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OECD WORKSHOP ON “OUTLOOK ON INDUSTRIAL BIOTECHNOLOGY” 

DISCUSSION PAPER 

 

Executive summary 

 Governments are more and more aware of the importance of industrial biotechnology and many 

are increasing their support to take advantage of the potential and remove barriers to growth. Financial 

oriented drivers for industrial biotechnology are governmental programmes and the increasing importance 

of cleantech as investment category. Barriers are low awareness and acceptance by investors as well as the 

impact of the financial crisis. During the financial crisis, funding has become difficult to secure and 

expensive especially for smaller companies. There are some emerging financing trends in the area of 

industrial biotechnology: the engagement of financial investors, increasing project financing and founding 

angels activities to foster the development and commercialisation of new technologies. 

 The capital requirements for research and development (R&D) and infrastructure per year for the 

different sectors were evaluated for the different industrial biotech segments and sub-segments. Whereas 

the active pharmaceutical ingredients segment requires the most capital on a segment level, consumer 

chemicals need the least capital. Regarding non-classical financial sources, multinational enterprises 

(MNEs) have hardly had any experience with both project and private equity financing, but although they 

have used mezzanine as a financial source, they are still unclear as to the attractiveness for their needs. 

Small and medium-sized enterprises (SMEs) in the biotech sector have had relatively low to no experience 

with mezzanine or project financing.  

 The most important challenge for the start-ups and SMEs is to secure enough capital for further 

growth and expansion. The decline in investment may have the effect of driving consolidation and 

reducing the ability for small companies to innovate new technology. Therefore, a typical market failure is 

the lack of investors for start-ups and SMEs. Another market failure is the lack of investors for pilot plants. 

More pilot plants are needed to show the technical proof-of-concept. There could be a chance that these 

pilot plants could be partly financed by investors. Private debt is crucial because governmental grants and 

loan guarantees require private sector cost-sharing. The unavailability of private debt explains why not 

enough money for industrial biotechnology is available.  

 For policy makers it is important to understand the main issues for an optimised support of this 

area and to have a clear data basis for their decisions. An important challenge is to provide a consistent 

data basis and recommendations based on this. To establish an OECD wide data base including relevant 

indicators, a clear and consistent top-down structure is necessary as bottom-up data collection will lead to 

incomparable data which cannot be clearly interpreted. Suitable key indicators could be capital 

spending/capital requirements per segment/sub-segment and region/country as well as capital source. 

1. Introduction 

 Industrial biotechnology is the application of biotechnology for industrial purposes, including 

manufacturing, bioenergy, and biomaterials. It includes the practice of using cells or components of cells 

like enzymes to generate industrially useful products. Many see industrial biotechnology as the next wave 
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of the biotechnology revolution following the success of red biotechnology. An interesting question is 

whether this development in red biotechnology is also a template for the emerging industrial biotech 

business. This paper from FC about financing and investment models in industrial biotechnology for the 

OECD analyses the current situation and the future trends, primarily in OECD countries. The paper is 

intended as a basis for the OECD workshop on the outlook for industrial biotechnology, which will take 

place in January 2010 in Vienna. It includes the results of current research on this topic as well as a 

research proposal for further work to complete and refine the existing data base and the conclusions, 

especially for policy makers. 

2. Research questions and methodology 

2.1  Research questions 

 This paper reviews the need for and sources of financing for industrial biotechnology companies 

as well as the investments made in R&D and infrastructure.  

 Which characteristics of the industrial biotechnology sector make it an attractive sector for 

investors and which discourage investment? 

 What are the main drivers and barriers for investments in industrial biotechnology? 

 What is the impact of the current financial crisis on the availability of capital and the investments 

made? 

 What are emerging trends in industrial biotechnology financing and investment area? 

 What are the capital requirements for R&D and infrastructure as well as non-classical financial 

sources? 

 What are industrial biotechnology specific market failures and the consequences? 

 Which indicators can be used for measuring trends in financing and investment? 

 What is the availability and accuracy, and level of comparability of data related to industrial 

biotechnology financing across OECD countries?  

