolio for every stage of the repro-
ductive cycle. We are continuously supporting patients on their IVF
journey. In November, the FDA approved a new version of the Gonal-f®
(follitropin alfa injection) prefilled pen that is easy-to-learn and easy-
to-use (please refer to the R&D section for details). Earlier in the
year we received regulatory approval for the new Pergoveris® pen in
Europe (please refer to the R&D section for details).

Our Fertility Technologies business continues to broaden its
footprint. In December, we announced U.S. FDA 510(K) clearance of
the benchtop embryo incubator Geri™!. This innovative technology,
designed to improve processes in fertility laboratories, will be
commercially available to IVF clinics in the United States as of the
first half of 2018. In early 2017, we announced the release of two
advanced Fertility Technologies products for improved efficiency in
the assisted reproductive treatment (ART) lab, Eeva® Test 3.0 and
Geri™ humidified incubation products.

In January, we opened our first Center of Excellence (CoE) for
fertility, an international state-of-the-art facility for high-quality
training of healthcare professionals, such as physicians and embry-
ologists, to improve clinical practices, protocols and clinical outcomes.
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Every day, more than 60 million patients around the world use our
trusted general medicine and endocrinology (GM&E) medicines.
Today, Concor®, Euthyrox®, Glucophage® and Saizen® are high-value
brands and market leaders in many key markets around the world.
As a result, in terms of sales GM&E is the largest business franchise
of our Healthcare business sector, with strong double-digit growth
in all major therapeutic areas in 2017, contributing significantly to
the overall profitability of Biopharma and Merck KGaA, Darmstadt,
Germany. Although no longer patent-protected, the brand equity
built over decades makes our flagship products cornerstones for the
treatment of chronic cardiovascular, metabolic and endocrine diseases.

Concor®, containing bisoprolol, is the leading beta-blocker for
chronic cardiovascular diseases such as hypertension, coronary
artery disease and chronic heart failure. With a market share above
40% and double-digit sales growth, Euthyrox® (active ingredient
levothyroxine) is the worldwide market leader for treating hypo-
thyroidism, a disease with high prevalence but low diagnosis in most
emerging markets. Glucophage®, containing the active ingredient
metformin, is the drug of choice for first-line treatment of type 2
diabetes. In May, the Medicines and Healthcare products Regulatory
Agency (MHRA) in the United Kingdom authorized Glucophage® SR
(sustained release formulation; metformin) for the reduction in the
risk or delay of the onset of type 2 diabetes in adult, overweight
patients with impaired glucose tolerance (IGT) and/or impaired fast-
ing glucose (IFG), and/or increased glycated hemoglobin (HbA1lc),
when intensive lifestyle changes for three to six months have failed.
In addition to the United Kingdom, we have approvals in the indica-
tion of prediabetes in 16 markets and see great potential due to an
increasing prevalence of diabetes.

We also help to raise awareness and education in the areas we
operate in, such as thyroid diseases and diabetes. For example, we
took part in International Thyroid Awareness Week and announced
a partnership with the International Diabetes Federation (IDF), which
will serve as a basis for joint education and communication activities
to raise awareness of the importance of type 2 diabetes prevention.

Saizen® (somatropin) is our main endocrinology product and is
indicated for the treatment of growth hormone deficiency (GHD) in
children and adults. Saizen® is delivered with the easypod™ electro-
mechanical injection device, the only growth hormone injection device
of its kind. easypod™ is able to wirelessly transfer data such as
injection times, dates and doses to the web-based software system
easypod™ connect, making it easier for healthcare practitioners and
patients to ensure adherence and reach their treatment goals.
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At the 2017 Pharmaceutical Market Excellence Awards, we won in
the category “Excellence in Innovation”. We were awarded for our
eHealth ecosystem designed to improve treatment outcomes by
working with patients, carers and healthcare professionals.

CONSUMER HEALTH

Our Consumer Health business focuses on consumer-centric inno-
vation under the umbrellas of several strategic brands such as
Neurobion®, Bion3®, Seven Seas®, Nasivin®, Femibion® and Dolo-
Neurobion®, as well as Vivera®/Floratil®, Sangobion®, Vigantoletten®,
Apaisyl®, and Kytta®. The aim is to emotionalize these over-the-
counter and food supplement brands so that they become irresistible
love brands in the eyes of our consumers and customers alike. Most
of these brands are fully aligned with the newly established purpose
of the Consumer Health business: “We exist to prepare society for a
new era of humans living 100 healthy years.”

Global megatrends favor the future growth of our Consumer
Health business. People are becoming more health-conscious and
looking after their own physical well-being. Preventive healthcare
and minimally invasive treatment are growing in importance in both
established and developing markets, the latter characterized by a
growing middle class with specific needs. As people and societies are
growing older than ever before, Consumer Health has established a
movement around its new purpose of actively driving change in the
societies it operates in, all under the independent label and motto
“WE100®.”

Consumer Health currently ranks among the top 15 players in
the global OTC market and already generates more than 50% of its
annual sales in developing growth markets. In particular, markets
such as Mexico, Brazil, Poland, Greece, South Africa, India, Indonesia,
Thailand, and Malaysia are delivering significant growth rates. To
further align the regional strategies with the strategic brand strate-
gies and to even better focus on efficient region-brand combinations,
the business has reorganized its brand structure into a brand-
franchise model leveraging its full expertise and capabilities across
functions.

On September 5, we announced that we are preparing strategic
options for our Consumer Health business, including a potential full
or partial sale of the business as well as strategic partnerships. This
is consistent with our focus on our innovation-driven Biopharma
pipeline.
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ALLERGOPHARMA

Our allergy business Allergopharma is one of the leading companies
in the field of allergy immunotherapy (AIT). The Allergopharma port-
folio includes a diverse spectrum of approved allergen products that
meet high quality standards. AIT (hypo-sensitization, desensitization,
specific immunotherapy) is the only causal therapy for treating allergies
to unavoidable allergens.

We manufacture products to diagnose and treat type 1 allergies
such as hay fever or allergic asthma. Our allergy business offers high-
dose, hypoallergenic, standardized products for allergen immuno-
therapy of pollen and mite allergies. These allergoids have a special
focus in Allergopharma’s product portfolio and constitute a corner-
stone in its integrated health approach for patients suffering from
these conditions. For effective treatment, reliable diagnosis is key.
Allergopharma offers a broad range of diagnostics in the field of
allergies with more than 100 single allergens, providing physicians
with the specific tools needed to identify the substances causing an
allergy. In addition, Allergopharma provides individual allergen
extracts on a named patient basis, which are needed to treat less
frequent allergies. Personalized medicine has been a reality for
Allergopharma for many years now. Products of Allergopharma are
available in 18 countries worldwide.

Life Science

In our Life Science business sector, our purpose is to solve the
toughest problems in life science by collaborating with the global
scientific community - and through that, we aim to accelerate access
to health for people everywhere. Udit Batra has been the CEO of
our Life Science business sector since 2014 and a member of our
Executive Board since 2016. In 2017, Life Science generated 38%
of Group sales as well as 38% of EBITDA pre (excluding Corporate
and Other).

We serve customers in academia, biotech and pharma - helping
them to deliver the promise of their work better, faster and safer.
As a leading player in the life science industry, we offer innovative
solutions for scientists and engineers at every stage.

