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Lodz province ïthe center of 

Poland ï the geographic 

center of Europe 

Lodz University of Technology  

is situated in the centre of Lodz, 

one of Polandôs biggest cities 

 

ÁCity of unique historical and  

  cultural heritage. 

ÁOver 740 000 habitants. 

ÁFlourished as an industrial town (textile industry) in 

19th and 20th centuries. 

 

 

 



 

Research & Education  in Biotechnology 

        

111 units of R&D in biotechnology 

 
Å85 universities (4 diffrent types) 

Å13 research institutes 

Å12 PAS institutes 

Å International Institute of Molecular and Cell Biology 
(Warsaw) 

ÅSpin-off companies (available funding from NC R&D) 



Polish agriculture 

Cultivated land -  18.9 mln ha (60,3% of Polish 

teritory;   average for EU ï 40.1%) 

 

Production (mln ton): 

Cereals                26.8     

Potatoes       8.7   

Sugar beets   11.7 

Rapeseeds       1.7  

Fruits      3.1 

Vegetables     5.3 

Cultivated mushrooms                0.2  

Meat               3.4  

Milk    11.9  

Eggs      0.5 

Source: GUS 2012  
Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  



Polish food industry 

Å Production sold: 37 billion ú (22% of total industrial 

production sold in Poland). 

Å Gross value added (GVA): 10 billion ú (12.7% of 

total GVA in Polish industry and 6.5% of total GVA 

in EU industry);  

V 1.2 times higher than GVA in mining industry,  

V 2.2 times higher than GVA in car manufacturing,  

V 4.1 times higher than GVA in fuel and 

petrochemical industry 

V 6.5 times higher than GVA in electronics and 

computer manufacturing.  

Å Export (2011): 15.1 billion ú (10.6% of total Polish 

export) 

Å Trade balance +2.58 billion ú.  
 

                      Source: GUS 2012 Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



Polish food industry 

Å During first few years from joining EU, Polish food 

export grew at a rate exceeding 40% and the net 

profits exceeded 1 billion ú annually.  

Å 2007 report ĂCompetitiveness  of the European 

food industry. An economic and legal assessmentò  

prepared for European Commission identified 

Polish food industry as one of the most competitive 

in EU.  

Å Foreign investments in food industry in 2012 

constituted over 50% of all foreign investments in 

Poland, which proves the importance of this sector 

of Polish economy. 
Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



 

The main factors limiting 

increase of biomass production 

in Poland 



< 1%  
1-2%                   

2-3.5%   

> 3.5%  

Soil organic 

matter 

content 

Soil degradation 
 organic matter content 

Å During last 30 years organic matter content in 

cultivated soils in Poland has decreased by 

40%, mainly due to the reduction or total 

elimination of organic fertilization and 

inadequate crop rotation.  

Å At present, organic matter content in Polish 

soils averages 1.25 % (BieŒkowski and 

Jankowiak 2006).  

Å Soils with organic matter content below 1.7% 

are considered degraded and require 

recultivation (Panagos et al., 2008, 2013).  

Å Soil formation processes (pedogenesis) lasts 

centuries. Thus, in practical terms soil is a 

nonrenewable resource. 
Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



source: Hoğubowicz and Kliza, 2004 

Soil degradation 
acidity 

Å Soil acidicity in Poland is the highest in 

Europe; 60% are acidic  (4.5 <pH <6.5) 

or very acidic (pH < 4.5). 

Å With exception of acidophilous plants, 

low soil acidity decrease agricultural 

productivity.  

Å Low soil acidity slowers organic matter 

decomposition. Increasing soil pH by 

liming would have positive effect on 

plant productivity, but would further 

increase organic matter degradation.  
Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  
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Climatic water balance 
(average for 1990-2000) 

ÅPoland has one of the lowest 

water balances in EU, after 

Malta. 

ÅTo  counteract water deficit 

during drought periods, it is 

necessary to irrigate the crops.  

ÅSince the resources of surface 

waters are limited, irrigation is a 

big part is done with water taken 

from deep aquifers, which is a 

non-renowable resource.   

Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



Potential for increasing agricultural 

non-food crops production 



Å Apart from seasonal variations in yields (and prices), production of 

agricultural crops is balanced with the demand from consumers and food 

industry. 

Å Significant sustainable yield increase is difficult to achieve due to low soil 

fertility and water deficit.  

Å There are no reserves of non-cultivated, fertile agricultural land in Poland 

which could be used for production of biofuels and raw industrial 

materials. 

Å Cultivation of non-food crops on arable land used for food production or 

use food crops as raw materials for production of biofuels and other 

industrial products would  significantly reduce the availability of  

agricultural crops for processing into food. This could have negative 

effect on competitiveness of Polish food industry and trade balance.  

