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1. DEFINING THE BIOECONOMY - 19

Chapter 1

Defining the Bioeconomy

This book evaluates existing evidence and the characteristics
of biotechnology innovation in order to estimate what the bioeconomy of
2030 might look like. It also develops a policy agenda to help guide the use
of biotechnology to address current and future challenges.
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Chapter 3
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7. THE BIOECONOMY OF 2030 - 193

Chapter 7

/ The Bioeconomy of 2030 \

What is the bioeconomy of 2030 likely to look like? This chapter describes a

“probable” bioeconomy in 2030 and develops two fictional scenarios that

explore the interaction of different factors on possible futures. The
“pr/obablgﬂbioeconomy builds on the types of products that are likely to
reach the market by 2015. Within the OECD region, biotechnology could
contribute to 2.7% of GDP in 2030, with the largest economic contribution
of biotechnology in industry and in primary production. The economic
contribution of biotechnology could be even greater in developing countries,
due to the importance of these two sectors to their economies.

The scenarios assume an increasingly multi-polar world, with no single
country or region dominating world affairs. They include plausible events
that could influence the emerging bioeconomy. The results highlight the
importance of good governance, including international cooperation, and
technological competitiveness in influencing the future. Complex scientific
challenges and poorly designed regulations could reduce the ability of
industrial biotechnologies to compete with other alternatives. For instance,
rapid reductions in the cost of renewable electricity combined with technical =
breakthroughs in battery technology could result in electrical vehicles out-
competing biofuel transport systems. Public attitudes could result in some
biotechnologies not reaching their potential. An example is predictive and
preventive medicine, where the advance of this technology could be limited
by public resistance to poorly planned and intrusive healthcare systems.
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7. THE BIOECONOMY OF 2030 - 195

Table 7.1. Biotechnologies with a high probability of reaching the market by 2030

Primary production

Health

Industry

Widespread use of MAS in plant,
livestock, fish and shellfish
breeding.

GM varieties of major crops and
trees with improved starch, oil, and
lignin content to improve industrial
processing and conversion yields.

GM plants and animals for
producing pharmaceuticals and
other valuable compounds.

Improved varieties of major food
and feed crops with higher yield,
pest resistance and stress
tolerance developed through GM,
MAS, intragenics or cisgenesis.
More diagnostics for genetic traits
and diseases of livestock, fish and
shellfish.

Cloning of high-value animal
breeding stock.

Major staple crops of developing
countries enhanced with vitamins
or trace nutrients, using GM
technology.

Many new pharmaceuticals and
vaccines, based in part on
biotechnological knowledge, receiving
marketing approval each year.
Greater use of pharmacogenetics in
clinical trials and in prescribing
practice, with a fall in the percentage
of patients eligible for treatment with a
given therapeutic.

Improved safety and efficacy of
therapeutic treatments due to linking
pharmacogenetic data, prescribing
data, and long-term health outcomes.
Extensive screening for multiple
genetic risk factors for common
diseases such as arthritis where
genetics is a contributing cause.

Improved drug delivery systems from
convergence between biotechnology
and nanotechnology.

New nutraceuticals, some of which
will be produced by GM micro-
organisms and others from plant or
marine extracts.

Low-cost genetic testing of risk
factors for chronic diseases such as
arthritis, Type Il diabetes, heart
disease, and some cancers.
Regenerative medicine provides
better management of diabetes and
replacement or repair of some types
of damaged tissue.

Improved enzymes for a growing
range of applications in the chemical
sector.

Improved micro-organisms that can
produce an increasing number of
chemical products in one step, some
of which build on genes identified
through bioprospecting.

Biosensors for real-time monitoring
of environmental pollutants and
biometrics for identifying people.

High energy-density biofuels
produced from sugar cane and
cellulosic sources of biomass.

Greater market share for
biomaterials such as bioplastics,
especially in niche areas where they
provide some advantage.

Primary production

In primary production, biotechnology is already widely used to develop
diagnostics for plant and animal diseases and to develop new varieties of
trees, crop plants, livestock animals and aquaculture species with valuable
traits. Applications to breeding include not only GM, but also many other
biotechnologies such as gene shuffling, intragenics and marker assisted
selection (MAS). The use of biotechnology in primary production is
therefore likely to be pervasive by 2030 for the production of plant and
animal food sources and for plant sources of feed and fibre. The separation
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Chapter 8
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