Our 300,000 products range from lab water systems to genome-
editing tools, antibodies and cell lines, as well as end-to-end biopro-
cessing systems to support the manufacturing needs of both emerg-
ing biotech and large pharma companies. For example, our Life
Science business sector created the first-ever commercially available
cell line platform for faster, simpler selection and scale-up of high-
producing clones for making recombinant protein drugs. Used to
produce biopharmaceuticals, the CHOZN® cell line has been proven
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to shorten bioproduction times in early development, enabling
customers to enhance their speed to market and decrease costs.

Another example is our Life Science business sector’s Mobius®
single-use bioreactors, which help customers move closer to fully
disposable manufacturing. Single-use technology is becoming
increasingly popular in the industry. With single-use disposable
equipment, customers get improved batch turnaround times, reduced
risk of product cross-contamination, decreased capital costs and
have less equipment to clean.

After successfully orchestrating the largest integration in the
history of our company, our Life Science business sector redesigned
its organizational structure in the second quarter of 2017 to capture
growth opportunities even more nimbly and to align the entire organi-
zation to optimally contribute to, and capitalize on the strength of the
Group. Strategic Marketing & Innovation units and commercial teams
have been streamlined into three distinct business units — Research
Solutions, Process Solutions and Applied Solutions - with each
designed to increase agility and drive sustained entrepreneurship to
better serve our customers.

Our Life Science business sector generates recurring sales and
stable, attractive cash flows in an industry characterized by stringent
regulatory requirements. A highly diversified and loyal customer base
additionally ensures a low-risk profile. We benefit from a broad and
relevant portfolio, a highly efficient supply chain that includes an
e-commerce platform and global reach.

Our e-commerce platform, www.sigmaaldrich.com, allows
customers in nearly every country to easily find the exact products
needed to advance their research. Currently, more than 80% of our
Life Science business’ legacy products are available on the platform.
In 2016, we implemented a centralized initiative to manage all
customer acquisition channels and scaled search advertising to
include more than two million active keywords to drive increased
web traffic to the content customers are seeking. In 2017, we con-
tinued to optimize our web channel and streamline the customer
experience, resulting in increased user sessions and revenue.

We continued our journey to spark curiosity in the next genera-
tion of scientists with a year-long Curiosity Cube™ tour across the
United States. The tour was built on the business sector’s successful
Curiosity Labs™ program, where employee volunteers brought leading-
edge science, technology and experiments to tens of thousands of
students around the globe - aiming to inspire a future career in
Science, Technology, Engineering and Math (STEM). Through 2017,
the Curiosity Cube™ - a retrofitted shipping container transformed
into a mobile science lab - visited 79 schools, held 54 public events
and reached 38,040 students.
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The Life Science Research Solutions business unit serves customers
focused on identifying and developing new medicines. We offer a
broad and relevant portfolio of solutions that enables scientific
discovery through collaborative partnerships across the customer
journey. This includes more than 200,000 products and services,
including molecular platforms, protein and pathway technologies,
biochemicals, materials science and cell culture workflow tools.

In May, we acquired Grzybowski Scientific Inventions (GSI) to
complement our industry-leading e-commerce platform and chemistry
portfolio of more than 400,000 building blocks, catalysts and reagents
for chemical synthesis. GSI developed a revolutionary computer-aided
retro-synthesis tool, used to advance reaction rules and proprietary
algorithms to identify synthesis pathways that meet user-defined
constraints. Virtual synthesis significantly reduces the time between
chemical target conception and route evaluation by using a lab’s
preferences to filter millions of data points.

The Process Solutions business unit delivers end-to-end products
and expertise to customers who take what is developed in labs and
manufacture it. We offer a diverse range of products to pharmaceu-
tical and biotechnology companies that enables customers to develop
large- and small-molecule drugs safely, effectively and cost-efficiently.
The 15,000-plus products and services in this business unit include
single-use manufacturing, filtration, chromatography and purification,
virus reduction, pharma and biopharma raw materials, drug delivery
compounds and engineering and validation services.

As a leader in single-use technology, we launched an industry-
first program that allows more flexibility, better supply predictability
and shorter lead times for safer and more efficient drug manufacture
through the Mobius® MyWAY portfolio. This is critical to customers
ranging from contract manufacturing organizations to large pharma
companies, whose biggest challenge is getting custom assembly with
fast, reliable lead times for quicker turnarounds and more rapid
biomanufacturing.

Our single-use chromatography portfolio was boosted in August
with an agreement to acquire Natrix Separations, a provider of hydro-
gel membrane products based in Ontario, Canada. Natrix is known for
its unique technology platform, which delivers high productivity and
impurity removal in a single-use format. The acquisition complements
our efforts to drive next-generation bioprocessing, ultimately enabling
faster and more efficient technology for customers.
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In September, China’s first BioReliance® End-to-End Biodevelopment
Center was opened in Shanghai. The center provides a full range of
process development capabilities and services, including cell line
development, upstream and downstream process development and
non-GMP clinical production. The center is designed to meet the
specific needs of customers in the APAC region.

The Applied Solutions business unit supports customers in their
efforts to ensure that drugs, food and beverages are safe for
consumption. We provide trusted products and comprehensive work-
flow solutions that streamline processes, lower costs and deliver
consistent, reliable results. Our 62,000-plus products and services
include analytical separation systems, reference materials, lab water
instruments with consumables and services, and microbiology and
bio-monitoring testing materials.

Our Life Science business sector reinforced its commitment to
food safety with the acquisition of BioControl Systems Inc., offering
customers a complete workflow solution for food pathogen testing.
BioControl’s established rapid-detection technology and third-party-
validated testing platforms complement our current portfolio of
instruments and consumables. The acquisition strengthens our ability
to help customers protect the global food supply by providing an
extensive portfolio of state-of-the-art testing technology.

Following the acquisition, we opened our first customer food-
safety studio, located in Bellevue, Washington, USA, for manufac-
turers of all types of food. The new center gives customers access
to a complete food-safety workflow, from raw materials testing to
finished-product safety testing, to help find, correct and prevent
hazards within the food supply chain. The investment brings teams
together in a workspace designed to foster open innovation and
collaboration aimed at our becoming the leader in food-safety testing.

In March, we marked the 50th anniversary of our first lab water
system launch and introduced worldwide the Milli-Q® IQ 7000, the
seventh-generation Milli-Q® water purification innovation. There have
been tremendous advancements in the lab, and today’s scientists
continue to seek ways to improve reproducibility and reliability of
data. The new lab water system addresses these pain points. Milli-Q®
water has become synonymous with ultrapure lab water and is the
most cited brand in peer-reviewed publications.
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Performance Materials

Our specialty chemicals business is combined in our Performance
Materials business sector. The portfolio includes high-tech chemicals
for applications in fields such as consumer electronics, lighting, coat-
ings, printing technology, paints, plastics, and cosmetics. Perfor-
mance Materials comprises four business units: Display Materials,
Integrated Circuit Materials, Pigments & Functional Materials, and
Advanced Technologies. In September 2017, Kai Beckmann, a mem-
ber of our Executive Board since April 2011, succeeded Walter Galinat
as CEO Performance Materials. In 2017, our Performance Materials
business sector’s share of Group sales amounted to 16% and its
share of EBITDA pre (excluding Corporate and Other) was 21%. The
EBITDA pre margin amounted to 40.1% of sales.

