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Podstawy biogospodarki

• ZASOBY KOPALNE ZUŻYWALNE I ZASOBY ODNAWIALNE

• GOSPODARKA BIOMASĄ
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Podział pierwotnych źródeł energii

http://www.ekooszczedni.pl/artykuly/energia-sloncawiatruwody-i-ziemi/rev/6



Ścieżki przepływu surowców energetycznych

Źródło:Climate Change 2014: Mitigation of Climate Change 



Emisja gazów cieplarnianych

Źródło:Climate Change 2014: Mitigation of Climate Change 
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Emisja gazów cieplarnianych

Źródło:Climate Change 2014: Mitigation of Climate Change 
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Ceny surowców

Źródło: IMF 2013
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Wydobycie i rezerwy ropy naftowej

https://www.worldenergy.org/data/
resources/resource/oil/
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Wydobycie węgla kamiennego
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Górnictwo węgla kamiennego w 2010 r.
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Złoża węgla kamiennego

http://www.seylenergy.com/coal_and_mine.html
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Firmy wydobywające węgiel w Polsce

http://gospodarka.dziennik.pl/news/artykuly/481501,choc-gornicy-strajkuja-jsw-ma-co-sprzedawac-wegiel.html
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• https://pl.boell.org/pl/2016/06/20/wegiel-
brunatny-surowiec-samych-superlatyw

Wydobycie i rezerwy węgla brunatnego

http://www.chronmyklimat.pl
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Zużycie węgla na świecie i w EU

Źródło: Europejski Kongres Gospodarczy, Katowice, 2012
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Nuclear energy accounts for
16% of the world's electricity
generation (2006)

A typical pellet of uranium weighs about
7 grams (0.24 ounces). It can generate as 
much energy as 3.5 barrels of oil, 17,000 
cubic feet of natural gas, or 1,780 pounds of coal. 

Energia jądrowa - dostawcy uranu do krajów UE w 2016 r.

EURATOM Supply Agency Annual Report 2016
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Światowe zużycie energii w 2013 r.
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Zużycie energii w USA w 2015 r.

http://www.eia.gov/KIDS/energy.cfm?page=about_sources_of_energy-basics
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Źródła energii odnawialnej
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Światowe zasoby energii odnawialnej i biopaliw, 2014

Żródło: RENEWABLE S 2015 G LOBAL S TATUS R EPORT 
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Uzależnienie od eksportu energii w 2015 r. 
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Udział nośników energii odnawialnej w końcowym 
zużyciu energii brutto w 2015 r. 
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Udział nośników energii odnawialnej w produkcji 
energii elektrycznej w Polsce w 2015 r. 

GUS 2017, Energia
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Koszty wytwarzania energii w Polsce

http://www.komitetlegnica.agh.edu.pl/?p=68
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Źródła biopaliw

Żródło: RENEWABLE S 2015 G LOBAL S TATUS R EPORT 
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Udział biomasy w produkcji energii i ciepła na świecie, 2014 r.

Żródło: RENEWABLES 2015 GLOBAL STATUS REPORT 
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Światowe nakłady na rozwój zielonych technologii produkcji energii, 
2004–2014

Żródło: RENEWABLE S 2015 G LOBAL S TATUS R EPORT 
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OZE a miejsca pracy

Żródło: RENEWABLES 2015 G LOBAL STATUS REPORT 
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Kraje z wprowadzonymi regulacjami dotyczącymi OZE, 2005
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Kraje z wprowadzonymi regulacjami dotyczącymi OZE, 2013
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Mapa online OZE w Polsce

http://gramwzielone.pl/mapa-instalacji-oze

Stanowisko PIGEOR do projektu ustawy o inwestycjach w zakresie elektrowni wiatrowych
http://www.pigeor.pl/text/stanowisko-pigeor-do-projektu-ustawy-o-inwestycjach-w-zakresie-elektrowni-wiatrowych.html
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http://www.pigeor.pl/media/js/kcfinder/upload/files/aktualnosci/List%20otwarty%20do%20Premier%20Szydlo%2024%20sierpnia.pdf

List otwarty do Premier Beaty Szydło
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Udział energii ze źródeł odnawialnych w Polsce
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Zalety i wady różnych źródeł energii



INZYNIERIAMATERIALOWAPL

Koszty technologii produkcji energii z OZE
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Koszty technologii produkcji energii z OZE
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Ropa naftowa jako substrat do syntezy