 Special focus was on finding data for R&D as well as infrastructure investment. It was attempted 

to identify what data and indicators are available as well as what sort of data and indicators are needed in 

order to understand the evolution of both financing for and investments in this sector. 

2.2 Research methodology 

 To give answers to these research questions in order to prepare an issue paper for further 

discussion, a structured research approach was used. Starting point was the existing FC data base with 

relevant data regarding industrial biotechnology which has been built up during the last 6 years from 2003 

to 2009. The empirical background is mainly based on around 50 interviews with managers and experts 

from industrial biotech companies
1
 as well as additional interviews with experts from research institutions 

and the investment area. The interviews were conducted in various rounds during the past 6 years with 

focus on special industrial biotech areas. In most cases, an interview guideline with a reference set of 

questions was developed to secure the comparability of the answers and to leave enough room for 

spontaneous answers, which gave a semi-structured nature to the interviews. Additionally, the industrial 

                                                      
1. See appendix for a list of the industrial biotech companies which were analysed by desk research, 

interviewed or where FC had an open discussion. 
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biotech market was analysed periodically through desk research using public sources (e.g. business data 

bases) and company disclosures (e.g. websites and press releases). Additional discussions with persons 

from the industry clarified open questions, which could not be answered using other sources. Furthermore, 

a current desk research in October and November 2009 was performed using typical key words to find 

relevant information (Fig. 1). 

Figure 1. FC data base with already existing and additional data collected by current desk research 

Already existing data of FC Additional desk research

• Search key words 

(selection)

- Angel investors

- Capital need 

- Capital sources

- Capital spending

- Financing

- Funding

- Infrastructure

- Investment

- Private equity

- Venture capital

FC market studiesFC data base

Market data updated regularly 

based on ongoing discussions 

with key market players

• Desk research (company 

information, external market 

studies, press clippings) 

• Interviews with industrial 

companies, research 

institutions and investors

• Calculation model based on 

available information with 

specific adjustments

• Biotech production 

technologies 

(November 2003)

• Financing strategies 

(April 2005)

• Renewable raw 

materials (July 2005)

• Biofuel production 

technologies 

(October 2006)

• Financing and 

investment trends 

(February 2009)
 

 Regarding market data, there are some very rough global assessments (JRC 2007, USITC 2007) 

and more detailed assessments for single markets e.g. for Germany (Germany Trade & Invest 2009), 

Ireland (e.g. Irish Bioindustry Association 2006) or the United Kingdom (Arthur D. Little 2009). As the 

results of these publications are not consistent and comparable (even the structure of the analysed 

application areas), the market data in Fig. 2 to 5 resulted from the FC data base which, since 2008, uses the 

structure (segments, sub-segments and regions) of the Conseil Européen de l'Industrie Chimique (CEFIC) 

for global chemical sales (CEFIC 2007). The share of products made by biotech processes and the capital 

requirements for R&D and infrastructure was estimated on a sub-segment level (in some cases also on a 

more detailed product level) by FC and discussed with suitable experts. Subsequently, the sub-segment or 

product level data for biotech sales were aggregated to get the numbers on a segment level. This was done 

separately for the following regions. 

 Europe: EU-27 countries, whereby all of the larger countries are OECD members, and 

Switzerland which is also an OECD member. 

 North America: NAFTA members Canada, Mexico and United States of America which are all 

OECD members. 

 Asia Pacific: Without China and India, but including Australia and Japan. 

 BRIC countries: Brazil, Russia, India and China. 

 Rest of the world: All other countries not covered by the other categories. 
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3. Drivers and barriers for industrial biotechnology 

 This chapter provides financial oriented drivers and barriers for industrial biotechnology 

including a short discussion of the impact of the financial crisis as major barrier for industrial biotech 

investments in the current situation
2
. 

3.1 Drivers for industrial biotechnology 

3.2.1 Governmental programmes 

 Financial incentives given by numerous governmental programmes encourage investments in 

industrial biotechnology where production methods and costs are currently less competitive to traditional 

production methods. Following first the fuels then the chemicals path, incentives for investment in biofuels 

production are likely to encourage investments in industrial biotechnology (for chemicals derived from 

biofuels). Because of the need to develop low-cost technology solutions, subsidies for R&D in these 

technologies could potentially further encourage industrial biotech investments.  