Global demand for innovative display solutions has continued to
grow in recent years. The demand for high-quality consumer elec-
tronics, such as high-resolution televisions and smartphones, will
rise further in the coming years. This will be accompanied by the
building of new capacities and growth in volume demand, driven
primarily by large-screen televisions. In Display Materials, our largest
business unit, we observed a normalization of our market shares in
the liquid crystals sector in 2017. We want to stabilize this situation
by further strengthening our position as market and technology
leader. Key to this are new, sophisticated liquid crystal technologies,
such as SA-VA (self-aligned vertical alignment) and UB-Plus (ultra
brightness). Both new technologies are being intensively tested by
customers - initial quantities to manufacture the corresponding
display panels have already been sold. The innovative, energy-saving
liquid crystal technology UB-FFS (ultra-brightness fringe-field switch-
ing) for small and medium-sized displays recorded double-digit
growth compared with 2016. In addition, we further enhanced our
ability to support customers in solving process technology issues. In
2017, we made further progress in developing new applications for
liquid crystals. For example, we opened the first production facility
for switchable liquid crystal window modules in Veldhoven, the Neth-
erlands. This is an important milestone for capturing a new market
segment for liquid crystals. Frost & Sullivan recognized our liquid
crystal window technology with the Technology Innovation Award
2017. We also made good progress in applying liquid crystal tech-
nologies to smart antennas and automotive headlight systems,
where we expect to generate initial sales in 2018.

In 2017, our annual “Displaying Futures” symposium, which took
place in Tokyo, focused on the topic of Digital Transformations. We
host this symposium in order to stimulate an interdisciplinary dia-
logue on the development and potential of technologies and their
future impact on society. Experts in robotics, artificial intelligence
(AI) and design participated, elucidating digital transformation from
the various perspectives. Back in 2016, we launched the Displaying
Futures Award to promote young entrepreneurs and researchers.
The aim of this year’s call for proposals was to identify flexible appli-
cations in the field of hybrid electronics. The prize, worth US$ 50,000,
was awarded to three teams from Canada and the United Kingdom.
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Integrated Circuit Materials is our second-largest business unit and
supplies products to manufacture integrated circuits and micro-
electronic systems, for antireflection coatings, and for the mini-
aturization of transistor structures. Deposition materials and conductive
pastes for semiconductor packaging round off the portfolio. As an
important partner to leading global electronics manufacturers, the
business unit achieved very strong organic sales growth and gained
relevant market shares in an overall positively developing semicon-
ductor market. Particularly strong growth was generated by materi-
als for dielectric insulating layers and metal layers deposited from
the gas phase used for advanced processors and latest-generation
storage chips. At industry events such as the international trade show
for semiconductor technology Semicon Korea, SPIE Photonics West
in San Francisco, California, USA, and Semicon Taiwan, we presented
our portfolio expanded by the acquisitions of SAFC Hitech and Ormet
Circuits. At the International Conference on Atomic Layer Deposition
(ALD) in Denver, Colorado, USA, we presented our latest advances
in coating technology. In order to support our business expansion in
Asia, we opened a new research and application center at our site in
Kaohsiung, Taiwan. The center houses two laboratories developing
applications for coating materials and semiconductor packaging in
order to provide future-oriented support to our customers.

The Pigments & Functional Materials business unit develops and
markets a comprehensive product portfolio of decorative effect pig-
ments and functional materials. Our effect pigments are primarily
used in automotive and industrial coatings, plastics, printing appli-
cations, cosmetics and some foods, in order to give products a unique
luster. Functional materials include laser marking, conductive
additives, applications for counterfeit protection as well as high-
quality cosmetic active ingredients, for example for use in skin care,
as well as sun protection and insect repellants. In 2017, we intro-
duced Xirallic® NXT Cougar Red as a new product for coating appli-
cations. It belongs to the improved product generation of the well-
known high-tech effect pigments and stands out due to an attractive
bluish red and very intense glitter. We developed a special clear coat
for new effect dimensions in automotive coatings in cooperation with
Daimler, the coatings specialist PPG Industries and the Fraunhofer
Institute for Manufacturing Engineering and Automation. This new
development, which was presented at Sucar, the international
conference on automotive body finishing in Cannes, France, can
significantly intensify the effect on existing OEM base coats, making
it possible to create completely new color tones. For its innovative
3D effect printing technology, our company entered into a strategic
partnership with Schmid Rhyner of Switzerland. The aim is to further
develop this innovative printing process with effect pigments for
various surfaces and markets. We added Tivida® FL 3000 to our
portfolio of fluorosurfactants. Its competitive differentiation is based
on its favorable ecotoxicological profile, and even in very low con-
centrations it significantly improves the flow and wetting behavior
of coating systems.
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At the Laser World of Photonics 2017 exhibition, we presented a new
pigment for laser marking in a new application field. Iriotec® 8826
is particularly suitable for dark and high-contrast marking of colored
polymers and for the first time enables the laser marking of films.
Besides materials for technical applications, we are working on inno-
vative materials for cosmetics. In 2017, two new raw materials com-
plemented our portfolio: RonaCare® Pristine Bright liquid, a liquid
variant of an active ingredient that makes the skin appear naturally
lighter, and an alcohol-free variant of the anti-aging active ingredient
RonaCare® CP5.

In 2017, we opened a new application laboratory in Shanghai,
China. It is the first application laboratory for pigments and functional
materials in China, through which we offer our customers compre-
hensive tailored services for our products and at the same time work
with them to develop new products. China is one of the fastest-grow-
ing markets for our pigments and cosmetics businesses. With the
new application laboratory, we are continuing our 20-year commit-
ment in this business in China and Southeast Asia, and are under-
scoring our leading position in pigments and functional materials.

At the International Symposium on Automotive Lighting (ISAL)
in Darmstadt, we presented our functional pigments for lighting
applications. With these pigments from the Iriotec® 8000 series,
circuit layouts can be integrated into injection-molded components
or powder-coated components in laser direct structuring processes.
Laser structuring of the components offers tremendous design
freedom, especially since these pigments also enable light-colored
design in addition to dark modules.

In 2017, the Advanced Technologies business unit invested
further, particularly in future-oriented research and development in
Performance Materials. A very good example of this are our materi-
als for organic light-emitting diodes (OLEDs). The OLED materials
business is one of our fastest-growing businesses. We worked inten-
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sively to improve materials for televisions, for instance. Brighter
displays and a larger color spectrum were two areas of focus. At our
debut at the International Motor Show (IAA) in Frankfurt, Germany,
we exhibited rear lights with OLED materials, for instance. As OLEDs
are extremely thin and lightweight, the parts require only little space.
This allows rear lights in new forms, giving vehicle designers even
greater possibilities in the future. OLED materials also permit free-
form displays in vehicle interiors, which expands the design possi-
bilities even further. The technology permits particularly vivid con-
trasts, brilliant colors, sharp images, and pleasant readability. We are
continuing to drive OLED technology forward. The capacities at the
application laboratory in Korea were doubled in 2017. High-quality
phosphors are used for the backlighting of liquid crystal displays. We
launched our new full-spectrum phosphors for application in violet
chip-based LEDs. They are very luminous and achieve a high color
rendering index and a spectrum that comes very close to natural
sunlight. Apart from the use of OLED materials in displays, we are
continuing to target the lighting market.

In the field of organic photovoltaics, more and more pilot projects
demonstrate the manifold applications of the technology in architecture.
In initial construction projects in Europe and Brazil, printed solar
foils turn glass fagades and canopies into active power generators.
In 2017, we received the Innovation Award Architecture + Building
at the BAU 2017 for our organic photovoltaic modules developed in
cooperation with Belectric OPV.

