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By 2030, the products of 

white biotechnology and 

bioenergy will have an 

estimated one-third share, 

worth € 300bn, of industrial 

production.
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The basis of a KBBE by 2030

is the combination of

plant breeding

and

industrial biotechnology.
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WHITE BIOTECHNOLOGY

will contribute to all sectors of industry, e.g. 

providing biomaterials including novel 

biopolymers and bioplastics for the construction 

and engineering sector

„En Route to Knowledge-Based Bio-Economy”
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„En Route to Knowledge-Based Bio-Economy”
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BIOREFINERIES of the future will be able to:

� extract novel, value-added compounds , like fine chemicals

� convert the remaining biomass into energy or building 
blocks for chemical synthesis, leaving only small amounts 
of waste whose inorganic components could be recycl ed for 
use as fertilisers
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„En Route to Knowledge-Based Bio-Economy”

GENETICALLY MODIFIED (GM) HIGH TECH PLANTS
FOR INDUSTRIAL USE WILL BECOME STANDARD 

CROPS OF EUROPEAN AGRICULTURE .

High performance crop plants will serve as factories for enzymes, 
amino acids, pharmaceuticals, polymers and fibres, and will be used as 
renewable industrial feedstock to produce biofuels,  biopolymers and 
chemicals.

As arable land and water supply are the limiting fa ctors of global 
agriculture, low-input drought-tolerant and pathogen-resistant p lants
will be grown in regionally adapted crop rotation s ystems.
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� Higher education institutions: 40

� Branch research-development units: 4
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FinancingFinancing –– inin 20052005

Gross expenditure: State budget and others

approx. 155 mapprox. 155 m ilil ll ioio n PLN n PLN –– 2.7%2.7%

of the total R & D expenditure in research instituti ons

Over 81% - of the sum were from the State budget

8% - resources of the research institutions

6% - resources from EU funds

3.5% - resources from industry
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FinancingFinancing –– inin 20052005

State budget expenditure in biotechnology amounted to 126 126 mlnmln

PLNPLN, which is just over 4%just over 4% of the total amount of resources 

transferred for R & D to research institutions

Among research projects, the largest funds were allocated to 

projectsprojects thatthat werewere realizedrealized inin cooperationcooperation withwith industryindustry –– approxapprox . . 

67 67 millionmillion PLNPLN (2002 – 2006), comprising:

� 50% medical biotechnology

� 30% agrobiotechnology

� 15% industrial biotechnology
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till 2007 till 2015

A: Novel enzymes and micro-
organisms

B: Down-stream processing

C: Biocatalyst function and 
optimization

D: Microbial genomics and 
bioinformatics

E: Biotechnological processes 
for waste treatment

F: Traditional fermentation 
processes

G: Biocatalytic process design

H: Innovative fermentation 
sciences and engineering

I: Metabolic engineering and 
modeling

J: Functionalisation of 
biologically active substances 
by microbes

K: Aliphatic biopolyesters

L: Biodegradation of xenobiotics

M: Biodegradable packaging

N: Bioreactor hydrodynamics

O: Microbiological recovery of 
heavy metals

P: Nanobiotechnology

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 
2005
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The plan The plan ofof actionaction towardstowards

developmentdevelopment ofof industrialindustrial biotechnologybiotechnology inin Poland (1)Poland (1)
(accepted by MSHE, 27.03.08)

1. Research and development activities comprising strateg ic programs
of scientific investigations and developmental work:

1.1. Unique and improved biocatalysts, metabolites and
microorganisms of new generation as essential tools  for
bioprocesses

1.2. Production of biodegradable biomaterials and p olymers

1.3. Integrated biorefineries – bioprocesses for prod uction of new 
generation of liquid and gaseous biofuels and recover y of 
high value added components from by-products and 
wastes
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2. System activities:

2.1. Legal regulations

2.2. Initiating of legislative and administrative a ctivities

The plan The plan ofof actionaction towardstowards

developmentdevelopment ofof industrialindustrial biotechnologybiotechnology inin Poland (2)Poland (2)
(accepted by MSHE, 27.03.08)
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Only 20 enterprises:

� big companies: 3 (Bioton S.A., IBSiS Biomed
Krakow S.A., Zeneris S.A., Poznan

� small and mini-enterprises: 17

Industrial Biotechnology companies: 8

Companies dealing with biotechnology: 25

Report: „Current state and directions of bioeconomy development in Poland”,
2007
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� Very differentiated material base

� Small part of turnover designated for R&D

� Limited investments in IB

Barrier: limited financing
or lack of courage

Report: „Perspectives and directions of Polish
biotechnology till 2013”, 2005
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Age of examined enterpriseAge of examined enterprise ss

year of foundation

53%

12%

24%

6% 6%

before 1988
1988-1992
1993-1997
1998-2002
after 2002

Report: „Perspectives and directions of
Polish biotechnology till 2013”, 2005
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Further investmentsFurther investments in the industryin the industry

