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Chapter 1.  Introduction 

 

Bioenergy has been rapidly emerging as a top priority in the international agenda as 

countries face the triple challenges of ensuring food security, energy security and 

sustainable development. Scarce natural resources must be managed responsibly to meet 

these goals and to ensure that one is not attained at the expense of another. 

 

The production of energy from biomass is mostly restricted to traditional uses of wood 

and agricultural wastes (i.e. for heating and cooking), often in rural areas and mostly in 

developing countries. However, in the last 5-10 years, there has been greatly renewed 

interest in bioenergy along with development of more modern bioenergy production 

systems.  

 

Very recently, most attention has been given to the production of liquid biofuels that 

substitute oil-derived transport fuels, but there has also been increased interest in 

modern systems for heat and energy production using solid biomass in regions such as 

Europe. Some of the larger developing countries are also interested in liquid biofuels 

either to reduce imports of oil-derived fuels or as an opportunity to export to developed 

countries. In addition, while traditional uses of bioenergy remain important in most 

developing countries, some developing countries also have ambitions to increase 

renewable energy production, including bioenergy. 

 

Bioenergy can be a clean source of energy and can contribute to sustainable 

development. As a low carbon or carbon-neutral source of energy, bioenergy can 

contribute to climate change mitigation by contributing to replace fossil fuels and 

through carbon sequestration in plants and soils in perennial energy plantations. 

Furthermore, perennial bioenergy cropping systems can help stabilise soils and reduce 

land degradation. Bioenergy feedstocks also present an opportunity for diversification 

of agricultural production at the large and small-scale levels. 

 

Biofuels production and use is increasing inexorably all over the world and, although 

priorities may vary, its reasons are shared by most countries: 
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- first of all, rising oil prices and the concentration of supply force countries to look for 

alternative fuels and to diversify energy suppliers; 

- secondly, biofuels can play a role in rural development, providing energy access to 

remote communities and creating new employment opportunities; 

- last but certainly not least, climate change, is one of the main driving forces to replace 

fossil energy sources and to mitigate greenhouse gas emissions as well as to contribute 

by responding to the increasing global energy demand.  

 

However, we are aware that fast-growing supply and demand for bioenergy could also 

bear risks. Rising demand for bioenergy has already caused a surge in the use of grain 

and other food crops for energy, pushing up the price of staple foods and contributing to 

affect food security. Bioenergy also poses environmental challenges, for instance where 

increasing mono-cropping practices and greater fertiliser and pesticide use may 

jeopardise water and soil quality over time. High concerns are also raised by land-use 

change and the risk that large areas of natural forests and grasslands be converted to 

energy crop production, which not only would threaten biodiversity and other 

ecosystem services, but also result in additional greenhouse gas emissions. 

 

In this respect, sustainability is a key element and it is wise to put in place the necessary 

safeguards to ensure sustainable management of the entire production chain – feedstock 

production, conversion and use of biofuels. International indicators should be discussed 

internationally and introduced into the global energy market in order to ensure 

sustainable development and environmental gains as well as promote social equity. At 

the same time, sustainability criteria and indicators should not represent ways to the 

introduction of unnecessary trade barriers and protectionism against developing 

countries export opportunities. 
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Chapter 2. Bioenergy overview 

 

Bioenergy is energy derived from biomass, while biofuels are the energy carrier derived 

from biomass
1
. The term biomass refers to all matter of organic origin from forest, 

agriculture or municipal waste, including the living plants and animals and resulting 

residues; dead but not yet fossil plants or animals and all matter that has been generated.  

Biomass accounts for approximately 10% of total primary energy consumed globally and 

for about 94% of renewable energy, but not all of it is used in a sustainable manner2. 

The term biofuels could be sub-divided by type (solid, liquid or gaseous). 

 

The analysis of bioenergy production systems could be divided as follows: 

- Traditional bioenergy 

- Modern bioenergy 

- First generation biofuels 

- Liquid biofuels  

- Biogas 

- Biohydrogen 

- Woodfuels  

- Second generation biofuels 

- Bioenergy for heat 

- Bioenergy for electricity 

- Bioenergy for combined heat and power 

 

 

 

2.1  Traditional bioenergy  

Traditional sources of biomass include mostly wood fuels but also agriculture residues 

and dung, and they contribute essentially to domestic heating and cooking. The number 

of people dependent on biomass for cooking is estimated at 2.7 billion (for 2008)3. Figure 1 

                                                 
1
 GBEP, 2007. A Review of the current state of bioenergy development in G8 +5 Countries. Rome. 

 
2
 IEA WEO 2009a. International Energy Agency, World Energy Outlook 2009. OECD/IEA Paris. 

3
 Chum, H., A. Faaij, J. Moreira, G. Berndes, P. Dhamija, H. Dong, B. Gabrielle, A. Goss Eng, W. Lucht, 

M. Mapako, O. Masera Cerutti, T. McIntyre, T. Minowa, K. Pingoud, 2011. Bioenergy. In IPCC Special 

Report on Renewable Energy Sources and Climate Change Mitigation [O. Edenhofer, R. Pichs‐Madruga, 
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gives an overview of the share of people in developing countries depending on traditional 

biomass. 

 Although development in this sector is not undergoing rapid change, it accounts for the 

vast majority of bioenergy production in developing countries (80%
4
), it is directly 

relevant to poverty and natural resource management and there is a vast amount of 

literature and experience available about this sector. 

 

Figure 1  Share of traditional biomass in residential consumption  

 

 

Source: IEA/OECD, 2006. 

 

 

2.2  Modern bioenergy  

This covers the use of biomass for power and heat generation in modern efficient 

facilities. It includes co-firing (burning biomass in existing power plants), heat and 

                                                                                                                                               
Y. Sokona, K. Seyboth, P. Matschoss, S. Kadner, T. Zwickel, P. Eickemeier, G. Hansen, S. Schlömer, C. 

von Stechow (eds)], Cambridge University Press, Cambridge, United Kingdom and New York, NY, 

USA. 
4
 FAO SOFA 2008a (Food and Agriculture Organization of the United Nations, The State of Food and 

Agriculture 2008). Biofuels: prospects, risks and opportunities, Rome. 
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power installations fitted to processing facilities in forestry and agriculture, and stand-

alone biomass heat and power plants.  

 

 

2.3  First generation biofuels 

Biofuels produced from sugar, starch and oil content that is into liquid fuels using 

conventional technology. The demand for first generation biofuels, produced mainly 

from agricultural crops traditionally grown for food and animal feed purposes, has 

continued to increase significantly during the past few years. The main liquid and 

gaseous biofuels on the market today are bioethanol, biodiesel and biogas. 

All together, biofuels currently provide over 1.5% of the world total transport fuels and 

the crops grown for biomass feedstock take up less than 2% of the world’s arable land.
5
  

The US has become the largest producer, having recently overtaken Brazil. Since it also 

imports large volumes, mainly ethanol from Brazil, it is also the largest consumer. 

Europe is the third largest produer, remaining well above China, although consumption 

has dipped recently due to a lower demand for biodielsel after a change in policy by a 

number of European governments. Between 2008 and 2013 biofuels are projected to 

account for half of the growth in incremental liquid fuel supply.
6
 

 

 

2.4  Liquid biofuels  

Current liquid biofuels are mainly bioethanol and biodiesel.  

 

Bioethanol is derived from the fermentation of mainly sugar and starch crops and, in pilot 

way, from cellulosic materials. Depending on agro-ecological and socio-economic context, 

sugarbeet, sugarcane, sweet sorghum are the most common sugar crops, with corn (maize), 

potatoes and cereals the most common starch crops.  

By far the largest volume of biofuel production comes from ethanol, with 80% coming from 

corn and sugarcane. Corn ethanol is mainly produced in the US (24.4 bn l in 2007) with 

                                                 
5
 WWI - Worldwatch Institute, 2007. Biofuels for transport: global potential and implications for 

agriculture. Report prepared for the German Federal Ministry of Food, Agriculture and Consumer 

Protection. 
6
 IEA, 2009b. Medium term oil market report. OECD/IEA Paris 
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subsidies around USD 0.50/l and sugarcane ethanol in Brazil (18.0 bn l in 2007) now 

without subsidies following strong supporting policies over 3 decades. In the European 

Union, the situation is very challenging, although there is a 10% target blending level by 

2020 in place, profitability is a real issue for many producers. The total world production of 

bioethanol has tripled between 2000 and 2007 to reach over 25.5 Mtoe. 

 

Biodiesel is produced through trans-esterification of plant oil, which can also be used 

directly depending on engine configurations. The derived ethyl or methyl esters can be used 

as a pure biodiesel or be blended with conventional diesel. Biodielsel can be made from all 

plant oils, and is so far derived principally from canola (rapeseed), palm or soybean oils, 

animal fats, waste vegetable oils, or micro-algae oils.   

The potential for biodiesel is more limited than for ethanol. Production increased by a factor 

of 10 from 2000 to 2007 to reach around 8.6 Mtoe or 0.2% of total diesel fuel demand. In 

Europe where 70% of road transport fueld is diesel, 5.8 bn l of biodiesel (2% of total diesel 

fuel demand) was produced in 2007, mainly from oilseed rape and imported palm oil. In the 

US where only 20% of transport fuel is diesel, only 1.8 bn l was produced, mainly from 

soybean. Brazil has a programme for expanding the soybean production. Palm oil is grown 

mainly in Malaysia and Indonesia but other developing countries are following suit. Around 

80% of the total cost for palm oil biodiesel is for the oil feedstock. Used cooking oils and 

meat processing by-products are comparatively cheap feedstocks but are in relatively 

limited supply.  

The production and consumption of liquid biofuels for transport is currently highly 

concentrated. The US and Brazil account for around 87% of world ethanol production. The 

European Union produces nearly 60% of biodiesel production and consumption.7 

 

Straight vegetable oil (SVO) is a potential fuel for diesel engines that can be produced 

from a variety of sources. These include oilseed crops such as rapeseed, sunflower, 

soybean and palm. Used cooking oil from restaurants and animal fat from meat 

processing industries can also be used as fuel for diesel vehicles. 

 

 

                                                 
7
 FAO SOFA 2008a (Food and Agriculture Organization of the United Nations, The State of Food and 

Agriculture 2008). Biofuels: prospects, risks and opportunities. 
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2.5  Biogas 

Is the gas composed principally of methane and carbon dioxide produced by anaerobic 

digestion of biomass, comprising: 

 landfill gas 

 sewage sludge gas 

 other biogas e.g. from anaerobic fermentation of animal slurries and of wastes in 

abattoirs, breweries and other agro-food industries. 

The conversion of animal wastes and manure to methane/biogas is employed 

successfully in various countries, and particularly in China and India where it has 

contributed to energy provision to rural populations, abatement of negative 

environmental impacts of livestock production and the production of organic fertilizer. 

Its impact on sanitation, clean cooking and heating and in the creation of small and 

medium enterprises in rural areas is considered very positive. 

 

 

2.6  Biohydrogen  

Hydrogen produced from biomass for use as an energy carrier by several routes e.g.: 

 gasification or pyrolysis of solid biomass 

 reforming of biogas  

 novel technologies based on use of photosynthetic algae or bacteria, or on 

fermentative bacteria. 

 

 

2.7  Woodfuels  

All types of biofuels originating directly or indirectly from woody biomass. This 

category includes fuelwood, charcoal and black liquor.
8
  

                                                 
8
 “Fuelwood: wood in the rough (from trunks, and branches of trees) to be used as fuel for purposes such 

as cooking, heating or power production. From Coniferous and Non-Coniferous.” “Charcoal: wood 

carbonized by partial combustion or application of heat from an external source. It is used as a fuel or for 

other uses.” “Black liquor is the alkaline-spent liquor obtained from the digesters in the production of 

sulphate or soda pulp during the process of paper production, in which the energy content is mainly 

derived from the content of lignin removed from the wood in the pulping process”. Definitions taken from 

the Unified Wood Energy Terminology (UWET), FAO.  

Available at: http://www.fao.org/docrep/008/j0926e/J0926e05.htm 
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2.8  Second generation biofuels  

Biofuels derived from lignocellulosic materials (e.g. agricultural residues, wood crops, 

grasses, etc.) using advanced processes. Conversion of cellulose to ethanol involves two 

steps: the cellulose and hemicellulose components of the biomass are first broken down 

into sugars, which are then fermented to obtain ethanol. The first step is technically 

challenging, although research continues on developing efficient and cost-effective 

ways of carrying out the process. The lack of commercial viability has so far inhibited 

significant production of cellulose-based second generation biofuels.  

As cellulosic biomass is the most abundant biological material on earth, the successful 

development of commercially viable second generation cellulose-based biofuels could 

significantly expand the volume and variety of feedstocks that can be used for 

production. Cellulosic wastes, including waste products form agriculture (straw, stalks, 

leaves) and forestry, wastes generated from processing (nut shells, sugar cane bagasse, 

sawdust) and organic parts of municipal waste, could all be potential sources.  

Projections for second generation fuels to become commercial are wide ranging but 

often considered unlikely to occur before 2015
9
. The basic conversion technologies are 

not new and their commercial development has been a long time coming. Considerable 

investment in pilot and demonstration plants has been made worldwide but when 

commercial scale-up can be realised is the key question. 

 

 

2.9 Bioenergy for heat  

Burning biomass for heat is by far the oldest use of bioenergy and is the dominant form 

of domestic energy in many developing countries (see traditional bioenergy paragraph 

above).  

Biomass can also be used to provide process heat for other applications. An example 

commonly employed in Brazil is the combustion of waste sugar cane bagasse to provide 

the heat fermentation and distillation in bioethanol plants. This process heat is often 

surplus to requirements and can be used for on-site electricity co-generation. 

 

 

                                                 
9
 IEA, 2008. Energy Technology Perspectives to 2050. OECD/IEA, Paris. 
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2.10 Bioenergy for electricity  

Biomass may be used to generate electricity in various ways. Solid biomass, such as 

sugarcane residues, wood chips, wood pellets or municipal solid wastes can be 

combusted alongside traditional fossil fuels in existing thermal power plants (co-firing), 

or in specialised biomass power plants. Biogas is also commonly used for power 

generation, either in gas engine generators or by co-firing with natural gas. Small biogas 

facilities are common in some remote areas, as in parts of China and India. 

 

 

2.11 Bioenergy for combined heat and power 

Combined heat and power systems are a mature technology that greatly improves the 

overall efficiency of energy use where both heat and electrical power are needed. 

Combined heat and power plants that run on biomass are increasingly popular and cost-

effective. Due to the relatively dispersed nature of biomass resources such as 

agricultural and forest residues, and low efficiency of transporting hot water full 

biomass-fuelled combined heat and power plants lend themselves to community-scale 

operations of less than 50 MW.
10

 

 

 

Figure 1 below gives an overview of the various conversion routes usually followed for 

biomass. These biofuels can be used in specially adapted engines, turbines, boilers, or 

ovens to provide thermal and/or mechanical energy, which in turn can be converted into 

electrical energy. In addition, liquid and gaseous fuels can be used directly, or after 

treatment, as fuels for internal combustion and engines for transportation vehicles and 

stationary power plants.
11

 

 

 

 

 

 

                                                 
10

 IEA, 2005. Benefits of Bioenergy. OECD/IEA, Paris. 
11

 Faaij, Andre, 2007. Framing biomass potentials: what are sustainable potentials for bioenergy? 
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Figure 1 Key bioenergy conversion technologies for first and second generation 

liquid biofuels. 
 

 

 

 

Source: Faaij A., 2007 
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Chapter 3.   Bioenergy production and consumption outlook 

 

 

3.1 Bioenergy contribution to the Total Primary Energy Supply (TPES)12 

Biomass accounts for approximately 10% of total primary energy consumed globally13 and 

for about 94% of renewable energy, but not all of it is used in a sustainable manner.14 

Global biofuels supply reached 0.7 mb/d (34.1 Mtoe) in 2007, an impressive 37% 

increase on 2006, yet still accounted for only 1.5% of total road-transport fuel. 

According to preliminary data, supply reached 0.8 mb/d in 2008. Most of the increase in 

the use of biofuels in 2007 and 2008 occurred in the OECD, mainly in North America 

and Europe. 

The recent surge in biofuels production is not expected to continue in the near term.
15

 

Concerns about the effects on food prices of diverting crops to biofuels, questions about 

the impacts in terms of greenhouse-gas emissions savings associated with switching to 

biofuels and concerns about their environmental sustainability have seen many 

countries rethinking biofuels blending targets. Furthermore, in certain times lower oil 

prices have cut the profitability of biofuel production and placed enormous financial 

strain on many bio-refineries. Investment in new plants has all but dried up and many 

existing plants are running at well below capacity. 

Despite the recent downturn, world use of biofuels is projected to recover in the longer 

term, reaching 1.6 mb/d in 2015 and 2.7 mb/d in 2030. By 2030, the fuels meet 5% of 

total world road-transport energy demand, up from about 2% today. This scenario 

                                                 
12

 Total Primary Energy Supply (TPES) is the total amount of primary energy consumed by a country to 

meet its energy needs. It is the basic measure of energy consumption used by policymakers (e.g. when 

considering renewable energy policies) and it is usually measured in million tonnes of oil equivalent 

(MTOE). For each of the main types of primary energy, TPES is calculated as production, plus imports 

and stock changes, less exports and transfers to international marine bunkers. At the individual country 

level, it also includes trade in electricity between countries. 
13

 IEA WEO 2009a. International Energy Agency, World Energy Outlook 2009. OECD/IEA Paris. 

Chum, H., A. Faaij, J. Moreira, G. Berndes, P. Dhamija, H. Dong, B. Gabrielle, A. Goss Eng, W. Lucht, 

M. Mapako, O. Masera Cerutti, T. McIntyre, T. Minowa, K. Pingoud, 2011. Bioenergy. In IPCC Special 

Report on Renewable Energy Sources and Climate Change Mitigation [O. Edenhofer, R. Pichs‐Madruga, 

Y. Sokona, K. Seyboth, P. Matschoss, S. Kadner, T. Zwickel, P. Eickemeier, G. Hansen, S. Schlömer, C. 

von Stechow (eds)], Cambridge University Press, Cambridge, United Kingdom and New York, NY, 

USA.  
14

 IEA WEO 2009a. International Energy Agency, World Energy Outlook 2009. OECD/IEA Paris. 
15

 Ibidem. 
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considers that close to one-quarter of this increase comes from second generation 

technologies.
16

 

 

 

 

3.2  Primary solid biomass 

The outlook for bioenergy production from primary solid biomass is shown in Figure 1. 

Total production is expected to increase by about 250 MTOE (25%) over the next 20 

years, from 1,200 MTOE to around 1,450 MTOE in 2030.  

 

Figure 1 Outlook for TPES from primary solid biomass by region up to 2030 

 

Source: based on IEA (2006)
17

 and Broadhead et al (2001)
18

. 

 

 

As previously mentioned, currently 80% of biomass energy is consumed as solid fuels 

for cooking, heating and lighting, often with low efficiency
19

. As in the past, the 

expected growth in bioenergy production from primary solid biomass in each region 

                                                 
16

 Reference Scenario of the IEA WEO 2009.  
17

 IEA, 2006, World Energy Outlook 2006, International Energy Agency, Paris. 
18

 Broadhead, J S, J Bahdon, and A Whiteman, 2001, Past trends and future prospects for the utilisation 

of wood for energy, Food and Agricultural Organization of the United Nations, Rome, Italy. 
19

 FAO SOFA 2008a (Food and Agriculture Organization of the United Nations, The State of Food and 

Agriculture 2008). Biofuels: prospects, risks and opportunities.   
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depends on the combination of changes in traditional use and the development of 

modern bioenergy production systems.  

The most relevant element of this projection is the expected increase in bioenergy 

production in the EU due to the renewable energy target of 20% future energy 

consumption from renewables by 2020
20

. This growth accounts for most of the increase 

in global bioenergy production and the reduced growth projection after 2020.  

The composition of bioenergy production from primary solid biomass in the timeframe 

2005-2030 is shown in Figure 2. This shows very clearly the expected growth in 

modern uses of primary solid biomass for bioenergy production. 

 

Figure 2 Outlook for TPES from primary solid biomass by region and type in 

2005 and 2030 

 

Source: based on IEA (2006) and Broadhead et al (2001). 

 

 

 

                                                 
20

 Directive 2009/28/EC of the European parliament and of the Council of 23 April 2009 on the 

promotion of the use of energy from renewable sources and amending and subsequently repealing 

Directives 2001/77/EC and 2003/30/EC. Para 9 “It endorsed a mandatory target of a 20 % share of energy 

from renewable sources in overall Community energy consumption by 2020 and a mandatory 10 % 

minimum target to be achieved by all Member States for the share of biofuels in transport petrol and 

diesel consumption by 2020, to be introduced in a cost-effective way.” 
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3.3  Biogas 

The outlook for biogas production is shown in Figure 3. It shows how production is 

expected to increase of about 40% over the next 20 years with most growth expected in 

the EU.  

Developed countries and China are expected to account for almost all biogas 

production. However, the contribution of biogas to total bioenergy production is 

expected to remain very small and far less than primary solid biomass and liquid 

biofuels. 

 
 

Figure 3 Outlook for TPES from biogas by region 2010 - 2030 

 

Source: based on IEA (2006). 