Strategic realignment

In 2018, we want to focus even more strongly on the needs of our
customers and markets. Therefore, in December 2017, we announced
that we will combine our expertise in three newly created business
units aligned with our target markets: Display Solutions, Semicon-
ductor Solutions and Surface Solutions.
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Objectives and Strategies

General principles and Group strategy

GENERAL PRINCIPLES

Our company is a vibrant science and technology company. Across
Healthcare, Life Science and Performance Materials, we bring expert
and high-quality products to the world. Our aim is to achieve techno-
logical progress that will improve life and make our customers and
business associates more successful. This aspiration is embodied by
value-based and economically sustainable corporate governance, and
steers the strategic development of the Group.

Our annual strategic development process follows firmly defined
principles. Our business portfolio is expected to be adequately balanced
at all times so as to reflect an optimum mix between entrepreneurial
opportunities and risks and ensure the long-term success of the com-
pany. We achieve this through our diversification into three comple-
mentary business sectors that make the company as a whole less
dependent on economic cycles, as well as by further expanding our
presence in global growth markets. This exemplifies the long-term
direction of our Group strategy. The company structure of Merck KGaA,
Darmstadt, Germany, also contributes to this. The Merck family holds
approximately 70% of the capital of Merck KGaA, Darmstadt, Germany,
via E. Merck KG, Darmstadt, Germany, the personally liable partner.
In addition, the structure requires the Executive Board, whose mem-
bers are also personally liable partners, to pay special attention to the
long-term value creation.

For us, the principle of long-term thinking and actions applies not
only to economic aspects, but also encompasses corporate respon-
sibility. We pursue three strategic spheres of activity: health, envi-
ronment as well as culture and education. The focus is always on the
future viability of society and the competitiveness of our company.
With our current and future product portfolio, we want to help meet
global challenges, from urbanization to aging populations.
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GROUP STRATEGY

Over the past decade, our company has transformed itself from a
classic supplier of chemicals and pharmaceuticals into a global science
and technology company. The main driver was the transformation of
our business portfolio, particularly through the divestment of our
Generics business (2007) and the acquisitions of Serono (2007),
Millipore (2010), AZ Electronic Materials (2014), and Sigma-Aldrich
(2015). In addition, we focused our businesses on innovation-driven
and highly specialized products, extensively revamped our internal
structures and processes, and expanded our presence in global
growth markets. In line with this strategy, we completed the divest-
ment of our Biosimilars business in 2017. In addition, we are pre-
paring strategic options for our Consumer Health business, including
a potential full or partial sale of the business as well as strategic
partnerships.

Today, we hold leading positions in the respective markets of our
three business sectors Healthcare, Life Science and Performance
Materials, and are working to bolster and expand these. To this end,
we are pursuing innovation-driven, organic growth. For instance, by
2022 we are targeting sales of around € 4 billion with new products.
New medicines from the pharmaceutical pipeline are to contribute
around € 2 billion, with Life Science and Performance Materials inno-
vations each contributing around € 1 billion in sales.

Targeted acquisitions capable of meaningfully complementing or
boosting our strengths remain a growth option. However, we con-
tinue to rule out major acquisitions of more than € 500 million as
long as the debt level expressed as the ratio of net financial debt to
EBITDA pre is greater than 2, unless divestments could be used to
finance them. By the end of 2018, we aim to reduce our debt level
to below 2 again. At Group level, we reduced our net debt by around
€ 1.4 billion in 2017. At the same time, strict financial discipline
supports the rating of the Group. Our dividend policy reflects a sus-
tainable earnings trend.

Our Group strategy aims to resolutely continue the transforma-
tion of Merck KGaA, Darmstadt, Germany, into a science and tech-
nology company and to position the company as a leading player in
a changing market environment. We focus on three areas of key
priority, namely “Performance”, “People” and “Technology”.



Combined Management Report

Priority area “Performance”

The priority area “Performance” encompasses all activities that
create sustainable, profitable growth. To this end, we are closely
aligning our businesses with the wishes and needs of customers and
patients, not only through our products, but also best possible prox-
imity. The basis for this is formed by efficient structures and processes
as well as sustainable financial management.

In Healthcare, the strategic direction is to become a global spe-
cialty innovator and we aim to maximize growth of existing franchises
and to deliver pipeline with an average of one product launch or
indication per year from 2017. We intend to keep our base business
organically stable until 2022. In 2017, the potential of the pipeline
materialized with six approvals for Bavencio®, two in the United
States, and one in the EU, in Switzerland, in Japan, and in Canada,
as well as for Mavenclad® in the EU, Canada and Australia.

In Life Science we deliver above-market organic growth by having
a broad portfolio that addresses the needs of the scientific community,
particularly in high-growth areas, for instance bioprocessing. We achieve
solid organic sales growth consistently, even during the integration.
Our profitability is industry-leading, driven by our e-commerce plat-
form and synergies from the rapid integration of Sigma-Aldrich into
our Life Science business sector. By the end of 2018, we expect to
realize € 280 million in planned synergies.

In Performance Materials, we expect that our Semiconductor and
Surface Solutions business units, which are developing well, will
continue to mitigate the consequences of the fiercer competitive
environment in our Liquid Crystals business in 2018. Going forward,
we want to further enhance our degree of diversification. In addition,
new technologies are in the testing phase. Our goal is to achieve
innovation and technology leadership in all businesses and to push
forward with innovative solutions in applications beyond displays.

From a regional perspective, in view of the importance of the
Chinese market and China’s ambitious plan to become a global leader
in innovation and technology, we are placing further importance on
bolstering our positioning in this country. China will remain one of
the most strategically important markets for us globally. By focusing
on growth contributions from China and driving innovation and
digitalization across our business sectors, we are fostering the
development and evolution of the Chinese innovation landscape. Our
Healthcare business sector continues to aim for very strong growth
and is improving the lives of millions of patients in China, in particu-
lar with medicines from our General Medicines franchise, for example
to treat cardiovascular diseases, as well as our Fertility franchise.
Our Life Science and Performance Materials business sectors help
Chinese companies and research institutes to become more compet-
itive and efficient. We work with Chinese pharmaceutical companies
on manufacturing and research processes and we make materials
for Chinese electronic and display manufacturers.
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Priority area “People”

The priority area “"People” addresses how we as a science and tech-
nology company can create a working environment that meets our
employees’ individual needs and allows curiosity to unfold. Our
growth strategy calls for people with diverse experience and back-
grounds who work together on the basis of shared values to create
innovation and respond flexibly to changing demands.

The basis for this is the ability to identify talented employees
within the company early on and to systematically promote them -
also across business sectors and countries. Moreover, it is crucial to
be perceived as an attractive employer in the market in order to
continue to capture the interest of potential employees. The fact that
we rank among the world’s best employers was also confirmed by
the distinction as “Global Top Employer 2017” by the Dutch Top
Employers Institute. In addition, we were ranked fourth among bio-
technology and pharmaceutical companies worldwide by Science
magazine, a leading peer-reviewed international scientific publication.

In the course of our transformation, our leaders play a key role.
They are responsible for driving our strategy forward by building the
right competencies, thereby enabling innovation. We therefore place
great importance on the continuous advanced training and further
development of our leaders. This is essential for them to address the
diverse needs of their team members and the changing requirements
of the businesses and of digitalization.

Based on employee feedback and external benchmarking, we are
also continuously further developing our existing programs and pro-
cesses. Our award-winning people analytics approach, which for
example empowers our leaders to make data-driven decisions on
matters relating to their functions and people, has been rolled out
to all people managers globally. Other pilot initiatives focus on,
among other things, strengthening the engagement and innovation
potential of our research and development units, and on flexible ways
of collaborating across national and departmental boundaries.

