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Introduction

This report describes four scenarios for the European biomedical healthcare sector. These scenarios depict plausible

hypotheses about the future and provide a tool for forecasting, analysing and formulating policy as well as for strategic

planning in private companies and among social partners. In a rapidly changing and complex world where demand and

supply opportunities change equally quickly, planning cannot rely on simple projections of past trends. Alternative views

of the future can help to broaden our understanding of issues that need to be addressed today. Scenario methodology

provides such alternative views by embracing the element of uncertainty inherent in the future.

A scenario is a coherent description of the possible outcomes of the drivers, trends and events that can influence and

change the subject of analysis over a given period. Scenario analyses and exercises do not aim to predict the future, but

rather to describe a possibility. Given the uncertainty of the future, it should be explicitly stated that any scenario is only

a possibility, as likely or unlikely as many others.

Tensions between short-term considerations and long-term visions and strategies often affect policy-making. Scenarios

are a way of developing more robust, innovative and future-oriented best practices for particular futures. Though often

set in a 10 to 15-year perspective, scenarios can be a navigation tool and early warning system for current conditions.

Scenario building can also point to ideas and methods for putting insights generated in case studies and market study

into operation. Consequently, scenario analysis should be regarded as a tool for insight and futures literacy and as a

catalyst for strategic conversations and discussions, but not as an end in itself. 

The four scenarios presented here represent realistic, internally consistent and plausible pictures of alternative futures: 

� Scenario 1: ‘Slow boat to China’

� Scenario 2: ‘Forever young’

� Scenario 3: ‘Simply the best’

� Scenario 4: ‘Should I stay or should I go’

Objectives

The objective of this study is to present a scenario analysis that can be used as a vehicle to develop long-term visions (10-

year lead time) of opportunities, barriers and requirements for the optimisation of the biomedical healthcare sector and the

sustainable development of its workforce. This objective is pursued as a task split into the following two sub-goals:

� To develop exploratory scenarios for the macro drivers influencing the biomedical healthcare sector. Macro drivers are

understood here as trends that, with very few exceptions, cannot be influenced by individual companies or political

actors.

� To present plausible implications of each scenario for the biomedical labour market.

Methodology

In order to be a forceful tool for policy analysis and strategic analysis to describe a possible future, a scenario should

fulfil the following criteria:

� It should be plausible, but does not have to be the most probable.

� It should be internally consistent in order to be plausible and in order to enable a coherent discussion.
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� It should project backwards from the posited future to the present so that participants can better understand how that

future might arise.

� It should contain sufficient information so as to identify the role of the subject organisation.

Scenario building was designed as a two-stage process.

Stage 1 was devoted to developing exploratory (not normative) scenarios. These are partly based on existing work, but

in this case they are mainly based on desk research by the scenario team, without the direct involvement of external

sector experts. At this stage, the main macro drivers and important dimensions of change are examined in order to

determine the most important elements of the future. When these drivers and dimensions have been identified, they are

fleshed out into plausible and concrete scenarios. 

Stage 2 examined the plausible implications that different configurations of the macro drivers might have on companies

and on issues that companies must address. This examination was carried out partly by desk research and partly by

drawing on strategic discussions that took place between scenario experts, sector experts and company managers when

the case studies were produced. 
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Construction of the scenarios

The construction of the scenarios employs a conceptual framework, designed to capture changes in the external

environment of service provision, by means of five types of drivers and trends:

� socio-cultural;

� technical;

� economic;

� ecological;

� political/ regulatory.

The scenario team collated opinions on the major trends and drivers of these categories over the next 10 years in relation

to factors that will have a significant impact on the biomedical sector. The team used assessments of around 50 trends

and drivers to identify a range of dimensions on which the scenarios could be built. These were then consolidated and

assessed within the team according to two criteria: 

� importance (low, medium, high);

� uncertainty (low, medium, high).

Six main drivers were identified as being the most important:

1. Economic performance in Europe.

2. Access to (venture or public) capital. 

3. Public values.

4. Public perception of biotechnology.

5. Regulation of the biotechnology industry.

6. Protection of IPR (intellectual property rights).

Description of the drivers

Development of the world economy

In any study of future conditions for an economic sector, the development of the economy is a key driver. The biomedical

industry is characterised by a complex value chain, which is influenced heavily by public interventions in the form of

public subsidies for medical products on one side and more or less strict regulation of development, marketing,

distribution and sales on the other. Nonetheless, market conditions – particularly access to investment – play a crucial

role for the development of the sector. Due to long lead times and the need to have cutting-edge technological equipment

at its disposal, the investment requirements in the sector are comprehensive.

Access to (venture or public) capital 

Access to risk-bearing capital, be it public investment or private venture capital, is vital to the biomedical industry. The

industry is very R&D intensive and technologies are often new and proprietary. In the bio-pharmaceutical part of the

industry, time to market for new drugs is considerable. 
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Public values

Public values, elusive as they may seem, play a crucial role in shaping the future. Our values influence the way we

choose to live, work and consume. At present, Europeans have high regard for individuals’ aspirations, desires and

opportunities and, for many, consumerism is one of the prime paths to self-realisation. However, there are values that

oppose stark individualism by claiming that our regard should be less for ourselves and more for the environment or for

upholding communitarian views. Consequently, from a 10-year perspective, the direction in which our shared value

systems will develop is not obvious. 

Public perception of biotechnology

Public perception will affect market opportunities and research in the field of biotechnology. Surveys indicate that the

European public is becoming more positive towards biotechnology; however, scares and uncertainty about the effects of

biotechnology could change public perception in a negative direction very quickly. Also, moral issues (stem cells,

genetic testing, etc.) will not disappear from the public agenda. 