3.2.1 Cleantech as investment category 

 The investment category cleantech is now for 2 years one of the most important investment 

categories for private equity and venture capital (VC) investors. This aspect together with the need for 

sustainability which is more relevant for industrial companies pushes investment activities in the area of 

industrial biotechnology. This is correlated with the changing behaviour of consumers who are becoming 

increasingly conscious about the impacts of their consumption and are choosing products that have low 

negative impact on the environment (e.g. as a way to contribute to a low-carbon economy). 

3.2 Barriers for industrial biotechnology 

3.2.2. Awareness and acceptance by investors 

 Due to the specific characteristics of industrial biotechnology this sector should be attractive for 

investors. In comparison to red, industrial biotech investments often afford lower initial investments and 

lower risk due to a diversification among applications and industries. Two of the characteristics of 

industrial biotech, to which investors are giving increasing attention, are the typically much shorter time 

span from idea to market (3 to 5 years, compared to 10 to 12 years for a biomedical product) and less 

regulatory requirements. But, investors still prefer red biotechnology, because not much attention has been 

given to industrial biotechnology in the past and it is still more driven by big chemical corporations 

(Schneider 2009). The focus of red biotech is on new drugs with a relatively easy to estimate market 

potential and share, while industrial biotechnology mainly develops new process routes to already known 

drugs or chemicals. These characteristics require more knowledge of the industry and often contribute to 

the lack of investors' attention to industrial versus red biotechnology. In comparison to red, industrial 

biotech processes or products usually serve a broader range of applications. Many investors are still not 

aware of the chances, presumably because of difficulties in reasonably estimating the scope of market 

potential and market share that could be achieved with a single process or product. Therefore, investors 

have not yet fully identified the area of industrial biotechnology as an attractive investment field but they 

could become a major capital source as they start to understand more the potential of industrial 

biotechnology. 

                                                      
2. A more general discussion of drivers and barriers for industrial biotechnology is given in the paper 

“Industry Structure and Business Model for Industrial Biotechnology”. 



DSTI/STP/BIO(2009)23 

 8 

3.2.3 Impact of the financial crisis 

 Biotechnology companies are highly dependent on well functioning capital markets to finance 

their development projects. Small biotech companies have restricted financial resources at the early stage 

and look to secure funding rounds by VC. But, in the current recession, VC is faced with a capital sourcing 

problem for their funds resulting in a capital shortfall and a prioritisation of their investments. VC is 

currently investing in later stage projects or demanding more equity for their money, which has resulted in 

the significant fall in VC financing of SMEs. Therefore, funding has become increasingly difficult to 

secure and expensive for biotechnology companies. The decline in investment may have the effect of 

driving consolidation and reducing the ability for small companies to innovate new technology (Washer 

2008). EuropaBio reported that surveys conducted across Europe show that up to 78% of biotech SMEs 

have struggled and failed to find the investment they require to continue important R&D programmes 

(EuropaBio 2009). 

4. Emerging financing trends 

 In this chapter, emerging financing trends in the area of industrial biotechnology are described. 

Whereas the engagement of financial investors and project financing supports the market penetration of 

existing technologies, the founding angels activities can foster the development and commercialisation of 

new technologies. 

4.1 Engagement of financial investors 

 Within the chemical industry, financial investors, like private equity companies, have played an 

important role during the last years. Transactions made by financial investors have increased greatly and 

meanwhile make up around 30% of the transaction volume. Financial investors are increasingly realising 

“buy-and-build” strategies, in order to achieve appreciation. Acquired chemical companies are used as a 

platform for further expansion, whereby the financial investor supports the financing of further acquisitions 

in industrial biotechnology which will become more and more important to realise “buy-and-build” 

strategies in the chemical industry. One good example is Süd-Chemie. One Equity Partners, a subsidiary of 

JP Morgan Chase, is meanwhile majority shareholder and makes it possible for the company, through the 

appropriate financial means, to realise growth in interesting future technologies within the industrial 

biotech area, e.g. in the field of biocatalysts. A further example is Cornerstone Capital in Frankfurt, who, 

besides offering buyout financing, also offer growth financing for the chemical industry and has a special 

focus on industrial biotechnology as growth option for their engagements within the chemical industry. 

