
Annex I 

 
 

 
 

 

 

 
 
 
 
 

ISSUE PAPER  
  
 
Greenhouse Gas Balances 
for Solid Biomass 

 
Prepared for the GBEP Task 
Force on GHG methodologies  

 
 
 

  
 on behalf of the  

Federal Environment Agency Germany 
 
 

 
 
 
 
 

Heidelberg, January 2008 



 Methodology and default values for the  
 German biofuel quota legislation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ifeu – Institute for Energy 
and Environmental Research  
Wilckensstrasse 3 
D-69120 Heidelberg/Germany 
Tel.: ++49 – (0)6221 – 4767-0 
Fax: ++49 – (0)6221 – 4767-19 
www.ifeu.de 
horst.fehrenbach@ifeu.de 



 GHG Balances for Solid Biomass page 1 
 Issue paper for the GBEP Task Force on GHG Methodologies 

 
 

1 About the relevance of solid biomass 

Since ancient times, solid biomass has been a used as fuel by humans. Even today, 
traditional use of solid biomass (oven hearths and stoves for cooking and heating) 
makes up ten percent of the global primary energy demand whereas “modern” bio-
energy (mostly biofuels for transport and biogas) accounts for less than two percent

1
. 

 
All types of bioenergy start as solid material. Feedstocks for liquid or gaseous biofuels 
can also be used directly to produce energy such as: 

• grains for combustion instead of milling, fermenting and distilling, 

• oil fruits for combustion instead of milling and transesterifying, and 

• ligno-cellulosic material for combustion instead of bio-chemical processing to 2
nd 

generation biofuels. 

Even though the processing into liquid biofuels (mainly for transport) may be necessary 
and reasonable, all biofuel feedstock could principally be combusted directly as well. 
Because there are energy losses in processing steps, the total efficiency of the latter 
could possibly be higher. 

 

2 What types of solid biomass are of interest?  

There is not much difference between “traditional” and “modern” use concerning the 
type of biomass. Differences arise in the intensity of cultivation and cultivation type 
(e.g. short rotation forestry, mono-cropping of perennial grasses) as well as technology 
and efficiency of energy conversion. Solid biomass can be classified as follows:  

• wood,  

• other ligno-cellulosic materials (i.e. grasses, straw or other grasslike matters), and 

• diverse types of organic wastes (mixed or separate fractions). 

 
Wood can be differentiated into subtypes such as: 

• chopped wood from harvested trees (e.g. by classical forestry or short rotation for-
estry), 

• pellets also from harvested trees (e.g. by classical forestry or short rotation for-
estry) and also from thinning or other forestry management measures (in this case 
the feedstock can be defined as a forestry co-product, but a number of authors 
tend to talk about residues suggesting a waste material

2
), 

• woodworking co-products or residues (e.g. sawdust), 
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• processed secondary fuel from wood waste (e.g. wood fractions from bulky waste 
sorting and processing). 

 
 
Ligno-cellulosic materials can be classified in subtypes such as: 

• cultures of perennial grasses (e.g. Miscanthus), 

• straw and stalks as a co-product from cereal cultivation, 

• fibrous co-products from diverse crops, also from energy crops (e.g. bagasse, nut-
shells, pressing cake), and 

• mowing material (hay, loppings) from landscape conservation measures (which 
originally is neither intended to be harvested, nor a co-product related to a physical 
product, nor a waste).  

 
Apart from wood waste (named above) other types of organic waste can be classified: 

• municipal organic waste (e.g. leftovers from cafeterias, 

• diverse organic waste types from food production (plant or animal origin), and 

• manure. 

 
 

3 Are there differences in GHG balancing methods com-

pared to liquid biofuels? 

Specific methodological requirements arise with respect to various types of solid bio-
mass.  Some feedstocks are used for liquid biofuels as well as for solid biofuels. As a 
result, there is a high accordance and overlap between solid and liquid biomass in 
terms of methodology, so there is no need for a fundamentally different approach. 
 
Wood, the main feedstock for solid bioenergy, is currently not being used for liquid bio-
fuel because the technology is not yet ready. However, the so-called 2

nd
 generation 

biofuels may depend heavily on woody biomass. Forestry, however, does have a few 
special methodological features that need to be considered, such as: 
 

• appropriate time scale (longer term growing cycles), 

• land use change issues (if forestry technology is changing or short rotation is im-
plemented), and 

• co-products (timber, energy wood harvested by thinning, other forest co-
products?) 