Public regulation

Public perception of biotechnology will have an impact on the regulation of the sector. A sceptical population will

translate into stricter regulation. However, strict regulation of the biotechnology sector could, in time, inspire trust in the

sector, leading to a more positive perception of biotechnology. 

Protection of intellectual property rights

Intellectual property rights play a crucial role in the biomedical sector, which relies heavily on cutting-edge know-how

and technology. Patenting is the established way to protect IPR, but recent experiences of companies who have sourced

activities to countries outside the EU – for instance, China – indicate that patents do not provide universal protection

against theft of knowledge. Hence, while production costs are low in China and India, companies in the sector hesitate

to move high-value manufacturing and R&D activities to places where IPR is not sufficiently protected.

Another – but closely related – issue in relation to IPR is the increasing competition that the pharmaceutical industry

faces from biosimilars and generics. As soon as patents expire, cheap products are marketed, which – at least with regard

to medical properties – are identical to branded products. The implication is that large companies have difficulties in

achieving the sales volume that enables them to cover the costs of developing the drugs in the first place.   

Scenario drivers

Combinations of the six drivers give rise (by way of combination) to 26 = 64 possible scenarios. However, some of these

are very similar and some turn out to be implausible. We have compared the combinations and selected four, which differ

considerably, yet can still be considered plausible. Ideally, the scenarios should be visualised in a six-dimensional space,
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IPR in China

China is expected to become the fifth largest drug market in the world by 2010, with a growth rate of 20–25% per

annum in the next three years. 

However, the Chinese social environment for the protection of intellectual property rights is complex. Locally produced

generics and copy products dominate the Chinese drug market. It is estimated that about 97% of the drugs produced by

local companies are generics or counterfeits. 

Source: http://www.bioportfolio.com/cgi-bin/acatalog/China_s_Guidebook_for_Pharmaceutical_Patent_Protection.html 

http://www.bioportfolio.com/cgi-bin/acatalog/China_s_Guidebook_for_Pharmaceutical_Patent_Protection.html
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but as this is not technically possible, we have shown their position in a two-dimensional space, defined by two of the

drivers (see Figure 1), namely the availability of capital for investment in the sector and the extent of public regulation. 

Figure 1: Four scenarios for the biomedical industry in Europe 2017

Scenario 1 –‘Slow boat to China’. This is a crisis scenario. Companies in the European biomedical sector are under a lot

of pressure in Europe and hence look to Asia for growth opportunities. 

Scenario 2 –‘Forever young’. This scenario is characterised by growth. R&D is market driven and market strategies are

focused on lifestyle products sold directly to individual consumers rather than on developing new, innovative medicines. 

Scenario 3 – ‘Simply the best’. This scenario is also characterised by growth, but companies in the sector are focused on

developing a wide range of products (new medicines, lifestyle products, etc.) for both consumers and the healthcare

sector. 

Scenario 4 – ‘Should I stay or should I go’. In this scenario the biomedical companies in Europe are faced with a difficult

choice: either exploit opportunities for funding and operate in the face of regulatory and ethical barriers for development,

or move to other regions that present companies with a better mix of opportunities and barriers.    

The four scenarios are described in detail below. For each scenario, a table shows the state of each of the six drivers in

the particular scenario compared to the other three scenarios. Of particular interest with these scenarios is whether the

scenario is compatible with further development of biomedical healthcare industry operations in Europe or whether the

incentives to move business abroad are greater. Green cells in each table indicate positive incentives for biomedical

companies to develop their business within Europe, while red cells indicate that the incentives to move out or start

business outside Europe outweigh the incentives to stay. 

The future of the European biomedical healthcare sector: Four scenarios
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Economy and market

After years of positive economic developments in Europe, rising oil prices, rising inflation and the burst of the housing

bubble in 2008 resulted in a sharp economic decline in Europe. This has put pressure on public finances and limited

public and private spending on healthcare, including products used in healthcare. Limited market opportunities and low

growth have deterred investors from the biomedical sector and venture capital is turning to other sectors with higher

returns.

Biotechnology-based products on the market are relatively expensive and very few governments can afford to reimburse

medical products like medicine or aids for the disabled or elderly. The difficulties involved in getting biotechnological

products approved for reimbursement has decreased the profitability of the most innovative biomedical companies.

Consumers are not in a position to buy relatively expensive biotechnology-based products themselves. Hence, the main

market is the public health sector and private hospitals and clinics. Also, growing public concern about the use of

biotechnology has contributed to reducing the consumer market for biotech products. 

Policy framework

For the biomedical sector, the economic downturn has resulted in limited availability of public funding for research into

innovative medicines and medicines targeted at rare diseases. Funding is channelled away from research and into the

operation of health services. Hence, industries that supply these services with consumables, such as medical instruments,

surgical dressing materials, various types of fixtures, etc., experience higher growth than the biopharmaceutical industry. 

There is a heavy regulatory burden on the biomedical industry. Substances and materials have to comply with very strict

regulations and documentation requirements for quality systems are comprehensive. Liberalisation of the drugs market

has not expanded; on the contrary, the requirements that chemist shops must fulfil in order to receive authorisation to

sell drugs have actually increased.

Together with pronounced difficulties in securing investment, this has had a substantial negative impact, especially on

small biomedical companies. There are very few start-ups in the sector, and many companies are struggling to find

private investors in order to continue research. Many biomedical companies have gone bankrupt and medium-sized

companies are under severe stress. The key to survival in the biomedical sector is to have a recognised product on the

Scenario 1: Slow boat to China 
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market. Therefore, the large enterprises with a broad portfolio of non-biotechnology products are doing comparatively

well in spite of the economic downturn, as their product development mainly takes the form of incremental changes to

existing products. In general, the biomedical sector is characterised by a low degree of innovation. 