4.2 Project oriented financing 

 Especially in the area of renewables, like bioenergy projects, project financing is becoming more 

important. Usually, a project financing structure involves a number of equity investors as well as a 

syndicate of banks that provide loans to the operation. The loans are most commonly non-recourse loans, 

which are secured by the project assets and paid entirely from project cash flow, rather than from the 

general assets or creditworthiness of the equity investors. Project financing enables the involvement of 

investors in industrial biotech projects who would normally not invest in these areas. The scope of these 

projects is very narrow so that only special kinds of bioenergy projects can be financed by this means. 

Project financing is not suitable for industrial biotechnology in general. This was evaluated by the German 

industrial biotechnology cluster CIB Frankfurt in 2007 with the aim to realise an industrial biotech specific 

investment funds which invests in industrial biotech projects
3
. 

                                                      

3. CIB internal discussions and working papers.  
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4.3 Public private partnerships 

 Public-private partnership describes a government service or private business venture which is 

funded and operated through a partnership of government and one or more private companies. These 

partnerships are more and more established in the area of VC especially for seed and start-up financing of 

start-up companies. One prominent example is the Hightech Gründerfonds in Germany. 

4.3 Founding Angel activities 

 As a rule, a gap exists between academic research and the commercialisation of the results of the 

research, which in innovation processes represents a serious barrier. This gap can be best overcome in that 

founding angels, together with appropriate partners from research, found start-up companies to further 

develop the research results and later, alone or together with an industrial partner, commercialise the 

technology. With the founding angel business model, support is given to interesting business concepts 

before the actual founding of the start-up, whereas Business Angels usually enter in already founded 

companies. This business model is already being successfully implemented in the UK and the US mainly 

in the field of nanotechnology by companies such as, Advance Nanotech, Arrowhead Research 

Corporation, Molecular Manufacturing Enterprises Incorporated, Precede Technologies, XL TechGroup. 

Meanwhile there are also some investments in Germany and Switzerland with a special focus on industrial 

biotechnology. 

5. Capital requirements 

 This chapter will give some first figures regarding the capital requirements for the further 

development of industrial biotechnology split into R&D and infrastructure investments. 

5.1 Capital requirements for R&D and infrastructure 

 The capital requirements for R&D and infrastructure per year for the different sectors were 

evaluated based on data from the FC data base including segment/sub-segment specific values for capital 

requirements. The total yearly capital requirements for R&D are around 3,3 billion Euro and 6,9 billion 

Euro for infrastructure. On a sector level active pharmaceutical ingredients require the most capital. This 

area leads the other sectors in capital requirement for R&D and closely follows the base chemical sector 

for capital requirement for infrastructure. The reason is that this sector will show the largest growth of all 

industrial biotech sectors. Base chemicals need the largest investments in infrastructure as production 

within this sector is very capital intensive. Specialty chemicals need large investments in R&D due to the 

fact that there are numerous applications. Consumer chemicals require the least capital for R&D and for 

infrastructure (Fig. 2).  
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Figure 2. Yearly capital requirements for R&D and infrastructure per segment 
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Source: Analysis of FESTEL CAPITAL
 

 Comparing the global yearly capital requirements, Europe requires the most capital in both R&D 

and infrastructure with more than 30%, followed by North America, Asia Pacific and the BRIC countries 

(Fig. 3).  

Figure 3. Yearly capital requirements for R&D and infrastructure per region 
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Rest of the World
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 The capital requirements by sub-segment show that most capital for R&D is again needed for 

active pharmaceutical ingredients as the sub-segment is identical with the segment in the data base (Fig. 4). 

Also the sub-segments organic chemicals, polymers & fibres, agrochemicals, food additives, detergents 

and cosmetics need significant investments in R&D. 
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Figure 4. Yearly capital requirements for R&D per sub-segment 
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 The capital requirements for infrastructure show the same picture: most capital is needed for the 

active pharmaceutical ingredients area, followed by cosmetics (Fig. 5).  