 

 

 

 

3.4  Bioethanol used for fuel 

The outlook for bioethanol consumption is shown in Figure 4. Consumption is expected 

to increase from about 60 million MT in 2010 to 170 million MT in 2030. North 

America accounts for the majority of projected consumption and most of this increase.  
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Latin America and the Caribbean accounts for the second largest share of projected 

bioethanol consumption, led by Brazil. In the projections for the EU and East Asia and 

the Pacific significant growth is expected due to the establishment of blending 

mandates. Other regions account only for a small share of projected consumption. It is 

worth noting that significant growth in consumption will occur in Japan if a blending 

mandate will be introduced. 
 
 

 

Figure 4 Outlook for bioethanol consumption for fuel by region 2010 - 2030 

 

Source: based on IEA (2006) and national policy targets.   
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The outlook for biodiesel consumption is shown in Figure 5. It is projected a high 
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initial part of the projection, the EU accounts for the majority of the projected increase, 

but growth in developing countries (India and China in particular) accounts for most of 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

 2010 2015 2020 2025 2030 

Year 

C
o

n
su

m
p

ti
o

n
 i

n
 m

il
li

o
n

 M
T

 

Africa 

South Asia 

Middle East and 
North Africa 

Latin America and 
Caribbean 

Europe and Central 
Asia 

East Asia and 
Pacific 

Australia, Japan, 
New Zealand 

European Union 
(27) + 3 

North America 



 24 

the expected growth in consumption after 2020. Furthermore, developing countries are 

expected to overtake developed countries in biodiesel consumption in 2020. 

 

Figure 5 Outlook for biodiesel consumption by region 2010 - 2030 

 

Source: based on IEA (2006) and national policy targets. 

 

 

 

3.6  Total bioenergy supply and contribution to TPES 

Figure 6 shows the outlook for bioenergy production by type. Traditional uses of 

biomass (wood and agricultural residues) are expected to decline slightly, while modern 

uses of primary solid biomass are expected to increase significantly, mainly driven by 

expected increases in developed countries, especially in the EU. The share of primary 

solid biomass in total bioenergy production will remain high despite the significant 

projected increases in liquid biofuel consumption. 
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Figure 6 Outlook for bioenergy production by type 2010 - 2030 

 

Source: based on Cushion E., Whitemand A. and Dieterle G. (2010)
 21

, IEA (2006), 

FAO (2008a)
 22

 and Broadhead et al (2001). 

 

 

The dynamics of some of the expected changes in the structure of bioenergy production 

are shown for each region in Figure Figure7. In particular, this shows the difference 

between North America and Europe. It also shows how some developing regions (e.g. 

East Asia and the Pacific, South Asia and Latin America and the Caribbean) will start to 

make progress using more advanced forms of bioenergy such as energy production from 

modern solid biomass systems and liquid biofuels. 

 

 

 

                                                 
21 Cushion E., A. Whitemand and G. Dieterle, (2010), Bioenergy Development. Issues and Impacts for 

Poverty and Natural Resource Management. The World Bank, Washington, D. C.   
22

 FAO, 2008b, FAOSTAT – FAO’s online statistical database: available at: http://faostat.fao.org. 
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Figure 7 Contribution of solid, gas and liquid biofuels to bioenergy in 2005 and 

2030 

 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006), FAO 

(2008a) and Broadhead et al (2001). 
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and forestry, and could negatively affect the poor through changes in access to energy 

resources, food security and overall environmental quality. These aspects will be 

analyzed further on in this report. 

Finally, many of the potential impacts outlined above are also likely to affect other 

countries through global markets for food and forest products.
23

  

                                                 
23

 Al-Riffai P., Bimaranan B., and Laborde d., 2010.  European Union and United States Biofuel 

mandates. Impacts on world Markets. Inter-American Development Bank. 
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Chapter 4.    Bioenergy development at regional level – Case Studies 

This chapter examines scenarios for bioenergy developments in each of the main global 

regions and some of the major countries within those regions.
24

  

 

For each region and group of countries, the text is divided into two parts. The first part 

presents the baseline scenario for future production and consumption of bioenergy. The 

second part introduces remarks and challenges that may be addressed.  

 

4.1 North America 

4.1.1  Baseline scenario for production and consumption 

North America (Canada and United States of America) is currently the world’s leading 

biofuel producing region with a market share of roughly 46% in 2008
25

, consisting 

almost entirely of first generation biofuel.  According to the ambitious biofuels mandate 

in the Renewable Fuels Standard
26

, the United States will have to increase its biofuel 

production significantly within the next 15 years, in particular that of cellulosic ethanol 

which is not commercially available yet despite the RD&D efforts.  

 

The baseline scenario for bioenergy production and consumption in North America is 

presented in Table 1. The two main areas of future growth are likely to be greater 

production and consumption of primary solid biomass and ethanol (particularly in the 

USA). 

All of the expected increase in production and consumption will occur in modern uses 

of primary solid biomass while traditional uses of primary solid biomass are expected to 

remain flat or decline slightly in the future. Furthermore, about half of this increase is 

expected to occur in own uses of biomass for energy in the forest industry and the other 

half is expected to occur in power generation. In addition, production is expected to 

increase slightly more than consumption. 

                                                 
24

 This chapter is mostly based on Cushion E. A. Whitemand and G. Dieterle, (2010), Bioenergy 

Development. Issues and Impacts for Poverty and Natural Resource Management. The World Bank, 

Washington, D. C.   
25

 IEA 2009b. Medium Term Oil Market Report, OECD/IEA, Paris. 
26

 EPA, 2008, Renewable Fuel Standard Program, US Environmental Protection Agency, Washington 

DC, USA 
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Table 1  Baseline scenario for bioenergy in North America (in MTOE) 

Energy type 

Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 64.5 71.5 86.3 100.8 65.0 72.7 91.7 106.4 

Biogas 4.0 4.9 6.7 8.3 4.0 4.9 6.7 8.3 

Ethanol 7.9 23.4 57.5 69.5 7.5 22.3 56.2 68.2 

Biodiesel 0.2 2.0 3.3 3.4 0.2 2.0 3.3 3.4 

Total bioenergy 76.6 101.8 153.8 182.1 76.7 101.8 157.9 186.3 

TPES 2,612.8 2,781.8 3,074.7 3,312.5 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 2.9% 3.7% 5.0% 5.5% n.a. n.a. n.a. n.a. 

Transport fuels 590.2 634.4 711.6 775.9 n.a. n.a. n.a. n.a. 

Bioenergy share of  

transport fuels 1.4% 4.0% 8.5% 9.4% n.a. n.a. n.a. n.a. 

Source: based on IEA (2006)  

Note: n.a. not available 

 

 

Currently, wood accounts for the majority of primary solid biomass used for energy in 

North America and, due to expected increases in agricultural production in the future 

(including energy crops for ethanol production), it seems likely that wood will remain 

the dominant fuel used in this sector. Bioenergy production in wood raw material 

equivalent is expected to increase from about 250 million m
3
 in 2005 to 405 million m

3
 

in 2030. About 50 million m
3
 of this increase in production is expected in heat and 

power production (mostly in the USA), pellet exports (mostly from Canada to Europe) 

will account for about 20 million m
3
 and the remaining 85 million m

3
 will occur in own 

uses of biomass for energy in the forest industry.
27

 

In the ethanol sector, the USA accounts for almost all North American consumption 

(about 98.5% in 2005, projected to fall to 95% in 2030 as Canadian consumption 

increases). However, imports from Brazil and the Caribbean have accounted for an 

average of about 5% of USA consumption in recent years and it is assumed that this 

share of imports in consumption will continue in the future. 

                                                 
27

 IEA, 2006, World Energy Outlook 2006, International Energy Agency, Paris. 

 



 30 

Ethanol production in the USA is currently almost entirely based on maize so, with a 

conversion factor of around 400 litres of ethanol (= 0.2 TOE) per one MT of maize, the 

use of maize for ethanol in the USA was around 38 million MT in 2005. For the future, 

the recent Renewable Fuel Standard (RFS) has capped the use of conventional biofuels 

(made from maize and sugar, including imports) at 15 billion gallons (or about 57 

billion litres) from 2015. Thus, from 2015 to 2030, the amount of maize used for 

ethanol production in the USA (assuming imports meet 5% of the RFS cap) should 

remain at around 135 million MT.
28

 Revisions to the RFS, adopted in 2010, increase the 

required renewable fuel volume to be used for transport to the annual 36 billion gallons 

from 2022. 

 

In addition to conventional biofuels, ethanol produced from other feedstocks is 

projected to rise from almost zero at present to 20 billion gallons (76 billion litres or 38 

MTOE) in 2030. The majority of this is expected to be cellulosic ethanol derived from 

biomass (from various sources). The conversion of cellulose to ethanol currently yields 

about 250 litres (65 gallons) per MT of dry biomass, but could reach 350 litres (90 

gallons) per MT with improvements in technology. Therefore, using the mid-point of 

this range, the amount of biomass required to meet this target would amount to around 

250 million MT. 

 

Canadian ethanol production is currently based on maize and wheat (roughly two-thirds 

and one third respectively) and international trade in ethanol is not significant. 

Therefore, ethanol production in 2005 probably used about 400,000 MT of maize and 

slightly less than 200,000 MT of wheat (the ethanol yield of wheat per MT is slightly 

higher than for maize). With the projected increase in production and consumption and 

assuming that half of future production will eventually come from cellulose (as in the 

USA) and the shares of maize and wheat stay the same, consumption of feedstocks in 

2030 would amount to: 4.3 million MT of maize; 2.1 million MT of wheat; and 16.3 

million MT of biomass. 

 

                                                 
28

 Ibidem. 
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Biodiesel production and consumption are also projected to increase significantly over 

the next few decades, although the overall size of this sector is relatively small 

compared with ethanol. Statistics for imports of biodiesel into North America are not 

readily available - but believed to be small - and the majority of domestic production is 

manufactured from soybeans (in the USA), rapeseed (planned in Canada) and waste oils 

and fats. 

 

Production of biodiesel in the USA in 2005 probably used up to 1.3 million MT of 

soybean production (at a yield of 60 gallons or 225 litres of biodiesel per MT of 

soybeans). By 2030, the increase in biodiesel production would require up to 17.2 

million MT of soybeans. No significant production of biodiesel was recorded in Canada 

in 2005, but the projected production of biodiesel in 2030 would require up to 1.1 

million MT of rapeseed (at a yield of 0.4 MT biodiesel per MT of rapeseed).
29

 

 

4.1.2   Remarks and challenges 

The scenario presented here suggests that bioenergy developments in North America 

will result in a doubling of the contribution of bioenergy to TPES and a several-fold 

increase in their contribution to transport fuel use, but the level of these contributions 

will remain quite modest.  

 

The main socio-economic impacts of these developments in North America are likely to 

be increased income and employment in the agricultural sector and changes in 

household expenditure on food. On the contrary, the main negative effect is likely to be 

increases in food prices that will occur due to the increased demand for commodities 

(this has already happened in 2008). 

 

The main environmental impacts of bioenergy developments in North America are 

likely to be the impacts on biodiversity, land and water resources from land-use changes 

and intensification of production, and the overall impact of these changes on energy 

intensity and greenhouse gas emissions. 
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With respect to the latters, all of the four main feedstocks currently used for bioenergy 

production in North America have high fossil fuel energy intensities and result in 

relatively low net greenhouse gas emissions. 

 

The most significant challenge for North America is to rapidly improve research and 

development in order to reduce the cost of cellulosic ethanol feedstock production, 

transport and conversion technologies.  

 

 

4.2  Latin America and the Caribbean 

 

4.2.1  Baseline scenario for production and consumption 

The baseline scenario for bioenergy production and consumption in Latin America and 

the Caribbean is presented in Table 2. Bioenergy consumption in this region is expected 

to increase by 2020, due to policies and targets for renewable energy and liquid biofuels 

in addition to general economic trends in this direction. 

 

Table 2  Baseline scenario for bioenergy in Latin America and the Caribbean (in 

MTOE) 

Energy type Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 105.9 112.3 124.4 134.0 105.9 112.3 124.4 134.0 

Biogas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ethanol 7.6 9.1 11.9 15.4 8.2 10.8 15.6 20.4 

Biodiesel 0.0 2.1 2.9 3.6 0.0 2.1 3.2 5.9 

Total bioenergy 113.5 123.5 139.3 153.1 114.1 125.2 143.3 160.3 

TPES 676.4 756.0 926.7 1,114.9 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 

16.8% 16.3

% 

15.0

% 

13.7% n.a. n.a. n.a. n.a. 

Transport fuels 149.2 164.4 203.2 255.1 n.a. n.a. n.a. n.a. 

Bioenergy share of 

transport fuels 

5.1% 6.8% 7.3% 7.5% n.a. n.a. n.a. n.a. 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006) and 

FAO (2008c)   

Note: n.a. not available 
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Despite the Latin America and the Caribbean region is already a significant net exporter 

of ethanol, higher net exports of ethanol and biodiesel are expected in the future thank 

to the competitiveness of production in this region. 

 

Primary solid biomass represents the main bioenergy production in the region and it is 

expected to increase significantly by 2030. While traditional biomass use (mostly 

woodfuel) is expected to increase by about 10%, a modern uses of biomass for energy is 

expected to increase by about 5%.  

 

With reference to ethanol production and consumption, this region is the largest 

producer (Brazil accounts for the majority of the production) and second largest 

consumer (after North America) in the world. Sugar cane is the main feedstock for 

ethanol production and is likely to remain as such in the future. A part from Brazil, 

currently using around half of its sugar cane for ethanol production, other countries in 

the region are planning or starting to increase ethanol production. For this purpose some 

of them have already fixed targets for ethanol use as a transport fuel.   

If we focus on the Brazilian experience with ethanol as a gasoline additive it dates back 

to the 1920s, and it was only in 1975, with the launching of the National Ethanol 

Program (ProAlcool), that the government created the necessary conditions for the sugar 

and ethanol industry to become, three decades later, one of the most modern in the 

world. Over the last thirty years, the use of ethanol was utilized as a substitute for 

gasoline. As a consequence, the Brazilian energy mix is one of the cleanest in the world 

and currently more than 45% of all energy consumed comes from renewable sources, 

reflecting the combined use of hydroelectricity (14.5%), and biomass (30.1%) in 2006. 

The use of sugar cane in the internal renewable energy supply increased from 31% in 

2005 to 32.2% in 2006, representing 14.5% of total internal energy supply.  

 

Biodiesel production and consumption in this region is currently very limited, but 

several countries have or are planning to introduce biodiesel targets. In addition, some 

countries are targeting biodiesel production as an export opportunity. This will be at the 

core of the following chapter. The feedstocks used to produce biodiesel are mostly oil 

palm and soybeans.  
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4.2.2 Remarks and challenges 

The scenario for this region highlights that the contribution of bioenergy to TPES will 

decline slightly and its contribution to transport fuels will increase slightly. Bioenergy 

development in this region is currently driven by its competitive advantage, which is 

mostly based on expansion of large-scale and intensive feedstock production.  

 

The developments in the region are likely to contribute to rural development with a 

small positive impact expected on energy security. The bioenergy industry - considering 

the entire chain from feedstock production, conversion and use – is among the 

productive sectors that employ the highest number of workers in the region and this has 

a positive impact on socio-economic aspects. On the other side, land-use change is 

likely to be a major factor affecting both the environmental and socio-economic impacts 

of these developments.  

 

If we focus on the Brazilian experience it is worth mentioning that official data 

(Ministry of External Relations of Brazil) highlights that Brazilian ethanol contributed 

to prevent emissions of 850 million tons of CO2/eq in 30 years; 35 million tons of 

CO2/eq in 4 years only in Sao Paulo State, equivalent to the contribution of a forest of 

118 million trees. Furthermore, from a social point of view bioethanol in Brazil 

contributed to create 835 thousand jobs in 440 plants and 95% of formal jobs are linked 

to the bioethanol industry. 

 

Second generation biofuels in the region are less attractive than first generation. It is 

uncertain if the new technology could become a driver in the region to increase 

agricultural productivity and free land for feedstock production. The current situation in 

the region suggests that available land will be used to produce feedstocks like sugarcane 

and oil palm for first generation biofuels, while second generation biofuels would use 

residues of such production processes.
30
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 IEA, 2010. Sustainable production of second-generation biofuels. Potential and perspectives in major 

economies and developing countries, OECD/IEA, Paris. 
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4.3 Australia, Japan and New Zealand 

4.3.1.  Baseline scenario for production and consumption 

The baseline scenario for Australia, Japan and New Zealand is presented in Table 3. 

Most bioenergy will be produced from primary solid biomass (largely in the forest 

industry), along with small amounts of ethanol and biodiesel production. 

 

Table 3  Baseline scenario for bioenergy in Australia, Japan and New Zealand 

(in MTOE) 

 

Energy type 

Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 10.2 13.4 20.1 26.5 10.2 13.4 20.1 26.5 

Biogas 0.5 0.6 0.9 1.2 0.5 0.6 0.9 1.2 

Ethanol 0.3 0.3 0.4 0.4 0.1 0.1 0.2 0.2 

Biodiesel 0.0 0.1 0.2 0.2 0.0 0.1 0.2 0.2 

Total bioenergy 11.0 14.5 21.6 28.3 10.8 14.2 21.3 28.0 

TPES 669.4 709.1 766.0 796.1 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 1.6% 2.0% 2.8% 3.6% n.a. n.a. n.a. n.a. 

Transport fuels 104.7 109.4 116.5 120.6 n.a. n.a. n.a. n.a. 

Bioenergy share  

of transport fuels 

0.3% 0.4% 0.5% 0.5% n.a. n.a. n.a. n.a. 

Source: based on IEA (2006) 

Note: n.a. not available 

 

Total bioenergy production from primary solid biomass is expected to increase by 150% 

by 2030 in this group of countries.  

 

Most ethanol in the region is currently consumed in Japan, which imports almost all of 

its requirements from Brazil. Ethanol use in Australia and New Zealand is currently 

relatively small, but is projected to rise over the next few years as current liquid biofuel 

targets take effect. As in Japan, also in these two countries policies are currently under 

discussion and may result in future ethanol use increasing by more than shown here. 

 

Ethanol in Australia is produced from cereals and sugar cane, while New Zealand 

expects to import most of its ethanol requirements. Some of this future feedstock 
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requirement could be re-orientated with the introduction of second-generation biofuel 

technologies. 

 

Biodiesel consumption in Japan is currently negligible and there are currently no plans 

to increase its use. A very small amount is produced from waste vegetable oils and the 

remainder is imported. The scenario presented above assumes no significant changes 

from the present situation. The main drivers for the development of bioenergy in Japan 

are the mitigation of climate change, creation of a recycling-oriented society, 

development of the agricultural sector and the creation of competitive industrial 

technologies
31

. 

 

The current liquid biofuel targets for Australia and New Zealand suggest that biodiesel 

consumption will also increase by a modest amount in the next few years. Currently, all 

production of biodiesel in Australia uses tallow and waste vegetable oil and mostly 

tallow in New Zealand. In the future feedstock use in Australia and New Zealand is 

expected to diversify, including rapeseed, jatropha, imported palm oil, and, possibly, 

pongamia. In addition, the development and introduction of second-generation 

technology could also reorient feedstock demand towards biomass. 

 

4.3.2 Remarks and challenges 

The scenario for this group of countries suggests that bioenergy developments will 

result in a modest increase in the contribution of bioenergy to TPES and transport fuel 

use (see Table 3 above). These developments are also likely to make a positive impact 

on climate change in light of national countries’ policies.  

 

In light of this relatively modest level of expected bioenergy development in this group 

of countreis, the socio-economic impacts of these developments are likely to be quite 

small. Similarly, with respect to food prices, these developments are not likely to have a 

major impact. 
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The policy strategy of the Japanese government addresses the main technological and 

policy challenges related to the development of bioenergy with the aim of helping 

national industries to compete with countries that have a longer tradition of bioenergy 

utilization. On the other side, Australia and New Zealand have strong potential to 

expand their forest resources, which could lead to further environmental benefits in 

terms of climate change, soil quality and, possibly, biodiversity. The significant amount 

of degraded and under-utilised land in Australia presents another opportunity that could 

be explored for appropriate bioenergy development. 

 
 

 

4.4  East Asia and the Pacific 

 

4.4.1  Baseline scenario for production and consumption 

The baseline scenario for bioenergy production and consumption in East Asia and the 

Pacific is presented in Table 4. Within this region, China accounts for most of the 

developments shown below, but a few other countries register also quite significant 

developments like Indonesia, Malaysia, Thailand, Vietnam and the Philippines. 

 

Table 4 Baseline scenario for bioenergy in East Asia and the Pacific (in MTOE) 

Energy type Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 346.6 333.9 313.9 283.4 346.6 333.9 313.9 283.4 

Biogas 3.5 3.5 3.6 3.8 3.5 3.5 3.6 3.8 

Ethanol 0.8 1.8 7.4 11.9 0.5 1.1 4.5 7.1 

Biodiesel 0.1 3.0 13.2 20.9 0.1 3.0 12.6 16.4 

Total bioenergy 350.9 342.1 338.2 320.0 350.6 341.4 334.6 310.8 

TPES 2,574.9 3,076.2 4,057.1 4,938.6 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 13.6% 11.1% 8.3% 6.5% n.a. n.a. n.a. n.a. 