Priority area “Technology”

The priority area "Technology” covers the closely interlinked areas
of innovation and digitalization. Developing and marketing innovative
products and services are at the forefront of our Group strategy and
all the business strategies. Our objective is to foster innovations both
within the businesses and between them as well as beyond existing
businesses into areas in which we are not yet active.

In particular, we want to capture the opportunities that digitali-
zation offers in order to create value for patients, customers and
business associates. To us, digitalization means the digital integration
of our entire value chain, the digitalization of our products, services
and communication interfaces to customers as well as the develop-
ment of new digital business models. This is supported by state-of-
the-art methods to collect and analyze vast amounts of data. For
example, we generate additional sales from our e-commerce platform
www.sigmaaldrich.com using algorithmic optimization of ads and
product recommendations. Other examples include a supply chain
project with our partner Palantir Technologies, where we are using
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advanced analytics to better forecast drug demand and to optimize
our inventories. Within the scope of this partnership, we want to
leverage Palantir's advanced data analytics capabilities to more rap-
idly develop and deliver medicines and commercialize new products.
This could also play a part in the development of entirely new
therapeutic options for patients in the future. Initially, we will use
Palantir’s technology in cancer treatment and patient services. Later
on it can be used in other areas of the company. Our computer-aided
retrosynthesis tool Chematica is also using advanced algorithms to
help customers in medicinal chemistry and drug discovery to identify
synthesis pathways.

Furthermore, we are working Group-wide to expand the physical
and virtual infrastructure for technology-driven growth. The center-
piece is formed by our Innovation Center in Darmstadt. A modular
Innovation Center was opened in April 2015 in Darmstadt as a proto-
type of the new Innovation Center that will be opened in spring 2018.
The Innovation Center aims to develop entirely new businesses beyond
the current scope, bringing together people, technologies, and skills
from different areas under one roof.

We seek to establish projects in various strategic innovation fields
of interest that we consider promising. The first such innovation field,
“Biosensing and Interfaces”, focuses on the vast opportunities created
by combining new sensor technology with smart algorithms and Big
Data technology. This is expected to lead to new predictive and pre-
scriptive approaches to treat and support patients in the therapeutic
areas that we address. We want to offer innovation projects ideal
conditions in the Innovation Center to grow into viable new businesses
in an environment that provides both entrepreneurial freedom and
dedicated support.

Additionally, the Innovation Center establishes strong connections
to the start-up community, scientific centers of excellence, and
external partners across industries, for example via our Accelerator
program, that supports early-stage start-ups for a period of three
months. The start-ups receive financial support, training and coaching
as well as access to our experts from the businesses. Since the pro-
gram began in September 2015, we have received more than 2,000
applications from over 70 countries and have mentored 30 start-ups.
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Within the scope of our innovation strategy, we have established our
strategic corporate venture capital fund with a total volume of
€ 300 million to manage funds focused on Healthcare, Life Science,
Performance Materials and New Businesses. Our corporate venture
capital fund invests globally in transformational ideas driven by strong
entrepreneurs. We take an active role in our portfolio companies and
team up with entrepreneurs and co-investors to translate innovation
into commercial success. We have a significant focus on early-stage
investing and company creation, including the formation of spin-offs
to leverage our science and technology base. Our corporate venture
capital fund currently has an active portfolio of 30 companies.
Building on our 350-year history, the Darmstadt site is making a
vital contribution to the company’s future in research-based specialty
businesses. It serves as a key site for R&D and high-quality production
for all our business sectors in their global markets, as the heart of our
company, as our global headquarters as well as the base for the
family boards, executive management and our Group functions.

Business strategies

HEALTHCARE
Our Healthcare business sector comprises the three businesses Bio-
pharma, Consumer Health and Allergopharma. The diversity and
profound medical expertise we have in these businesses are core
strengths and key differentiators in the market. Within each busi-
ness, we specialize in key therapeutic areas and specific diseases.
Global megatrends such as a growing world population and an
increase in average life expectancy are driving the demand for our
healthcare products. To meet these demands and respond appropri-
ately to the dynamics of our healthcare markets, we have signifi-
cantly transformed our Healthcare business sector in recent years.
Following on our successes of the past year, we continue to drive
pipeline projects with the aim of bringing groundbreaking medicines
to patients, maximizing our existing portfolio and continuing our
expansion in growth markets.
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The ambition of our Healthcare business sector is to become a global
specialty innovator, to operate in therapeutic areas with significant
unmet medical need and to bring high value to patients and consum-
ers. Therefore, we invest heavily in research and development to
discover new treatment options and improve existing ones. Together
with our stakeholders and partners, we want to ensure that people
can access the medicines they need to stay healthy and live longer.

The first pillar of our strategy is to reinforce our global footprint
by developing our tailored portfolio to address unmet medical needs
in all regions worldwide. While developed markets such as the United
States, Japan and Europe are key strategic markets for our specialty
products, sales in growth markets such as China will be driven by
both our biologics and broad general medicine and cardiometabolic
care portfolios. At the same time, it will be essential for us to continue
to focus our efforts on growing in the United States in order to realize
our ambition of becoming a truly global leader.

The second pillar of our strategy is the focus on specialty medi-
cine therapeutic areas. Here, we are concentrating our efforts on
oncology, immuno-oncology, as well as neurology and immunology.
For example, we have made significant investments in R&D, especially
in areas of unmet medical need, and refined our focus on mechanisms
of action and molecules that are expected to lead to transformative
innovations in cancer care and immunological disorders. Our aim is
to turn cancer patients into cancer survivors by being at the forefront
of changing the future of cancer care. Further development programs
for neurology and immunology include evobrutinib as a potential
treatment for multiple sclerosis, systemic lupus erythematosus as
well as rheumatoid arthritis; atacicept as a potential treatment option
for lupus patients with high disease activity; and sprifermin as a
potential therapy for patients with osteoarthritis of the knee.

Our aspiration is to develop high-quality, first-to-market and
best-in-disease assets, and to build a portfolio in each of our thera-
peutic areas. We have streamlined our pipeline and expanded our
innovation capabilities with strong investigational drug candidates.
In order to maximize the impact of our R&D investments and increase
our chances of success in discovering and developing new therapies,
we focus our expertise on specific therapeutic areas and are exploit-
ing synergies in disease mechanisms and biological pathways.

In this context, strategic collaborations are an integral part of
delivering on our commitment to transforming the lives of patients
living with serious unmet medical needs. We recognize the value of
collaboration in the research and development of breakthrough ther-
apies, as well as in strengthening our current portfolio. Here, we
focus on balancing the right blend of internal capabilities and exter-
nal partnerships, building strong collaborations with other leaders
in industry, including Pfizer, Genea Biomedx and Vertex Pharma-
ceuticals.

We are innovating beyond our pipeline projects with our Medical
Devices and Services unit and our Fertility Technologies. In addition
to innovative therapeutic approaches, the way in which we engage
with patients will be vital to achieving our objective of becoming a
global specialty innovator.

Fundamental Information about the Group

Objectives and Strategies

15

Our divestment of the Biosimilars business to Fresenius closed on
August 31. On September 5, we announced that we are preparing
strategic options for our Consumer Health business, including a
potential full or partial sale of the business as well as strategic part-
nerships. The Biosimilars divestment as well as the decision to exam-
ine strategic options for Consumer Health were both aligned with our
strategy to focus on our pipeline of innovative medicines.

LIFE SCIENCE STRATEGY

As a leader in the large and growing life science industry, our purpose
is to solve the toughest problems in life science by collaborating with
the global scientific community.