Figure 5. Yearly capital requirements for infrastructure per sub-segment 
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5.2 Capital requirements for start-ups and SMEs 

 Due to the importance for the development of industrial biotechnology the capital requirements 

for start-ups and SMEs are calculated separately for Europe using another approach. The figures are 

roughly estimated by calculating the number of existing and potential start-ups
4
 as well as SMEs and the 

typical average capital need. The total amount of financial capital needed for European industrial biotech 

start ups during the next two years will equal to around 320 million Euro. Most of this amount will be 

needed to support the established start-ups that are in their next critical development phase. Furthermore, 

there are approximately 60 new possible start-ups in need of initial fundings with an average financial help 

of 2 million Euro each. Together with 1,1 billion Euro for the growth financing of the existing SMEs in 

Europe, the capital requirements including SMEs in Europe will amount to 1,4 billion Euro during the next 

years (Fig. 6).  

Figure 6. Capital need of existing and potential start-ups and SMEs in Europe 

Seed-/Start-up financing of potential start-ups

• Approx. 60 new start-ups in Europe 

• Approx. 2 million Euro per start-up

Growth financing of existing start-ups

• Approx. 80 established start-ups in Europe 

• Approx. 50% of start-ups need financing

• Approx. 5 million Euro per start-up

Growth financing of existing SMEs

• Approx. 70 established SMEs Europe 

• Approx. 50% of start-ups need financing

• Approx. 60 million Euro per SME

120 million 
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Capital need of existing and potential start-ups and SMEs in Europe 

Source: Market Study on Financing Strategies in White Biotechnology of FESTEL CAPITAL from April 2005 / Market Study on Financing and 
Investment Trends in Industrial Biotechnology of FESTEL CAPITAL from February 2009

 

6. Financial sources 

 This chapter will describe non-classical financial sources for industrial biotech companies with 

special focus on start-ups and SMEs. 

6.1 Non-classical financial sources 

 Due to Basel II, banks have higher requirements when granting loans and demand higher interest. 

For this reason more and more companies have insufficient capital and have to realise that they need to 

find other ways of financing to strengthen the capital base. There are some relevant non-classical financial 

sources for industrial biotech companies like mezzanine financing, project financing and private equity 

financing. The attractiveness of these sources is seen very differently by the analysed groups (industrial 

biotech start-ups/SMEs and NMEs, private and institutional investors). Whereas private and institutional 

investors see mezzanine and private equity financing as attractive sources, the opinion of industrial 

companies is more unclear (Fig. 7). Only private equity financing (including VC) is seen positive by start-

                                                      
4. Using the FC data base of European start-ups and SMEs. As FC has no similar data base for other regions 

this calculation has only been done for Europe. 
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ups and SMEs. Regarding project financing only start-ups/SMEs and private investors would consider 

looking into this type of financing.  

Figure 7. Attractiveness of different financial sources 

unclear negativepositive
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Source: Market Study on Financing and Investment Trends in Industrial Biotechnology of FESTEL CAPITAL from February 2009
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 Of the given non-classical financial sources, industrial companies have hardly had any 

experience with both project and private equity financing, but although they have used mezzanine as a 

financial source, they are still unclear as to the attractiveness for their needs. SMEs in the biotech sector 

have had relatively low to no experience with mezzanine or project financing (Fig. 8). Private equity 

financing is the main and preferred source of funding for these companies.  

Figure 8. Experiences with different financial sources 

medium lowhigh

Start-

ups/SMEs
NMEs

Private 

investors

Institutional 

investors

Experiences with different financial sources

Private equity financing

Project financing

Mezzanine financing

Source: Market Study on Financing and Investment Trends in Industrial Biotechnology of FESTEL CAPITAL from February 2009
 

6.2 Financial sources for start-ups and SMEs 

 The operational income is the most important financing source for industrial biotech start-ups 