Global protection of IPR has improved since the US and Europe put strong pressure on China and India following several

breaches of patents and medicine scandals in China itself. China’s own biomedical research base is now so strong that

Chinese companies are able to undertake the necessary basic research and development.

In Japan, health robotics is booming, and some European producers are now acting as subcontractors for this industry. 

Society and culture

At the beginning of the new millennium, the popular perception of the prospects for biotechnology in Europe was

becoming increasingly positive. However, this changed in 2009 after several scientists presented results indicating that

biotechnology-based medicines could seriously damage human foetuses and stimulate the evolution of new, and very

deadly, super-bacteria with no known treatment. In addition, a large explosion at a biotech facility in France (a possible

terrorist attack), which caused contamination of a substantial area and the infection and death of several thousand

inhabitants of a nearby city, generated fear of a ‘Biotech Chernobyl’ across Europe. 

As a result, Europeans experienced a technology shock that changed their perception of biotechnology from positive to

very sceptical. Several groups also now question the ethics of ‘manipulating nature’ – stem cells and genetic testing are

issues that are still high on the public agenda. The concept of sustainability has been evoked to give impetus to a popular

drive towards the ‘natural’. This drive also means that using robots as aids in care for the sick and elderly has not taken

off in Europe. On the contrary, alternative treatments and an increasing consumption of food designed to boost health

and prevent illness are picking up.

Company strategies

As a result of these developments, companies in the sector are increasingly turning their attention to Asia, where

economies are booming, as is economic ability and the demand for healthcare in all forms, including innovative

medicines and robotics. These markets are not so sceptical about (bio) technology and people there can afford to buy

relatively expensive products. 

However, alternative medicine is considered an opportunity in Europe – the documentation requirements for dietary

supplements are still lax, and the general public associate products derived, more or less directly, from plants or animals

with health and spirituality. 

Developments in the value chain 

As the conditions for biomedical R&D have deteriorated, commercial biomedical R&D activities in Europe are

disappearing. It is no longer commercially viable to build a business solely on expertise in the first phases of biomedical

innovation, so R&D-based SMEs have either shut down, moved away or have been merged into multinational

enterprises. Most SMEs remaining in Europe employ a business model whereby manufacturing does not take place in

Europe. Typical examples are the parallel importers of brand name products, who import, re-package and market

medicine in Europe; companies who produce (abroad), market and sell generic medicines; and suppliers to the public

health service sector. Due to stagnating consumer power, strict regulation and an ageing population, direct sales to

consumers is decreasing, while a growing part of the market for biomedical products is served either through authorised

© European Foundation for the Improvement of Living and Working Conditions, 2008
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chemists or via the public health sector. The most successful companies have established subsidiaries abroad and parts

of the administration are often outsourced or relocated to these subsidiaries because of the lower labour costs.

Location decisions

These companies have, in turn, outsourced large shares of R&D to China, India or Japan and manufacturing to Africa or

Latin America. Corporate management, marketing and logistics are still in Europe, but in many companies, the survival

of even these activities in Europe is only a question of time. Executive managers are recruited worldwide, and any

historical reasons for keeping the corporate headquarters in Europe lose their validity with each passing day, even more

so as markets are contracting in Europe and the US and expanding in Asia and Latin America. There are still a number

of packaging facilities left in Europe to package imported generics and dietary supplements for local markets. Top

scientists follow the money, and Europe is thus experiencing a ‘brain drain’, which is affecting all countries, reducing

critical mass and thus future potential. A vicious circle is in operation as skilled employees leave Europe, while those

that remain command wages way in excess of those commanded by their Asian counterparts. 

Product innovation

In terms of R&D, the niche strategies (e.g. rare diseases) previously adopted by small biomedical companies in particular

have largely been abandoned in favour of research into major diseases using more ‘traditional’ technologies. These

technologies include traditional biochemistry or – in the case of aids and devices – traditional manufacturing processes.

Biotechnology-based products are rare and those on the market have been through long periods of testing before they

were ‘accepted’ and considered safe. The growing scepticism towards biotechnology has, of course, contributed to this

development. Some innovations are taking place in the public health service sector, mainly spurred by the need to

provide products (bandages, rehabilitation aids, etc.) which are less time-consuming, as seen from the perspective of

public health staff.

The biomedical sector in Asia has been leading in R&D for years, helped by extensive funding and very limited regulation.

In 2015, the public was stunned by the first (at least the first official) birth of human clones. The two healthy and

apparently very intelligent babies, Yin and Yang, were both created in China. In the Far East, neurosurgical techniques

that enable people who have lost limbs or senses to regain their abilities through implants with direct connection to the

relevant parts of the brain is a big growth area, but European industries are not at the centre of this development. 

Process innovation

Few manufacturing operations are left in Europe and in those that remain, manufacturing processes are fully automated.

Packaging for local markets is largely done by means of robotics. 

Labour market, skills and competencies

Employment in the biomedical healthcare sector has decreased since 2007. The massive relocation of R&D and

manufacturing to Asia has reduced the need for scientists and skilled workers in this sector. Management and

administration, packaging, sales and distribution are the main activities left behind. 