Transport fuels 189.3 231.8 343.5 506.8 n.a. n.a. n.a. n.a. 

Bioenergy share of 

transport fuels 

0.4% 2.0% 6.0% 6.5% n.a. n.a. n.a. n.a. 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006) and 

FAO (2008c)   

Note: n.a. not available 

 



 38 

In this region, total bioenergy production and consumption is expected to decline due to 

a fall in traditional uses of primary solid biomass for energy as incomes rise. However, 

liquid biofuel production and consumption is expected to increase significantly over the 

next two decades. Furthermore, the region is expected to become the world’s largest net 

importer of liquid biofuels. 

 

In the primary solid biomass sector, production of bioenergy within the forest and 

agricultural processing sectors is expected to increase by 2030, as well as heat and 

power production. In contrast, traditional uses of forest and agricultural biomass should 

fall dramatically over the same period. The majority of the increase in heat and power 

production is expected to be accounted in China, mostly due pellets made from 

agricultural residues. Indonesia is also expected to increase heat and power production 

from biomass by a significant amount.  

 

In the liquid biofuels sector, China again accounts for the majority of growth in 

production and consumption. Thailand and the Philippines also have targets for ethanol 

and biodiesel, while Indonesia and Malaysia have targets for biodiesel. Ethanol 

production in China currently uses corn, wheat and cassava as main feedstocks, but 

future production is expected to come from corn, cassava, sugar cane and sweet 

sorghum. However, China expects to import about half of its ethanol requirements in 

the future.  

 

Biodiesel production in China is currently quite limited and is based mainly on the use 

of waste cooking oils. The main difficulty of biodiesel production in China is the lack of 

feedstock. For this reason China is the largest importer of soybeans and imports 

significant quantities of other oil-based products
32

. Oil palm is likely to be the main 

feedstock used in the rest of the region with, possibly, some small amounts of jatropha. 

Indonesia and Malaysia are expected to produce biodiesel exceeding domestic needs 

and resulting in exports of biodiesel to other countries. 
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4.4.2 Remarks and challenges 

The contribution of bioenergy to TPES is expected to decline by more than half by 

2030, while its contribution to transport fuels will increase significantly (see Table 4 

above). This overall decline is due to an expected decrease in traditional uses of primary 

solid biomass for bioenergy combined with a doubling of TPES as the region develops. 

A significant increase in modern uses of biomass for energy is expected. Although 

declining, traditional uses of biomass for bioenergy will remain significant. 

 

Negative socio-economic and environmental outcomes may happen due to the above 

developments. The main socio-economic impacts that may arise are higher food prices. 

Environmental impacts will vary by feedstock, with generally positive impacts only 

where biofuel feedstocks are planted on degraded land and negative impacts where they 

are planted on forest land. On this, the replacement of some forest areas with crops for 

bioenergy feedstock production seems inevitable, but these areas should be chosen in 

order to minimise negative socio-economic and environmental impacts. 

 

The expected bioenergy development in the region is likely to make a significant 

contribution to rural development and probably have a positive impact on climate 

change. Energy security in the region is likely to increase, but a high level of liquid 

biofuel imports is expected, which will replace some of the current dependence on oil 

imports. 

 

The challenge for this region is to direct bioenergy development towards non-food 

crops grown on marginal or degraded land and to produce second-generation liquid 

biofuels from biomass, considering the abundance of biomass residues that are currently 

under-utilised and its potential for expansion.  
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4.5  Europe and Central Asia 

 

4.5.1 Baseline scenario for production and consumption 

The baseline scenario for bioenergy production and consumption in Europe and Central 

Asia is presented in Table 5.  

 

Table 5 Baseline scenario for bioenergy in Europe and Central Asia (in MTOE) 

Energy type Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 30.4 28.7 26.8 24.9 30.6 29.3 33.5 36.0 

Biogas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ethanol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Biodiesel 0.0 0.0 0.1 0.1 0.0 0.2 1.0 2.1 

Total bioenergy 30.4 28.7 26.9 25.0 30.6 29.5 34.6 38.1 

TPES 1,082.6 1,158.5 1,292.9 1,405.8 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 2.8% 2.5% 2.1% 1.8% n.a. n.a. n.a. n.a. 

Transport fuels 77.1 85.0 97.5 105.9 n.a. n.a. n.a. n.a. 

Bioenergy share of 

transport fuels 

0.0% 0.0% 0.1% 0.1% n.a. n.a. n.a. n.a. 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006) and 

FAO (2008c)   

Note: n.a. not available 
 

 

Bioenergy consumption in this region is expected to decline in the future due to 

reductions in the use of primary solid biomass. Production and consumption of liquid 

biofuels is not expected to increase despite consumption targets in the European 

Union
33

. In light of this increased demand in the European Union, it is expected that this 

region will become an exporter, mostly of biodiesel from rapeseed.  

 

                                                 
33 On 23 April 2009 the European Parliament and the Council adopted the Renewable Energy Directive 

(Directive 2009/28/EC) which endorses a mandatory target of a 20 % share of energy from renewable 

sources in overall Community energy consumption by 2020 and a mandatory 10 % minimum target to be 

achieved by all Member States for the share of biofuels in transport petrol and diesel consumption by 

2020, to be introduced in a cost-effective way. The directive also established sustainability criteria for 

biofuels. It prescribes to ensure at least 35% greenhouse gas emission saving from the use of biofules 

compared to fossil fuels. The figure rises at least to 50% as of 2017 and at least 60% as of 2018.  
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4.5.2 Remarks and challenges 

The scenario described above suggests a declining contribution of bioenergy to TPES in 

the region and its contribution to transport fuels will remain limited.  

 

Considering the relatively modest level of future bioenergy developments projected 

above, the socio-economic impacts of these developments are expected to be negligible. 

Some impacts may be registered with respect to food prices due to the projected 

significant increase in rapeseed production. 

 

The environmental impacts of bioenergy developments in this region are expected to be 

modest and again mostly related to increased production of feedstocks for biodiesel.  

 

Concluding, these developments are expected to make a modest contribution to rural 

development and have a small positive impact on climate change. The main challenge 

for future bioenergy developments in this region could be related to cellulosic ethanol.  

 

 

4.6  South Asia 

 

4.6.1 Baseline scenario for production and consumption 

The baseline scenario for bioenergy production and consumption in South Asia is 

presented in Table 6. Total bioenergy production in this region is expected to remain 

about the same in the future, with a slight decrease in primary solid biomass use, but 

significant growth in liquid biofuel use. 

 

India accounts for around three-quarters of bioenergy production from primary solid 

biomass in this region, with Pakistan as second.  
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Table 6 Baseline scenario for bioenergy in South Asia (in MTOE) 

Energy type Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 209.4 212.8 210.2 200.8 209.4 212.8 210.2 200.8 

Biogas 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.1 

Ethanol 0.1 0.2 0.9 1.2 0.1 0.2 0.9 1.2 

Biodiesel 0.0 1.1 6.1 8.4 0.0 1.1 6.1 8.4 

Total bioenergy 209.6 214.1 217.2 210.4 209.6 214.1 217.2 210.4 

TPES 657.6 755.4 974.5 1,229.7 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 31.9% 28.3% 22.3% 17.1% n.a. n.a. n.a. n.a. 

Transport fuels 42.7 49.5 66.7 89.8 n.a. n.a. n.a. n.a. 

Bioenergy share of 

transport fuels 

0.2% 2.6% 10.5% 10.6% n.a. n.a. n.a. n.a. 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006) and 

FAO (2008c)   

Note: n.a. not available 

 

 

With respect to liquid biofuels, India has a target for ethanol consumption and other 

countries in the region have or are planning biodiesel targets. The region registers a 

small production of ethanol produced from sugar cane and it is likely that this will 

remain the main feedstock for ethanol production. The objective of several countries in 

the region is to become self sufficient in ethanol production. For biodiesel, jatropha is 

attracting government support and attention from investors. 

 

4.6.2 Remarks and challenges 

The scenario for this region suggests that the contribution of bioenergy to TPES will fall 

by almost half by 2030, but its contribution to transport fuels is expected to increase 

significantly (see Table 6 above).  

 

These developments are likely to contribute to rural development, have a small positive 

impact on energy security and relatively few negative environmental impacts. Policies 

to improve the sustainability of bioenergy production in the region are essential. In this 

regards it is relevant to mention that a research carried out in 2006 by Wetlands 
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International and Delft Hydraulics
34

, shows that palm-oil production in Indonesia was 

increased to meet demand for biofuels in the European Union by draining and burning 

peat land, as well by razing huge tracts of the South East Asian rainforest, in 

combination with overuse of chemical fertilizers. Peat is an organic carbon storage 

sponge. Draining and burning the peat land, which is 90% water, releases about 2 

billion tons of carbon dioxide a year, equivalent to 8% of annual global emissions from 

the use of fossil fuels. In this case palm oil production in Indonesia produced more 

harmful emissions than the fossil fuels they replace. 

 

The main challenge for future bioenergy developments in this region could be related to 

cellulosic ethanol. 

 

 
 

4.7 Middle East and North Africa 

 

4.7.1 Baseline scenario for production and consumption 

The baseline scenario for bioenergy production and consumption in the Middle East and 

North Africa is presented in Table 7. Currently, there is no liquid biofuel production and 

consumption in this region and there are no targets for the future. It is expected that 

production and consumption will remain at zero in the future. However, primary solid 

biomass is used for bioenergy production in the region and it is expected to increase. 

 

4.7.2 Remarks and challenges 

The scenario for this region suggests that bioenergy contributes to TPES and transport 

fuels in a negligible manner. Furthermore, this is expected to continue in the future (see 

Table 7 below). Despite this scenario, small-scale development of drought-tolerant 

bioenergy feedstocks to be produced on degraded or arid land, and for local use, is 

being considered by few governments as part of a rural development policy. 

 

                                                 
34

 Hooijer A, Silvius M, Wösten H, Page H and S, 2006. PEAT-CO2, Assessment of CO2 emissions from 

drained peatlands in SE Asia,  Delft Hydraulics report Q3943. 

Availale at: http://www.wetlands.org/LinkClick.aspx?fileticket=NYQUDJl5zt8%3D&tabid=56 
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  Table 7 Baseline scenario for bioenergy in Middle East and North Africa (in 

MTOE) 

Energy type Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 11.2 12.9 16.0 19.0 11.2 12.9 16.0 19.0 

Biogas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ethanol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Biodiesel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total bioenergy 11.2 12.9 16.0 19.0 11.2 12.9 16.0 19.0 

TPES 641.7 771.9 1,029.7 1,262.9 n.a. n.a. n.a. n.a. 

Bioenergy share of TPES 1.7% 1.7% 1.6% 1.5% n.a. n.a. n.a. n.a. 

Transport fuels 104.1 124.4 157.7 178.8 n.a. n.a. n.a. n.a. 

Bioenergy share of 

transport fuels 

0.0% 0.0% 0.0% 0.0% n.a. n.a. n.a. n.a. 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006) and 

FAO (2008c)   

Note: n.a. not available 

 

 

4.8 Africa 

 

4.8.1 Baseline scenario for production and consumption 

The baseline scenario for bioenergy production and consumption in Africa is presented 

in Table 8. All types of bioenergy production and consumption in this region are 

expected to increase in the future. However, unlike the other regions, almost all of this 

increase is expected in the primary solid biomass sector. 

 

Currently, primary solid biomass used for bioenergy is mainly due to traditional wood 

fuel followed by agricultural and forestry wastes.  

 

With respect to liquid biofuels only a few African countries have consumption targets, 

and current production and consumption are not significant. In light of the world’s 

growing demand for biofuels and the biomass potential in Africa, mostly due to the 

availability of land, it seems likely that numerous investments will be attracted by this 

region. Ethanol production, cassava, sweet sorghum and sugar cane are all feasible 
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feedstocks for the future. Despite Africa currently is a minor producer of sugar cane it is 

likely to be more economically attractive for ethanol production in the future, 

particularly for large-scale foreign investors, therefore it is expected that sugar cane will 

become the main feedstock used in the future.  

 

Table 8 Baseline scenario for bioenergy in Africa (in MTOE) 

Energy type Consumption Production 

2005 2010 2020 2030 2005 2010 2020 2030 

Primary solid biomass 295.2 314.1 350.8 377.4 295.2 314.1 350.8 377.4 

Biogas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ethanol 0.0 0.0 0.8 1.1 0.3 0.7 2.4 3.2 

Biodiesel 0.0 0.0 0.9 1.3 0.0 0.0 1.2 3.5 

Total bioenergy 295.2 314.1 352.5 379.8 295.4 314.9 354.4 384.1 

TPES 466.1 517.1 625.8 744.7 n.a. n.a. n.a. n.a. 

Bioenergy share of 

TPES 

63.3% 60.7% 56.3

% 

51.0% n.a. n.a. n.a. n.a. 

Transport fuels 35.3 40.7 55.0 75.8 n.a. n.a. n.a. n.a. 

Bioenergy share of 

transport fuels 

0.0% 0.1% 3.1% 3.1% n.a. n.a. n.a. n.a. 

Source: Cushion E., Whitemand A. and Dieterle G. (2010), based on IEA (2006) and 

FAO (2008c)   

Note: n.a. not available 

 

 

4.8.2 Remarks and challenges 

The scenario for this region suggests that the contribution of bioenergy to TPES will fall 

slightly in the future and its contribution to transport fuels will increase slightly (see 

Table 8). Traditional biomass use is expected to increase while the figures for liquid 

biofuels remain uncertain.  

 

These developments will make a modest contribution to rural development, but they 

may have some negative environmental impacts. In light of this the improvement of 

sustainability of traditional biomass use is extremely relevant. 
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The challenge in Africa is to move away from traditional bioenergy with its limitations 

and negative impacts. Modern bioenergy provides significant opportunities for 

sustainable development in Africa. 
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Chapter 5. Zooming on liquid biofuels development at country level –

Italy and Argentina at a comparison  

 

Introduction 

 

This chapter aims to give a normative and market overview on liquid biofuels 

development in Italy and Argentina at a comparison. As a non-exhaustive analysis, it 

provides some clues to understanding which potential convergences and divergences 

may arise between Italy and Argentina.
35

   

 

This chapter is divided into three sections. The first section describes the Italian case 

both on the national legislation, including a reference to European Union (EU) 

directives and decisions, and on the market level. In the second section the Argentinean 

case is described. Lastly, the third section briefly analyses potential consequences of EU 

policies on sustainability criteria for commercial partnership between Argentina and 

Italy in the near future.  

 

 

5.1 Liquid biofuels development in Italy 

 

5.1.1 A policy perspective: the Italian legislation and the EU’s 

Italy has been promoting the development of renewable energy since the beginning of 

the 2000’s. As an EU member-state, Italy has been transposing in its national legislation 

all EU directives and legislation regarding environmental-friendly technologies, 

renewable energy targets and liquid biofuels promotion. This section aims to provide a 

brief history of how the EU has recently developed its environmental and energy 

legislation and how it has been implemented by the Government of Italy.  

  

                                                 
35

 This chapter takes into consideration relevant information contained in: Gonzalez V, 2011. Bioenergia 

y MDL: potencialidades de las relaciones de cooperacion entre Argentina e Italia. Master Thesis, Alma 

Mater Studiorum, University of Bologna, Bologna.  
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The EU legislation and normative - blending mandates - sustainability criteria
36

   

On 23 April 2009 the European Parliament and the Council adopted the Renewable 

Energy Directive
37

 (Directive 2009/28/EC) endorsed a mandatory target of a 20% share 

of energy from renewable sources in overall Community energy consumption by 2020 

and a mandatory 10 % minimum target to be achieved by all Member States for the 

share of biofuels in transport petrol and diesel consumption by 2020, to be introduced in 

a cost-effective way.  

The directive also established sustainability criteria for liquid biofuels. It prescribes to 

ensure at least 35% greenhouse gas emission saving from the use of biofules compared 

to fossil fuels. The figure rises at least to 50% as of 2017 and at least 60% as of 2018. 

Raw materials should not come from converted land with high diversity value and high 

stock carbon. Despite this, there has been some concern that increasing liquid biofuel 

production would cause massive deforestation and severely affect food security, since 

energy crops replace other land uses (phenomenon also known as “indirect land-use 

change”).  

To ensure that biofuels contributing to the EU's 20% renewable target are produced in a 

sustainable manner, the European Commission (EC) called for industry and 

governments to set up certification schemes.  

 

The European Commission adopted on 10 June 2010 a package on the sustainability 

criteria of biofuels
38

. The package includes:  

 the Communication on voluntary schemes and default values in the EU biofuels 

and bioliquids sustainability scheme
39

; 

 the Communication on the practical implementation of the EU biofuels and 

bioliquids sustainability scheme and on counting rules for biofuels
40

; and 

 the Decision on guidelines for the calculation of land carbon stocks
41

. 

                                                 
36

 This Section is partially based on Van Erck, R. Sustainability in EU’s New Renewable Energy Regime, 

DG Energy, European Commission, 14 April 2010. Available at: 

http://www.biofuelstp.eu/spm3/pdf/Ron_van_Erck.pdf  
37

 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009. Available at: 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:en:PDF  
38

 http://ec.europa.eu/energy/renewables/biofuels/sustainability_criteria_en.htm 
39

 Communication from the Commission on voluntary schemes and default values in the EU biofuels and 

bioliquids sustainability scheme (2010/C 160/01) 
40

 Communication from the Commission on the practical implementation of the EU biofuels and 

bioliquids sustainability scheme and on counting rules for biofuels  (2010/C 160/02) 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:en:PDF
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It aims to ensure that biofuels produced and imported into the EU are produced without 

damaging the environment. Only biofuels that meet the conditions
42

 set out in the 

package will count towards the targets that each of the EU's 27 member states has to 

reach by 2020. No sanctions or bans on the use of biofuels that do not carry a 

sustainable label are foreseen. 

The new EC package aims to establish a single EU scheme for sustainable biofuels and 

thus, EU member states will not be able to include additional criteria. This set of criteria 

will be also applicable to single consignments of biofuels (EU production and extra-EU 

production); even if unsustainable liquid biofuels will not be initially banned in the EU. 

However, liquid biofuels must fulfil sustainability criteria to count towards the 10% fuel 

target and further 20% targets and to get EU financial support. Without such evidence 

member states will not give support nor allow inclusion towards the quota. The 

sustainability regime will be operational through three measures: i) systems set up by 

member states (including requiring adequate standard of independent auditing); ii) the 

EC might recognize voluntary schemes whose evidence must be accepted by member 

states; iii) future international agreements on sustainability criteria and indicators of 

measurement.  

 

The EC established two main sustainability criteria that should be analysed: land use 

and GHG emission reductions.  

Biofuels producers should provide proof that no land conversion was needed to produce 

energy crops by providing maps of the region where feedstock was raised.  Natural 

forest, protected areas, wetlands, peatlands along with highly diverse areas should not 

be used for energy crops production. The EC Decision also requires that forest must not 

be converted into palm oil plantations and declared that palm-oil biofuels coming from 

these plantations do not fulfill EU sustainability requirements.  

GHG savings will be calculated on the basis of generic default values (evidence of 

feedstock and evidence concerning emissions from land use change), default values 

with specified conversion process (evidence on conversion process), and actual values 

                                                                                                                                               
41 Commission Decision of 10 June 2010 on guidelines for the calculation of land carbon stocks for the 

purpose of Annex V to Directive 2009/28/EC (notified under document C(2010) 3751) 

42 As explained further on biofuels must deliver greenhouse gas savings of at least 35% compared to 

fossil fuels, rising to 50% in 2017 and to 60%, for biofuels from new plants, in 2018 and should not come 

from forests, wetlands and nature protection areas 
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(in combination with disaggregated default values).  Liquid biofuels produced by 

installations that were in operation on 23 January 2008 are exempt from implementing 

the 35% GHG emission reduction criteria until 1 April 2013. At that time, they will be 

obliged to fulfil the standard.  

 

Summing up, the EU is in the process of setting up clearer guidelines and sustainability 

schemes that will also be useful for third country producers trying to enter the European 

liquid biofuels market.  

 

The Italian legislation and normative - tax incentives 

Following EU renewable energy framework, Italy has deployed several policies 

regarding liquid biofuels development. Since 2008 there have been three important 

decisions in this target: Decree n. 156/2008, Budget Bill 2010 and Decree n. 2/2010. 

Decree n. 156 was issued on 3 September 2008 by the following Italian Ministries: 

Treasury and Finance; Economic Development; Environment Land and Sea; 

Agriculture, Food and Forestry. The Decree set the preferential duty regime for liquid 

biofuel production and use, operating in the triennium 2008-2010. It is worth 

mentioning that biodiesel in this context is defined as diesel “coming from vegetable 

oils etherification”, which means that tax incentives are applicable only for first 

generation biodiesel.  