(Fig. 9). Especially for start-ups during their critical growth phase an equity gap remains. Financial 

resources offered by private investors are rather small (often not exceeding 0,5 million Euro) and not 

sufficient for further growth. VC offers far larger resources, but so far only a few industrial biotech start-

ups (between 15 and 20%) have received funds. VC is often not aware of the differences between 

industrial and red biotech, which leads to an inappropriate evaluation of the start-up value. Furthermore, 

they claim that the service oriented business model, to which many industrial biotech companies adhere, 

fails to offer the desired returns. 
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Figure 9. Financial sources for industrial biotech KMUs and start-ups 

Source: Market Study on Financing Strategies in White Biotechnology of FESTEL CAPITAL from April 2005

78%

56%
54%

33%

24%

8%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Operational

income

Private

investors

Governmental

funds

Debt funding Equity

investors (VC)

Mezzanine

S
h

a
re

 o
f 

in
te

rv
ie

w
e

d
 W

B
 c

o
m

p
a

n
ie

s
Financial sources

 

 The different financial sources each have advantages and disadvantages which have to be 

considered for each specific case (Fig. 10). Other financial resources like debt funding and an initial public 

offering (IPO) are not relevant for industrial biotech start-ups, because of the low equity basis of start-ups 

and the fact that most lack the critical size for an IPO. In some cases, government funds can help to 

overcome funding problems, but unfortunately, these are predominantly allocated to basic research projects 

rather than product development. Moreover, the funds cover at best 25-50% of the research costs and 

directly correlate with the financial strength of the company. As well as the small amount of appropriate 

funding, the complicated process and high level of bureaucracy may explain why many government 

programmes fail to attract start-ups. Nevertheless, about one third of the interviewed start-ups sees 

government funding as an integral part of their financing strategy and uses this to strengthen and enhance 

their technology basis. Start ups in EU accession countries may benefit from another source of funding. 

These companies have access to structural funds provided by the EU government, which have much larger 

volumes at its disposal than pure research funds, and whose funding is not restricted to basic R&D. An 

alternative to government funds can be seen in the incentives offered by several members of the EU 

including France, the Netherlands, Austria and also in the emerging east European countries such as the 

Czech Republic. Start-up companies in these countries are exempt from taxes and social security charges 

on salaries. As long as they reinvest a certain amount of their revenues into R&D they can operate under a 

lower average tax burden and can carry forward their losses until profitability. 
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Figure 10. Advantages and disadvantages of the different financial sources 

Strategy Advantages Disadvantages

• Invest in early stage, often after first year

• Lower expectation on rate of return / long term 

investment horizon 

• Improves equity ratio

• No intervention in operations

• Investments are smaller than with VC

• Increased dependence from external Stakeholders

• Increases liquidity

• No participation in the profit

• No intervention in operations

• Permanent costs with interest payments

• Banks require securities to back up the loans – start ups 

predominantly cannot offer them

• Excessive bureaucracy causes add on costs and is time 

consuming

• Inflexible programmes and long admission processes

• Limited number of programmes for service-oriented 

start-ups

• Do not need to be paid back

• Employees and overhead are paid 

• Enables to strengthen the portfolio (technology and 

products)

• Enables to collect large sums 

• Enables a fast development of the start-up

• Strategic investment over the total period of develop-

ment and growth with no intervention in operations 

• Improves equity ratio and enables financing of further 

expansion

• Efforts/expenditures to get VC are very high

• Increased probability of loss of control

• Increased dependence on external stakeholders

• Sale of stake of the company

Equity investors 

(VC)

Private investors

Debt funding

Governmental 

funds

IPO • Enables acquisition of large financial volumes

• Enables to pursue a fast development of the start-up

• Regulations with regard to the IPO cause significant add-

on costs

• New stakeholders in the firm that cause a loss of 

independence and control

Source: Market Study on Financing Strategies in White Biotechnology of FESTEL CAPITAL from April 2005
 

7. Market failures and consequences 

 This chapter describes the most important market failures like lack of investors for start-ups and 

pilot plants as starting point for discussions with policy makers. 