We have a portfolio of more than 300,000 products, in order to
support a broad customer base - including academia, pharma and
biotech labs, pharma manufacturing, biotech manufacturing, clinical
diagnostics, environmental testing, food and beverage and industrial.
We have an industry leading e-commerce platform, www.sigmaaldrich.
com, which offers life science solutions, services and expertise across
the entire biopharma value chain.

To create sustainable value for the future, Life Science has set a
strategy to:

» Deliver the integration to combine the strengths of our legacy life
science business and Sigma-Aldrich

e Strengthen the core business by investing in high growth areas,
addressing our customer needs and enhancing capabilities

» Place bold bets in areas with transformative potential in order to
establish new pillars of growth

The Sigma-Aldrich integration has been ahead of plan and we
continue to be on track as we begin year three of the integration.
The synergy estimate was raised from € 260 million to € 280 million.
We will leverage best practices from both organizations, combine our
sales force for one face to the customer, and continue to harmonize
processes for employees and customers.

We have tailored our strategy and will continue to manage our
business based on scale and growth to optimize the overall perfor-
mance and portfolio of our Life Science business sector. We have
further streamlined our organizational structure to capture growth
opportunities even more strongly. Strategic Marketing & Innovation
units and commercial teams are now reorganized into three distinct,
vertically integrated business units: Research Solutions, Process
Solutions and Applied Solutions, with each designed to increase
agility and drive sustained entrepreneurship to better serve our
customers. We also announced a number of acquisitions in 2017.
These include BioControl Systems to strengthen our leadership in
biomonitoring, specifically in the food and beverage sector, as well
as Grzybowski Scientific Inventions to boost capability in chemical
synthesis, and Natrix Separations to advance in next-generation bio-
processing.

Based on a broad assessment of the market, competitive land-
scape and key industry trends, in 2016 we identified several strategic
initiatives in important growth areas. For example, in genome editing
and novel modalities, we have built intellectual property in key areas,
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with patents granted in the European Union, Australia, Canada, and
Singapore. The patents provide protection of our CRISPR technology,
while giving scientists the ability to advance treatment options for
the toughest medical challenges. In our BioReliance® End-to-End
initiative we work with emerging biotech companies in process devel-
opment, drug production and facility design services that help bio-
pharmaceutical companies accelerate the progression of molecules
into the clinic and towards commercialization.

PERFORMANCE MATERIALS

In our Performance Materials business sector, we want to sustainably
secure our market and technology leadership in display materials.
In addition, we want to leverage our expertise in liquid crystals
beyond the application field of displays. At the same time, we ben-
efit from the trends in the semiconductor industry, continue to lead
the market in pearlescent pigments, and share in the growth of the
cosmetics industry.

Global demand for innovative display solutions grew further in
recent years. We assume that increasing demand for high-quality
consumer goods will come from an expanding middle class in growth
markets in the coming years, too. Therefore, we aim to continue to
strengthen our position as the market and technology leader for
liquid crystals. Key to this are new, sophisticated liquid crystal tech-
nologies for further asserting our market and technology leadership,
especially in the highly competitive Chinese market. In 2017, we sold
the first quantity of our eco-friendly, resource-conserving and effi-
cient liquid crystal technology SA-VA (self-aligned vertical alignment)
for manufacture of large-area LC displays. In 2017, we opened the
first production facility for switchable liquid crystal window modules
in Veldhoven, the Netherlands. This is an important milestone for
capturing an entirely new and attractive market segment for liquid
crystals.

The OLED (organic light-emitting diodes) business contributes
significantly to the growth of Performance Materials. It is our declared
goal to strengthen our position as a leading global supplier of OLED
materials. Continuous investments in research and development at
the Darmstadt site as well as application laboratories at the Asian
sites make an essential contribution to this. The opening of a new
application laboratory in Shanghai is planned for 2018.

The great potential of OLED technology is confirmed by the devel-
opment of the display market. OLED-based smartphone displays
are the standard among all premium suppliers. OLED technology is
also showing dynamic growth in the TV segment, bolstered by high
investments by the leading OLED TV display manufacturer. The
advantages offered by self-luminous OLED displays, such as intense
colors, an especially deep black, thin structure, flexible use and low
energy consumption are of importance here.
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The Integrated Circuit Materials business unit supports the entire
semiconductor industry with a portfolio of customized solutions.
Increasingly higher storage capacity, faster process performance and
lower power consumption are being demanded by the semiconductor
industry. In addition, market trends such as mobility, Big Data and
the Internet of Things are leading to higher demand for semiconduc-
tor materials and higher specialization at the same time. By means
of novel materials and innovative technologies, we enable our
customers to meet these requirements, produce more powerful
chips, and counteract rising costs.

In the Pigments & Functional Materials business unit, we are
further expanding our leading position in pearlescent pigments for
automotive coatings. We are continuing to defend our good market
position in plastics, printing and cosmetics applications. Here we are
focusing on high-quality products and innovations. In functional
materials, the focus of our growth strategy continues to be on niche
applications in cosmetics (such as UV filters, insect repellents and
anti-aging substances) as well as technical functional materials. In
the latter, we see great growth potential for laser-marking additives
and for novel coating materials. With these and further innovative
product groups we will drive our growth in segments beyond our
established markets.

Our Advanced Technologies business unit aims to develop profitable
future businesses - both for Performance Materials and for our other
business sectors. Besides a broad portfolio for the innovative LED
industry, these also include organic photovoltaics and materials for
flexible display technologies. In accordance with the Performance
Materials strategy, our projects for future business fields are aligned
to megatrends such as miniaturization and the Internet of Things.

Strategic initiatives

The LC 2021 strategic initiative is to significantly contribute to our
future growth and continue to generate attractive margins. Under
the umbrella of the LC 2021 strategic initiative, we are combining
future applications of liquid crystals beyond classic displays. In six
fields altogether, we are focusing on improved user experience, on
the one hand, and light and data management, on the other. First
and foremost, this comprises liquid crystal windows. In Veldhoven,
the Netherlands, we opened the first production facility for modules
used in LC windows with sun protection and privacy control.

Strategic realignment

In 2018, we want to focus even more strongly on the needs of our
customers and markets. Therefore, in December 2017, we announced
that we will combine our expertise in three newly created business
units, which are aligned to our target markets: Display Solutions,
Semiconductor Solutions and Surface Solutions.
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Strategic finance and dividend policy

We are pursuing a conservative financial policy characterized by the
following aspects:

FINANCIAL FLEXIBILITY AND A CONSERVATIVE FUNDING
STRATEGY

We ensure that we meet our obligations at all times and adhere to
a conservative and proactive funding strategy that involves the use
of various financial instruments.

We have diversified and profitable businesses as the basis for our
strong and sustainable cash flow generation capacity. Moreover, we
have several funding resources in place. A € 2 billion syndicated loan
facility through to 2020 exists to cover any unexpected cash needs.
The facility is a pure back-up credit facility and has not been drawn
on so far. In addition, we have a commercial paper program with a
volume of € 2 billion at our disposal. Within the scope of this program,
we can issue short-term commercial paper with a maturity of up to
one year.

Furthermore, we are using bilateral bank loan agreements with
first-class banks in order to optimize the funding structure and cost.
Additionally, the bond market generally represents a key element.
However, owing to our focus on deleveraging, no bonds were issued
in 2017. The most recent bond issues took place in 2014 and 2015
in connection with the acquisition of Sigma-Aldrich. A hybrid bond,
a U.S. dollar bond and a euro bond were issued. The use of various
instruments provides a broad financing basis and addresses different
investor groups.
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MAINTAINING SUSTAINABLE AND RELIABLE BUSINESS
RELATIONS WITH A CORE GROUP OF BANKS

We mainly work with a well-diversified, financially stable and reliable
group of banks. Due to our long-term-oriented business approach,
bank relationships typically last for many years and are characterized
by professionalism and trust. The banking group consists of banks
with strong capabilities and expertise in various products and geo-
graphic regions. We regard these banks as strategic partners.
Accordingly, we involve them in important financing transactions.