The triennium programme - 1 January 2008 to 31 December 2010 - established fuel tax 

reductions for blended diesel and ETBE-gasoline. These tax reductions would have 

been applicable on the basis of a fiscal quota of 250.000 tons/year. The Decree aimed at 

fostering clean energy development, and liquid biofuels production and use in order to 

fulfil EU and Kyoto Protocol commitments. Table 1 illustrates how these rates have 

been delivered both for fuels and additives. Article 1.5 of the Decree established that the 

Government would have earmarked EUR 73 million/year to support liquid biofuels tax 

reductions, between December 2007 and December 2010. 
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Table 1 Reduced tax rates for biofuels, including if blended  

 Reduced tax rate 

(EUR/KLts) 

Fuels  

Bioethanol based on agro-products 289.22 

Alcohol-ETBE based on agro-products 289.92 

Biomass-based additives  

Unleaded gasoline 289.22 

Diesel, biodiesel excluded 245.32 

Source: Italian Decree n.156 3 September 2008, Article 1.5
43

  

 

Despite Decree n. 156, in 2010 the economic crisis led the Italian Government to review 

funds allotted for the liquid biofuels promotion regime. In light of budget limitations, 

the Italian Parliament approved the Budget Bill 2010 with Act n. 191 on 23 December 

2009. With reference to liquid biofuels tax reduction decided by Act n. 156, Budget Bill 

2010 stipulated a budget cut of EUR 69.2 million for 2010 and EUR 0.1 million from 

2011. Furthermore, the fiscal quota of blended fuels was reduced from 250.000 

tons/year to 18.000 tons/year. In other words, biofuel producers that would like to sell 

their goods on the domestic market pay taxes equal to those levied on fossil fuels when 

total domestic supply overcomes 18.000 tons in 2010
44

. 

 

Further to the Budget Bill, the Italian Ministries of Economic Development, Agriculture 

Food and Forestry, Treasury and Finance, and Environment Land and Sea, issued 

Decree n. 2 on 25 January 2010
45

. The Decree modified the minimum quota of liquid 

biofuels and green fuels that should reach the Italian market in order to comply with 

2020 energy transport targets set by the EU Directive 2009/28/EC. Waiting for the new 

Decree that would transpose the EU Directive into Italian law, Decree n.2 regulated the 

domestic markets and established that at least 3.5% of total transport supply should be 

covered by liquid biofuels or other renewable fuels in 2010. This obligation will rise to 

                                                 
43

 Available at: http://www.ambientediritto.it/Legislazione/Energia/2008/dm_3set2008.htm 
44

 Act n.191, 23 December 2009. Article 2, paragraph 64: 

http://www.lavoro.gov.it/NR/rdonlyres/665E8957-9653-4C7D-AEC9-

DBBFCD43BEC5/0/20091223_L_191.pdf 
45

 Decree n.2 25 January 2010, GU n. 42 20/02/2010: 

http://www.assocostieri.it/normativa_biodiesel/Decreto%20MSE%2025-01-

2010_BIOCARBURANTI.pdf 
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4% in 2011 and 4.5% in 2012. In light of Budget Bill 2010 settlements, Decree n.2 

announced that no fiscal incentives will be provided by the Government for liquid 

biofuel market in 2010-2012. In other words, liquid biofuels will continue to be taxed 

like fossil fuels. 

 

On 3 March 2011, the Italian Council of Ministers approved a Legislative Decree for 

the implementation of the EU Directive 2009/28/EC on the promotion of the use of 

energy from renewable sources (Renewables Decree).  The Renewables Decree
46

 

entered into force on 29 March 2011, the day after its publication in the Official 

Gazette. Article 25 of the Renewables Decree provides that the currently applicable 

incentive schemes shall be limited in duration until 31 December 2012, and as of 1 

January 2013 a new incentive system shall apply.  Such new system shall be set forth in 

one or more decrees to be adopted by the Ministry of Economic Development and the 

Ministry of Environment, and shall be based on feed-in tariffs for all types of renewable 

energy sources, including wind and biomass. The new feed-in tariff system shall be 

developed along the following principles, inter alia: 

- a fair retribution of the investment; 

- a duration equal to the average lifetime of the plants;  

- stability for the whole period of incentivisation. 

 

 

5.1.2 A market perspective 

The Italian energy market has historically been import-dependent. Renewable energy in 

general and bioenergy development in particular may constitute an alternative road in 

dealing with both GHG emissions and energy insecurity reductions.   

 

The Italian Biomass Association (ITABIA) in its 2008 Report
47

 noted how Italy 

depends largely on foreign energy supplies to satisfy its domestic energy demand. 

ITABIA estimated total Italian energy demand in 2005 around 195 Mtoe and 80% of 

                                                 
46

 Decree n. 28 of 3 March 2011 is available at: 

http://www.gazzettaufficiale.it/gunewsletter/dettaglio.jsp?redaz=011G0067&datagu=2011-03-

28&numgu=71&service=1 
47

 ITABIA, 2008. “Goals of Bioenergy in Italy. Key elements for 2020 objectives”, Rome. 
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these needs were imported. In this estimation, national biomass energy supply was 

calculated as of 5.56 Mtoe. 

 

Italian liquid biofuels production is mainly related to biodiesel. Assocostieri (Italian 

Biofuels Producer Association) calculated that biodiesel domestic supply in Italy 

jumped from 468.197 tons in 2008 to 1.174.617 tons in 2009. However, potential 

productive capacity is much higher than the total effective supply, probably because 

there is not sufficient national biodiesel raw material to be processed at installed 

capacity potentiality, also due to limited dedicated land for crop energy cultures. In light 

of this, there is the need to import biodiesel feedstock from other countries to be used by 

its national biodiesel producers. The biodiesel industry in Italy is rapidly expanding and 

may not favour the import of end-products (biodiesel ready to be consumed) from extra-

EU countries. Table 2 illustrates how the biodiesel domestic market has matured. It 

shows potential biodiesel production capacity and effective biodiesel production in Italy 

as well as how imports have helped to increase the total supply for the domestic market. 

This figure may lead to conclude that there are possibilities for cooperation with non-

EU biodiesel producer countries, like Argentina, in the future, since Italy will need 

imported liquid biofuels in order to meet EU 2020 targets.  

 

Table 2 Total domestic supply of biodiesel (tons) in light of potential productive 

capacity, production, imports and exports. 

 

Potential 

Productive 

Capacity 

Production Imports Exports 

Total 

domestic  

supply 

2008 n.a. 469.707 n.a. n.a. 468.197 

2009 2.327.194 694.000 464.000 90.000 1.174.617 

Source: Based on Assocostieri
48

  

Note: n.a. not available 

 

Italian biodiesel consumption in the transport sector was 153Ktoe in 2006 and 159Ktoe 

en 2007.  Total biodiesel production in 2006 reached 154Ktoe, which means that almost 

                                                 
48

 Assocostieri relevant data available at:  http://www.assocostieribiodiesel.com/produttori.asp 
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the entire Italian biodiesel production was consumed on the domestic market in 2006
49

. 

Total transport energy consumption in 2007 increased to 45.432Ktoe. Biodiesel supply 

covered just 0.34% of total transport energy needs in 2007, while oil derivates 

consumption (such as petrol, diesel, and GPL) rose to 43.891Ktep and represented 

96.6% of total transport energy consumption in Italy in 2007
50

.  

Bioethanol had little role in total transport energy supply in 2007 and following years.  

 

It is noticeable that total transport liquid biofuel consumption was far from the 5.75% 

target by 2010, set by the EU Directive in 2003 (2003/30/EC)
51

 and will have to 

develop highly to reach the even higher EU Directive 10% target by 2020 

(2009/28/EC)
52

. To achieve EU 2020 objectives, Italy will need to double its bioenergy 

consumption from 2008 to 2020
53

. Problems may arise because Italy has insufficient 

availability of dedicated land for energy crops culture, and second generation biofuels 

are still underdeveloped. Thus, imports appear a key solution to fulfil EU targets as well 

as to reduce GHG emissions committed in the EU and under the Kyoto Protocol (KP). 

 

On this last point it is worth mentioning the Italian commitments related to GHG 

emission reductions in the context of the UNFCCC Kyoto Protocol (KP), signed in 

1997, and ratified by Italy with Act n.120 on 1 June 2002
54

. Italy committed to reduce 

its GHG emissions in 2012 by at least 6.5% compared with 1990 levels. In 1990, GHG 

emissions in Italy amounted to 550 MtCO2eq/year, therefore GHG emissions between 

2008 and 2012 should not exceed 487,1 MtCO2eq/year.  According to recent estimates 

Italian emissions might reach between 579.7 MtCO2eq/year
55

 and 622 MtCO2eq/year
56

 

                                                 
49This data is based on ENEA and Italian Ministry of Economic Development’s figures available at: 

http://www.enea.it/produzione_scientifica/volumi/REA_2007/REA2007_Dati_Prima.html#nazionali 
50 Ibidem 
51 EU Directive 2003/30/EC available at: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:123:0042:0046:EN:PDF 
52

 EU Directive 2009/28/EC available at: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0063:0087:en:PDF 
53

 ITABIA, 2008. “Goals of Bioenergy in Italy. Key elements for 2020 objectives”, Rome. 
54

 Act n.120, 1 June 2002: http://www.camera.it/parlam/leggi/02120l.htm 
55

 See estimations of the Italian Ministry of Environment, Land and Sea:  
http://www.minambiente.it/opencms/opencms/home_it/menu.html?mp=/menu/menu_attivita/&m=
Clima.html|I_Meccanismi_flessibili_del_Protocollo_di_.html|Per_lItalia_.html 
56

 ITABIA, 2008. “Goals of Bioenergy in Italy. Key elements for 2020 objectives”, Rome. 
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in 2010, while they should have decreased by about 93-120 Mt/year with respect to 

1990 levels
57

.  

 

The Italian Ministry of Environment Land and Sea is currently carrying out several 

programmes and policies in order to promote GHG emission reductions and in 

particular a reduction of 51.8 MtCO2eq/year in the period 2008-2012. Under this 

projected scenario, Italy would decrease its emissions to 528.1 MtCO2e/year
58

. Despite 

this emission reduction policy, there would be a divergence of 41 MtCO2eq/year with 

2008-2012 KP targets. In light of this, Italy would look at policy measures regarding 

agriculture and forestry to reduce emissions of 10.2 MtCO2eq/year. Furthermore, Italy 

might look for cooperation with third countries, and finance Clean Development 

Mechanism (CDM), as well as Joint Implementation (JI) projects and programmes in 

countries that are not committed to reduce their GHG emissions or that have surplus of 

certified emissions reductions (CERs) to be sold, such as China, Brazil, Argentina, East 

Europe, among others. This intensive cooperation activity along with further domestic 

measures would allow Italy to reduce the residual gap of 30.8 MtCO2eq/year and meet 

the KP commitments
59

.  

 

 

5.2 Liquid biofuels development in Argentina60 

 

5.2.1 A policy perspective: The Argentinean legislation  

Since 2006, Argentina has in place a regulatory framework to promote the production 

and use of biofuels. The main objectives of this framework are to diversify the supply of 

energy, to become more environmentally friendly, and to promote the development of 

rural areas.  
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 See estimations of the Italian Ministry of Environment Land and Sea:  
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Determine Driving Forces of Land Use Change using GIS Tools”. Proceedings of ES2009-03-02, Energy 
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It is worth mentioning how biofuels are defined in Argentina. The Federal Resolution 

129/2001, which established several technical conditions to be fulfilled by biodiesel and 

bioethanol supply in Argentina, defined biodiesel as “all mixed esters of fatty acids of 

vegetable origin”. Moreover, Resolution 1295/2008 defined bioethanol as “an 

oxygenated hydrocarbon that decreases the use of fossil fuel additives and improves 

gasoline oxidation”.  

 

Decree 109/2007
61

 enacted the Federal Act “Promotion Regime” n. 26,093
62

  and 

determined that the Act would be applicable to activities related to sustainable biofuel 

production, blending, commercialization, distribution, consume and use. The Act, to be 

in effect during the period 2006-2021, established a blending mandate of 5% ethanol 

(E5) and biodiesel (B5) to be fully operative from January 2010. In addition, 100% 

biodiesel (B100), 100% bioethanol (E100) and 100% biogas can be sold on the 

domestic market. This law clearly separates the domestic market, which will have 

quotas and will enjoy tax cuts and advantages, from the export market, which does not 

benefit from any of these. 

 

Argentina is one of the world's top producers and exporters of biodiesel. Despite its high 

biodiesel production capacity, its production is lower, mostly due to market conditions, 

and practically all for export purposes. In 2009 the United States Department of 

Agriculture (USDA) projected a production of 880 million liters by the end of the year, 

representing roughly 40% of the production capacity of the country by the same period. 

Practically all production is for export purposes, with the EU being the main market by 

far. Domestic consumption is negligible, but supposed to grow significantly as from 

2010 when the official B5 mandate is in place
63

.  
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 Decree 109/2007 “Enacting of Biofuel Act”, 9 February 2007. The legislation system in Argentina 

establishes that acts and laws approved by the Parliament enter into force after they are enacted and 
published in the Official Bulletin by the Federal Government   
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 Federal Act n. 26,093 entitled “Regulation and Promotion Regime of Sustainable Production and Use 

of Biofuels”, approved by the Federal Parliament of Argentina on 19 April 2006. 
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 United States Department of Agriculture (USDA), 2009. Argentina. Biofuels Annual, Washington D.C., 

USA. Available at:  
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Production of fuel ethanol has started only in late 2009, with the focus mainly on the 

domestic market. The local sugar industry is investing heavily in order to meet the E5 

mandate. 

 

To meet official blending mandates, Argentina needs approximately 270 million liters 

of ethanol to mix with gasoline and 700 million liters of biodiesel to mix with diesel. 

Despite large current and future investments in alcohol distilleries and dehydrators, 

some studies indicated that total supply in 2010 may have been somewhat short of the 

mandated volume.
64

 The biodiesel blending mandate could be met with product made 

by large plants, but a change in the biofuel law would be needed to allow companies 

registered as exporters to sell also in the local market under the “Promotion Regime”. 

 

In 2007 the Parliament approved Federal Act n. 26.334
65

 which promotes the 

production of bioethanol from sugar cane with tax incentives with the aim to facilitate 

compliance with blending targets, satisfy domestic demand as well as generate 

production surplus for exports. This scheme aspires to boost the creation of value chains 

through the integration of sugar-cane growers and sugar mills in the bioethanol 

production process.  

 

 

5.1.2 A market perspective
66

 

Argentina has abundant natural resources, a very efficient agricultural production sector, 

and good processing and export infrastructure. Biodiesel is almost exclusively produced 

from soybean oil, while ethanol, until now almost exclusively used for non-fuel uses, is 

expected to be produced from sugarcane and molasses. 

 

The current export tax regime guarantees a low cost supply of feedstock for biodiesel 

production by charging a substantially lower export tax for biodiesel (16.6%) than for 
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 Ibidem 
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 Federal Act n. 26.334 “National Promotion Regime for the Bioethanol Production” approved on 4 

December 2007. 
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 This Section is partially based on St. James, Carlos (Argentine Renewable Energies Chamber), 

“Argentine-European Biofuels Trade: Proposal for the transparent development of an industry”, January 

2010.   



 58 

soybean oil (currently at 32 %). Furthermore biodiesel exports benefit from a rebate of 

2.5%. Ethanol exports are taxed at 5%, but receive a 4.05% rebate. There are no 

restrictions on exports.  

 

The biodiesel market in Argentina is divided between small and medium enterprises 

(SMEs) and big holdings (highly focused on foreign markets). Bioethanol production 

registers a very similar distribution.  

 

Between 2008 and 2010, biodiesel production capacity in Argentina has grown from 

604.500 tons/year to 1.604.500 tons/year. On this, Table 3 shows biodiesel production 

capacity of plants in operation, under construction and projected.  Private investment in 

this sector has increased rapidly, both to fulfil the fiscal quota set by the law as well as 

for export purposes.  

 

 

Table 3 Biodiesel plants in Argentina (2008- 2010) 

 

Company 

Production 

capacity 

(tons/year) 

Operational in  

2008-2009 

Operational 

in 2010 

Renova 200,000 Operational yes 

Ecofuel  200,000 Operational yes 

Vicentin 47,500 Operational yes 

Biodiesel 6,800 Operational yes 

Emp. Sanluiseña Energía Ar 30,000 Operational yes 

Biomadero 72,000 Operational yes 

Soy Energy 32,400 Operational yes 

Adv. Organic Materials 15,800 Operational yes 

Production Capacity 

(tons/year) 
604,500   604,500 

Louis Dreyfuss 300,000 under construction yes 

Patagonia Bioenergy 250,000 under construction yes 

Unitec Bio - Eurnekian 200,000 under construction yes 

Explora 120,000 under construction yes 

Molinos Río de la Plata 100,000 under construction yes 

Rosario Bioenergy 30,000 under construction yes 

Production Capacity 

(tons/year) 
1,000,000   1,604,500 
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Villuco 100,000 projected no 

Prarex 100,000 projected no 

Biocombustibles Federales 20,000 projected no 

Oil Fox 250,000 projected no 

Asoc.Coop Argentinas 200,000 projected no 

Raiser-Enarsa 200,000 projected no 

Cargill 200,000 projected no 

Oil M&S 200,000 projected no 

Saraceni 200,000 projected no 

GEA 200,000 projected no 

Explora 120,000 projected no 

Repsol YPF 100,000 projected no 

Agric. Federados Arg. 100,000 projected no 

IBI 60,000 projected no 

Agroindustrias Tejedor 60,000 projected no 

Diferal 30,000 projected no 

Energías Renovables Arg. 10,000 projected no 

Biooil Dynamotive 70,000 projected no 

Goldaracena 40,000 projected no 

Louis Dreyfuss 300,000 projected no 

Greenlife 150,000 projected no 

Bioenergía Bragado 12,000 projected no 

BGS Group 200,000 projected no 

Pure Biodiesel 200,000 projected no 

Imperial Renewables 200,000 projected no 

Entaban 100,000 projected no 

Production Capacity 

(tons/year) 
3,422,000   

Total Production Capacity 

(tons/year) 
5,026,500   

Source:  Based on Carballo S., Anschaou R., Flores Marco N., and Hilbert J., July 

2009. 

 

 

 

Bioethanol production also increased its production capacity in 2008-2010. Table 4 

shows bioethanol production plants in operation, under construction and projected. 

Bioethanol production in Argentina is expected to fulfil fiscal quotas rather than 

respond to international markets. However, if production rates continue to increase, 

Argentina may become a bioethanol exporter in the near future.  

 

 

 



 60 

Table 4 Bioethanol plants in Argentina, 2008-2010 

 

Company 

Production 

capacity 

(tons/year) 

Operational in  

2008-2009 

Operational 

in 2010 

Los Balcanes SA 126,000 Operational yes 

Soros 200,000 projected no 

Ledesma SA n.a. under construction yes 

Tabacal n.a. under construction no 

ARCOR 100,000 projected no 

Bioetanol Río Cuarto SA 50,000 projected no 

San José 100,000 projected no 

Production Capacity 

(tons/year) 
576,000   

Source:  Based on Carballo S., Anschaou R., Flores Marco N., and Hilbert J., July 

2009. 

Note: n.a. not available 

 

 

Argentina has rapidly become one of the world’s top biodiesel exporters. Exports could 

be more than double, based on installed capacity, but current market conditions are not 

attractive, and exporters are presently shipping with very thin margins or in some cases 

at a loss. So far, there are 12 plants authorized to export.  

During 2008, Argentine official statistics indicated that the U.S. purchased over 80% of 

its biodiesel. However, due to the payment blenders enjoyed in the US, most Argentine 

exports went first to that market, were mixed in a low proportion with petroleum diesel, 

and then were re-exported to the EU. In October 2008, the U.S. Congress closed this 

loophole and exports of third countries’ biodiesel no longer qualify for the blenders 

support. At the same time, in early 2009 the EU imposed countervailing duties to 

several US biodiesel traders. 
67

 

 

Exports through April 2009 totaled 260 million liters valued at US$170 million 

(average price of US$760 per ton). The European Union purchased 85 percent of the 

total exports, followed by the United States at 8 percent. The balance was exported to 

neighboring countries. 
68
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With particular reference to the European Union the Renewable Energy Directive, 

requires that biofuels need to reduce greenhouse gas emissions by at least 35%, and it 

established that biodiesel from soybean oil only reduces by 31%. Therefore, it is in 

question what will happen to Argentina’s exports in the future. The local industry 

claims that, because of the new and very efficient high technology processing plants in 

Argentina, its product is well above the minimum EU requirement
69

. Europeans propose 

that if Argentina wants to export its product to Europe, it will have to be certified and 

traced by a European company to establish the level of greenhouse gas emission savings 

the product has.  

 

 

5.3 Italy and Argentina at a comparison 

 

International cooperation has been recognised by the international community, and 

especially by the G20, as the only way to recover from global crisis. In the 20
th

 century, 

crisis and protectionism led countries to depression. In light of this, direct and indirect 

tariffs should be avoided as far as possible.  

 

Climate change poses challenges that should be addressed by industrialized and 

developing countries on the basis of common but differentiated responsibilities as set by 

the Kyoto Protocol. Liquid biofuels constitute an alternative way to mitigate climate 

change effects, however, economic, social and environment sustainability should be 

guaranteed when fostering their production and use. International criteria and indicators 

should be used to ensure sustainable development, environmental gains and to promote 

social equity but not to introduce barriers to trade. 