Manufacturing process

As most manufacturing has moved to low-cost countries, there is little demand for process workers and process

technicians. However, due to the strict regulations, companies need to provide detailed documentation of products and

processes at their production sites, regardless of their location. Although quality documentation, to a large extent, relies

on technological solutions (logging, traceability of batches and individual packages), the demand for staff with the

technical skills and knowledge needed to work as quality inspectors has increased considerably. As packaging is

generally automated, few workers are needed to inspect the processes. 

The future of the European biomedical healthcare sector: Four scenarios
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Marketing and R&D

As marketing is one of the main activities of European biomedical SMEs, there is some demand for people with skills

in marketing and sales. The need for these people to have any skills in biomedical technologies is limited. However, as

one of the major markets is the public health service sector, insight into the structure of this sector and the methods it

employs is of utmost importance. In all biomedical companies, there is a large demand for administrative employees who

possess, or are capable of achieving, insight into the regulatory framework and who can ensure compliance with quality

requirements. 

Management

General management skills are also called for. As manufacturing is contracted out, usually to foreign countries, contract

and finance management skills are vital to ensure efficient operation. 

Main challenge for biomedical companies

The main challenge facing the companies in the sector is staying in business, in view of the fierce competition, strict

regulation and stagnating consumer demand. Going where markets are bigger and more liberal means having to adapt

the whole company to match a new business environment. Some companies face this challenge by a gradual relocation,

but this presents a challenge in itself, having to manage a company that is split between several locations.

© European Foundation for the Improvement of Living and Working Conditions, 2008
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Economy

The European economy has been stagnating for several years and this has put pressure on public finances and reduced

private consumption of high-value products. Economic development has resulted in a polarisation of European

consumers – the majority mainly consume low-value products, while a (large) minority of more wealthy households can

still afford high-value products. Furthermore, the pressure on public finances has limited the public resources available

to R&D, and private capital is flowing towards less risky sectors. Shortage of risk-bearing capital has slowed down the

innovation rate in the biomedical healthcare sector, making it very hard, especially for SMEs, to stay in business.  

Policy framework

Although strict regulation of the sector offered some protection to consumers, it was found that the administrative burden

on the industry was creating a massive barrier for the development of the sector. In addition, the protection did not even

work out as intended, as a small number of ruthless firms found ways to bypass legislation and control procedures,

which, in some cases, has led to substandard products being put onto the market. This has led politicians to relax

regulation of the sector somewhat and instead to put their stakes into increasing consumer awareness and to support self-

discipline within the sector. Consequently, the industry’s costs, related to quality assurance and documentation, have

been reduced. Biopharmaceuticals are still under strict monitoring, but other types of biomedical products (implants,

devices, etc.) are not subject to the same administrative requirements as they used to be.   

At the same time, European legislators have focused on establishing the best possible framework for the protection of

IPR. Although the regulatory framework is not considered optimal by the companies in the sector, it is still considered

risky to move operations with large knowledge content abroad.  

Society and culture

Public perception of biotechnology is very positive and consumers willingly buy products manufactured on the basis of

biotechnology – this goes for food as well as medical products. The controlled lifestyle trend, which focuses on

controlling one’s own health and outward appearance, has gone on and gained momentum, and the demand for lifestyle-

enhancing products is increasing – not only in Europe, but also in other regions of the world. However, economic

stagnation in Europe has reduced the market potential for high-value products with high specificity. A large share of the

population fulfils their demand for products that will support their control of life by consuming bulk lifestyle products

Scenario 2: Forever young
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produced in Asia (fat reduction pills, anti-ageing lotion, standardised implants, etc.), while the more wealthy segments

provide a small market for innovative products and services (DNA-adapted medication, sense aids, robotic strengtheners,

etc).

One of the most successful European biotechnology companies is BIOBeauty, specialising in non-intrusive products for

elderly people who want to feel and look young. In 2014, the company introduced a revolutionising gel on the healthcare

market. The gel is injected directly into the limbs and instantly starts building up muscles, nerves and tissue, making it

possible for people to stay active and look sharp right through their lives. While beauty clinics and sport centres are the

company’s main clients, some of the company’s products are sold directly to clients via the internet. The company has

established a hotline, which enables personal assistants to monitor and help the clients with using the company’s

products. The beauty-and-sports market is very competitive and requires companies to focus on targeted marketing of

products and a high level of service to their clients.

Company strategies

Due to the shortage of private and public funding for research, companies in the sector are focusing on less research-

intensive products and services. The increasing demand for lifestyle products among private consumers is considered a

huge opportunity for biomedical companies, since such products are less investment intensive and less highly regulated

than biopharmaceuticals. Other biomedical companies (SMEs in particular) are entering the service sector, providing

biotechnology-based services to companies in the chemical and pharmaceutical industries. Companies that have already

launched successful biomedical products mostly focus on the re-use of existing products for other conditions and

diagnoses. 

Development in the value chain

Large companies dominate the sector due to their capacity for attracting both investment and high-skilled employees.

Small companies are struggling to stay in business due to lack of funding. Even SMEs that have managed to find funding

for their research are often acquired by large pharmaceutical companies who are desperately looking for drug candidates

to fill their pipelines. Many SMEs are pushed backwards in the value chain, operating solely as subcontractors for larger

companies (performing tests, etc.). 

Location decisions

European companies retain R&D activities in Europe due to the strong protection of IPR here. However, bulk

manufacturing of low- and high-value products are moving towards Asia, where demand for high-value lifestyle

products is increasing among large groups of consumers. Remaining manufacturing operations in Europe only serve the

European market. 

Product innovation

There is a very low level of product innovation in Europe. Most companies focus on beauty and endurance-enhancing

products, rather than developing new, innovative medicines or appliances. Such products have a shorter time to market

and are not subject to the same extensive control and approval requirements as biopharmaceuticals. 

