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Germany boasts one of the world’s most thriving and 
innovative photonics sectors. The country is Europe’s 
leading photonics nation, with more than 41 percent 
of continental production. It is also the acknowledged 
global number one in a number of photonics application 
segments, having firmly established itself in the pro-
duction technology, measurement & image processing, 
and medical technology & life science sectors. Photonics 
made in Germany are also playing a key role in the digi-
talization of industry on the way to Industrie 4.0.  

Europe’s Photonics Leader
Germany’s photonics sector has developed to become one of 
the country’s most important future industries and a motor 
for innovation and growth. Since 2005, the photonics industry 
has grown at a rate double that of domestic and global GDP 
(between six and seven percent annually). Germany enjoys 
around six percent share of the global photonics market.  
Since 2011, domestic production volume has grown at an 
annual average growth rate of three percent – from EUR 27 
billion to its current EUR 31 billion level. This is forecast to 
rise to around EUR 39 billion in 2020 according to the VDMA 
(Mechanical Engineering Industry Association). 

German companies are world leaders in a number of photon-
ics areas including laser technology, lighting, microscopy, and 
imaging. Image processing & measurement technology (22 
percent share), medical technology & life sciences (19 percent), 
optical components & systems (18 percent), and production 
technology (15 percent) represent the major photonics sub-
sector markets within the country. As the largest photonics-
producing nation in Europe, Germany is the leader in all but 
two photonics segments. 

An export quota rate of around 70 percent testifies to the 
international competitiveness of innovative photonics solu-
tions made in Germany. The export rate in the production 
technology sector is particularly high at 80 percent, with the 

medical technology and life sciences sector also above 70 
percent. Taken in total, German photonic company export 
value is considerably higher than is the case for companies in 
the manufacturing sector (48 percent in 2015). Average com-
pany spending of nine percent of total revenue on research 
and development helps make the photonics sector one of the 
most research-intensive sectors in Germany. 

Technology for the Digital Transformation
Photonics have a pivotal role to play in the global digital trans-
formation as key enabling technologies thanks to their tool, sen-
sor and visual communication properties. Optical sensing and 
imaging, computer vision and optical communication, materials 
processing, and 3D printing are central drivers of digitalization. 
The digitalization of technologies, production environments 
and the world of work creates new and disruptive business 
models and networks.  According to the VDMA, photonics is one 
of Germany’s most research-intensive sectors, with high R&D 
spending levels maintained since 2011. Average company R&D 
spending of nine percent of revenue underpins the importance 
of photonics to domestic economic growth and innovation.
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Application Markets

Optical technologies find application in a broad spec-
trum of industries. Industrial manufacturing leads the 
way thanks to increased image processing and measure-
ment technology demand. The medical technology & life 
sciences sector records similarly high growth rates, with 
optical components and systems also in high demand 
thanks to an upsurge in consumer electronics. 

Image Processing and Measurement Technology
Worldwide image processing and measurement technology 
market volume in 2015 was EUR 33.2 billion, recording a CAGR 
of six percent during the four-year period from 2011 accord-
ing to the Photonics21 – European Technology Platform. The 
sector constitutes the largest application industry segment 
in Germany. With production volume of EUR 6.8 billion (22 
percent market share), this includes image processing systems 
and components and measurement products (binary sensors 
and spectrometers) and measurement and analysis systems. 
Germany enjoys a more than 50 percent share of European 
production, this being due to a pronounced image processing 
system, photonic sensor, and spectrometer product share. 
According to the VDMA, the sector recorded growth of almost 
nine percent in 2016 alone. Increased production, process and 
logistics automation as well as growing flexibility require-
ments in industrial production on the way to Industrie 4.0 are 
major sector growth drivers. 

Medical Technology & Life Sciences
The medical technology & life sciences segment accounts for 
European production volume of EUR 9.6 billion (equivalent to 

14 percent of total photonics production in Europe) accord-
ing to Photonics21. Approximately 28 percent of all products 
sold worldwide are made in Europe. Significant demand for 
endoscopes, microscopes, imaging systems, and laser therapy 
systems has acted to further strengthen Germany’s strong 
showing in the sector, with average annual growth of 6.6 
percent according to the VDMA. Demographic change and 
increased demand for minimally invasive procedures and 
on-site diagnosis as well as ophthalmic laser treatments are 
the main drivers of demand. Germany boasts more than 50 
percent European production share thanks to the country’s 
strength in microscope, endoscope and medical imaging sys-
tem production. According to Photonics21, European produc-
tion in the segment grew at a CAGR of 5.3 percent during the 
period 2011 to 2015. 

Optical Components and Systems
According to the VDMA, the optical components and systems 
sector grew by more than 10 percent in 2016, occupying 
around 18 percent of total domestic photonics market share. 
Within Europe, optical components and systems generate 
production volume of EUR 7.8 billion (equivalent to 11 percent 
of the European photonics market).  The sector recorded 
CAGR of 5.8 percent during the period 2011 to 2015 according 
to Photonics21, with recent demand being driven by the use 
of optical components in consumer electronics. This is due 
in large part to the upsurge in sales of digital cameras and 
devices using camera modules. Other areas of application 
include industrial laser equipment and measurement, imaging 
and analytical equipment.