                                                 
69

 The “EU Climate and Energy Package”, agreed by the European Parliament and Council in December 

2008 and law in June 2009, established that liquid biofuels imported by the EU should have decreased 

GHG emissions at least 35% in comparison with replaced fossil fuel. In addition, the EU announced that 

according to its sustainability studies, palm-oil biodiesel reduces around 56% of GHG emissions, while 

corn-oil biodiesel around 51%, rapeseed biodiesel 38% and soybean biodiesel 31%. On the other hand, 

several studies carried out in Argentina (Carballo S., Anschaou R., Flores Marco N., and Hilbert J., 

“Argentinean Potentiality to Develop Sustainable Bioenergy Projects. Methodology to Determine Driving 

Forces of Land Use Change Using GIS Tools”, July 2009) concluded that soybean biodiesel may save 

between 74-78% GHG emissions.  
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Italy and Argentina are fostering their biodiesel industries and deploying policies that 

ensure national target fulfilment. Trade cooperation between the two countries is 

potentially enormous. 

 

Italy will need biodiesel feedstock to furnish its producers and increase total renewable 

energy domestic supply. Although, if economically efficient and environmentally 

sustainable, it may import liquid biofuels from third countries in order to comply with 

EU targets faster. Balance would benefit its market enormously.  Argentina is 

developing its biodiesel and bioethanol industry so as to fulfil its fiscal quota and export 

surpluses. Unless Argentina proves that its LCA follows international standards, the EU 

will continue to close the doors to Argentinean liquid biofuels production. International 

voluntary schemes accepted by the EU will be essential for Argentina to prove 

sustainability criteria accordance, and therefore to access the EU market, in which Italy 

appears to be a strong potential partner. 
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 Chapter 6.    Bioenergy in the international context 

 
There is broad international consensus that bioenergy can make a valuable contribution 

to meeting energy security, economic and social development goals as well as 

addressing climate change and other environmental issues. But concerns over 

sustainability and perceptions about negative impacts of biofuels in particular are 

growing and resulting in the closer scrutiny of policies designed to expand bioenergy 

use. These concerns may pose a significant risk to bioenergy achieving its full potential.  

The current international debate on sustainability is taking place in a range of forums 

and settings
70

, and to date shows little sign of building an international consensus on 

achievable and acceptable ways of addressing these concerns. 

 

This chapter is intended to give an overview of some of the most important existing 

initiatives
71

 at the international, regional and national levels concerning bioenergy. It is 

relevant to underline that the mandatory systems are mostly national or regional, while 

the voluntary schemes seem to better fit the international level initiatives. 

 

 

6.1 Mandatory systems 

 

 Biofuels Life Cycle Assessment Ordinance (Swiss Confederation) 

The Biofuels Life Cycle Assessment Ordinance (BLCAO)
72

 entered into force on 15 

April 2009 and defines how an applicant must prove the positive environmental impact 

of biofuels in order to be granted tax relief in accordance with the Mineral Oil Tax 

Ordinance of 20 November 1996 (MinOTO). 

The BLCAO consists of 18 articles divided into four sections. Below listed the main 

economic, environmental and social sustainability items:  

 threats to rainforests and biological diversity and their assessment;  

 feedstock cultivation; 
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 See GBEP, 2010. “Inventory of sustainable bioenergy development initiatives”, Rome. In Annex I to 
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 fuel production; 

 transport; 

 specific ecological benefits; 

 greenhouse gas and environmental impact inventories; 

 comparison of greenhouse gas emissions with those from fossil; and 

 comparison of environmental impacts with those of fossil fuels. 

 

 

Low Carbon Fuel Standard Program (California) 

The Low Carbon Fuel Standard (LCFS)
73

, adopted by the State of California on January  

2007 through the California Assembly Bill AB 32 and the Governor's Executive Order 

S-01-07, is a state regulation that aims at reducing California greenhouse gas (GHG) 

emissions. 

 

It involves the California Environmental Protection Agency as coordinator among the 

University of California, the California Energy Commission and other state agencies 

with the aim to develop and propose a draft compliance schedule to meet the 2020 

target. Furthermore, it involves the Air Resources Board (ARB) as implementing body, 

which identified the LCFS as an early action item with a regulation to be implemented 

by 2010. 

 

The regulation is expected to reduce GHG emissions by reducing the carbon intensity of 

transportation fuels used in California by an average of 10% by the year 2020. Carbon 

intensity is a measure of the GHG emissions associated with the combination of all of 

the steps in the lifecycle of a transportation fuel. This includes the direct GHG 

emissions associated with the production, transportation, and use of each fuel. For some 

biofuels, it also includes GHG emissions resulting from land use changes associated 

with the fuel. 

 

                                                 
73

 Further details available at: http://www.arb.ca.gov/fuels/lcfs/lcfs.htm 

http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
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Providers of transportation fuels will be started at an initial 2011 level and 

incrementally lowering the allowable carbon intensity for transportation fuels used in 

California in each subsequent year through 2020.  

 

“Regulated parties” would then need to meet each year’s specified carbon intensity level 

and they can do that with any combination of fuels they produce or supply and with 

LCFS credits generated in previous years or acquired from other regulated parties. 

There are separate annual carbon intensity standards for gasoline and diesel fuel; the 

carbon intensity for alternative fuels is judged against either the gasoline or diesel fuel 

carbon intensity requirements depending on whether the alternative fuel is generally 

substituting for gasoline or diesel fuel.  

 

Since December 2009 ARB is working on the incorporation of sustainability provisions 

in the LCFS regulation. This process should be finalized by the end of 2011. The 

sustainability provisions will include: 

 Environmental sustainability including land and air impacts deriving from land use 

change. A group of expert is going to assist ARB in refining and improving the 

land use and indirect effect analysis of transportation fuels. 

 Social sustainability including labour right, income distribution, working 

conditions, land rights of indigenous people, food prices and food security.  

 Economic sustainability. ARB will work with alternative fuel producers and 

distributors, petroleum-based transportation fuel providers and other affected 

parties to address the economic sustainability of meeting the LCFS standards. 

 

 

Renewable Energy Directive (EU)
74

 

On 23 April 2009 the European Parliament and the Council adopted the Renewable 

Energy Directive
75

 (Directive 2009/28/EC) which endorses a mandatory target of a 20% 

share of energy from renewable sources in overall Community energy consumption by 
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 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009. Available at: 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:en:PDF 
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2020 and a mandatory 10 % minimum target to be achieved by all Member States for 

the share of biofuels in transport petrol and diesel consumption by 2020, to be 

introduced in a cost-effective way.  

The directive also established sustainability criteria for biofuels. It prescribes to ensure 

at least 35% greenhouse gas emission saving from the use of biofules compared to fossil 

fuels. The figure rises at least to 50% as of 2017 and at least 60% as of 2018. 

Furthermore, biofuels so produced should not come from forests, wetlands and nature 

protection areas. 

Under the 2009 Renewable Energy Directive, companies are eligible for national 

support such as tax relief. 

 

To ensure that biofuels contributing to the EU's 20% renewable target are produced in a 

sustainable manner, the European Commission called for industry and governments to 

set up certification schemes.  

 

The European Commission adopted on 10 June 2010 a package on the sustainability 

criteria of biofuels
76

. The package includes:  

 the Communication on voluntary schemes and default values in the EU biofuels 

and bioliquids sustainability scheme (2010/C 160/01); 

 the Communication on the practical implementation of the EU biofuels and 

bioliquids sustainability scheme and on counting rules for biofuels (2010/C 

160/02); and 

 the Decision on guidelines for the calculation of land carbon stocks (2010/C 3751). 

It aims to ensure that biofuels produced and imported into the EU are produced without 

damaging the environment. 

 

Only biofuels that meet the conditions
77

 set out in the package will count towards the 

targets that each of the EU's 27 member states has to reach by 2020. No sanctions or 

bans on the use of biofuels that do not carry a sustainable label are foreseen. 
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The package focuses especially on: 

Sustainable Biofuel Certificates - The Commission encourages industry, governments 

and NGOs to set up "voluntary schemes" to certify biofuel sustainability – and explains 

the standards these must meet to gain EU recognition. One of the main criteria is that 

they have independent auditors which check the whole production chain, from the 

farmer and the mill, via the trader, to the fuel supplier who delivers petrol or diesel to 

the filling station. The Communication sets standards requiring this auditing to be 

reliable and fraud-resistant. The scheme, subject to annual auditing, is expected to be 

approved by the Commission for a five-year period, but can be "de-recognised at any 

moment" if it fails to deliver. 

Protecting untouched nature - The Communication sets out which types of land should 

not be used to produce biofuels. These include natural forest, protected areas, wetlands, 

peatlands and highly biodiverse areas. The EU also explicitly demands that forest must 

not be converted into palm oil plantations and stipulates that biofuel from such 

production chains does not fulfill EU sustainability requirements.  

Indirect land-use change (ILUC) - The certification scheme and sustainability criteria 

do not take into account indirect land use change (ILUC). An additional criteria for 

ILUC could be added to the sustainability schemes later on once the Commission has 

finished work on the matter. 

Promote only biofuels with high greenhouse gas savings - The Communication 

reiterates that Member States have to meet binding, national targets for renewable 

energy and that only those biofuels with high greenhouse gas savings count for the 

national targets, explaining also how this is calculated. Biofuels must deliver 

greenhouse gas savings of at least 35% compared to fossil fuels, rising to 50% in 2017 

and to 60%, for biofuels from new plants, in 2018. 

 

 

Renewable Fuel Standard (USA)  

The Renewable Fuel Standard (RFS)
78

 is a program regulation developed by the U.S. 

Environmental Protection Agency (EPA) in collaboration with refiners, renewable fuel 
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producers, and many other stakeholders designed to encourage the blending of 

renewable fuels into United States' motor vehicle fuel. 

The RFS was created under the Energy Policy Act (EPAct) of 2005, and established the 

first renewable fuel volume mandate in the United States. As required under EPAct, the 

original RFS program (RFS1) required 7.5 billion gallons of renewable fuel to be 

blended into gasoline by 2012. 

In 2009 EPA proposed revisions to the RFS and the RFS2 was adopted and took effect 

on 1 July 2010. RFS2 lays the foundation for achieving significant reductions of 

greenhouse gas emissions from the use of renewable fuels, for reducing imported 

petroleum, and encouraging the development and expansion of the national renewable 

fuels sector.  

 

Main new settings include: 

  

New renewable volume standards - the new rule revises the annual renewable fuel 

standards (RFS2) and makes the necessary program modifications as set forth in EISA 

(Energy Independence and Security Act). Of these modifications, several are notable. 

First, the required renewable fuel volume to be used for transport continues to increase 

under RFS2, reaching the annual 36 billion gallons by 2022.  

 

EISA Expanded Coverage - this now includes gasoline and diesel fuel intended for use 

in highway vehicles and engines, and nonroad, locomotive and marine engines. These 

provisions continue to apply to refiners, blenders, and importers of transportation fuel 

(with limited flexibilities for small refiners), and their percentage standards apply to the 

total amount of gasoline and diesel they produce for such use. 

2010 Standards - for 2010, EISA set a total renewable fuel standard of 12.95 billion 

gallons. This total volume, presented as a fraction of a refiner's or importer's gasoline 

and diesel volume, must be renewable fuel. 

 

Setting the 2010 cellulosic standard - for the first time, EPA set volume standards for 

specific categories of renewable fuels including cellulosic, biomass-based diesel, and 

total advanced renewable fuels. For 2010, the cellulosic standard was being set at 6.5 
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million gallons (mg); biomass based diesel standard was being set at 1.15 billion 

gallons, (combining the 2009 and 2010 standards as proposed). 

 

New GHG emissions thresholds - the RFS2 requires that the lifecycle GHG emissions 

of a qualifying renewable fuel must be less than the lifecycle GHG emissions of the 

2005 baseline average gasoline or diesel fuel that it replaces. Four different levels of 

reductions are required for the four different renewable fuel standards (Renewable fuel: 

20%; Advanced biofuel: 50%; Biomass based diesel: 50%; Cellulosc biofuel: 60%). 

The greenhouse gas emissions assessments must evaluate the aggregate quantity of 

greenhouse gas emissions (including direct emissions and significant indirect emissions 

such as significant emissions from land use changes) related to the full lifecycle, 

including all stages of fuel and feedstock production, distribution and use by the 

ultimate consumer
79.

  

 

Requirements for feedstock producers - for both domestic and foreign non-agricultural 

sector feedstocks, renewable fuel producers can comply with specific recordkeeping and 

reporting requirements for their individual facilities by collecting and maintaining 

appropriate records from their feedstock suppliers that their feedstocks comply with the 

renewable biomass requirement. Producers may also, as an alternative to these 

individual recordkeeping and reporting requirements, opt to form a consortium to fund 

an independent third party to conduct annual renewable biomass quality-assurance 

surveys, based on a plan approved by EPA.  
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 Based on the Agency's current modeling of specific fuel pathways, EPA has determined that: 

- Ethanol produced from corn starch at a new (or expanded capacity from an existing) natural gas-fired 
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GHG reduction threshold applicable to cellulosic biofuels.  
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RFS2 is expected to have important effects on various aspects: 

 Petroleum consumption, energy security and fuel costs - the use of renewable fuels 

needed to reach the 36 billion gallons mandated by 2022 is expected to increase. If 

so it will replace about 13.6 billion gallons of petroleum-based gasoline and diesel 

fuel. This represents about 7% of expected annual gasoline and diesel consumption 

in 2022. Furthermore, the initiative is expected to decrease US oil imports by $41.5 

billion, and to result in additional energy security benefits of $2.6 billion. By 2022, 

the increased use of renewable fuels is expected to decrease gasoline costs by 2.4 

cents per gallon and to decrease diesel costs by 12.1 cents per gallon. 

 Greenhouse-gas emissions - reduced greenhouse gas emissions by 138 million 

metric tons in 2022 are expected. The reductions would be equivalent to taking 

about 27 million vehicles off the road.  

 Emissions and air quality - some emissions such as hydrocarbons, nitrogen oxides 

(NOx), acetaldehyde and ethanol are expected to increase and others such as carbon 

monoxide (CO) and benzene expected to decrease. However, the impacts of these 

emissions on criteria air pollutants are highly variable from region to region. 

Overall the emission changes are projected to lead to increases in population-

weighted annual average ambient PM and ozone concentrations, which in turn are 

anticipated to lead to up to 245 cases of adult premature mortality. 

 Agriculture sector and related impacts - in 2022, the increased use of renewable 

fuels is expected to expand the market for agricultural products such as corn and 

soybeans and open new markets for advanced biofuels. RFS2 programme would 

increase net farm income by $13 billion dollars in 2022. Corn exports will decrease 

by 8%, and soybean exports by 14%. The cost of food is expected to increase by 

$10 per person in 2022.  

 

Renewable Transport Fuels Obligation (United Kingdom)   

The Renewable Transport Fuels Obligation (RTFO)
80

 is a UK initiative - started in 2007 

and administered by the UK Renewable Fuel Agency (RFA)
81

 - that aims at ensuring 

that a specified percentage of the road fuels supplied in the UK is made up of renewable 
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 The RFA is an executive Non-Departmental Public Body, sponsored by the Department for Transport. 
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fuels. The target for 2009/10 was 3.25% by volume. To do that, the RTFO obliged fuel 

suppliers to meet targets for the volumes of biofuels supplied and companies to submit 

reports on the carbon and sustainability of the biofuels. 

An obligated supplier must prove to the RFA that it has met its obligation by producing 

Renewable Transport Fuel Certificates (RTFCs)
 82

 at the end of the year. One RTFC is 

awarded for every litre of biofuel reported to the RFA, and an obligated supplier can 

obtain them either by supplying biofuel itself, or by trading with other biofuel suppliers. 

 

This option to trade provides suppliers, even if without obligations, with a potential 

revenue streams to support the production of biofuel. Suppliers may also buy out of 

their obligation for 15 pence per litre, rising to 30 pence per litre from the 2010/11 

reporting period. 

 

In terms of sustainability, a crucial feature of the RTFO is the carbon and sustainability 

(C&S) reporting system. Since different levels of carbon emissions are caused by 

producing biofuels from different feedstocks (and from different countries) using 

different processing technologies, the RFA reports the carbon emissions of biofuels 

based on a full lifecycle analysis of emissions all throughout the production chain. 

 

The Carbon and Sustainability Technical Guidance
83

 provides default values for carbon 

savings based on common practice for specific feedstocks, countries and processes. The 

defaults are conservative, generally based on worst common practice, to encourage 

suppliers to find out more detailed information about their biofuels, as this will often 

allow them to report lower carbon emissions. 

 

                                                 
82

 Certificates may be revoked if the RFA finds that inaccurate or fraudulent information was provided in 

the application or subsequent requested evidence. Certificates are used by obligated suppliers as evidence 

of meeting their obligation. Once an obligation period has finished, the RFA calculates the obligation of 

each obligated supplier. They are then asked to either redeem certificates or buy out of their obligation. 

Certificates may be used as evidence of meeting an obligation either for the obligation period for which 

they were awarded, or for up to 25% of an obligation in the following obligation period. 
83

 This document contains an explanation of carbon and sustainability reporting under the RTFO; lists of 

sustainability standards that have been benchmarked against the RTFO sustainability principles; default 

values for the carbon emissions of fuel from different countries and feedstocks; detailed explanations of 

the full lifecycle analysis of the default carbon values and instructions on using real data to adjust default 

carbon savings values.Version 3 of the C&S guidance comes into effect from 15 April 2010 for the 

reporting year 2010/11. 
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The system is designed to influence production and processing to achieve better carbon 

savings, for instance by encouraging best practice on reducing the use of nitrogen 

fertiliser or using biomass instead of coal to power processing plants. 

 

The RFA also provided a set of sustainability criteria, the so called RTFO Meta-

Standard for environmental and social sustainability. To meet the environmental 

standard biofuels must be produced with due regard for protecting biodiversity; carbon 

stocks; and soil, air and water quality. To meet the social standard, workers’ rights and 

land rights must be respected. Suppliers of biofuels must report whether their feedstocks 

have been assessed against the criteria, either directly or by certification to an existing 

scheme that covers enough of the criteria to be a ‘Qualifying Standard’. The system has 

limitations, among these it does not deal with the emissions from indirect land-use 

change as yet.  

 

 

6.2  Voluntary systems 

 

Bonsucro - Better Sugarcane Initiative
84

(BSI) 

BSI is a global multi-stakeholder non-profit initiative dedicated to reducing the 

environmental and social impacts of sugar cane production. It aims to achieve this with 

a standard that measures these impacts accurately, and with the development of a 

system to certify that sustainable practices are being adhered to. 

 

The main goals of BSI’s activity could be summarized as follows: 

 To define globally applicable performance-based principles, criteria, indicators and 

standards for sugarcane production that take into account local conditions and 

circumstances, and that are based on a credible and transparent process that is 

focused on the key sustainability drivers in sugarcane production.  

 To promote measurable improvements in the key economic, environmental and 

social impacts of sugarcane production and primary processing.  
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 Further details available at: http://www.bonsucro.com 

http://www.bonsucro.com/
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 To develop a certification system that enables producers, buyers and others involved 

in sugar and ethanol businesses to obtain products derived from sugarcane that have 

been produced according to agreed, credible, transparent and measurable criteria.  

 To support the transition of the BSI to an internationally accepted global platform for 

sugarcane and its derived products, which is financially self sustaining and which 

provides a forum for continuous improvement in production efficiency and 

sustainability. 

 

The main aim of the BSI Standard is to promote measurable standards in key 

environmental and social impacts of sugarcane production and primary processing 

while recognizing the need for economic viability. 

 

In 2008 BSI established three Technical Working Groups to identify indicators that can 

be measured, which allow an assessment to be made of whether or not associated 

criteria are being met. Expert groups cover the three areas of: 1. Social and Labour; 2. 

Processing and Milling; and 3. Agronomic practises. The results of these discussions 

and subsequent open consultation brought to the Bonsucro Production Standard in 

December 2010. 

 

 

Council on Sustainable Biomass Production (CSBP) 

The Council on Sustainable Biomass Production (CSBP)
85

 is a multi-stakeholder 

organization established in 2007 to develop comprehensive voluntary sustainability 

standards for the production of biomass and its conversion to bioenergy. CSBP intends 

for its Standard to serve as the foundation for an independent third-party certification 

program, which will set the emerging bioenergy industry on a course of continuous 

improvement. 

 

 

 

 

                                                 
85

 Further details available at: http://www.csbp.org/ 
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CSBP has identified the following objectives for its program of work:   

 To develop and promote a voluntary certification system and corresponding 

verification mechanism for the sustainable production of biomass and bioenergy 

from the farm to the bioenergy facility. 

 To work to ensure that biomass and bioenergy production systems maintain and 

enhance social, economic, and environmental well being.  

 To establish and maintain a rigorous threshold for the sustainable production of 

biomass. 

 To promote production of energy from biomass produced with a low carbon cost, 

including dedicated energy crops, crop residues,  and native vegetation. 

 To ensure that the expansion of biomass production is consistent with the protection 

of ecosystem services and biological diversity. 

 To certify as many acres of land that are in biomass production as possible that meet 

an entry level threshold for sustainable biomass production.  

 To maintain a credible program in which growers achieve and are recognized in the 

market for environmental, social and economic sustainability through a certification 

regime that incorporates verification and reporting mechanisms. 