Process innovation

Process innovation is focused on developing direct sales to costumers. Many companies work with a network of

freelance salespeople who sell products at neighbourhood sales (like Tupperware parties). Other companies put a lot of

effort into CRM, e-commerce and virtual communities. 

© European Foundation for the Improvement of Living and Working Conditions, 2008
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One key initiative is the establishment of customer service departments, where personal health counsellors are assigned

to clients, providing them with information on the use of the company’s products as well as related health and wellness

matters under the label of ‘health coaching’.  

Labour market, skills and competencies

Manufacturing process

Most manufacturing activities are sourced in Asia or Latin America. Some companies have even tried sourcing to Africa

due to rising costs in Asia, but have encountered problems with political and economic instability. In manufacturing

operations, there is still a need for staff trained in carrying out clinical trials; however, the demand for qualifications has

stagnated in Europe due to global sourcing.

Marketing and R&D

Marketing skills are vital for companies in the sector due to tough competition. Also, there is increasing demand for

skilled personnel in customer relations departments. These employees are typically front office clerks or students at

higher education institutions that are given a crash course in the company’s product portfolio. At the high end, the

cognitive sciences are contributing to the development of new products that could enhance people’s mental capacity (the

IQ pill). Finally, skills related to e-commerce and consumer services are in demand.  

Management

Managers in the sector need to change their focus from research management to identifying market opportunities in the

beauty and sports sector. 

Main challenge for biomedical companies

Companies in the sector are facing a radical transformation from being research intensive to focusing on providing

services. In this scenario, most companies focus their efforts on the market for lifestyle products, implying that

companies need to build up competences in communication, marketing and direct interaction with clients. 

The future of the European biomedical healthcare sector: Four scenarios

© European Foundation for the Improvement of Living and Working Conditions, 2008



13

Economy and market

The European economy is doing well and the welfare of European citizens is increasing. People can afford to buy

expensive products and to take good care of themselves and their friends and family. In the European health sector,

innovative and personalised medicines based on genetic profiling are in demand and so are health services provided by

private companies. 

Among the European success stories in the sector is BioGuard, a global health service company providing full personal

scans for potential diseases, using implanted sensors to monitor individual health around the clock and providing clients

with appropriate therapies and advice. The company has radically expanded the concept of ‘from cradle to grave’, so

that potential parents are now able to get a full health and risk profile of their potential babies, even before conception,

based on the genetic profiles of the parents. This facilitates the match of partners for parenthood; even if partners who

are not a ‘perfect match’ decide to stay together and have children, BioGuard can provide therapies that reduce risks.

This has sparked grave controversy in religious circles, and BioGuard and other companies in the sector and their

employees have to deal with increasing threats from religious fanatics who want to put an end to this business. Also,

groups of ethically concerned citizens are worried that this service will result in the breeding of ‘super-humans’ and

reduce the diversity of the human species with possible negative consequences.   

Other companies in the European biomedical sector are devoting many resources to the development of new products.

Marketing efforts vis-à-vis general practitioners and clinics are being stepped up by offering not only participation in

luxurious conferences, but also advanced personal services and equipment for GPs to ensure that they choose a specific

product. 

Policy framework

Universities are thriving and producing the basic knowledge at the root of biomedical innovation. In addition, extensive

public investment is channelled into the biomedical sector via R&D grants, and private investors are constantly looking

for new opportunities in the sector. In order to ensure the competitiveness of the sector, European legislators have

worked hard to reduce the regulatory burden on biomedical companies while upholding the protection of the safety and

health of patients and healthcare personnel. Some patient organisations have voiced concerns that the regulatory set-up

is too focused on competitiveness and does not provide patients with sufficient protection. 

Scenario 3: Simply the best
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Joint European action in the field of IPR has resulted in a strong regulatory regime protecting biomedical products from

counterfeiting in European markets. Conditions in Asia are still not satisfactory, leading to an inflow of foreign

biomedical R&D-intensive companies to Europe. A dedicated European police force, BIOCOP, is monitoring the global

markets and helping to establish the technical and legal capacity in countries that need assistance with IPR protection.

Major countries, such as China and India, have declined such assistance, and carrying out R&D and high-value

manufacturing in these countries is considered risky.  

Some countries have introduced the citizen chip, which serves a multitude of purposes, including carrying the person’s

genetic profile and medical record. Policy makers are intensely debating the human rights implications of the citizen

chip. 

Society and culture

Health and physical performance are among the primary concerns of European citizens, and consumers can afford to buy

expensive healthcare products. European citizens are very positive about the use of biotechnology, although stem cell

research and genetic profiling still provoke intense ethical debate. Much work on identifying and avoiding the side

effects of nanotechnology has led to the widespread acceptance of cures using nanotechnology in combination with

biotechnology. 

Company strategies    

Developments in the value chain

Companies involved in healthcare are all working with biotechnology, and even ‘traditional’ pharmaceutical companies

are now transformed into biopharmaceutical companies. SMEs are thriving due to good funding opportunities and are

introducing new, innovative biomedical products onto the market.  

Location decisions

Europe is an interesting market and provides a good business environment for biomedical companies. A key motivation

for companies who choose to locate in Europe is access to highly qualified (albeit expensive) staff. Foreign companies

seek to have a strong presence in the European market and locate R&D, sales, distribution and marketing activities

within strong European clusters. European regional authorities are competing intensely to attract foreign companies.

Manufacturing operations are split up so that those involving the least knowledge (and hence are least critical in terms

of competition) move out or are outsourced, while high-value manufacturing is retained in Europe to protect IPR. Large

investments in process technology have increased the innovation rate, making advanced manufacturing cost effective in

Europe, even in the light of the higher wage levels for process technicians. 

