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 Megatrends:

 Climate change 

 Energy crisis 

 Urbanization 

 Energy transition

 Sustainable supply and consumption 



Introduction 

Source: based on IEA, 2006; and IPCC, 2007 3 

Share of bioenergy in the world primary energy mix 
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 Two definitions 

Biomass consists of any organic matter of vegetable or 

animal origin. 

Biomass energy is solar energy stored in the chemical bonds 

of carbon and hydrogen chains as a result of photosynthesis 

or the metabolic activity of organisms. 



Biomass Yields of Food and 

Lignocellulosic Crops 

Sources: 1. Yields based on Sims et. al. (2006), EEA (2007), Berndes (2001) Tilman et al., (2006) and Smeets (2008) ; 2. Sims et al., (2006) for 
wheat, corn, sugar-beet and rape seed, Smeets et al., (2008) for sugar-cane, Donato and Huerga (2007) for soy, Wicke et al., (2008) for palm 
oil, Berndes (2001) & Fischer et al., (2007) for lignocellulosic energy crops, Tilman et al., (2006) for corn and prairie grasses. 5 



Impact of different scenarios for agricultural productivity improvement on total 
technical bioenergy production potential in 2050 

Source: Smeets, 2008 

Biomass potential 
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Technical and sustainable biomass supply potentials 
and expected demand for biomass 

Source: Adapted from Dornburg et al. (2008) based on several review studies 

1 EJ = 1018 Joules (J) 
= 1015 kilojoules (kJ) 
= 24 million tonnes of 
oil equivalent (Mtoe) 

Biomass potential 
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Biomass sources and conversion 
pathways 

(Source: Yue, you e tal., 2014) 



Bioenergy flows into final application 

(EJ/yr) 
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Source: 
IPCC, 2007 



Cycle of Bioenergy industry 
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Main international biomass for energy trade routes 
(Source: Junginger and Faaij, 2008) 



Estimated scope of international biomass trade 
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Source: adapted from 
Heinimö and Junginger, 2009 



Key motivations for bioenergy policy 

Source: GBEP, 2007 12 



Policy instruments for each technology 

development stage 

Source: Adapted from 
Ros et al., 2006 
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Policy mix 

Source: GBEP, 2007 14 



Key relationships relevant to bioenergy 
projects implications 

Source: Dornburg 
et al., 2008 
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Bioenergy and policy objectives 
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Debate: 

Should we develop the bioenergy industry 
or not?  



Bioenergy and policy objectives 

17 

Debate rules: 
Role play: 6 persons in each group (chair speaker, 
farmer, bioenergy plant operator, food consumer, 
energy consumer, governor) 
Topic: “SEE” analysis 
Procedure:  
1. State positions: chair speakers in both teams 

present the constructive arguments 
2. Free debate: 5 following debaters play their roles  
3. Conclusion: chair speakers restate their arguments 



“SEE” benefits 

Source: Shu, 2016 18 

  

Farmers/
Forest owners

Haulers

Energy industry/
plant operators

Supply chain actors

Government

NGOs & 
Research Institutes

Residents &
 Local communities

End-user & 
Public in general

Stakeholders“SEE”
Benefits

 Saving foreign reserve   
Balanced regional economic development
Diversification of income opportunities

Decrease energy expenditure in rural area 
Encourage investment in rural area

Securing national energy security
Improving quality of life in rural area

High employment creation
Rural area regeneration

Increasing social participation 
Ameliorating rural logistic system

Reduced GHG emission
Reduced indoor air pollution

Resource conservation & ecosystem rehabilitation
Enhancing Waste utilization



“SEE” challenges 

Source: Shu, 2016 19 

  

Farmers/
Forest owners

Haulers

Energy industry/
plant operators

Supply chain actors

Government

NGOs & 
Research Institutes

Residents &
 Local communities

End-user & 
Public in general

Stakeholders“SEE”
Challenges

Insufficient incentives for industry development
Uncertain cost-efficiency

Immature bioenergy market
Uncertainty of relevant technology

Unclear and complex legislative issues
Food security

Stakeholders participation
Absence of sustainability criteria for bioenergy

Lorry/ traffic congestion

Land use conflict between food and energy
Biodiversity and landscape conservation
Unsustainable use of water use resource

Use of chemicals and soil health
Odors, noise and pollutant emissions

Adaptation capacity to climate change 



Key Characteristics of Several Biomass 
Sustainability Certification Initiatives 
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Source: van Dam et al., (2008) 
updated to July 2009 
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Thanks for your attention! 
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