 To establish a science-based standard for sustainable production of biomass and 

bioenergy that considers all relevant land use, water use, climate change, feedstock, 

biological diversity, and socioeconomic impacts.  

 To encourage the practice of continuous improvement by program participants, as 

technological improvements allow and while maintaining the economic viability of 

the industry. The Council will also seek to continuously improve the standard, the 

certification program, and its own operations. 

 To ensure that the standard is feasible and auditable and that all requirements are 

clearly linked to demonstrating the sustainability of biomass production and are not 

overly costly to meet. 

 To include all relevant and affected stakeholders in development and implementation 

of the standard and certification system using consensus based decision-making. All 

members must support the goals and objectives of the CSBP program. 

 



 75 

The certification described by this standard applies to biomass which can be 

distinguished as being produced in conformance with the CSBP standard. Conformance 

with the standard also requires a commitment on the part of the participant to 

continuous improvement and working to protect the credibility of the CSBP.  

 

In light of this, two certification levels are foreseen: 

 Silver Level Certification: Participant undergoes a third-party audit according to the 

specific Principles, Criteria, and Indicators of the Program. If a participant passes the 

audit, they can publicly claim that the product they produce is a "Silver" certified 

product. Only at that time, can they claim sustainable biomass production.  

 

 Gold Level Certification: The Gold standard is defined as the next and highest level 

of performance, where production practices significantly enhance environmental and 

socio-economic conditions beyond the baseline for sustainability set by the silver-

level standard. High-level recognition is offered for gold standard adherents to the 

program, and needs to be specifically defined.  

 

Upon achieving either the silver or gold level of certification, participants agree to 

undergo annual audits by a third-party CSBP-accredited auditor to insure ongoing 

compliance with the standard and to use the results to improve performance related to 

the standard over time, as technological improvements allow. CSBP recognizes that the 

marketplace claims for the two different levels requires further development. CSBP will 

ensure that the level of certification is clearly distinguishable for both business to 

business (off-product) as well as on-product claims of sustainability. 

 

 

FAO’s Bioenergy and Food Security Criteria and Indicators (BEFSCI) 
86

 

The BEFSCI project of the Food and Agriculture Organization of the United Nations 

(FAO) has developed a set of criteria, indicators, good practices and policy options on 

sustainable bioenergy production that foster rural development and food security, in 

order to: 
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 Further details available at: http://www.fao.org/bioenergy/foodsecurity/befsci/en/ 

http://www.fao.org/bioenergy/foodsecurity/befsci/en/
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 inform the development of national frameworks aimed at preventing the risk of 

negative impacts (and increasing the opportunities) of bioenergy development on 

food security; and 

 help developing countries monitor and respond to the impacts of bioenergy 

production on food security and its various dimensions and sub-dimensions. 

 

The BEFSCI project is also working in synergie and contributing to on-going 

discussions on food security-related principles, criteria and indicators under other 

international bioenergy initiatives like the Global Bioenergy Partnership and the 

Roundtable on Sustainable Biofuels (RSB). 

 

 

Global Bioenergy Partnership (GBEP)
87

 

GBEP is an international initiative established to implement the commitment made by 

the G8 Heads of State and Government in the 2005 Gleneagles Plan of Action and 

renewed in following G8 Summits. GBEP builds its activities upon three strategic areas: 

sustainable development, climate change, and food and energy security. It is a forum 

where national governments, international organizations and other partners seek to 

facilitate effective policy frameworks and suggest rules and tools to promote sustainable 

bioenergy development through voluntary cooperation. It also provides a platform for 

sharing information and examples of good practice.  

 

In January 2007 GBEP was registered with the Commission on Sustainable 

Development (CSD) as a Partnership for Sustainable Development.  

 

GBEP brings together 36 Partners and 33 Observers from governments, international 

and UN organizations as well as private sector and civil society stakeholders to promote 

bioenergy for sustainable development
88

.  

                                                 
87

 Further details available at: http://www.globalbioenergy.org 
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 Partners now comprise the following 23 countries and 13 international organizations: all G8 nations 

plus Argentina, Brazil, China, Colombia, Fiji Islands, Ghana, Mauritania, Mexico, Netherlands, Paraguay, 

Spain, Sudan, Sweden, Switzerland and Tanzania, as well as the Economic Community of West African 

States (ECOWAS), European Commission, FAO, Inter-American Development Bank (IDB), IEA, 

UNCTAD, UN DESA, UNDP, UNEP, UNIDO, United Nations Foundation, World Council for 
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The current GBEP priority areas are focused on: 

 

Facilitating the sustainable development of bioenergy - The Task Force on 

Sustainability, established in June 2008 under the leadership of the United Kingdom and 

then (since November 2010) of Sweden, agreed a set of relevant, practical, science-

based, voluntary sustainability indicators of bioenergy.
89

 The indicators are intended to 

guide any analysis undertaken of bioenergy at the domestic level with a view to 

informing decision making and facilitating the sustainable development of bioenergy 

and, accordingly, shall not be applied so as to limit trade in bioenergy in a manner 

inconsistent with multilateral trade obligations. In addition, supporting information 

relating to the relevance, practicality and scientific basis of each indicator, including 

suggested approaches for their measurement, is presented in the methodology sheets. 

The uniqueness of the GBEP Task Force on Sustainability lies in the fact that it is 

currently the only initiative seeking to build consensus among a broad range of national 

governments and international institutions on the sustainability of bioenergy and in the 

fact that the emphasis is on providing measurements useful for informing national-level 

policy analysis and development. The GBEP work addresses all forms of bioenergy. 

The GBEP sustainability indicators do not feature directions, thresholds or limits and do 

not constitute a standard; nor are they legally binding on GBEP Partners. Measured over 

time, the indicators will show progress towards or away from a sustainable development 

path as determined nationally. 

The report “The Global Bioenergy Partnership Sustainability Indicators for Bioenergy” 

was endorsed by the GBEP Steering Committee in November and released in December 

2011.90 

 

                                                                                                                                               
Renewable Energy and European Biomass Industry Association. A further 22 countries are participating 

as observers (Angola, Australia, Austria, Chile, Egypt, El Salvador, Gambia, India, Indonesia, Kenya, 

Lao P.D.R., Madagascar, Malaysia, Mauritania, Morocco, Mozambique, Norway, Peru, Rwanda, South 

Africa, Thailand, Tunisia and Viet Nam), along with the following 10 international organizations: African 

Development Bank, Economic Commission for Latin America and the Caribbean, European Environment 

Agency, Global Environment Facility (GEF), IFAD, IRENA, Organization of American States (OAS), 

West African Economic and Monetary Union (UEMOA), World Bank, and the World Business Council 

on Sustainable Development.  
89

 The agreed GBEP indicators are listed in Annex II and III. 
90

GBEP, 2011. The Global Bioenergy Partnership Sustainability Indicators for Bioenergy. First Edition, 

Rome. Available at: 

http://www.globalbioenergy.org/fileadmin/user_upload/gbep/docs/Indicators/Report_21_December.pdf 
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The work of the Task Force responds directly to the mandates GBEP received from G8 

Leaders in the last few years and facilitates the implementation of Agenda 21 and the 

Johannesburg Plan of Implementation. 

 

Testing a common methodological framework on GHG emission reduction 

measurement from the use of bioenergy - The  Task Force on GHG Methodologies, 

established in October 2007 under the joint leadership of the United States and the UN 

Foundation, has completed the first stage of its work and has released a report (June 

2009) containing a common methodological framework for the use of policy makers 

and stakeholders when assessing GHG impacts associated with bioenergy by which the 

results of GHG lifecycle assessments could be compared on an equivalent and 

consistent basis. The Task Force implemented the framework in light of a phase of 

initial dissemination and testing, and released a “Version One” in January 2011. The 

framework may become a useful tool for domestic measurement, reporting and 

verification, as set out in the Copenhagen Accord.  

 

Working on capacity building for sustainable bioenergy – A Working Group on 

Capacity Building for Sustainable Bioenergy was established in May 2011 to facilitate 

collaborative work for sustainable bioenergy. The main scope of work of the Working 

Group builds upon the tools developed by the two Task Forces above mentioned.  

 

Raising awareness and facilitating information exchange on bioenergy - GBEP’s 

awareness-raising and information management activities seek to increase the 

understanding of issues related to sustainable bioenergy development. 

 

 

Green Gold Label
91

(GGL) 

The Green Gold Label programme is a certification system for sustainable biomass. It 

includes the production, processing, transport and the final energy transformation. This 

system was developed by Essent, one of the major Dutch producers and suppliers of 
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 Further details available at: http://certification.controlunion.com/program.aspx?Program_ID=19 
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sustainable energy. The system is currently owned by the independent Green Gold 

Label foundation. 

 

The Green Gold Label quality system (GGL) aims at a track and trace system for 

biomass from (by-) products from the power plant (and the green power it produces) 

back to the sustainable source. In this system mixing or contamination with non-

intrinsic or environmentally harmful materials is prohibited. In every link of the chain 

written proof must be available that the GGL quality system is supported, sustained and 

maintained. This track and trace system features certification (of the source, suppliers 

and production) and inspection of transport and storage. Certificates of cleanliness are 

checked for transportation and storage. A Greenhouse Gas Emission calculation is part 

of the GGL standard. 

 

The Green Gold Label system includes several standards: 

1. CRM01 - Chain of Custody and processing standards - The CRM1 standard is 

intended for applicants of the CRM process certification. Applicants may be 

operators that trade and/or produce the final or half (finished) product of the biomass 

to enter the Clean Raw Material program. In case the party is partly or completely 

outsourcing the production of the end products, the production units involved have to 

comply with the CRM1 standard as well. 

 

2. CRM02 - Transaction Certification standard - A Clean Wood transaction certificate 

is issued on a defined amount of material (like a delivery within a contract) when it 

complies with the principles of CRM2. 

 

3. GGL01 - Chain of Custody and Processing standard - The GGLS1 standard is 

intended for applicants of the GGL process certification. Applicants may be 

operators that trade and/or produce the final or half (finished) product of the biomass 

to enter the Green Gold Label program. In case the party is partly or completely 

outsourcing the production of the end products, the production units involved have to 

comply with the GGLS1 standard as well. 
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4. GGL02 - Agricultural Source Criteria - The GGLS2 is based on the United Nations 

sustainable development program Agenda 21. This standard is to be used for 

approval of the agricultural source when no other certification system is available. 

An audit based on these principles with a positive result will lead to a “testimony of 

approval” as a GGL approved source. 

 

5. GGL05 - Forest Source Criteria - GGLS5 is derived from existing and 

internationally recognised forest management standards (FSC, PEFC, CSA SFM, 

SFI). GGLS5 has not been developed to replace the existing standards, rather to 

enable participating parties and stakeholders to perform a quick-scan assessment on 

sound forest management practices. GGLS5 also contains criteria for sound 

management of woody vegetation other than natural forest and plantations, e.g. 

parks, lanes and other woody landscape elements < 5 ha. An audit based on these 

principles with a positive result will lead to a “testimony of approval” as a GGL 

approved source. The approval under these criteria is valid for a maximum of 4 

years. After this 4 year period a GGL approval can only be given if a pre-scope route 

towards certification is initiated on one of the independent approved forest 

management certification systems. Within one year after initiating the pre-scope 

route the forest must be certified by one of the independent approved forest 

management certification systems to be able to deliver under GGL. 

 

6. GGL06 - Standard for Power Companies - The GGL06 standard is applicable to 

power producing companies and power trading companies that want to receive or 

trade the Green Gold Label product certificates. The aim of the Green Gold Label 

(GGL) criteria for power companies is to prove (a part of) the power generated is the 

product of processed Green Gold Label certified biomass (GGL Biomass). For power 

companies the GGLS6 certificate is a condition to receive GGLS4 product 

certificates on their Green Gold Label biomass. The GGLS6 certificate has a term of 

four years, and is revalidated by annual audits. 
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International Energy Agency (IEA) Implementing Agreements on Bioenergy 

IEA Bioenergy is an organisation set up in 1978 with the aim of improving cooperation 

and information exchange between countries that have national programmes in 

bioenergy research, development and deployment. Twenty-three countries plus the 

European Commission participate in IEA Bioenergy. 

 

The work of IEA Bioenergy is structured in a number of Tasks, which have defined 

objectives, budgets, and time frames. The collaboration which earlier was focused on 

Research, Development and Demonstration is now increasingly also emphasising 

Deployment on a large-scale and worldwide. Each participating country pays a modest 

financial contribution toward administrative requirements, shares the costs of managing 

the Tasks and provides in-kind contributions to fund participation of national personnel 

in the Tasks. 

 

Task 29: Socio-Economic Drivers in Implemeting Bioenergy Projects
92

 

Task 29 is an ongoing initiative from 1 January 2000 with the aim to: 

 achieve a better understanding of the social and economic drivers and impacts of 

establishing bioenergy markets at the local, regional, national and international level;  

 synthesise and transfer to stakeholders critical knowledge and new information; and  

 improve the assessment of the above mentioned impacts of biomass production and 

utilisation in order to increase the uptake of bioenergy and to provide guidance to 

policy makers.  

The participating countries in the 2010-2012 are Canada, Croatia, Germany, Norway 

and United Kingdom. 

In particular, the Task is seeking to investigate different regional and national 

achievements in recognition and evaluation of social and economic benefits of biomass 

utilisation and drivers in implementing bioenergy projects. Among others, deliverables 

include position papers outlining the benefits of bioenergy, brochures, scientific papers 

and presentations, posters and educational website with the possibility of producing a 

book about frequently asked questions on biomass and bioenergy.  

 

                                                 
92 Further details available at: www.aboutbioenergy.info 

http://www.aboutbioenergy.info/
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Task 30: Short Rotation Crops
93

 

The objective of the Task is to acquire, synthesise and transfer theoretical and practical 

knowledge of sustainable short rotation biomass production systems and thereby to 

enhance market development and large-scale implementation in collaboration with the 

various sectors involved. 

"Short Rotation Crops" means woody crops such as willows, poplars, Robinia and 

Eucalyptus with coppicing abilities as well as lignocellulosic crops such as reed canary 

grass, Miscanthus and switch grass. Participating Nations are: Australia, Brazil, Canada, 

New Zealand, The United Kingdom, The United States of America, Sweden. 

 

Priority areas of Task 30 are the followings: 

 improving production systems efficiencies;  

 reducing environmental impacts from SRC production systems;  

 establishing and managing SRC systems for specific environmental benefits (e.g. 

waste water treatment);  

 identifying co-product opportunities that could facilitate SRC uptake; and 

 accelerating deployment of SRC systems and identification of barriers to large-scale 

implementation.  

 

Task 31: Biomass Production for Energy from Sustainable Forestry
94

 

The objective of the Task is to share, analyse, synthesize, disseminate and promote 

scientific knowledge and technical information leading to the economically and 

environmentally sustainable production of biomass for energy from integrated forestry 

systems. 

The work of the Task involves criteria for sustainable forest management of bioenergy 

production systems involving multi-use forestry with primary production of traditional 

forest products. The scope is worldwide, including boreal, temperate, subtropical and 

tropical forest regions. The work includes sharing and synthesis of research information, 

analysis of policy relevance, and dissemination of this information to help promote the 

sustainable development goals of national programs in participating countries.  
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The basis of the approach is an integrated concept of biomass production systems 

incorporating biological, economic, environmental and social components. Multi-

disciplinary partnerships of key research, government and industry stakeholders and 

policy-makers are fostered in forest biomass production research, planning and 

operations. 

 

Task 38: Greenhouse Gas Balances of Biomass and Bioenergy Systems
95

 

Task 38 analyses and integrates information on bioenergy, land use, and greenhouse-gas 

(GHG) mitigation; thereby covering all components that constitute a biomass or 

bioenergy system, i.e. from biomass production to bioenergy conversion and end use.  

The ultimate goal is to aid policy and industry decision makers in selecting mitigation 

strategies that optimise GHG benefits while being practical and cost effective. 

In the triennium 2010-2012, the Task will focus on the development and application of 

methods to document greenhouse gas (GHG) mitigation benefits of bioenergy systems.  

 

Its main objectives are: 

 promote the sustainable use of biomass and bioenergy through increased 

understanding of the GHG and other impacts;  

 improve and modify the ‘standard methodology’ for the calculation of GHG balances 

based on life-cycle analysis by incorporating new issues, technologies and topics as 

they appear;  

 work in cooperation with other IEA Bioenergy Tasks to assess GHG balances of new 

technologies;  

 assess and report on best practices in participating countries for reducing GHG 

emissions using biomass and bioenergy; and  

 aid decision makers in selecting mitigation strategies that optimise GHG benefits by 

disseminating the results of the above-mentioned activities.  
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Scope of the Task is to: 

 focus on impacts on soil organic carbon and emissions of other GHGs (e.g. N2O 

from fertiliser use);  

 emphasise the use of waste streams (e.g. forest residuals) and improving biomass use 

efficiency thus minimising the competition for biomass with other uses;  

 include emerging issues such as post-Kyoto climate change negotiations; and  

 incorporate discussion of non-GHG sustainability impacts.  

 

Task 39: Commercializing 1
st
 and 2

nd
 generation liquid biofuels from biomass

96
 

Task 39 is a global network dedicated to the development and deployment of biofuels 

for transportation fuel use. The Task is currently composed of 15 countries and a 

regional association, including Australia, Austria, Brazil, Canada, Denmark, the 

European Union, Finland, Germany, Japan, the Netherlands, Norway, South Africa, 

South Korea, Sweden, the United States and the United Kingdom.  

The Task brings together leading researchers, government officials, and industry 

pioneers to successfully introduce biofuels for transportion into the commercial 

marketplace. 

Task 39's activities are organized into two sub-tasks. The first of these focuses on 

the technical challenges of 2
nd

-generation biofuel production, while the second focuses 

on policy, markets and implementation issues that must be addressed in 

commercialization of all biofuels. The goal is to provide members with comprehensive 

information that will assist them with accelerating the commercial uptake of biofuel 

technologies. 

 

Task 40: Sustainable International Bioenergy Trade - Securing Supply and Demand
97

 

The core objective of the Task is ‘to support the development of a sustainable, 

international, bioenergy market, recognising the diversity in resources, biomass 

applications’. 
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Objectives of the work programme and outputs are: 

 Biomass supplies - To deliver refined insights in availability and potential production 

and supply of biomass resources on regional, national and global level. This 

explicitly includes a range of biomass residue streams, land use, and competition for 

land and on various markets worldwide (i.c. including developing regions). For Task 

40 the focus will lay on development of supplies at large in relation to various drivers 

(demand development, improvements in production and logistics) and barriers (e.g. 

lack of investment, sustainability concerns). 

 Sustainability and certification - To determine how the sustainability of biomass 

supplies, use and trade can be secured optimally and efficiently, in particular from a 

market perspective, with specific attention for the impacts of 

certification/verification on international biomass and biofuels trade. 

 Trade, market and demand dynamics - To map and provide an integral overview of 

biomass markets and trade on global level, as well as for specific regions, identify 

and map new markets and products (such as Jathropha oil, demand from industry, 

heating markets, biorefining and future 2nd generation biofuels production). Improve 

the understanding on how biomass trade and markets respond to fluctuating (fossil) 

energy prices, developments on global markets for food and forestry products, 

emission trading, and policies of different countries. Specific attention is paid to the 

balance between demand and supply aspects versus structures, institutions, drivers, 

technologies, etc. influencing demand and how to organise biomass trade under 

uncertainties observed in the market. 

 Transport, logistics, and trade – To provide (further) insights in international biomass 

supply lines and logistic requirements (including new producing regions, i.e. 

developing countries and Eastern Europe) and these can be optimised over time. This 

includes increasing our understanding on how costs of biomass production, pre-

treatment and transport can be reduced over time, e.g. through better organisation 

and applying more efficient technology. Such work includes advanced forecasting 

exercises on required logistic capacity to facilitate increased biomass use and trade. 

 Outreach and dissemination - To provide a key international platform (with a diverse 

range of stakeholders) for bioenergy trade and markets (covering supply and 

demand, sustainability, financial products etc.). Findings of the Task are translated in 
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analysis and advice for industry and entrepreneurs, policy makers and other 

stakeholders (such as NGO’s). It aims to do so by delivering high quality information 

and analyses, providing overviews of developments, be a linking pin between 

different arena’s involved in the debate, a clearinghouse for information and by 

targeted dissemination activities. Opportunities for industry and research partnerships 

are specifically sought after, aiming to more networking. 

 Sustainability and certification - To determine how the sustainable production, use 

and especially trade of biomass can be secured optimally and efficiently, in particular 

from a market perspective, with specific attention for how certification/verification 

schemes in existence or under development are or may affect trade, and how these 

can be implemented pragmatically and efficiently. 

 

 

 International Sustainability & Carbon Certification (ISCC)
98

 

The ISCC system constitutes an instrument for the implementation of the requirements 

of the EU Renewable Energy Directive (2009/28/EC) and of a number of relevant 

German ordinances on the production of bioenergy for electricity generation. 

 

ISCC is particularly keen on the following sustainability aspects:  

•  reduction of GHG emissions;  

•  sustainable use of land;  

•  protection of natural biospheres; and  

•  social sustainability.  