Report: „Perspectives and directions of
Polish biotechnology till 2013”, 2005
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now till 2007 till 2013 1 – Novel enzymes and 
micro-organisms

2 – Microbial genomics 
and bioinformatics

3 – Biocatalyst function 
and optimization

4 – Fermentation science 
and engineering

5 – Innovative down-
stream processing

6 – Biotechnological 
processes for waste 
treatment

7 - Biofuels

8 – Active substances 
research

9 – Do not conduct 
research in the field 
of biotechnologyReport: „Perspectives and directions of Polish biotechno logy

till 2013”, 2005
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SWOT
STRENGTHSSTRENGTHS

� diversified research areas covered by research 
institutions

� knowledge and skills of Polish biotechnologists

� high quality education

� raw materials base

� environment (diversity and low level of degradation)

���� ��������2��������2

Report: „Perspectives and directions of
Polish biotechnology till 2013”, 2005
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SWOT
WEAKNESSESWEAKNESSES

� lack of funds  (not enough VC)

� low demand for new high technologies from Polish indu stry

� inadequate or unused research infrastructure

� lack of information flow mechanisms among groups dea ling 
with IB

� small participation of applied research

� inadequate support of IB by State authorities

� shortage of adequately educated managers to support the
commercialization of biotechnological products

���� ��������2��������2

Report: „Perspectives and directions of
Polish biotechnology till 2013”, 2005
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SWOT
OPPORTUNITIESOPPORTUNITIES

� development of science in chosen IB areas

� high educational level and attitude of students

� changes in law regulations connected to scientific research aimed at

protecting and stimulation of research activities

� political declarations of  improvement of mechanisms  supporting

investments in new technologies

� supporting the development of industrial clusters by local and State 
authorities

� comparatively lower labour costs (including research personnel costs)

� development of sectors connected with IB development

���� ��������2��������2

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 
2005
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SWOT
THREATSTHREATS

� ever decreasing and insufficient financing of scienti fic 
research

� lack of investments in research and new technologie s 
connected with IB in enterprises

� foreign entities’ competition which is often aimed a t taking 
over Polish entities

� emigration of young, educated personnel

���� ��������2��������2

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 
2005
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European Technology Platform for 

Sustainable Chemistry

Steering Committee

Industrial Biotechnology Section
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� Interdisciplinary Advisory Group of Experts for dev elopment of 
KBBE

� ERA-IB

� Polish Technology Platform For Biotechnology

� Polish Technology Platform For Biofuels

� Polish Technology Platform For Sustainable Chemistr y

� Centre of Advanced Technologies BioTechMed

� Centre of Excellence for Industrial Biotechnology

� Regional Centers (Gda � sk, Wroc
aw, Kraków, 	ublin, Gliwice, 
Pozna� )  for Biotechnology

� Polish Federation of Biotechnology
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� Biofuels

� Enzymes production

� Biomaterials / Biopolymers

� Biocatalysis in synthetic organic chemistry

� Biorefineries

� Environmental biotechnology

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 
2005
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BiofuelsBiofuels

� It is nothing new for Polish industry to produce 
and use ethanol as a fuel.

� Biodiesel sector – the first industrial installation
has been already working but not for the Polish 
market. Further industrial installations are being 
constructed.

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 
2005
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Enzyme productionEnzyme production

� textile industry

� detergent industry

� food industry

� feed industry

� fermentation industry

� brewing industry

� pulp and paper industry

� leather industry

Biocatalysis has been used in many industries:

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 
2005
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Biomaterials / Biomaterials / BBiopolymersiopolymers

Bacterial cellulose:Bacterial cellulose:

� excellent wound dressing material

� potential carrier of medicinal substances

� extremely far-reaching topic

� soon to be implemented

Report: „Perspectives and directions of Polish
biotechnology till 2013”, 2005
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BiocatalysisBiocatalysis in synthetic organic chemistryin synthetic organic chemistry

� isolated enzymes, microbial cells, new generation 
biocatalyst (abzymes, chemically modified enzymes)

� unusual biocatalytic conditions (immobilization of 
enzymes, non-aqueous environments for biocatalysis)

� high specificity and selectivity

Report: „Perspectives and directions of Polish biotechno logy till 2013”, 2005
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Environmental biotechnologyEnvironmental biotechnology
� Application of molecular biology techniques in envi ronmental 

biotechnology

� Detection of micro-pollutants and chiral compounds a nd 
development of efficient methods for their removal 
(pharmaceutics, endocrine disruptors, etc.)

� Development of biotechnological hybrid methods, e.g . 
coupling biological processes with advanced oxidati on 
processes

� Application of membrane techniques in environmental  
biotechnology

Report: „Perspectives and directions of
Polish biotechnology till 2013”, 2005
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BiorefineriesBiorefineries

http://www.nrel.gov/biomass/biorefinery.html

Report: „Perspectives and directions of
Polish biotechnology till 2013”, 2005
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