Å The farmerôs profits from production of non-food crops is by 30-50% 

lower than from growing food crops.  Therefore, such a production would 

require heavy subsidies. 
Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



Residual biomass 
How much harvest residues can be sustainably removed from 

agrocenose  



Å Residual biomass in cereal/rape production averages 4.5 t per ha (1 

ton of root biomass and 3.5 ton of straw). 

Å In normal conditions, soil organic mater content decomposes at a 

mean rate of 2% annually. This coefficient may increase in the next 

several years due to global warming. 

Å Humification coefficient (a fraction of added organic material that 

remains in the soil after a year and contributes to soil organic matter) 

in Polish soil and climatic conditions averages 0.4.  

Å To sustain organic matter content it is necessary to add 2.1 ton of 

biomass to the soil per hectare annually. 

Å To increase soil biomass content by 0.01% it is necessary to add 

additionally 6.25 ton of biomass. 

Å To reconstitute soil biomass content to the desired level (1.7%) it is 

necessary to add additional 27.4  ton of biomass per hectare. 

Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



Å Substantial increase of sustainable biomass production in Poland is not 

realistic in the next several years. 

Å The existing agricultural potential shall be used for production of food crops 

and animal feed to be processed into high quality food products. 

Å R&D activity in Poland in the area of bioeconomy shall be focussed on: 

V preventing further soil degradation and reconstitution of soil biomass and 

biodiversity (eco-biotechnology),  

V strengthening innovativeness, and thus increasing competitiveness of Polish 

food industry,  

V developing technologies for conversion of secondary biomass (residues from 

food industry, household and municipal wastes) into biofuels and raw 

industrial materials, 

V developing technologies for non-agricultural biomass production (close circuit 

plant and algae aquaculture,  genetically engineered aquatic plants) 

V mitigating global warming effect on agriculture. 

Conclusions 

Prof. Lech Michalczuk 

Research Institute of Horticulture, Skierniewice  

 



 Forests and wood in Poland ï strategic natural resources;  

determining factors:  

    ï forest area covers 1/3 of the country,  

    ï large growing stock - 7th place in the EU,  

    ï large wood production - 5th place in the EU  

 

 Forestry-wood sector ï a provider of renewable natural raw 

materials for materials purposes (94% of wood) ï mainly for the 

production of high value-added products (furniture, flooring, 

doors)  

 

 Forestry-wood sector ï the main source of biomass for bioenergy 

(wood, by-products, pellets)  

 

 Forestry-wood sector ï a creator of a number of green jobs and a 

stimulus to the development of rural areas  

Specificity of the forestry-wood 

sector in Poland 

Ewa Ratajczak, Wood Technology Instittute, PoznaŒ  



 

The development of BIO-ECONOMY in Poland 

needs:  

 

1)widespreaded and intense rising of awareness of the 

need for a comprehensive approach to biological 

resources, including agriculture and forestry resources;  

 

2)creation of mechanisms conducive to their rational use.  

Ewa Ratajczak, Wood twechnology Institute, Poznan  

 



Some Initiatives Undertaken to Rise Awareness:  

 

Å Working on inclusion of bioeconomy as an intersectorial area  into 

strategic documents: - National Research Programme - National 

Strategy for Smart Specialisation  

Å Proposal to create  Bioeconomy Centers 

Å Cooperations between the regions with bioeconomy as a smart 

specialization 

Å Cluster formations 

Å Comprehensive aproach (agriculture/forestry/food/feed/ biobased 

industryé.) in the expertise, which is the basis for strategic 

programme for R&D  

Å Closer contacts between Industry and Academia 

 

 

 

  

 



PLANT BIOMASS

FIBROUS POLYMER COMPOSITES 
WITH  NANOCELLULOSE  FILLERS

     TECHNICAL NONWOVENS
(GEOTEXTILES, AGROTEXTILES
     FILTRATION MATERIALS)
   SWEAT ABSORBING INSERTS
          SANITARY TEXTILES

        AGEING AND CONTROLLED
BIODEGRADATION OF COMPOSITES
 USE OF DEGRADATION PRODUCTS 
   IN AGRICULTURE (COMPOSTING)

FATTY DIMER-DIOLS

 CELLULOSE
NANOFIBRES BIODEGRADABLE

CO-POLYESTERS

          



      CO-POLYMERIZATION INTO
BIODEGRADABLE CO-POLYESTERS

ENZYMATIC TREATMENT (STRUCTURIZATION, HYDROLYSIS)
    CHEMICAL TREATMENT (CYCLOADDITION, REDUCTION)

FATTY DIMER-DIOLS

OH

HO

                   OIL-PLANTS BIOMASS
(RAPESEED OIL, SUNFLOWER OIL, FLAXSEED OIL)    

O(O)C

O(O)C

O(O)C



Bioethanol 

 

T.Kapela 



            Biogas 

 

Å32 plants so far 

 

Årather small and medium 

 

T.Kapela 

 