Product innovation

Biomedical companies are involved in a range of different areas. They develop new, innovative medicines but also

exploit opportunities within lifestyle products and the reuse of existing products. Moreover, biomedical companies have

used the available funding and positive regulatory environment to explore opportunities related to converging

technologies, and several products and regimens have been introduced, based on different generic technologies (nano,

ICT, cognitive sciences, etc.) and involving robotics, sensors, etc. Implants of self-dosing medicines and supplements

has become commonplace. 

The future of the European biomedical healthcare sector: Four scenarios
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The future of the European biomedical healthcare sector: Four scenarios

Process innovation

Innovation in process technologies has made the testing and manufacturing of complex biomedical products less

demanding in terms of time and resources. The level of outsourcing of manufacturing and quality assurance is

decreasing.  

Labour market, skills and competencies

Manufacturing process

The demand for low-skilled workers in the sector has fallen due to the widespread automation of manufacturing

processes. The existing workforce needs to have their skills upgraded in order to be able to handle and monitor new

manufacturing equipment. Technological convergence means that engineers and, to a certain extent, technicians need

basic knowledge in more than one field, e.g. communication technology and biotechnology. 

Marketing and R&D

Exploiting the opportunities related to converging technologies requires recruiting or cooperating with scientific experts

from non-biotechnology fields, such as nanotechnology, ICT and cognitive sciences. Furthermore, experts in user

interfaces and in the opportunities arising from the use of communication technology (personal communicators) are

increasingly being used in marketing departments. 

There is also a growing demand for experts in IPR law and people who can set up efficient monitoring systems. 

Management

The convergence of technologies and expertise calls for managers who are able to facilitate synergy among very diverse

groups of employees. General managers need not have deep scientific or technical insight into any part of the business,

but do need to understand the basics in each component of the business. Being able to create innovative synergy is more

important in this scenario than supply chain management. 

Main challenge for biomedical companies

Innovation is the key word for biomedical companies. This is a very competitive market and companies need to be on

the cutting edge of technological developments – not only in biotechnology, but also in other technological areas.

© European Foundation for the Improvement of Living and Working Conditions, 2008
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Economy and market

The European economy is developing positively. Growth rates across Europe have evened out somewhat, at the same

time as the growth rates in China and India have slowed down slightly (they are still about twice that of Europe’s). Oil

prices have continued to rise and so have freight rates. Markets for all types of consumer goods have continued to

expand; however, demand for ecologically sustainable, innovative products and services is expanding much more than

demand for traditional consumer products. Investors recognise the innovative potential of European industry generally,

while at the same time the ‘quick buck’ to be made in Asia has become less tempting.  

Policy framework

After the European Reform Treaty was finally adopted in 2009 and following attempts to arrive at a global climate treaty,

European policy has focused on sustainable growth with some success. Following EU recommendations, most EU

countries have decreased tax on labour and increased green taxes. European policies and funds are directed towards

research and development, which supports sustainable technologies and methods of production. 

A high level of public funding ensures basic research in the life sciences and hence there is scientific potential for

developing innovative medicines. Yet along with the drive towards sustainability, there has been growing concern about

the unwanted side effects of biotechnology since the mid-2000s. Policy makers at European and national level are aware

of the public scepticism. In attempts to support innovation, while at the same time avoiding medical scandals and

ethically problematic situations, the extent and complexity of legislation regulating the production and distribution of

biomedical products has been steadily increasing. 

Intellectual property rights are well protected after pressure was put on Asian, African and Latin American members of

the WTO to enforce international patents. 

Society and culture

The European public is increasingly aware of sustainability issues. This is reflected in very different attitudes towards

biotechnology. Some (typically well educated segments) see biotechnology as a ‘smart alternative’ to traditional

manufacturing, being less energy intensive and producing less (and less dangerous) waste in the process. However, a

large segment of the population is very sceptical towards biotechnology for different reasons. Members of the religious

Scenario 4: Should I stay or should I go
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majority (many of whom are elderly people) claim that biotechnology is tampering with God’s nature or that man is

‘playing God’, while a large segment of eco-conscious intellectuals are doubtful about the side effects of

biotechnological production (uncontrolled emissions of genetic material, social side effects of biological improvement

of species, etc.).  

More broadly speaking, sustainability issues influence the behaviour of consumers, who expect that products (including

biomedical products) are produced with due regard for sustainability ground rules, i.e. using as few raw materials as

possible, using renewable materials and energy, not being transported too far, etc. 

The market for biomedical products designed to improve individual looks and physical performance dwindled after a

hectic boom from 2005 to 2010, as human diversity and natural ageing is now considered of more value, and artificial

improvement of natural potential is considered superficial and a waste of resources. On the other hand, there is strong

potential for products to improve the quality of life of elderly citizens. 

Company strategies

Consumer behaviour presents the companies with a dilemma – should the company keep activities in Europe and benefit

from the public funding and private capital available but having to comply with rather strict regulations, or should the

company move to other regions with a better business environment in terms of regulation? 

Both strategies are being pursued; some large companies even pursue both at the same time. The companies that tend to

stay in Europe are those whose business set-up and products are best aligned with a sustainability strategy, while large,

traditional manufacturing operations and R&D operations in technologies involving human cell material tend to move

abroad. 

Developments in the value chain

Most companies pursue strategies that seek to minimise the transport of persons and goods, partly because of the high

price of transport, partly as a component of ‘sustainability branding’. Global sourcing of raw materials is still necessary,

so reduction of transport costs is often sought by placing production facilities close to markets and by avoiding

unnecessary transport of persons through decentralising management and support staff. 