7.1 Lack of investors for start-ups 

 Industrial biotech is of enormous importance for the competitiveness of the chemical and life 

science industry in the OECD countries. The OECD countries are a long way from using the potential of 

industrial biotech, as the start-up scene in that area is not properly developed. Further development 

depends on the ability to establish a prospering start-up scene. Especially for start-ups during their critical 

growth phase a rather large equity gap remains. With only small funds provided by the government or 

private investors, unexpected events can leave the company seriously vulnerable. Initial funding and 

financial support during the first growth phase are and will be an important issue in the future. Therefore, 

VC appears to be a major source of funding for industrial biotechnology. But at the moment industrial 

biotechnology seems to be rather unattractive for investors, due to the lack of experience and positive key 

examples. Attracting VC will remain a challenge in the short and medium term particularly for industrial 

biotech companies. Many industrial biotech start-ups have thus realised their growth through their own 

stable operational income. This limits growth. For such companies, the critical issue is to develop own IP 

to allow a stable operational income and to foster a prospering start-up scene like in red biotech.  

7.2 Lack of investors for pilot plants 

 More pilot plants are needed to show the technical proof-of-concept. There could be a chance that 

these pilot plants could be partly financed by investors, but this point has to be evaluated in more detail 

through discussions with potential investors. The example of biofuels in the US shows that this is not 

without problems. Despite a suite of government subsidies and financing investors are struggling due to the 

credit crisis, which limits the availability of debt capital. Private debt is crucial because governmental 
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grants and loan guarantees require private sector cost-sharing. The unavailability of private debt explains 

why not enough money for industrial biotechnology is available. More private sector cost-sharing is 

required to meet loan guarantee and other requirements. 

8. Outlook and conclusion remarks 

 In this chapter an overall outlook including the sector specific attractiveness for investors is 

given, the availability of data discussed and an issue list to discuss next step provided. 

8.1 Overall outlook and trends 

 The outlook regarding financing of further development is rather different depending on the 

sector (Fig. 11). Attractive growth rates and higher profitability compared to other sectors make fine 

chemicals the most attractive sector for investors. Also agrochemical and pharmaceutical companies make 

investments due to strong short-term market demand. The polymer sector shows medium attractiveness: 

Polymer companies intend to make investments, but this area is not attractive for financial investors due to 

low profitability. Within specialty chemicals, the companies are willing to make investments in selected 

specialty chemical segments and the area could also be attractive for financial investors to realise their 

“buy-and-build” strategy. Due to low profitability, base chemicals and intermediates is the least attractive 

sector for investors and chemical companies. In the area of biofuels, mineral oil companies make 

investments due to strong mid-term market demand and the area is also attractive for financial investors 

due to large markets and growth rates. 

Figure 11. Outlook regarding financing issues for the different industrial biotech areas 



Sector Outlook Attractiveness for investors

Base Chemicals 

and intermediates

• Chemical companies only very selectively willing to make 

investments due to existing petro-based value chains

• Area not attractive for financial investors due to low profitability

Specialty 

Chemicals

• Chemical companies able and willing to make investments in 

selected specialty chemical segments 

• Area could be attractive for financial investors within their existing 

engagements (“buy-and-build” strategy)

Polymers

• Polymer companies able and willing to make investments due to 

strong mid-term market demand 

• Area not attractive for financial investors due to low profitability

Fine Chemicals

• Agrochemical and pharmaceutical companies able and willing to 

make investments due to strong short-term market demand

• Area more attractive for financial investors than the other areas

Biofuels

• Mineral oil companies able and willing to make investments due to 

strong mid-term market demand 

• Area could be attractive for financial investors due to large growth 

rates









Source: Analysis of FESTEL CAPITAL
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8.2 Availability of relevant data 

 Desk research into possible available indicators for industrial biotechnology yielded no concrete 

results. There is very little consistent data from OECD member countries publically available. Due to the 

lack of statistical data currently publically available for the industrial biotech sector, data has come directly 

or was calculated from the FC data base. As a starting point, FC has analysed the capital requirements per 

segment, sub-segment and region, but in order to build up a key indicator system, it is necessary to also 

know the investments made (Fig. 12).  