STRONG INVESTMENT GRADE RATING

The rating of our creditworthiness by external rating agencies is an
important indicator of the company’s financial stability. A strong
investment-grade rating is an important cornerstone of our financial
policy, as it safeguards access to capital markets at attractive finan-
cial conditions. Our company currently has a Baa1l rating from Moody’s,
an A rating from Standard & Poor’s (S&P) and an A- rating from
Scope, each with a stable outlook. Continuing to reduce our debt, as
in 2017, is of utmost importance to us.

DIVIDEND POLICY

We are pursuing a sustainable dividend policy. Provided that the
economic environment develops in a stable manner, the current div-
idend represents the minimum level for future dividend proposals.
The dividend policy is oriented towards the business development
and earnings increase of the coming years. However, dividend growth
could deviate, for example, within the scope of restructuring or in
the event of significant global economic developments. We aim for
a target corridor of 20% to 25% of EPS pre.
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As a global company with a diverse portfolio of products and services, = The Value Creation and Financial KPI Pyramid, which summarizes

we use a comprehensive framework of indicators to manage perfor-  the important financial performance measures of the Group, reflects

mance. The most important KPI (key performance indicator) to  the comprehensive framework of financial KPIs to steer the busi-

measure performance is EBITDA pre!. nesses and prioritize the allocation of cash resources. It consists of
three managerial dimensions, namely Group, Business and Projects,
each of which require the use of different indicators.

Net Sales,
EBITDA pre, BFCF

Net income, EPS,
Dividend ratio,
Credit rating

MEVA

Business

M&A Licensing Capex
Projects NPV, IRR, : eNPV, IRR, : NPV, IRR,.
EBITDA pre margin, EBITDA pre margin, Payback period,
EPS, ROCE, MEVA PoS, ROCE EBITDA pre margin, ROCE

Abbreviations

EBITDA pre = Earnings before interest, income tax, depreciation and amortization as well as adjustments
EPS = Earnings per share

MEVA = Value added of Merck KGaA, Darmstadt, Germany

BFCF = Business free cash flow

ROCE = Return on capital employed

NPV = Net present value

IRR = Internal rate of return

eNPV = expected Net present value

PoS = Probability of success

M&A = Mergers & Acquisitions

*Not defined by International Financial Reporting Standards (IFRS).
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Key performance indicators of the
Group and its businesses

The three key performance indicators net sales, EBITDA pre!, and
business free cash flow! are the most important factors for assessing
operational performance. Therefore, we refer to these KPIs in the
Report on Economic Position, the Report on Risks and Opportunities,
and in the Report on Expected Developments. As the most important
indicators of financial business performance, the KPIs are key ele-
ments of our performance management system.
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NET SALES

Net sales are defined as the revenues from the sale of goods, services
rendered to external customers, commission income and profit-sharing
from collaborations, net of value added tax and after sales deductions
such as rebates or discounts. Net sales are the main indicator of our
business growth and therefore an important parameter of external as
well as internal performance measurement. In addition, acquisition-
and currency-adjusted sales are used for internal performance man-
agement. Organic sales growth shows the percentage change in net
sales versus a comparative period, adjusted for exchange rate and
portfolio effects. Exchange rate effects may arise as a result of foreign
exchange fluctuation between the functional non-euro currency of a
consolidated company and the reporting currency (euro). By contrast,
portfolio effects reflect sales changes due to acquisitions and divest-
ments of consolidated companies or businesses.

GROUP
Net sales
Change
€ million 2017 2016 € million in %
Net sales 15,327 15,024 303 2.0%

EBITDA PRE

EBITDA pre is the main performance indicator measuring ongoing
operational profitability and is used internally and externally. To
provide an alternative understanding of the underlying operational
performance, it excludes from the operating result depreciation and
amortization, impairment losses and reversals of impairment losses
as well as adjustments. These adjustments are restricted to the
following categories: integration costs, IT costs for selected projects,

GROUP

restructuring costs, gains/losses on the divestment of business,
acquisition costs, and other adjustments. The classification of specific
income and expenses as adjustments follows clear rules and under-
lies strict governance at Group level. Within the scope of internal
performance management, EBITDA pre allows for the necessary
changes or restructuring without penalizing the performance of the
operating business.

Reconciliation EBIT to EBITDA pre?

Change
€ million 2017 2016 € million in %
Operating result (EBIT)?! 2,525 2,481 44 1.8%
Depreciation and amortization 1,758 1,805 -47 -2.6%
Impairment losses/reversals of impairment losses -1 129 -130 >100.0%
EBITDA! 4,282 4,415 -133 -3.0%
Restructuring costs 84 22 63 >100.0%
Integration costs/IT costs 189 193 -4 -2.2%
Gains (-)/losses (+) on the divestment of businesses -310 -304 -6 2.1%
Acquisition-related adjustments 63 153 -90 -59.0%
Other adjustments 106 11 96 >100.0%
EBITDA pre! 4,414 4,490 -76 -1.7%

* Not defined by International Financial Reporting Standards (IFRS).
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BUSINESS FREE CASH FLOW (BFCF)

Business free cash flow comprises the major cash-relevant items that
the operating businesses can influence and are under their full control.
It comprises EBITDA pre less investments in property, plant and
equipment, software, advance payments for intangible assets, changes

GROUP
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in inventories, trade accounts receivable as well as receivables from
royalties and licenses. To manage working capital on a regional and
local level, the businesses use the two indicators days sales out-
standing and days in inventory.

Business free cash flow*

Change

€ million 2017 2016 € million in %
EBITDA pre! 4,414 4,490 -76 -1.7%
Investments in property, plant and equipment,

software as well as advance payments for intangible assets -1,047 -859 -188 21.9%
Changes in inventories according to the consolidated balance sheet? -23 1 -24 >100.0%
Changes in trade accounts receivable as well as receivables

from royalties and licenses according to the consolidated balance sheet -24 -177 153 -86.3%
Elimination first-time consolidation of Sigma-Aldrich - -149 149 -100.0%
Elimination first-time consolidation of BioControl Systems? -2 12 -14 >100.0%
Business free cash flow? 3,318 3,318 - -

*Not defined by International Financial Reporting Standards (IFRS).
2Previous year’s figures have been adjusted, see Note (4) “Acquisitions and divestments”

Investments and value management

Sustainable value creation is essential to secure the long-term
success of the company. To optimize the allocation of financial
resources, we use a defined set of parameters as criteria for the
prioritization of investment opportunities and portfolio decisions.

NET PRESENT VALUE

The main criterion for the prioritization of investment opportunities
is net present value. It is based on the discounted cash flow method
and is calculated as the sum of the discounted free cash flows over
the projection period of a project. The weighted average cost of
capital (WACC), representing the weighted average of the cost of
equity and cost of debt, is used as the discount rate. Depending on
the type and location of a project different mark-ups are applied to
the WACC.

INTERNAL RATE OF RETURN (IRR)

The internal rate of return is a further important criterion for the
assessment of acquisition projects and investments in property, plant
and equipment as well as intangible assets. It is the discount rate that
makes the present value of all future free cash flows equal to the
initial investment or the purchase price of an acquisition. A project
adds value if the internal rate of return is higher than the weighted
cost of capital including mark-ups.