Domestic Photonics Production and Forecast  2016–2020
in EUR billion

Source: OPTECH CONSULTING 2017
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Max Planck School of Photonics

The Federal Ministry of Education and Research (BMBF) 
has announced support for a new network of excellence 
under the lead of the Fraunhofer Institute of Applied 
Optics and Precision Engineering (IOF). The new Max 
Planck School of Photonics (MPSP) focuses the key 
strengths of the German photonics community and aims 
to provide world-class research support. 

The MPSP connects graduate programs, including the Interna-
tional Max Planck Schools (IMPRS), DFG Graduate Schools, PIER 
Helmholtz Graduate Schools as well as the graduate school of 
the federal Excellence Initiative. The consortium aims to connect 
all major and innovative photonics communities to an interdis-
ciplinary cluster. The network is coordinated by the Abbe School 
of Photonics at the Friedrich-Schiller-University Jena. One of 
three pilot schools established to bundle national excellence 
in an innovative research field, the MPSP will share in annual 
funding of EUR 9 million for an initial period of five years. 

University Partners
MPSP university partners are located across Germany and 
represent a significant share of university-based photonics 

research excellence. They include the Universität Hamburg, 
the Georg-August-University Göttingen (GAU), the Rheinisch-
Westfälisch Technische Hochschule Aachen (RWTH), the 
Friedrich-Schiller-University Jena (FSU), the Friedrich-Alex-
ander-University Erlangen-Nuremberg (FAU), the Karlsruhe 
Institute of Technology (KIT), and the Ludwig-Maximilians-
University Munich (LMU). 

Research Institute Partners
Research institute partners represent the breadth and diversity 
of Germany’s four major research associations. They include 
the Fraunhofer Institute for Applied Optics and Precision 
Engineering IOF, the Fraunhofer Institute for Laser Technology 
ILT, the Max Planck Institute for Biophysical Chemistry (BPC), 
the Max Planck Institute for the Science of Light (MPL), the 
Max Planck Institute of Quantum Optics (MPQ), the Deutsches 
Elektronen-Synchrotron (DESY), the Helmholtz Centre for 
Heavy Ion Research Institute Jena (GSI HIJ), and the Leibniz 
Institute of Photonic Technology (IPHT). 
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Supporting Innovation

Germany is home to an impressive number of regional 
and national networks and clusters. The rapid prolifera-
tion of science and industry clusters can be attributed 
to the country’s advanced level of industrial diversity 
aligned to a sustained and forward-looking innovation 
policy. Generous R&D funding promotes innovation as 
part of a long-term roadmap for the photonics future. 

OptecNet Deutschland
The German optics and photonics industry is concentrated 
within several clusters and industry associations. Regional 
clusters are organized in OptecNet Deutschland – the 
association of the German Regional Competence Networks 
for Optical Technologies. Founded in 2000 as an initiative 
of the Federal Ministry of Education and Research (BMBF), 
OptecNet Deutschland is the supraregional association of the 
seven regional competence networks. OptecNet’s mission is 
to support the optical technologies as key technologies for 
Germany.

→ www.optecnet.de

go-cluster Initiative
The Federal Ministry for Economic Affairs and Energy (BMWi) 
“go-cluster” excellence program brings together around 100 
innovation clusters from across Germany. Cluster members 
are at the cutting-edge of innovation and represent the tech-
nological diversity with the country’s industry and technol-
ogy sectors. The initiative provides financial stimulus – in the 
form of support for innovative services and funding for novel 
solutions – to optimize cluster management allowing mem-
ber clusters to position themselves as highly effective and 
visible international clusters. Membership provides numerous 
advantages to innovation clusters, actors and partners. Of the 
17 photonics clusters and networks recognized by the Cluster-
plattform Deutschland,  
15 enjoy go-cluster status. 

→ www.clusterplattform.de 

Photonic Research Germany
The BMBF has promoted pre-competitive photonics research 
since 2012 within its Photonic Research Germany program, 
thereby forming a central pillar of the industry R&D 
landscape within the country. Activities are based on the 
precursor “Agenda Photonics 2020” research roadmap jointly 
developed by industry and science stakeholders as part of a 
BMBF-funded strategy process in 2010. Five areas of activity 
were identified as cornerstones of the 10-year funding pro-
gram. These include the use of photonics in growth markets; 
development of integrated photonic system technologies; 
realization of photonic process chains; expansion of photonics 
base; and innovation in emerging technologies. Public funding 
of around EUR 100 million each year has been made available 
to the sector to date, with the research agenda reviewed in 
2016 as part of an open process including photonics stake-
holders. The Photonic Research Germany funding program 
also brings national and European support measures together 
under one roof and also supports international cooperation 
activities with partners outside Europe.