Figure 12. Availability of relevant data and definition of key indicators 

Capital requirements

Clear and consistent structure necessary

Structure of FC data base (modified CEFIC structure) as starting point

• Capital requirements to develop 

industrial biotechnology

- Per segment/sub-segment

- Per region/country 

• Rough data are available from FC

Avaliability of relevant data

Capital spending

• Capital spending by different market 

players

- Industry

- Investors

- Governments

• Currently no consistent data available

Capital spending / capital requirements as key indicators (per segment/sub-segment 

and region/country as well as capital source

 

8.3 Issue list to discuss next steps 

 Further research and discussions with OECD members should be conducted to obtain more 

appropriate figures. Due to the complexity and time needed to acquire the necessary additional data, it was 

not possible to integrate this information in this paper and needs to be discussed. 

 Agree on data structure (capital requirements and capital spending) to enable an OECD wide 

comparison. 

 Agree on data collection and processing process. 

 Agree on suitable key indicators to get relevant information for policy makers. 
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APPENDIX 

Abbreviations: Dr = Desk research, Si = Standardised interview, Od = Open discussion

Company Dr Si Od Company Dr Si Od Company Dr Si Od

AB Enzymes x x Ciba SC x x x Lonza x x x

Abitep x Clariant x x LS9 x

AC Biotec x x c-LEcta x x Lybradyn x

Aglycon Mycoton x CMC Biopharmaceuticals x Lyven x

AlgMax x x Codexis x x m2p-labs x

Alligator Bioscience x Cognis x x x Maxygen x

Alvito Biotechnologie x CSM Biochemicals x Meiji x

Amino x Direvo Industrial Biotech x x Merck x x x

Amyris Biotechnologies x Diversa x Metabolix x

AnalytiCon Discovery x Döhler x Molekulare Biotechnologie x

AnBio x Dow Chemical x x Munich Innovative x

Angel Biotechnology x Dr. Petry Genmedics x MykoMax x

Animox x x Dr. Rieks x Nadicom x

Anoxymer x DSM x x x Nexia Biotechnologies x

Arrayon Biotechnology x DSM Biotech x x Nexyte x

Artechno x DuPont x x Nordzucker x x x

Artes Biotechnology x x x E.gene Biotech x Novacta x x

ASA Spezialenzmye x x EKB Technologies x Novamont x x

ATG Biosynthetics x x Enzis x x Novozymes x x

Autodisplay Biotech x x EnzyScreen x N-Zyme Biotec x

BASF x x ESBATech x OrganoBalance x

Bayer x x x Essum x Pacovis x x

BayGenetics x x Eucodis x x Panolin x x

BBT Biotech x EuroFerm x Petroplast Vinora x x

Beiersdorf x x Evocatal x x Pfeifer & Langen x x

Beldem x Evonik Degussa x x x Phenion x

Biocatalysts x FermenSys x Plantic x x

Bioconsens x Galactic x x PomBioTech x

Biolac x Ganomycin x Procter & Gamble x x

Biomay x Gevo x x Prokaria x x

Biomer x x Green Biologics x Protéus x

Biométhodes x Greenovation Biotech x x Rheinchemie x x x

Biomeva x Gyre x Roche Diagnostics x x

Bionova  x HöFer Bioreact x Roquette x x

Bioreact x HPC Biotec x Schill & Seilacher x x

Bioressources Worlwide x Hycail x x
Scientific Research and 

Development
x x

Biospring x x x IEP x x Senomyx x

Biosynergy x IFB Halle x Sourcon-Padena x

Biotec x x Industrial Biotechnology x Stern Enzym x x

BIOTex x Ingenza x Subitec x x

Biovet x Innovia Films x x Süd-Chemie x x x

Biovian x Inosim x Südzucker x x x

Bioworx x Insilico x x Total x x

Biozym x Invigate x Trenzyme x

Bitop x Iogen x x Treofan x x

BlueBioTech  x Jülich Chiral Solutions x W42 Industrial x

Brain x x x Jülich Enzyme Products x x Wacker Chemie x x

BTR Laboratories x Jülich Fine Chemicals x x Wentus x x

Butalco x x Kerry Bio Science x Weyl Chem x

Celanese x x x Lehmann & Voss x x X2 Biotechnologies x

Cerestar x x Lesaffre x x X-Zyme x x

ChiPro x Libragen x Zymeworks x  


