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Biomass is forever!
(Prof David Hall)

> 500,000 years

Pellets inside!



What does it make a difference?

• Availability (natural
potential)

• Drivers (economic, 
social, institutional, 
environment, …)

• Sustainable supply / 
Logistics

• Level of 
understanding, 
knowledge, …
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Charcoal





Charcoal Today

• The charcoal production process has been known 
since the Bronze Age

• Vital to metallurgy until the discovery of the 
conversion of coal to coke at the beginning of the 
18th century

• In Brazil (lack of adequate coking coal resources)
charcoal is still used to reduce iron ore

• In the United States 95 percent of charcoal use is for 
barbecuing

• In Japan and Europe charcoal use is split evenly 
between cooking and industrial needs



The Challenge

• Historically the massive production of charcoal (at 
its height employing hundreds of thousands, mainly 
in Alpine and neighbouring forests) major cause of 
deforestation (Central Europe, Stuart England)

• The increasing scarcity of easily harvested wood 
major factor for the switch to the fossil-fuel 
equivalents, mainly coal and brown coal for 
industrial use

• The challenge to ensure sustainable biomass supply 
chain for modern charcoal production still exists



Case Study - Brazil
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Plantar Project

• The project's objective is the energetic substitution 
using cultivated biomass as a source of renewable 
energy according to the CDM (Clean 
Development Mechanism) defined on Article 12 
of the Kyoto Protocol, by using charcoal instead 
of coal in the pig iron production

• The pig iron is a basic component for the 
production of foundry pieces end steel

• In the State of Minas Gerais, it would be necessary 
to plant 75 000 hectares/year of Eucalyptus forests 
in order to produce the required charcoal



Some Numbers

• One ton of foundry pig iron produced with coal releases 1,8 
ton of CO2 while with charcoal it sequesters 1,1 ton

• Project Area 23 100 hectares (3 300 ha being planted each 
year)

• Project Duration - 28 years (three harvesting every seven 
years)

• Total Production of Charcoal - 9 885 260 cubic meter
• Total Production of Foundry Pig Iron – 3 802 023 tons
• Carbon Balance in 21 years (TON)

Stored in the forest 953 100
Avoided Emissions 1 951 475
Fixated in the Pig Iron 165 905
Total Carbon 3 070 481



Productivity of Broadleaf
Plantations and Carbon Uptake

Plantar's productivity 32.0 m3/ha/year (source: 
FDBS 1994 / SBS 1998)

9.20 30.0 Brazil

4.43 18.0 South Africa 

2.94 12.0 Portugal

3.50 15.0 USA - Southeast

1.35 5.5 Sweden

Carbon Uptake 
Ton C/ha/year

Productivity 
m3/ha/year

Country





Benefits of Eucalyptus Plantation

• The most advanced technology in eucalyptus 
planting is practiced in Brazil (PLANTAR)

• Significant creation of jobs for the development of 
rural communities (4 500 people)

• PLANTAR's forest area received the "Well-
Managed Forest" Certification (Green Stamp) 
under the Forest Stewardship Council (FSC) 
principles and criteria 

• Plantation forest management environmentally 
correct, socially fair and economically viable





Another side
• Local woman simply said: "Plantar finished with all we 

had. Within the plantations, the only thing green were
the eucalyptus saplings and trees. The rest was brown, 
resulting from the application of the herbicide

• The water had either dried up or had been
contaminated, local fauna partly disappeared (hunting
and fishing) 

• Plantar's pressure to get people to sign on to a letter of 
support for the company

• Public road closed by the company, local people to 
travel a much longer distance to reach their homes. 
Reason: to avoid the dust coming from the road
affecting the plants grown in the tree nursery







Case Study - Croatia
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Belisce (Paper Town)

• People and company 
together for more than 120 
years

• Wood processing, today
paper and paper ambalage

• Leading regional producer,
total employment of 5000 
people



Charcoal in Belisce

• Production started in 1930
• Annual production today – 3000 tons of charcoal, 

1500 tons of charcoal (black) briquettes, 10000 
tons of wood (white) briquettes

• Charcoal as a luxury fuel for barbeque
• Growing demand (and market prices!)
• 50% export to Italy, 30% export to Austria, 

Switzerland, Germany









Charcoal in Belisce

• Consumer price around 1 � /kg (0,67 £/kg)
• Competition: South America (Brazil, Argentina), 

South Africa, Bosnia, Serbia
• Challenges:

– Increase of production (demand)
– Competitiveness (charcoal and fuel wood prices)

– Overall (energy) efficiency of production





Charcoal and Bioelectricity

• Subsidized price of bioelectricity in 
Hungary 0.063 – 0.1 � /kWh (0,042 – 0,067
£/kWh)

• Increased price of biomass in the region for
30 – 50% (buyers from Italy, Slovenia,…)

• New legislation in Croatia (proposal): 0,83 
– 1,2 (0,075 – 0,1 £/kWh)





Thank you for travelling
BIOENERGY EXPRESS!


