
Food Biotechnology

(Paper primarily drafted by Enterprise Ireland)
Profile of the Global Sector

Food biotechnology encompasses the use of living organisms to make products, to improve plants or animals, or to develop microbes for specific uses. It includes genetically modified (GM) crops, functional foods, aquaculture as well as more traditional food products such as cheeses, breads and beer.

It is estimated that in the next 20-30 years demand for food will increase by 70%. Biotechnology will be key to meeting this demand. In the US there is a general public acceptance of biotech-enabled innovation in food and in North America, more than 60% of all processed food products are reported to contain GM ingredients. Consumer resistance to GM crop and foods containing GM ingredients remains high in Europe and there are significant regulatory constraints.

Currently, there is an increasing convergence of food and pharma sectors around biotechnology as a means of delivering health and wellness to consumers and value to industry. The nutritionals market worldwide is estimated at USSI29bn with functional foods estimated at approx. USS12bn and is growing at 10% to 15%,

Irish sector's position within that Global sector

· The Healthy Foods market in Ireland is worth -€125m, functional foods making up €15m. Healthy Foods is forecast to grow- to €190m by 2005.

· No GM crops are currently being grown in Ireland but latest estimates are that 16% of processed foods in Ireland contain traces of GM crops

SWOT analysis and Market Attractiveness

The phama-food interface is a key niche in which Ireland can excel and use to drive growth in the food industry by providing growth and new market opportunities for existing companies and opportunities for establishment of new internationally competitive companies. This is a new high growth sector. Our strong food/pharma sector can leverage bio technology for new foods such as neutraceuticals and bio pharmaceuticals. Big economies appear to have an edge, the cost of entry is high and Ireland is a late starter

Strengths

· A strong research support base-SFI/DAFRD/EU

· World-class research performers and increased R&D spending

· Ownership and control of our own 'farm to fork' food production chain

· Good raw materials

· State agency research and funding supports (e.g. Teagasc & El)

· Good Irish track record in FDI 

· Good at finding and exploiting niches

· Excellent EU collaborative research network 

· Increase in no. of graduates

Weaknesses

· Few players, small economy, no critical mass

· Lack of venture capital funds

· Low R&D spend in food (Irl 0.3%, EU 1% of sales)

· Late to market

· Weak marketing culture

· Weak scientific base

· Poor linkage between Irish Industry and R&D community

Opportunities:

· Identify a few niche areas where we can win.

· Technology Watch for tech transfer opportunities in our chosen niche(s)

· Leverage FDI especially US FDI in our chosen niche(s) 

· Partner with UK (no 2 in the world) 

· Functional foods - Ingredient and consumer products 

· Consumers more aware of diet and health link -ageing population 

· Merging of food and pharma

Threats:

· Anti GM sentiment

· Lack of infrastructure may inhibit sector

· Large economies - winner takes it all

· New bio foods may injure our traditional processors who lack bio-technology know how

· Regulatory environment uncertain

Sectoral value chain

This sector is in its infancy in Ireland. The following is suggested as an objective for creating a value chain. 

· Build human resource capability

· Identify the farm-to-fork niches and synergies where we can win

· Develop or buy in the technology(s) 

· Develop new food ingredients using the technologies 

· Ensure value flow to the consumer

· Develop new foods or enhanced foods (including food pharma) using the ingredients/technology

· Build infrastructure - a support base supplying products and services e.g. biological reagents, specialised equipment, bioprocessing, contract research, clinical trials and sub-contract manufactures.

· Attract leading world players to Ireland

Route to market

There are two routes to market

1. Develop value adding ingredients for industrial use

2. Develop value-added consumer products

 Client Base Profile and Needs

Nature of client base

Irish large companies are significant suppliers of food ingredients for functional foods, bulk sports nutritional and energy beverages. A number of other small food companies produce bio-active yogurts and there are at least 30 small to medium sized Irish food enterprises that are capable of same. Ireland has a number of companies established on the basis of Biotech research carried out in Ireland e.g.

· developers of probiotic agents.

· developers of screening test for BSE.

· developers of DKA TraceBack™ - the worlds first DNA based traceability system for meat

· developers of a system for ensuring animal health on supplier farms to retailers, used by Marks and Spencers,

Client Needs

· Focused R&D that has commercial potential

· Skilled personnel

· Mobility for training

· New technology

· Funding – Equity, Venture Capital and State

· Access to targeted R&D from overseas

Sectoral Development Strategy

Sectoral Strategies

There is no dedicated sectoral strategy for the food biotechnology sub-sector (since no such sector exists). There is however an El biotechnology strategy (2001) and a functional drinks strategy (2002). The key recommendations of the latter are:

· Encourage more focused R&D at firm and institutional level

· Increase industry collaboration with Food Research Institutes 

· Encourage new entrants from existing client base of nutritional supplement companies 

· Establish how to encourage large players into the sector

· Develop the sector through technology transfer and JVs 

· Use technologist role in El to increase collaborations between industry and academia.