RETURN ON CAPITAL EMPLOYED (ROCE)

In addition to NPV and IRR, when looking at individual accounting
periods, ROCE is an important metric for the assessment of invest-
ment projects. It is calculated as the adjusted operating result (EBIT)
pre divided by the sum of property, plant and equipment, intangible
assets, trade accounts receivable and trade accounts payable, as well
as inventories.

PAYBACK PERIOD

An additional parameter to prioritize investments in property, plant
and equipment as well as intangible assets is the payback period,
which indicates the time in years after which an investment will
generate positive net cash flow.

VALUE ADDED OF MERCK KGAA, DARMSTADT, GERMANY
(MEVA)

MEVA gives information about the financial value created in a period.
Value is created when the return on capital employed (ROCE) of the
company or the business is higher than the weighted average cost
of capital (WACC). MEVA metrics provide us with a powerful tool to
weigh investment and spending decisions against capital require-
ments and investors’ expectations.
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Capital market-related parameters

NET INCOME, EARNINGS PER SHARE (EPS) AND
EARNINGS PER SHARE PRE (EPS PRE)!?

Earnings per share are calculated by dividing profit after tax attri-
butable to the shareholders of Merck KGaA, Darmstadt, Germany,
(net income) by the weighted average number of theoretical shares
outstanding. The use of a theoretical number of shares takes into
account the fact that the general partner’s capital is not represented
by shares. To provide an alternative view, we also report earnings
per share pre, in other words after the elimination of the effects of
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integration costs, IT costs for selected projects, restructuring costs,
gains/losses on the divestment of businesses, acquisition costs and
other adjustments. Moreover, amortization of acquired intangible
assets as well as impairment losses on property, plant and equipment
and intangible assets are eliminated. The adjustment excludes
impairment losses on intangible assets for acquired research and
development (R&D) projects below a threshold value of € 50 million.
Income tax is calculated on the basis of the company’s underlying
tax rate. The following table presents the reconciliation of net income
to net income pre for the calculation of EPS pre.

RECONCILIATION OF NET INCOME TO NET INCOME PRE!?

Change
€ million 2017 2016 € million in %
Net income 2,600 1,629 972 59.7%
Income taxes -386 521 -907 >100.0%
Income taxes on the basis of the underlying tax rate -849 -855 6 -0.7%
Amortization of acquired intangible assets 1,201 1,218 -16 -1.3%
Adjustments! 114 191 =77 -40.4%
Net income pret 2,680 2,703 -24 -0.9%
Earnings per share pre (€)* 6.16 6.21 -0.05 -0.8%
*Not defined by International Financial Reporting Standards (IFRS).
CREDIT RATING INNOVATION

The rating of our creditworthiness by external agencies is an important
indicator with respect to our ability to raise debt capital at attractive
market conditions. The capital market makes use of the assessments
published by independent rating agencies in order to assist debt
providers in estimating the risks associated with a financial instru-
ment. We are currently assessed by Moody’s, Standard & Poor’s and
Scope. The most important factor for the credit rating is the ability
to repay debt, which is determined in particular by the ratio of oper-
ating cash flow to (net) financial debt.

DIVIDEND RATIO

With the aim of ensuring an attractive return for our shareholders,
we are pursuing a reliable dividend policy with a target payout ratio
based on EPS pre (see definition above).

Other relevant/non-financial
performance measures

Apart from the indicators of the financial performance of the busi-
nesses, non-financial measures also play an important role in fur-
thering the success of the company. From a Group perspective, spe-
cifically innovations in the businesses as well as the attraction and
retention of highly qualified employees are of central importance.

Innovations are the foundation of our business and will also be the
prerequisite for future success in changing markets. We are con-
tinuously working to develop new products and service innovations
for patients and customers. Indicators for the degree of innovation
are defined individually depending on the specifics of the respective
businesses.

TALENT RETENTION

Employing a highly qualified and motivated workforce is the basis
for achieving our ambitious business goals. Therefore, we put a
strong focus on establishing the processes and the environment
needed to attract and retain the right talent with the right capabilities
at the right time. To measure the success of the related measures,
we have implemented talent retention as an important non-financial
indicator.
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Corporate Responsibility

We take responsibility every day - and have been doing so for 350 years.
This commitment is codified in our corporate strategy and values.
Responsible conduct with respect to employees, products, the envi-
ronment, and society is a fundamental prerequisite for our business
success.

Strategy and management

Our corporate responsibility (CR) activities are steered by our CR
Committee, which consists of representatives from our business
sectors and relevant Group functions. Since September 2017, Stefan
Oschmann, Chairman of the Executive Board and CEO, has been
responsible for the committee, which is chaired by the head of the
newly formed Corporate Affairs unit.
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Mankind is confronted with global societal challenges such as climate
impact, resource scarcity and insufficient access to health in low- to
middle-income countries. We believe that we can help resolve these
global challenges through our innovative healthcare, life science and
performance materials products, as well as through responsible gov-
ernance. Responsible conduct means looking, listening and doing
better. We respect the interests of our employees, customers, inves-
tors, and society, and work to minimize ethical, economic and social
risks, thereby securing our success. This is an integral part of our
corporate strategy, which in turn underpins our CR strategy, the basis
for the responsible governance we live each and every day. In real-
izing our corporate responsibility, we focus our resources on those
areas where we can have the greatest impact. We pursue three
strategic spheres of activity: namely health, the environment, and
culture & education. The focus here is on securing the future of
society and our competitiveness.

CR Strategy

Environmen*
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Health: In low- to middle-income countries, many people lack access
to high-quality health solutions. We are applying our expertise here
and joining forces with strong partners to develop solutions for
patients locally. Our fight against the worm disease schistosomiasis
in Africa is a good example.

Environment: We are constantly working to improve the sustain-
ability footprint of our products and are furthermore helping our
customers achieve their own sustainability goals. The development
of new display technologies both with liquid crystals and organic
light-emitting diodes (OLEDs) are an example. They lower the power
consumption of televisions, smartphones, and tablet PCs.

Education and culture: Research and development throughout the
world thus benefit from curiosity, creativity, and enthusiasm. Cultural
offerings inspire people and expand their horizons. Cultural inspi-
ration also opens people up to new ideas. It favorably influences
society’s acceptance of science, technological progress and innova-
tions. That is why we promote global educational offers and cultural
initiatives.

Government
agencies
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Our commitment to corporate responsibility is aligned with the UN
Sustainable Development Goals and we are attempting to contribute
to this ambitious agenda by 2030. Furthermore, we support relevant
responsible governance initiatives. We are a member of the United
Nations Global Compact and are committed to complying with the
compact’s principles regarding human rights, labor standards, envi-
ronmental protection, and anti-corruption. Moreover, we also live our
corporate responsibility through our commitment to follow the guide-
lines of the Responsible Care Global Charter, an initiative of the
International Council of Chemical Associations (ICCA). Responsible
Care aims to drive continuous improvement and achieve excellence
in environmental, health, safety, and security performance in the
chemical industry. Furthermore, we are also a member of the Chemie?
initiative in Germany, a collaboration between the German Chemical
Industry Association (VCI), the German Employers’ Federation of the
Chemical Industry (BAVC), and the German Mining, Chemical and
Energy Industrial Union (IG BCE). As part of this globally unique
alliance, the partners want to make sustainability a core part of the
chemical industry’s guiding principles and to jointly drive the sector’s
position within the German economy as a key contributor to sustain-
able development.
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