The public health sector is thriving, so much innovative and marketing power is directed towards Europe.  

Location decisions

Large companies are better at dealing with regulatory burdens than small ones. On the other hand, smaller companies

have the advantage of being able to locate close to markets. Large-scale manufacturing is mainly located outside of

Europe. 

Product innovation

Innovation in biotechnology is taking place at a slow rate. Innovation intensity is high for improving the sustainability

parameters of existing products and in the development of products and services that can improve the quality of life of

elderly people; however, innovation in biotechnology is taking place at a slow rate. Public health services’ demand for

innovative products with sustainable characteristics means that much effort goes into the development of materials that

can be produced and consumed with minimal impact on the environment and, at the same time, minimal hassle for health

service staff. 

© European Foundation for the Improvement of Living and Working Conditions, 2008
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Process innovation

The manufacturing companies that have chosen to remain in Europe put much energy into developing production

processes that are, to the greatest possible extent, ecologically neutral. Hence, technologies for decreasing the

consumption of materials and energy in the production of biomedical products receive much attention. 

Labour market, skills and competencies

Overall employment in the European biomedical industry is stagnant, as most of the value added in the industry comes

from auxiliary technologies and sectors. 

Manufacturing process

The demand for skilled workers and process technicians in Europe has remained constant, in spite of the relocation of

some of the big manufacturing operations. This is largely due to the creation of new, smaller production facilities close to

the centres of population. The demand for production engineers is increasing due to the emphasis on process innovation.

Marketing and R&D

The R&D that takes place in Europe is, to a large extent, directed towards minimising the environmental impact of

production and distribution. Hence, biochemists and eco-biologists are in high demand in product development departments,

as are professionals with legal expertise to ensure that products comply with legal and administrative requirements.

Top experts in stem cell technology are moving out of Europe, while the demand for experts in innovative materials is

growing. 

Marketing is focused on the public health sector, so marketing professionals need insight into this sector, but also a keen

understanding of issues related to sustainability.

Management

In SMEs that are located close to population centres, leaders with visible public profiles are called for. They must also

be able and willing to discuss issues relating to ethics and sustainability in public.

Main challenges 

There is growing segmentation of the biomedical healthcare sector, with some businesses moving out of Europe, others

staying and new businesses looking for the potential in an environmentally aware, highly regulated but otherwise

affluent environment. Strategic focus and segmentation of markets is of utmost importance. 

Companies that make one wrong step, for example, by attempting to market stem cell technologies to the mass market,

may well find themselves out of (European) business. Complying with the strict regulations is costly and calls for a very

strong focus on efficiency in quality assurance and documentation. The most innovative part of the sector is faced with

a particularly strong management challenge, ensuring that expertise is used to create synergy, which can be transformed

into a competitive advantage. 