· Further strategies should be developed for niche areas where Ireland has or could develop a competitive advantage.

Achievable Sector Objectives

The Irish market (production output) for functional foods is estimated at Euro €15m.

The US market is worth Euro 30Bn, on a pro rata basis the Irish market should be

Euro 400m. 

Thinking

· Carry out market research to find the niche areas with the highest commercial potential.

· Run a facilitated ideas generation day involving key players from within and outside Ireland to identify the target niche areas where v\e have or can create some degree of competitive advantage

· Focus resources on these narrow targets like dairy based ingredients.

· Link state funding to evidence of commercialisation and real partnership with the private sector.

· Encourage venture capital investment by taking a bigger share or underwriting more of the risk in view of the long lead-time to commercialisation.

· Create a forum with strong industry representation to ensure college curricula meet industry needs.

· Build NPD capability in innovating Irish companies.

· Commercialise overseas research as well as home based in our chosen niches.

· Increase the capacity of large players to take in and deploy new bio technology developments.

· Bring SME's with key expertise (e.g, in novel food ingredients and technologies) into the loop through encouraging busincss-to-business collaboration and collaboration with research insts.

· Build Ireland's credibility as an International centre for food biotech innovation excellence 

· Get large players with relevant research centres and bio-oriented SME's and HPSUs. 

· Biotech innovation support services such as clinical trials etc should be encouraged

· Improve the breeding quality of our beef herd, which is currently a by-product of the dairy sector. Likewise improve the quality of dairy ingredients including milk fractions.

· Look at the potential of medicinal plants

· Leverage FP6 and FP7 funding  more-company participation in CRAFT and Networks of Excellence.

· Encourage industry associations to support Biotechnology,

Think five years, ten years and longer.

Over two years we can :

· Know the target areas of focus

· Identify likely winners from our current crop of players

· Build some of the support infrastructure

The current and future critical issues facing this sector

Irish food biotechnology is worldclass, with a strong research base emerging. The sector has a 'green' image, where consumer assurance on safety, purity and origin must be maintained. The sector has a comparatively weak position in a high growth market (compared to Finland, US and Japan) Lack of joined-up thinking in funding biotech-based innovation for the food sector-too heavy reliance on Research and not yet enough on Development. Insufficient company participation has resulted in research becoming polarized, unaligned and beyond the reach of many Irish companies in the sector-particularly SMEs.

Most Irish companies lack sufficient absorptive capacity to take advantage of leading edge R&D. The result has been a trend toward emulation of international trends and competitors rather than leading them. Alienation of knowledge-based/driven SMEs is a critical factor at present. Lack of clinical evidence and uncertain claims regulation

Key changes in trends: Health and wellness; Nutrigenomics; Lifestyle foods; Food Safety; GM testing; Functional foods; Regulatory controls/claims; Clinical evidence; Nanotechnologies (encapsulation); Extrusion (ultrafiltration)

· Market isolation

· Lack of patent culture in the industry

· Weak international branding

· Anti GM lobby

· Lack of Corporate venture - no critical mass

· Commercialisation activity is immature

What can Ireland Inc. do? (Universities-IDA-SFI-Govt.Depts.)

· Provide attractive tax incentives for innovation-oriented R&D in companies (e.g, in UK up to 150% tax breaks are available for same)-currently tax breaks are available only on royalties earned which is unattractive for companies not intending to license.

· Provide support for SME's wishing to export products abroad.

· Create a 'claims' culture for R&D in functional foods i.e. support clinical trials as a key to creating competitive strength

· Promote bio-innovation along at key points along the various food value chains-not just at the end,

· Communicate benefits and value to the consumer but ensure emphasis on competitive focus.

· Fund stronger 'Business-to-knowledge' interfaces between SMEs, Research Institutes and larger Companies.

· Promote greater mobility among key company staff to improve absorptive capacity for biotechnology and innovation management. 

· Promote Ireland as The Food Technology Island as well as The Food Island.
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� The views expressed in this Background Document 	do not purport to reflect, in any way, the views of the Minister, the Department of Agriculture, Fisheries and Food or the agency whose activities are discussed.
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