 

The ISCC sustainability requirements for biomass production comprise six principles:  

1. biomass shall not be produced on land with high biodiversity value or high carbon 

stock and not from peat land;  

2. biomass shall be produced in an environmentally responsible way, in terms of 

protection of soil, water and air, and the application of Good Agricultural Practices;  

3.   safe working conditions through training and education;  

4.   biomass production shall not violate human rights, labour rights or land rights;  
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5.  biomass production shall take place in compliance with all applicable regional and 

national laws and shall follow relevant international treaties; and  

6.  good management practices shall be implemented.  

For a successful audit, all these principles must be complied with by the operators along the 

bioenergy supply chain. 

 

 

Responsible Commodities Initiative (RCI)
99

 

The Food Lab's
100

 Responsible Commodities Initiative (RCI) seeks to be an objective, 

multi-stakeholder, fact-based resource group, interested in providing tools to help 

system actors make better-informed decisions that support sustainable commodity 

markets. 

The RCI focused on addressing sustainability issues in palm oil, cotton, soy, sugar, 

coffee and other commodities through the creation of a Benchmarking Tool. The tool is 

designed to guide continuous improvements in the setting of uniform sustainability 

standards across all commodity markets.  

 

The Responsible Commodity Initiative (RCI) team's diverse membership includes 

members of the currently active and pioneering Commodity Roundtables (soy, sugar, oil 

palm, shrimp and salmon aquaculture). In addition, it includes members of financial 

institutions that are looking at investment risks and opportunities. 

 

This team has carried out a comparative analysis of current certification and labelling 

schemes to establish a common understanding of the scope, objectives, and processes 

that underpin existing systems across a range of commodities. On the basis of this 

analysis, the team drafted a Benchmarking Tool. The Benchmarking Tool calls for 

simple, targeted, and strategic production standards and for measurement of the few key 

environmental and social indicators that matter most. The goal was to set a standard 

that: 

 works across a range of commodities;  

 is manageable at large scale;  
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 Further details available at: http://www.sustainablefoodlab.org/bio-fuels/102-commodities 
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 is less expensive to implement than other models;  

 is demonstrably more effective at achieving sustainability goals; and  

 motivates continuous improvement in practices, rather than setting minimum 

requirements which create disincentives to continuous improvement.  

 

In addition to these benefits, a streamlined set of sustainability criteria will also be 

useful to the financial industry. Banks, commodity financiers, and shareholder activists 

would use a simple formulation of agricultural standards as conditions on loans and 

investments, similar to or in conjunction with the Equator Principles (a framework for 

financial institutions to manage environmental and social issues in project financing). 

 

The Sustainable Food Lab is seeking financial support that will enable them to complete 

a comprehensive assessment of the most likely sources of bio-fuels. They propose a 

research effort that will identify the key issues both within commodities and across 

commodities, so that useful comparisons can be made about both the costs and benefits 

of producing bio-fuels from different agricultural crops.  

 

 

Roundtable on Responsible Soy
101

(RTRS) 

The Roundtable on Responsible Soy (RTRS), established in 2004, is the global platform 

composed of the main soy value chain stakeholders with the common objective of 

promoting the responsible soy production through collaboration and dialogue among the 

involved sectors in order to foster a economical, social and environmental 

sustainability.  

After a multistakeholder development process the Roundtable on Responsible Soy 

Standard for Responsible Soy Production, version 1.0 (RTRS Standard) has been 

released on 10 June 2010. The RTRS Standard is a voluntary certification system 

standard and will be reviewed not less than once every five years and not more than 

once every three years unless exceptions are identified or unless the RTRS Executive 

Board or General Assembly determines otherwise.  
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Each soy-producing country is encouraged to make a national interpretation of the 

standard which, once endorsed by the RTRS, will become the basis for certification in 

that country. National interpretation processes are required to meet the RTRS 

requirements for national interpretation related to process and content.  

 

This standard applies to all kinds of soybeans, including conventionally grown, organic, 

and genetically modified (GM). It has been designed to be used for all scales of soy 

production and all the countries where soy is produced. 

 

Where indicators require monitoring to be undertaken, a baseline should be established 

at the time of certification with monitoring and review of trends over time. Producers 

are expected to commit to a process of continual improvement. For group certification, 

monitoring at the group level should be used where appropriate. 

 

In order to obtain recognition from the European Commission for the EU-RED 

(Renewable Energy Directive), the RTRS will submit its application for recognition in 

the first round, once the Commission begins the evaluation process of voluntary 

standards. For that objective, the RTRS Biofuels Working Group developed a EU-RED 

add-on. The add-on contains all the requirements of the directive, and will be optional 

for those farmers that produce soy for biofuels to be exported to any of the European 

Union member states. 

 

 

Roundtable on Sustainable Biofuels
102

(RSB) 

The Roundtable on Sustainable Biofuels (RSB) is an international initiative, established 

in 2007 and coordinated by the Energy Center at EPFL
103

 in Lausanne that brings 

together farmers, companies, non-governmental organizations, experts, governments, 

and inter-governmental agencies concerned with ensuring the sustainability of biofuels 

production and processing.  
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The RSB has developed a third-party certification system for biofuels sustainability 

standards, encompassing environmental, social and economic principles and criteria 

through an open, transparent, and multi-stakeholder process. Participation in the RSB is 

open to any organization working in a field relevant to biofuels sustainability. 

 

The primary use of the RSB Standard is a certification system involving independent 

3rd party certification bodies. The RSB certification model uses a risk management 

approach, which ensures security and robustness while remaining flexible for 

participating operators. To match the needs of operators, several "chain of custody" 

options are proposed (100% segregation, mass balance, etc.). It is also possible to 

certify groups of producers. The RSB aims to be the "one-stop shop" for compliance 

with various regulations and seeks to be recognized by market regulators, such as the 

European Union. 

 

Version One of the Principles & Criteria: on 12 November 2009, some three years after 

a first exploratory multi-stakeholder meeting, the Roundtable on Sustainable Biofuels 

has released Version One of its international standard for better biofuel production and 

processing.  The standard includes the Principles & Criteria and an associated guidance 

document, detailed compliance indicators, and the glossary of terms.  Currently the RSB 

Standard is being pilot tested in biofuel supply chains throughout the world to identify 

areas in need of further refinement. 

 

Prior to the release of Version One, the RSB conducted a six month public consultation 

on Version Zero of the draft standard, and released a number of intermediate iterations 

as it moved towards Version One.   

 

In 2011 RSB Principles and Criteria were recognized by the European Commission as 

voluntary scheme to certify biofuel sustainability to meet EU targets. 
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Roundtable on Sustainable Palm Oil (RSPO)
104

 

The RSPO is a global, multi-stakeholder initiative formed in 2004 with the objective of 

promoting the growth and use of sustainable oil palm products through credible global 

standards and engagement of stakeholders. Members and participants in its activities 

come from many different backgrounds and include environmental NGOs, banks and 

investors, growers, processors, manufacturers and retailers of palm oil products and 

social NGOs. 

 

The RSPO Principles and Criteria (P&C) were adopted in November 2005 for an initial 

pilot implementation period of two years and were reviewed at the end of this period 

(2007). The objective of the pilot implementation period was to enable field testing of 

the principles and criteria and associated guidance, and thereby allow the indicators and 

guidance to be improved, including guidance for application by smallholders. During 

this initial period, national interpretations and trial implementations were also 

progressed. 

 

Based on the learnings and experiences over this two-year period, the P&C were 

reviewed by the RSPO Criteria Working Group (CWG) in October 2007. 

The palm oil supply chain, from the tropics to its use as an ingredient in retail productts 

all over the world, is complex. To preserve the integrity of RSPO palm oil, players 

along the supply chain wishing to use it have to do so transparently to allow traceability. 

The transparency and traceability is assured through  RSPO Supply Chain Certification. 

 

RSPO Certification is a seal of approval that the palm oil used in the product is indeed 

so produced and volumes are traceable. Producers are certified through strict 

verification of the production process, to the stringent RSPO P&C, by accredited 

ceritifying agencies and may be withdrawn at any time on infringement of the rules and 

standards. The certified sustainable palm oil (RSPO Oil) is traceable through the supply 

chain by certification of each facility along the suppy chain that processes or uses the 

certified oil. 
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 Further details available at: http://www.rspo.org/ 
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Elements of RSPO certification scheme: 

 Standard. This sets out the requirements which must be met and against which 

certification assessments are made. The RSPO Standard is the RSPO Principles and 

Criteria for Sustainable Palm Oil Production or P&C (see above for a downloadable 

copy). 

 Accreditation. This is to ensure that the organisations which undertake certification 

assessment – the Certification Bodies - are competent to undertake credible, 

consistent audits. 

 Process requirements. This is the process for establishing whether or not a set of 

requirements (i.e. the standard) has been met and is carried out by a accredited 

Certification Body. The RSPO systems are detailed in the RSPO Certification 

Systems and RSPO Supply Chain Certification Systems documents. 

 

 

United Nations Conference on Trade and Development (UNCTAD) Biofuels 

Initiative
105

 

The UNCTAD Biofuels Initiative was established in 2005 and it was conceived to offer 

a facilitating hub for programmes already underway in a number of institutions. While 

several initiatives already exist among UN and non-UN bodies, it was felt that a 

“meeting point” was necessary to share experience and provide support to developing 

countries. 

 

The Initiative, with its partners, seeks to add value by providing interested countries 

with access to sound economic and trade policy analysis, capacity building activities 

and consensus building tools. The Initiative tailors national strategies according to 

specific national circumstances and needs. It shares lessons from success, as well as to 

illustrating problems encountered by developed and developing countries alike in 

dealing with the technical, political and economic aspects of biofuels.  
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The Biofuels Initiative works closely with the private sector to develop the business and 

sustainable development case for increased production, domestic use, and trade in 

biofuels. More specifically, the Initiative helps assess the potential that specific 

developing countries enjoy to engage in the growing worldwide production, use and 

trade of biofuels. It looks at the possible opportunities and impacts on domestic energy 

policies, food security, environmental management, job creation and rural development. 

It deals with trade flows, tariff regimes and market access and market entry issues 

affecting international trade in biofuels. 

 

It will assess emerging investment opportunities for developing countries, including use 

of the Clean Development Mechanism under the Kyoto Protocol, and provide policy 

guidance, ideas and examples on how to overcome barriers when engaging in this new 

market. An International Advisory Expert Group provides guidance on technical issues 

related to biofuels' production and international trade. 

 

 

United Nations Environment Programme (UNEP) Bioenergy Program
106

 

UNEP’s bioenergy programme is structured around the following priority areas: 

 Sustainable Development impacts and synergies  

 Resource Assessment  

 Market creation and policy interventions  

 Business development and finance.  

 

To ensure that bioenergy can achieve its potential benefits, sustainability of the entire 

life-cycle, i.e. production, conversion and use of bioenergy needs to be assured. In close 

cooperation with partners in governments, industry and civil society, UNEP is defining 

a sustainability standard that should help reduce the risks while the bioenergy market 

continues to develop. 

 

At the cross-roads of different policy areas, bioenergy requires trade-offs and 

coordination amongst energy, agriculture, transport, environment, and trade policies. To 
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enable informed decisions, UNEP is working to improve the analytical basis, develop 

tools and engage in building capacity. 

 

In order to ensure that the potential development benefits of bioenergy production 

materialize, UNEP supports the involvement of small farmers in larger projects 

(participatory business models, such as contract farming or equity) and the development 

of small-scale projects (local production for local use).  

 

 

UN Foundation’s International Bioenergy Initiative (IBI)
107

 

The IBI, launched in 2005, identifies, shares and promotes best practices for 

the sustainable uses of bioenergy with government leaders, UN agencies, scientific 

experts, the World Trade Organization (WTO) officials and nongovernmental 

organizations.  

 

IBI priorities include: 

 Promoting Trade opportunities - In partnership with the UN Conference on Trade 

and Development and the World Trade Organization, UNF supported a trade policy 

dialogue that assessed opportunities for existing producers of bioenergy feedstocks to 

expand into energy markets and for others to consider export production 

possibilities.  

 Financing Bioenergy Investments - UNF supports the development of tools to help 

governments assess clean-energy projects. This includes a macroeconomic 

assessment tool that enables policy makers to evaluate the impacts, opportunities and 

trade-offs in bioenergy production. After a successful field test in El Salvador, they 

are working to help countries to identify public and private financing opportunities to 

advance utilization of bioenergy opportunities.  

 Expanding Energy Assess - Through the IBI, UNF is working with developing 

countries to build capacity for assessing the economic and enviornmental benefits 
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offered by sustainable biomass management and bioenergy production, with special 

reference to rural communities.  

 Developing Sustainability Guidelines - UNF supported the Global Bioenergy 

Partnership (GBEP) in producing a “best practices and policies” database that 

supported G8 and G8+5 discussions in 2007. To follow up, they organized an 

international workshop in 2008 to help standardize accounting methodologies for 

calculating direct and indirect greenhouse gas emissions resulting from the 

production and use of solid biomass and biofuels. As a founding member of the 

Roundtable on Sustainable Biofuels (RSB), UNF is working to incorporate these 

sustainability principles into the GBEP process and to examine voluntary 

certification approaches.  

 

 

 

 
 

http://www.globalbioenergy.org/
http://www.globalbioenergy.org/
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Chapter 7. Key drivers and challenges of bioenergy sustainable 

development  

 

 

Introduction – Numbers in a nutshell 

 

As a clean source of energy, bioenergy presents great opportunities for sustainable 

development and climate change mitigation looking at the current international 

scenario. But also challenges should be duly considered.  

 

Fossil fuels remain the dominant source of primary energy worldwide accounting for 

more than three quarters of the overall increase in energy between 2007 and 2030. 

According to the IEA, fossil fuels actually account for 77% of the world’s increasing 

energy demand between 2007 and 2030
108

.  

 

Keeping relying on fossil fuels, the demand will actually fall in the Organization for 

Economic Cooperation and Development (OECD)
109

, while energy needs deriving from 

emerging economies
110

 and world growing population will exacerbate this dependence. 

 

With the uneven distribution of fossil fuels reserves throughout the world, energy 

security will become an increasingly critical economic and political issue over the 

coming years. Real and perceived disruptions to the global supply of fossil fuels are 

likely to grow in intensity and frequency, causing dramatic fluctuations in the price of 

energy, as happened in the past. 

 

On the other hand, global warming calls for a change in our energy production and 

consumption patterns. According to the IEA, if no changes are made to the world’s 

existing energy economy, the CO² concentration will result in the global average 
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 According to the IEA World Energy Outlook 2010, oil demand will rise from 85 million barrels per 
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temperature rising by up to 6º C. This would almost inevitably lead to massive climatic 

change and irreparable damage to the planet.
111

 Over two-thirds of that projected 

increase in emissions is expected to come from emerging economies, such as India, 

China, both of which rely heavily on coal and fossil fuels to drive their rapidly 

developing economies.  

 

In 2007, when the rising in oil prices reached the highest peak, bioenergies and biofuels 

in particular emerged as a possible solution to keep the pace of global growth. 

According to the Inter-American Development Bank (IDB)
112

 that year and the 

following saw a worldwide spike in investment in biofuels, especially in Brazil, 

Argentina, Colombia, and other countries in South and Central America. In 2007, the 

Americas accounted for 80% of global biofuel production, while many countries in 

Europe and the U.S. (both at federal and state level) set targets and implemented 

mandatory and voluntary schemes.  

 

To give an idea of the importance that bioenergy is assuming all over the world, it is 

worth noticing that a recently published paper of the Association of Southeast Asian 

Nations (ASEAN)
113

 stated that: 

 worldwide production of biodiesel reached 11,016m liters per annum, with the EU 

representing 72% of that global biodiesel production and consumption; 

 Germany, France, Italy, the UK and Austria were the largest biofuels consumers in 

the EU in 2008; 

 there are currently 192 bioethanol production plants in the US, which together have 

a production capacity of 36,300m liters per year;  

 the US accounted for 24% of the global biodiesel market in 2008, accounting for 

2,650m liters per annum;  

                                                 
111 IEA/OECD World Energy Outlook 2010. Available at:  http://www.worldenergyoutlook.org/. 

112  IDB, January 2010. “Biofuels Sustainability Certification - Summary Background Paper for 

‘Assessing Challenges for Implementation of Biofuels Sustainability Criteria’”, Washington D.C.  

113  ASEAN Cooperation, “Next Generation Biofuels: Market Drivers, Growth Opportunities and 

Regulatory Change”, 26March 2010. Available at:  http://aseancooperation.com/  
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 Brazil is by far the world’s largest exporter of ethanol at 3.5bn liters (from 

production of 19bn liters). Production is estimated by the IEA to increase to over 

4bn liters in 2009. Most exports go to the US, Europe, Korea and Japan. 

 

The IEA
114

 suggests that today biomass supplies 10% of global annual primary energy 

consumption. This is mostly traditional biomass used for cooking and heating. Together 

with the heat and industrial energy applications it is expected to double by 2050 under 

business-as-usual scenarios. According to IEA biofuels are expected to represent 9% of 

total transport fuel demand in 2030. Electricity production from biomass is projected to 

increase, from its current share of 1.3% in total power production to 2.4 – 3.3% by 2030 

(corresponding to a 5 - 6% average annual growth rate).
 115

  

 

Transport biofuels are currently the fastest growing bioenergy sector, however today 

they represent only 1.5% of total road transport fuel consumption and only 2% of total 

bioenergy. The IEA expect them, nevertheless, to play an increasing role in meeting the 

demand for road transport fuel, with 2
nd

 generation biofuels increasing in importance 

over the next two decades. Even under business-as-usual scenarios, biofuel production 

is expected to increase by a factor of 10 to 20 relative to current levels by 2030 

(corresponding to a 6 - 8% average annual growth rate). 

  

 

7.1 Sustainability at the core of bioenergy development  

In 1987 the World Commission on Environment and Development (the “Brundtland 

Commission”) 
116

 defined sustainable development as “development [that] requires 

meeting the basic needs of all and extending to all the opportunity to satisfy their 

aspirations for a better life”.  
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 99 

Agenda 21 in 1992
117

, and the Jonhannesburg Plan of Implementation in 2002
118

, 

recognized the three dimensions of sustainable development. The latter refers to “the 

three components of sustainable development — economic development, social 

development and environmental protection — as interdependent and mutually 

reinforcing pillars. Poverty eradication, changing unsustainable patterns of production 

and consumption, and protecting and managing the natural resource base of economic 

and social development are overarching objectives of, and essential requirements for, 

sustainable development.” 

 

Bioenergy can play a key role contributing to the three pillars of sustainable 

development. However, fast-growing supply and demand for bioenergy could also pose 

some challenges. This chapter will give an overview of both opportunities and 

challenges of bioenergy development under the three pillars of sustainable 

development.
119

  

 

In this respect, sustainability is to be considered a key element for bioenergy 

development, and internationally recognized criteria and indicators are essential to 

achieve this objective. 

 

 

7.2 Environmental aspects 

Climate change is one of the main drivers of bioenergy development. It has the potential 

to reduce greenhouse gas emissions (GHG), and contribute to replace fossil energy 

sources as well as to respond to the increasing global energy demand. 

On the other side, impacts on biodiversity and natural resource management represent 

key challenges for sustainable development of bioenergy. 
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7.2.1 Greenhouse gas emissions  

Despite the fact agriculture is a source of three primary greenhouse gases (CO2, carbon 

dioxide; CH4, methane; and N2O, nitous oxide), it is also true that agriculture and 

plantations can also act as a sink for carbon via photosynthesis, with the process known 

as carbon sequestration. As a low carbon or carbon-neutral source of energy
120

, 

bioenergy can contribute to climate change mitigation by contributing to replace fossil 

fuels and through carbon sequestration in plants and soils in perennial energy 

plantations. To calculate this greenhouse gas emission reduction from the use of 

bioenergy it is necessary to analyze - through an appropriate life cycle assessment 

(LCA) - every single step of the bioenergy production, conversion and use. Direct and 

indirect land-use change, transportation, production and processing, by-product and co-

product of biomass should be taken into account and compared to the replaced fuel 

LCA. GHGs emission performance is therefore a relative measure for sustainability, and 

criteria and indicators are essential to guide policy-makers and producers in this 

assessment. 

Recent studies
121

 find that biofuels can provide transport fuel with substantially lower 

CO2 emissions than conventional gasoline or diesel when comparing the entire life 

cycle.  

  

7.2.2 Biodiversity 

Many of the biodiversity impacts of bioenergy feedstock production are not inherent to 

bioenergy alone but are symptomatic of general inappropriate agricultural production 

systems (e.g. extensive monocultures) and policies. According to the literature
122

 the 

impact of bioenergy production on biodiversity can be positive and negative, direct and 

indirect. Bioenergy production can affect wild and agricultural biodiversity in a positive 

manner such as through the restoration of degraded lands, or in a negative manner like 

when peat lands are drained. Among the direct effects there are the conversion to 

bioenergy feedstock production of critical ecosystems, such as forests or wetlands, the 

use of areas nationally recognized with high biodiversity values, and the impact of the 
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substitution of higher biodiversity and cultural value areas with large-scale low 

biodiversity monocultures. Among the indirect effects we can find the damage produced 

by the opening up of former inaccessible areas and the driving away of original land 

users. Another threat to biodiversity is the potential of species cultivated as bioenergy 

feedstocks to become invasive and displace or adversely affect native species. 