Tine Andersen and Henrik Noes Piester, Danish Technological Institute

The future of the European biomedical healthcare sector: Four scenarios

© European Foundation for the Improvement of Living and Working Conditions, 2008

EF/07/111/EN 6



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGA-Arabesque
    /AGA-ArabesqueDesktop
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AkhbarMT
    /AkhbarMT-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /Apple-Chancery
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialSami
    /ArialUnicodeMS
    /ArielSudEuro
    /Artistik
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BoldItalicArt
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Candid
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Chiller-Regular
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DecoTypeNaskh
    /DecoTypeNaskhExtensions
    /DecoTypeNaskhSpecial
    /DecoTypeNaskhSwashes
    /DecoTypeNaskhVariants
    /DecoTypeThuluth
    /DiwaniBent
    /DiwaniLetter
    /DiwaniOutlineShaded
    /DiwaniSimpleOutline
    /DiwaniSimpleOutline2
    /DiwaniSimpleStriped
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Eurostile-BoldExtendedTwo
    /FarsiSimpleBold
    /FarsiSimpleOutline
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Bold
    /Frutiger-Light
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FZSTK--GBK1-0
    /FZSY--SURROGATE-0
    /FZYTK--GBK1-0
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Goudy-BoldItalic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Greek
    /Greek-Regular
    /GuttmanAdii
    /GuttmanAdii-Light
    /GuttmanAharoni
    /GuttmanAharoni-Bold
    /GuttmanAram-Normal
    /GuttmanCalligraphic
    /GuttmanCourMirNormal
    /GuttmanDavid
    /GuttmanDavid-Bold
    /GuttmanDavid-Light
    /GuttmanDrogolin-Bold
    /GuttmanDrogolin-Normal
    /GuttmanFrank
    /GuttmanFrank-Bold
    /GuttmanFrnew-Normal
    /GuttmanHaim
    /GuttmanHaim-Condensed
    /GuttmanHatzvi
    /GuttmanHatzvi-Bold
    /GuttmanHodes-Bold
    /GuttmanHodes-Light
    /GuttmanHodes-Normal
    /GuttmanKav
    /GuttmanKav-Bold
    /GuttmanKav-Light
    /GuttmanKeren-Bold
    /GuttmanKeren-Normal
    /GuttmanLogo1
    /GuttmanMantova
    /GuttmanMantovaBold
    /GuttmanMantovaDecor
    /GuttmanMiryam-Bold
    /GuttmanMiryamLight
    /GuttmanMyamfix
    /GuttmanRashi-Bold
    /GuttmanRashiNormal
    /GuttmanRashiXBold
    /GuttmanSoncino-Bold
    /GuttmanSoncino-Light
    /GuttmanSoncinoNormal
    /GuttmanStam1Normal
    /GuttmanStamNormal
    /GuttmanToledo
    /GuttmanToledo-Bold
    /GuttmanVilna
    /GuttmanVilna-Bold
    /GuttmanYad
    /GuttmanYad-Brush
    /GuttmanYadLight
    /H2gtrM
    /H2mjrE
    /H2mjsM
    /H2sa1M
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Hebrew-Regular
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HGGothicE
    /HGMaruGothicMPRO
    /HGPGothicE
    /HGPSoeiKakugothicUB
    /HGPSoeiKakupoptai
    /HGSeikaishotaiPRO
    /HGSGothicE
    /HGSoeiKakugothicUB
    /HGSoeiKakupoptai
    /HGSSoeiKakugothicUB
    /HGSSoeiKakupoptai
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HiroshigeBookItalic
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Ipa-samdUclphon1SILDoulosL
    /ItalicOutlineArt
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Koptos-Regular
    /KristenITC-Regular
    /KufiExtendedOutline
    /KufiOutlineShaded
    /KunstlerScript
    /Latha
    /LatinWide
    /LedItalicFont
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LiSu
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Marigold
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /MingLiU
    /Mistral
    /Modern-Regular
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MonotypeHadassah
    /MonotypeHadassah-Bold
    /MonotypeKoufi-Bold
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MudirMT
    /MVBoli
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusSanL-Bol
    /NimbusSanL-BolCon
    /NimbusSanL-BolConIta
    /NimbusSanL-BolIta
    /NimbusSanLCE-Bol
    /NimbusSanLCE-BolCon
    /NimbusSanLCE-BolConIta
    /NimbusSanLCE-BolIta
    /NimbusSanLCE-Lig
    /NimbusSanLCE-LigCon
    /NimbusSanLCE-LigConIta
    /NimbusSanLCE-LigIta
    /NimbusSanLCE-Reg
    /NimbusSanLCE-RegCon
    /NimbusSanLCE-RegConIta
    /NimbusSanLCE-RegIta
    /NimbusSanLCY-Bol
    /NimbusSanLCY-BolCon
    /NimbusSanLCY-BolConIta
    /NimbusSanLCY-BolIta
    /NimbusSanLCY-Lig
    /NimbusSanLCY-LigCon
    /NimbusSanLCY-LigConIta
    /NimbusSanLCY-LigIta
    /NimbusSanLCY-Reg
    /NimbusSanLCY-RegCon
    /NimbusSanLCY-RegConIta
    /NimbusSanLCY-RegIta
    /NimbusSanLGR-Bol
    /NimbusSanLGR-BolCon
    /NimbusSanLGR-BolConIta
    /NimbusSanLGR-BolIta
    /NimbusSanLGR-Lig
    /NimbusSanLGR-LigCon
    /NimbusSanLGR-LigIta
    /NimbusSanLGR-Reg
    /NimbusSanLGR-RegCon
    /NimbusSanLGR-RegConIta
    /NimbusSanLGR-RegIta
    /NimbusSanL-Lig
    /NimbusSanL-LigCon
    /NimbusSanL-LigConIta
    /NimbusSanL-LigIta
    /NimbusSanLNE-Bol
    /NimbusSanLNE-BolCon
    /NimbusSanLNE-BolConIta
    /NimbusSanLNE-BolIta
    /NimbusSanLNE-Reg
    /NimbusSanLNE-RegCon
    /NimbusSanLNE-RegConIta
    /NimbusSanLNE-RegIta
    /NimbusSanLOT-Bol
    /NimbusSanLOT-BolCon
    /NimbusSanLOT-BolConIta
    /NimbusSanLOT-BolIta
    /NimbusSanLOT-Lig
    /NimbusSanLOT-LigCon
    /NimbusSanLOT-LigConIta
    /NimbusSanLOT-LigIta
    /NimbusSanLOT-Reg
    /NimbusSanLOT-RegCon
    /NimbusSanLOT-RegConIta
    /NimbusSanLOT-RegIta
    /NimbusSanL-Reg
    /NimbusSanL-RegCon
    /NimbusSanL-RegConIta
    /NimbusSanL-RegIta
    /NimbusSanLTU-Bol
    /NimbusSanLTU-BolCon
    /NimbusSanLTU-BolConIta
    /NimbusSanLTU-BolIta
    /NimbusSanLTU-Reg
    /NimbusSanLTU-RegCon
    /NimbusSanLTU-RegConIta
    /NimbusSanLTU-RegIta
    /OCRAExtended
    /OCRB
    /OldAnticBold
    /OldAnticDecorative
    /OldAnticOutline
    /OldAnticOutlineShaded
    /OldEnglishTextMT
    /Onyx
    /Optima-BoldItalic
    /Oxford
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /PTBoldArch
    /PTBoldBroken
    /PTBoldDusky
    /PTBoldHeading
    /PTBoldMirror
    /PTBoldStars
    /PTSeparatedBaloon
    /PTSimpleBoldRuled
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SimpleBoldJutOut
    /SimpleIndustOutline
    /SimpleIndustShaded
    /SimpleOutlinePat
    /SimSun
    /SnapITC-Regular
    /STCaiyun
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /STFangsong
    /STHupo
    /STKaiti
    /STLiti
    /STSong
    /STXihei
    /STXingkai
    /STXinwei
    /STZhongsong
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Times-BoldItalic
    /TimesNewRoman-Condensed
    /TimesNewRomanGreek
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TmsRoman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TWAbookcase
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /XSerifBaltic
    /XSerifCE
    /XSerifCyr
    /YouYuan
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