 
To some extent, these issues need also be addressed with respect to perennial grass 
cultivation. Further, the use of solid biomass is quite different from the use of liquid 
biofuels for transport. The latter are produced to replace a well defined fossil fuel such 
as petrol or diesel. Even if 1 GJ of ethanol might slightly differ in terms of engine effi-
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ciency compared to 1 GJ of petrol
3
 the use phase can be practically neglected in set-

ting the system boundary; therefore 1 GJ of biofuel equals 1 GJ of fossil fuel (just tak-
ing only the fossil character of the feedstock C of fossil fuel into calculation). 
 
Solid biomass on the other hand, is used for power and/or heat generation. The spe-
cific efficiency of the energy process has to be exactly determined and taken into ac-
count. The conventional sources for heat and power that are being replaced can be 
very diverse. Electricity generated using solid biomass will replace electricity from the 
grid produced from coal, natural, gas, nuclear power, hydropower, etc. Heat from solid 
biomass can replace heat from all types of fossil fuels. The crucial question therefore 
is:  
What is the appropriate reference for comparing the power and heat generated 
from the use of solid biomass?  

 
 

4 What system boundary is needed?  

The consideration of the issues described above lead to specific requirements con-
cerning the appropriate system boundary for which a proposal is presented in the fol-
lowing scheme (Figure 1). It relies on case studies for biofuel for transport in the Euro-
pean context

4
 and reflects specific aspects of solid biomass as well.  

 
Conversion or processing is likely of low importance because solid biomass do not re-
quire much processing compared to liquid biofuels which have to meet high quality 
standards. On the other hand the use phase has to be defined very precisely, because 
efficiency ratios directly affect the GHG balance for a given end energy. 
 
Similar to liquid biofuels, the issue of direct and indirect land use change is highly rele-
vant and needs to be addressed with a transparent and well-based data structure and 
data quality assurance. In most cases, the IPCC Guideline will provide sufficient infor-
mation

5
. In order to reflect differences in types of forest (e.g. specific forestry meas-

ures), further assessments may be needed.  
 
 

                                                
3
  Ethanol features a high research octane number (RON) compared to standard petrol. Thus 

a slight advantage can be assumed in terms of useful work done (measured in km travelled 

per MJ). 
4
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5
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Figure 1 Proposed biomass system boundary  

 
 

5 Which reference systems are being replaced by the use 

of solid biomass for energy? 

The benefit of solid biomass use is the production of power and/or heat to replace the 
conventionally produced energy carriers. These might be highly diversified from case to 
case and from country to country. Every nation features a specific mix of energy carri-
ers for the production of electricity for the national grid. Therefore every country shows 
a specific GHG emission per kWh electricity on average.  
 
But, is the national average per country the right approach for the reference system? 
Wouldn’t it be more accurate to rely on the marginal effect of the biomass added to the 
energy market? This might mean replacing the most expensive and most flexible tech-
niques of power generation, not the average. 
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Such fundamental questions have to be discussed at length prior to a decision because 
they are of high significance according to the final saving rate of the biomass. Replac-
ing electricity produced from natural gas will gain much lower savings than replacing 
electricity produced from lignite. And if the national grid electricity is dominated by hy-
dropower (e.g. Brazil), the biomass will perform worse than any use apart from power 
generation.  
 
The same issue has to be discussed concerning heat generation.  
 
 

6 What are the most challenging methodical issues that are 

specific for solid biomass?  

Taking the above remarks into account and focussing on the checklist of the GBEP 
Task Force from October 25, 2007, the following issues are seen to be of major impor-
tance concerning solid biomass: 
 
Item from checklist: Comment with regard on solid bio-

mass: 

1. “Greenhouse gases to be covered” � no specific aspect of solid biomass. 

2. “Direct effects of land use change- 
land directly converted to grow bio-
fuel feedstocks”  

� important aspect, e.g. changes 
(natural) forest to forestry � C bal-
ance (above ground, soil etc.) 

3. “Effects of production cycle” � no specific aspect of solid biomass, 
but has to be accurately elaborated 
for solid biomass as well 

4. “Wells to Wheels”  � 

5. “Petroleum fuel replaced” � 

Explicitly specific for solid biomass: 
no “Wheels” no petroleum but 
power/heat 

 
With regard on the "Key issues still needing resolution”: 
 

1. “Methodology Issues” � Allocation/substitution issue and all 
other aspects mentioned in the 
GBEP paper have to be settled in 
line with liquid fuel methodology 

2. “Externalities“ � If indirect LUC is an issue for liquid 
biofuel it is an issue for solid bio-
mass as well 

3. “Future Considerations“ � Future technologies such as  gasifi-
cation, ORC etc. need to be ad-
dressed 

 