Photonics 4.0 Alliance
Sensors and laser systems will play a central role in the digital 
production world of Industrie 4.0. The Spectaris industry 
association and WLT (Scientific Society for Laser Technology), 
supported by the Federal Ministry for Economic Affairs and 
Energy BMWi, established the Photonics 4.0 Alliance to tap 
into the excellent opportunities afforded by digitally con-
nected photonics and to consolidate Germany’s international 
technological leadership. Photonics 4.0 also opens the door to 
new business models and value creation opportunities as is 
best witnessed by developments in the generative processes, 
photonics sensor technologies and human-machine interac-
tion segments. 

LOCATION ADVANTAGES
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Future Markets 

Optics and photonics are important lead technologies 
shaping the global digital transformation. Digitaliza-
tion, Industrie 4.0 and the Internet of Things (IoT) pave 
the way for networked photonics which, in turn, leads 
to disruptive business models and new value creation in 
areas including additive manufacturing, photonic sensor 
technology and human-machine interaction. 

Additive Manufacturing
Photonics is the key technology in most additive manufac-
turing processes, making additive manufacturing a future 
growth market for photonics over and above laser material 
processing. Laser-based additive manufacturing, and laser-
based processes – including selective laser sintering and 
melting and the application of powder using laser beams – in 
particular, represent a key area of what is being called “Pho-
tonics 4.0.” According to the Photonics 4.0 Alliance, additive 
manufacturing processes can be directly integrated into 
digital process chains. A characteristic feature of the interplay 
between Industrie 4.0 and Photonics 4.0 is increased produc-
tion flexibility right through to the production of a single unit. 
Component design complexity is simplified and made virtu-
ally free of cost. According to a recent Ernst & Young study, 37 
percent of German companies make use of additive manufac-
turing (compared to 24 percent in China and 16 percent in the 
USA respectively). Germany’s domestic 3D printing market 
generates in the region of EUR 1 billion annually, with overall 
turnover in the global market currently around EUR 10 billion. 
Major application markets include the aerospace, automotive, 
and machinery & equipment industries. 

Photonic Sensor Technology
The international photonic sensor market is expected to grow 
as a result of advances in fiber optics and expanded spectral 
sensor use in a number of industries. Sensor technology is as 
much a fundamental cornerstone of Industrie 4.0 as it is Pho-
tonics 4.0. Networked production simply would not be pos-
sible without accurate and digitally processable measurement 
data. Photonics sensor (fiber optic, laser and biophotonic) 
and detector advances are finding application in a number 
of end markets including energy, medicine, and healthcare 
to name but a few application sectors. Material science and 
semiconductor developments have led to the development 
of wireless sensing technology and networks.  According to 
the Photonics 4.0 Alliance, integrated photonics development 
represents a further growth field, playing as it does an essen-
tial role in the continuing miniaturization of optical sensors in 
combination with digital electronics. 

Human-Machine Interaction
Artificial intelligence (AI) and digital technology develop-
ments have already transformed the way humans interact 
with machines. The collaboration between man and machine 
will become more sophisticated with the advent of next 
generation devices and machines. According to McKinsey, the 
world market for AI-based services, software and hardware 
is forecast to grow at between 15 percent and 25 percent 
and reach USD 130 billion by 2025. McKinsey finds that AI 
will become the growth motor for German industry, with a 
potential GDP increase of up to four percent possible through 
the deployment of intelligent robots by 2030. Future human-
machine interfaces are adaptive systems with cognitive 
capabilities. They will increasingly make use of neuroscience 
research methods, with optical and photonic technologies 
already offering virtual reality (VR) and augmented reality 
(AR) approaches to be deployed – allowing new interaction 
possibilities to come into play. Major future application areas 
include autonomous vehicles, AI-enhanced predictive main-
tenance, collaborative and context-aware robots, and yield 
enhancement in manufacturing. 

These are characterized by increasing digitalization and big 
data applications and are shaping trends in optical technolo-
gies. Examples include computer-aided image processing, 
processing large datasets in optics, obtaining information 
from data, visualization for augmented and virtual reality 
scenarios (AR/VR) as well as computer vision and machine 
learning.
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About Us

Germany Trade & Invest (GTAI) is the foreign trade and  
inward  investment agency of the Federal Republic of Ger-
many. The organization advises and supports foreign compa-
nies planning to expand into the German market and assists 
 German companies seeking to enter foreign markets.

Investment Location Germany
GTAI provides close-to-market information to international 
companies looking to enter German  markets. Our specialist 
industry teams prepare all of the relevant information  
essential to business success in Ger many. GTAI’s compre- 
hensive range of information services includes: 

 · Market and industry reports 

 · Market entry analyses

 · Business and tax law information

 · Business and labor law information

 · Funding and financing information

Business Location Services
GTAI supports international companies from market entry to 
business start-up in Germany. Expert project teams advise 
and assist in the business establishment phase. GTAI’s range 
of free services includes:

 · Legal and tax-related project support

 · Funding and financing advisory services

 · Site visit organization

 · Local partner and network matchmaking

 · Public and private partner coordination

All investment-related services are provided entirely free of 
charge. Our specialist industry teams have hands-on experi-
ence in their respective industries and treat all investor en-
quiries with the utmost confidentiality.