Źródło: A strategy for a bio-based economy
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Źródło:Top Value Added Chemicals from Biomass
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Źródło:Top Value Added Chemicals from Biomass
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Dziękuję za uwagę
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Brewers Spent 
Grain

Hemi-
cellulsoe to 
functional 

food 
ingredients

Lignin to 
adhesives & 

additives

Cellulose to 
biopolymer



Potential Global Market By 2020
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BE-Basic Foundation supports with 45 M€ (60 M$) per year, BBE 

innovation through industrial and environmental biotechnology worldwide

http://www.lei.wur.nl/UK/
http://www.deltares.nl/xmlpages/page/deltares
http://www.ru.nl/
http://www.rug.nl/corporate
http://www.pri.wur.nl/NL/
http://images.google.nl/imgres?imgurl=http://portal.ebmt.org/PublishingImages/imperial.jpg&imgrefurl=http://portal.ebmt.org/CLINT/ProjectInformation/Pages/Partners.aspx&usg=__kZxS6EDd6HfGKEskREO-Bbz1cUA=&h=353&w=1101&sz=49&hl=en&start=2&um=1&tbnid=gDa265fkOSaZHM:&tbnh=48&tbnw=150&prev=/images?q=imperial+college&hl=en&um=1
http://www.google.nl/imgres?imgurl=http://www.dsm.com/en_US/cworld/public/media/images/DSM_SimplifiedLogo_FullColor.png&imgrefurl=http://www.dsm.com/en_US/cworld/public/media/pages/brand_identity.jsp&usg=__7NPr99Tq3gxmndBweiGVpfE9-us=&h=979&w=2080&sz=139&hl=en&start=28&zoom=1&tbnid=q4nNDNzT2ANjVM:&tbnh=71&tbnw=150&ei=rSpnTvKML4aG-waky8TECw&prev=/search?q=dsm&start=21&um=1&hl=en&sa=N&rlz=1T4SKPB_enNL373NL373&tbm=isch&um=1&itbs=1
http://www.uni-dortmund.de/
http://www.google.nl/imgres?imgurl=http://static.younoodle.com/pictures/6f/c8/3f/show_49e53e7b229e47_71849718.jpg&imgrefurl=http://www.younoodle.com/startups/amyris_biotechnologies&usg=__BvgW1wVSbl_9HsAL2lQHpY_Gfeg=&h=298&w=258&sz=12&hl=en&start=1&zoom=0&um=1&itbs=1&tbnid=IZbcijg8jm5KTM:&tbnh=116&tbnw=100&prev=/images?q=amyris+biotechnologies&um=1&hl=en&sa=N&rlz=1T4SKPB_enNL373NL373&tbs=isch:1&ei=75U2TY7vMtCEswbk_eB7
http://www.solidaridad.nl/
http://www.waternet.nl/
http://www.kwrwater.nl/
http://www.rabobank.nl/particulieren/
http://www.clib2021.com/index.htm
http://www.rijkswaterstaat.nl/
http://images.google.nl/imgres?imgurl=http://www.lba.cnptia.embrapa.br/Bioinf/gui/image/fapesp.jpg&imgrefurl=http://www.lba.cnptia.embrapa.br/Bioinf/gui/content/tools/fasta/sequenceOperations.jsp;jsessionid=9F55CCFC07113BD8F263FE161F232C65&usg=__NBiU4OSaAwmENV3gN65sMmLDZb0=&h=131&w=641&sz=55&hl=en&start=5&um=1&itbs=1&tbnid=lGarYmYxu3njTM:&tbnh=28&tbnw=137&prev=/images?q=fapesp&um=1&hl=en&sa=N&tbs=isch:1
http://images.google.nl/imgres?imgurl=http://earth2tech.files.wordpress.com/2008/05/ebilogo.jpg&imgrefurl=http://earth2tech.com/2008/05/07/49-projects-from-the-energy-biosciences-institute/&h=112&w=234&sz=13&hl=en&start=26&tbnid=S42E17y6dZ4HfM:&tbnh=52&tbnw=109&prev=/images?q=energy+bioscience+institute&start=20&gbv=2&ndsp=20&hl=en&sa=N
http://www.google.nl/imgres?imgurl=http://www.sarahodavis.com/Oak Ridge.png&imgrefurl=http://www.sarahodavis.com/experience.html&usg=__miexUzr5xmIY3Zq09TA3nAlGlXQ=&h=227&w=314&sz=46&hl=en&start=117&um=1&itbs=1&tbnid=XZBqTIHvsYMGsM:&tbnh=85&tbnw=117&prev=/images?q=onrl+oakridge&start=100&um=1&hl=en&sa=N&rlz=1T4SKPB_enNL373NL373&ndsp=20&tbs=isch:1
http://www.google.nl/imgres?imgurl=http://www.kth.se/polopoly_fs/1.33571!figures/ctbe.jpg&imgrefurl=http://www.kth.se/en/itm/inst/energiteknik/Forskning/ecs/partners-1.33571&usg=__VZydWRttyio2IFF0gb97CK5O3DY=&h=66&w=150&sz=10&hl=en&start=8&zoom=1&um=1&itbs=1&tbnid=hbgWj5pz-wzzSM:&tbnh=42&tbnw=96&prev=/images?q=ctbe+ethanol&um=1&hl=en&rlz=1T4SKPB_enNL373NL373&tbs=isch:1&ei=HmCCTcfUFMjLtAaY8pyVAw
http://www.polymers.nl/en?session=k8gj0jkp98jbcuda4utgpca1p1
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“Drop-in Greenification” of Chemical Industry
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39 EJ

Japan

2 EJ

C.I.S.+ Baltic

82 EJ

West Europe

13 EJ

Caribbean + S. America

82 EJ

North America
N. Africa + Mi. East 2 EJ

Sub Saharan Africa

48 EJ

Oceania

40 EJ

50 EJ

East Europe
22 EJ

23 EJ

East Asia

South Asia

Surplus forest growth: World 64 EJ

Dedicated woody bioenergy crops on surplus 
agricultural land: World 215 EJ

Agricultural and forestry residues and wastes: 
World 76 EJ

BBE International

Anticipated global biomass/derivate flows (after Faaij et al.) 

Is this / this is a typical “Western” view ?



Source: open data available at: https://cohesiondata.ec.europa.eu/

ESIF budget for research and innovation (TO1)

• € 43,7 billion + € 22 national/regional co-financing
+ over €10.2 billion Private investment matching public support in R&I   

• Including € 10 billion in financial instrument

47

https://cohesiondata.ec.europa.eu/
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What do we do with our waste?

What a waste!!
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Food supply 
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sugars
phenols

collagen

starch

natural dyes

chitosan

cellulose

pectin

hemicellulose

waxes

films
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Visit our exhibition!
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Integrated wheatstraw biorefinery
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A new OPEC-

Orange Peel Exploitation Company 

50% juice 50% waste

Valorisation of a million ton scale pre-consumer waste 

to bio-chemicals, bio-materials and bio-fuels.

BIO-CHEMICALS

8,069,705 T/y 

of waste orange peels 
available in Brazil

BIO-FUELS

BIO-MATERIALS

bio-ethanol

Bio-solvents

chars

liquid fuelssugars

water purificationseparations

Natural fragrance chemicals

Chemical intermediates

acid catalysts

catalysis
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8,069,705 T/y

of waste 
orange peels 
available  in 

Brazil for 
example

Chemicals & 
solvents

Waxes, alkanes, 
surface 

hydrophobes, 
insect repellant

Personal care 
product 

additives

Flavours & 
fragrances

Bio d-limonene

Bio-plastics 

(i.e. PET)

Bio p-cymene

Bio p-cymene 
sulphonic acid: 

organic acid 
catalyst

Bio p-cresol & bio-
acetone: 

commodity 
chemicals

Sugars

Bio-ethanol

Other platform 
molecules  i.e. HMF

Pectin

Pectin thickening 
agent in food 

products

Mesoporous carbonaceous 
material for catalysis, metal 
support, water purification 

and separation
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Bio α-terpineol
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THE BIOECONOMY TO 2030: DESIGNING A POLICY AGENDA – ISBN-978-92-64-03853-0 © OECD 2009
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THE BIOECONOMY TO 2030: DESIGNING A POLICY AGENDA – ISBN-978-92-64-03853-0 © OECD 2009
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THE BIOECONOMY TO 2030: DESIGNING A POLICY AGENDA – ISBN-978-92-64-03853-0 © OECD 2009