Employment of biodiversity-friendly measures in and around biofuel production areas 

can help reduce negative and promote positive impacts on biodiversity of the cultivation 

of biofuel feedstocks. 

 

7.2.3 Water availability, use efficiency and quality 

Over 70% of the Earth’s surface is covered by water. However, about 97,5% of this 

water is salted, while only the remaining 2.5% is fresh water. For decades, the 

expanding world population, together with increasing agricultural and industrial 

activities, has already been placing pressure on fresh water supplies. About one-third of 

the world’s population lives in countries that are experiencing water stress.
123

 Many 

feedstock used for bioenergy production are extremely water intensive with the effect of 

increasing competition for this scarce resource in some rural areas. The quality of 

available water could also be negatively affected by the use of fertilizers and pesticides 

which can damage areas far beyond the zone of cultivation and lead to relevant impacts 

such as marine eutrophication
124

. Indicators and criteria should thus focus on 

sustainable water management practices for ground and surface water.  

 

7.2.4 Soil quality 

Soil quality is essential for the productive capacity of the land, along with the 

production systems and climatic conditions. Nutrient exchanges between organic 

matter, water and soil are essential to soil fertility and need to be maintained for 

sustainable production purposes. Where the soil is exploited for crop production without 

restoring the organic matter and nutrient contents and maintaining a good structure, the 
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nutrient cycles are broken, soil fertility declines and the balance in the agro-ecosystem 

is destroyed. In light of this soil degradation could lead to lowering of the productive 

capacity of the land. Monocultures and the cultivation of some of the most common 

crops used for bioenergy, such as maize, can lead to soil erosion, the depletion of soil 

nutrients, and the energy intensive use of fertilizers
125

. The designation of the feedstock 

production site and the use of sustainable practices (e.g. crop rotation, direct planting, 

terracing, creating tree hedges, direct planting, permanent soil cover, responsible use of 

chemicals)
 
could minimize soil erosion effects

126
. 

 

7.2.5 Air quality 

Emissions of non-GHG pollutants from bioenergy feedstock cultivation, conversion, 

transportation and use will impact on air quality increasing, inter alia, incidence of 

respiratory illnesses. 

The traditional use of biomass in most developing countries, including use of old types 

of wood burning practices, may be a considerable problem especially in rural areas. On 

the other side, using modern combustion systems, the emissions are under strict control 

with negligible external effects. This brings to the consideration that a swift adoption of 

modern bioenergy practices is important. 

 

7.2.6 Land-use change (LUC) 

Bioenergy production can lead to both direct and indirect land-use change (LUC). 

Direct LUC (dLUC) involves changes in land use due to bioenergy feedstock 

production, on sites that were previously used for food and fiber production, as well as 

in case of conversion of natural ecosystems. These changes may produce effects on air, 

water and soil, as well as consequences (positive or negative) on aspects like 

biodiversity, carbon stocks and livelihoods
127

. 

On the other side, indirect LUC (iLUC) refers to the changes in land use that take place 

elsewhere as a consequence of the bioenergy production, in other words land converted 

elsewhere to produce other commodities that were displaced in order to produce 
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bioenergy
128

. The increased cultivation of crops for bioenergy may then displace other 

crops used for food purposes and increase their global prices. This may produce a 

clearing of wilderness land, forests, grasslands, peatlands and wetlands, that otherwise 

would act as a carbon store. This gives an idea of how effects of land-use change may 

be direct and indirect.  

It is not clear so far the magnitude of this impact due to complexity of the issues 

involved in assessing land-use change in general and indirect land-use change (iLUC) in 

particular. The tools for estimating iLUC impacts from bioenergy are few and relatively 

new. Considering that according to IEA
129

 biofuels are expected to represent 9% of total 

transport fuel demand in 2030, it is evident why stakeholders and policy makers 

consider extremely important the biofuels LUC considerations. 
130

 IEA Bioenergy in a 

recent report calculates that changes in land use, mainly those associated with 

deforestation and expansion of agricultural production for food, contribute about 15% 

of global emissions of GHG.
131

 Currently, less than 1% of global agricultural land is 

estimated to be used for biofuel crops cultivation and LUC associated with bioenergy is 

estimated to represent a very small percentage of overall changes in land use
132

.  

Bioenergy feedstocks can be produced in combination with food and fibre, avoiding 

land use displacement. Furthermore, unused marginal and degraded lands can also 

mitigate LUC emissions associated with bioenergy expansion. In addition to this, the 

expansion of lignocellulosic feedstocks for bioenergy to be grown on low carbon 

pasture land is considered to be a promising way of reducing emissions from LUC.
133

 

 

 

7.3 Social aspects 

Bioenergy offers opportunities for growth of the agricultural and forestry sectors and it 

could be higher in developing countries. Much depends on how sustainably this 

bioenergy will be produced and managed. 
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7.3.1 Food security 

The Food and Agriculture Organization of the United Nations (FAO) defines food 

security as a “situation that exists when all people, at all times, have physical, social, 

and economic access to sufficient, safe, and nutritious food that meets their dietary 

needs and food preferences for an active and healthy life”
134

. For food security 

objectives to be realized, all four dimensions must be fulfilled simultaneously: 

availability, stability, access, and utilization. The availability of food supplies could be 

threatened by biofuels production if land, water and other resources are diverted away 

from food production. At the same time if biofuel production drives up commodity 

prices food access could be compromised. On the other hand, the market of biofuels 

may offer growing opportunities to agricultural producers and could contribute to 

increase farm incomes and therefore their availability to buy food. Furthermore, modern 

bioenergy could make energy services cheaper and more available in rural areas, 

improving availability and access of food.
135

  

Stability relates to individuals who are at high risk of temporarily or permanently losing 

their access to the resources needed to consume adequate food, either because these 

individuals cannot ensure ex ante against income shocks or they lack enough “reserves” 

to smooth consumption ex post or both. 

Finally, utilization refers to people’s ability to absorb nutrients contained in their food, 

therefore its sub-dimensions are related to health and access to clean water. 

The challenge of feeding the world’s rapidly growing population is the greatest test 

humankind will face in the coming decades. Due to the economic and financial crisis in 

2008 and 2009, people that suffer hunger worldwide increased to 1.02 billion (FAO 

2009), which corresponds to an increase of about 11%. Soaring food prices in these 

years were caused by a confluence of various factors of which bioenergy was just a 

minor one. Infact, the price hikes, particularly in 2008, were driven by multiple factors 

including increasing cereal demand due to growing populations, higher meat 

consumption in emerging countries, low food stocks, droughts and floods as extreme 
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weather events linked to climate change, high oil prices, increased speculation on food 

commodities, and growing demand of biofuels.
136

 

FAO
137

 reported that feedstock for liquid biofuel production was the largest source of 

new demand for agricultural products and could be a significant factor affecting markets 

in the next decade and beyond, depending on the development of second-generation 

biofuel production. If not well managed, the competition for land use between 

bioenergy feedstock and food crops can potentially contribute – with rising population 

and consumption patterns – to worsen global food security. 

In this context, growth in bioenergy may have repercussions on food security through 

two predominant channels: i) price effects on international markets and ii) local factors 

related to specific production methods of bioenergy and the local context. 

Energy markets are significantly larger than agricultural markets in value terms. Energy 

prices therefore influence agricultural prices in commodities which can function as 

energy crops. Rising energy demand for agricultural crops is creating a floor price for 

agricultural commodities such as sugar, maize and rapeseed. At the same time, energy 

markets also create ceiling prices for these commodities: if their price rises above a 

certain threshold, they are no longer competitive energy carriers compared to alternative 

energy sources and demand for the crops from energy increase.  

When commodity prices rise, producers (large and small-scale) take advantage of this 

situation. However, these higher prices adversely affect commodity buyers, especially 

those for whom food and basic commodities make up a significant part of their 

household expenditure – in particular the urban poor and the poorest among the rural 

poor. The impact of new bioenergy demand and new developments on food security is 

highly context specific and complex and should be taken in due consideration. 
138

  

Recent studies
139

 suggest that a growing bioenergy economy can be the key to driving 

the African agricultural boom. Land is relatively plentiful in Africa and land for crops 

and land for fuel will not necessarily be in direct competition. 
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7.3.2 Access to land, water and other natural resources 

The expansion of bioenergy production can lead to adverse effects on small farmers 

where industrialization and the access of large landowners are not duly regulated. Due 

considerations of existing land rights and land-use rights are necessary to avoid that the 

development of feedstock for bioenergy production would damage local populations.  

 

7.3.3 Rural and social development 

The expansion of bioenergy production can lead to positive effects in terms of rural and 

social development, including an increase of individual income and induced revenues 

with subsequent positive effects on food security, and an increase of employment 

opportunity and an improvement of employment conditions.  

 

7.3.4. Access to energy 

Access to energy derived from an expansion of bioenergy production could be increased 

as mentioned in several previous social aspects. When the number of local producers 

and users of bioenergy increases, the energy access will be increased and improved, 

enabling at the same time new business, employment, health and development 

opportunities. 

 

7.3.5. Human health and safety 

The most important direct effect of bioenergy use on health is due to indoor air 

pollution caused by burning solid fuels (primarily wood, but sometimes also coal, 

animal dug and crop wastes) and using simple and inefficient stoves. The smoke 

released contains a range of health-damaging pollutants which affects members of 

families staying at home, women and children in particular.  

Furthermore, it is important to consider safety and health conditions at work linked to 

the employment opportunities of the bioenergy sector. 
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7.4 Economic aspects  

 

7.4.1. Economic development  

The production of sustainable bioenergy may have positive impacts in terms of 

economic development. As the IRGC
140

 suggests, developing bioenergy has the 

potential to increase the demand for locally grown feedstock, which could promote 

investments and increase employment opportunities. This is particularly true when 

bioenergy production occurs in areas where it can add value to traditional crops or 

create economic opportunities for farmers through the opening up of new markets and 

allowing them to choose among a wider variety of crops. Indirect benefits can also 

include the positive impact on economic activities deriving from off-grid electrification 

in rural areas and the improvement in health conditions (e.g. from improved indoor air 

quality through the use of more efficient cook stoves). 

 

7.4.2. Trade  

Trade in bioenergy and bioenergy feedstock is currently relatively low, but it is 

expected to rise in light of increasing national and/or regional mandates and subsidies 

for bioenergy.
141

 Almost every country and particularly the industrialized ones have 

fixed mandates and have largely used subsidies to drive the development of the 

bioenergy sector. There are completely different opinions related to the potential effects 

of subsidies and mandates on the international market. According to the IRGC, these 

subsidies – together with countries mandates – “create lock-ins to technology and uses” 

leading to additional costs for taxpayers and a vicious circle towards biofuels producers. 

Others believe that these subsidies could also contribute to creating trade distortions, 

reducing the comparative advantage that developing countries have in the production of 

biomass
142

. More prudent positions suggest that “while subsidies might be necessary for 

the early development of biofuel industries, their use should be carefully modulated and 
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reduced over time so they do not become the kind of long-term subsidy that has 

occurred with the oil industry in many countries.” 
143

 

Bioenergy could positively impact on developing countries if well managed: it offers an 

opportunity to such developing countries to export a value-added product, like biofuels, 

rather than just exporting raw biomass. This would also imply a number of related 

considerations, already explored in previous paragraphs, such as social and economic 

development issues.  

From an international trade perspective, it is worth mentioning that in addition to a 

number of multilateral, regional and national policy instruments that currently have an 

impact on international trade of biomass and biofuels, the World Trade Organization 

(WTO) does not currently have a trade regime for biofuels. Therefore, international 

trade of biofuels currently falls under the rules of the General Agreement on Tariffs and 

Trade (GATT 1944) which covers trade in all goods, as well as under the rules of other 

relevant WTO Agreements
144

. Defining a product as an agricultural, industrial or 

environmental product has extremely important implications since the multilateral 

agreed rules applying to these two categories of products are completely different.  

Pragraph 31 (iii) of the Doha Development Agenda calls for “the reduction or, as 

appropriate, elimination of tariffs and non-tariff barriers to environmental goods and 

services”. In light of this, the WTO discussion on the classification of environmental 

goods is particularly important and represents the main disagreement between 

developing and developed countries. While the latter supports liberalization of 

environmental goods and services as a contribution to climate change, developing 

countries have a different position. In particular, Brazil believes that renewable energy 

products (including bioethanol, biodiesel and related products) should be classified as 

environmental goods in order to avoid customer duties applied in highly protectionist 

countries and increase export opportunities. The United States of America and the 

European Union are examples where protectionist policies on biofuels are in place and 

where biofuel is a lot more expensive and less energy efficient with respect to the 

Brazilian one that, in this context, becomes less competitive when customer duties 
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apply. Strong disagreements on this issue have not laid yet to a final international 

decision in the WTO forum.  

 

7.4.3.  Energy security 

A recent study adopted a definition which clarifies the economic aspect of energy 

security: “energy security exists if the energy sector does not cause major welfare-

reducing frictions in the economy at national and global levels”
 145

. In light of this, the 

local dimension of bioenergy production and use can at the same time increase the 

number of energy sources by diversifying the energy portfolio, reduce international 

tension related to energy, and therefore positively influence energy prices. 

 

 

7.5  Policy framework 

In light of the aspects analysed above it is evident the need for policy measures that 

would balance the positive and negative effects of an increase of bioenergy production, 

conversion and use. To this end a better understanding of the environmental, social and 

economic aspects is key, as well as an agreed international strategy. 

 

Current policies are strongly influencing the bioenergy production and consumption in 

many countries. Support policies for bioenergy take different forms, mostly mandates 

and subsidies.  

Mandates are national or regional obligations to use specific quantity or share of 

bioenergy. Subsidies are public incentive systems to promote bioenergy production and 

use. Subsidies could take various forms like feed-in tariffs that are regulatory 

instruments aimed at facilitating investments in the renewable energy sector by offering 

long term contracts to renewable energy producers; and tax incentives and penalties that 

are instruments used by governments to guide the production and consumption of 

energy sources as markets evolve. 
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Mandates and subsidies have been recently strongly criticized, in a report to the G20, to 

aggravate the price inelasticity of bioenergy demand that contributes to volatility in 

agricultural prices and therefore negatively impact on food security.
 146

 This statement is 

extremely controversial. We have already analysed the linkages between bioenergy and 

food security and also highlighted the number of elements that have an impact on food 

security. I don’t believe that demonizing bioenergy and current bioenergy policies is an 

effective approach. I believe that policy makers should apply flexible policies that 

would put in place temporary measures to adjust such policies when global food 

markets are under pressure.  

 

Governments are currently using those and other policy tools to foster bioenergy 

development. Table 1 gives an overview of support policies currently used in various 

countries. 

 

Table 1  Key Policy Instruments 
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Brazil E, T   T         Eth 

China   E,T T E,T E, H E,H   n/a 

India T, (E*)   E  E,H,T  E      n/a 

Mexico (E*) (T) (E)     (E)   Eth 

South 
Africa 

  E, (T) (E),T         n/a 

                  

Canada E** E**,T T E,H,T      Eth 

France   E*,H*,T E,H,T   E     as EU 
below 

Germany E*,T    H H E E (E,H,T) as EU 
below 
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Energy Policy 
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Italy E* E*,T T E, H E E   as EU 
below 

Japan   E,H,T       E   Eth, B-D 

Russia   (E,H,T) (T)         n/a 

UK E*,T* E*,T E,H,T E,H E   T as EU 
below 

US T, Eth E** E,T, 
Eth, B-
D 

E,T      Eth 

                  

EU E*, T E*,H*, 
T 

T E,H,T   E (T) Eth.;B-D 

Source: GBEP, 2007, updated in 2008. 

E: electricity; H: heat; T: transport; Eth: ethanol; B-D: biodiesel; * target applies to 

all renewable energy sources; ** target is set at a sub-national level; (..) policy 

instrument still under development/awaiting approval; 
1 

blending or market 

penetration; 
2 

publicly financed incentives: tax reductions, subsidies, loan 

support/guarantees. 

  
 

It is important to notice that these policies may represent a relevant opportunity for 

developing countries producing bioenergy for export purposes. In light of this trade 

restrictions on bioenergy and biomass should be eliminated to favour diversification of 

suppliers.  

 

To guide policy makers in their decisions a number of national, regional and 

international initiatives have developed guidelines, indicators or even standards, but 

very few bring the added value to be intergovernmental, aimed at informing directly 

policy makers in a global context. The previous chapter gave an overview of these 

initiatives. 
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7.6    Conclusions 

Bioenergy production is expected to increase by around one-third over the next two 

decades, from just under 1,200 MTOE in 2005 to over 1,600 MTOE in 2030. Most of 

this expansion will occur in the use of primary solid biomass to produce heat and power 

in modern bioenergy systems. However, traditional production of bioenergy will remain 

the largest component of bioenergy production overall and the outlook for this 

component will have the largest influence on poverty and the environment in the future. 

 

Demand for agricultural feedstocks for liquid biofuels will be a significant factor for 

agricultural markets over the next decade and beyond. It may help reverse the long-term 

decline in real agricultural commodity prices. 

 

In the long term, expanded demand and increased prices for agricultural commodities 

may represent an opportunity for agricultural and rural development. However, higher 

commodity prices alone are not enough; enhancing research, enabling institutions, 

infrastructure and sound policies are also urgently needed.  

 

Increased production of bioenergy will create a significant amount of income and 

employment that will contribute to poverty alleviation. However, the impacts of future 

bioenergy developments on poverty are complicated by the redistribution of income that 

may occur due to shifts in agricultural markets. In addition, the impact on poverty will 

be affected by changes in land-use and access to land and other resources that may 

occur as a result of these developments. 

 

The environmental impact of the outlook for bioenergy production will vary greatly by 

country, depending on the types of bioenergy produced and, in particular, land-use 

changes arising as a result of bioenergy production. 

 

These conclusions  give an overview of the complexity of the sustainable development 

of bioenergy in the near future. 
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Chapter 8.     Methodology for an integrated assessment  

In light of the wide bioenergy overview previously given, this chapter will develop a 

methodology for a qualitative integrated assessment (IA)
147

 of different types of 

bioenergy and related sustainability aspects. This holistic approach will facilitate, in the 

next chapter, a multi criteria assessment of intersection aspects, including cause-

effect
148

, of bioenergy and sustainability.  

 

To develop the methodology three steps were undertaken: 

1) Select criteria for assessing the intersection aspects  

2) Identify a scale of evaluation 

3) Organize criteria in a matrix 

 

The following step related to the examination of the results will be dealt with in the 

following chapter towards a multi-criteria assessment of bioenergy sustainability 

potentials. 
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8.1  Criteria selection 

The criteria selection was inspired by previous considerations related to different types 

of bioenergy
149

 and different sustainability aspects
150

.  

The selected criteria and their justification are summarized in Table 1.  

 

Table 1 Description and justification of criteria for sustainable bioenergy IA 

 

Aspects  n.  Criteria used for IA Justification for selection  

    

Types of bioenergy  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sustainability aspects 

 

Environmental pillar 

 

 

 

 

 

 

 

Social pillar 

 

 

 

 

 

 

 

Economic pillar 

 

1 

2 

3 

 

4 
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6 

 

7 

 

8 

 

9 

 

 

 

10 

11 

12 

 

13 

14 

15 

 

16 

17 

 

18 

 

19 

20 

 

21 

22 

23 

 

Bioethanol from sugarcane  

Bioethanol from corn 

Bioethanol from sugarbeet  

 

Biodiesel from rapeseeds 

Biodiesel from palm oil 

Biodiesel from soybean  

 

Biogas  

 

Wood fuel 

 

Second generation biofuels 

 

 

 

GHG emissions 

Biodiversity 

Water availability,  

use efficiency and quality 

Soil quality 

Air quality 

Land-use change 

 

Food security 

Access to land, water and  

other natural resources 

Rural and social  

development 

Access to energy 

Human health and safety  

 

Economic development 

Trade 

Energy security 

 

The different production 

systems of bioenergy may 

have very divers impacts on 

sustainability in light of the 

biomass source used. In 

depth analysis of various 

types of bioenergy (see 

chapter 2) is therefore 

essential to assess 

sustainability impacts to this 

study. 

 

 

 

 

Sustainability aspects, 

considered under the three 

pillars of sustainable 

development, were analyzed 

in details in chapter 7. 
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150
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Criteria related to the types of bioenergy were: (i) bioethanol from sugarcane; (ii) 

bioethanol from corn; (iii) bioethanol from sugarbeet; (iv) biodiesel from rapeseeds; (v) 

biodiesel from palm oil; (vi) biodiesel from soybean; (vii) biogas; (viii) wood fuel; and 

(ix) second generation biofuels. 

 

Criteria related to sustainability aspects of bioenergy were divided into the three pillars 

of sustainable development – environmental, social and economic – and were: (i) GHG 

emissions; (ii) biodiversity; (iii) water availability, use efficiency and quality; (iv) soil 

quality; (v) air quality; (vi) land-use change; (vii) food security; (viii) access to land, 

water and other natural resources; (ix) rural and social development; (x) access to 

energy; (xi) human health and safety; (xii) economic development; (xiii) trade; and (xiv) 

energy security. 

 

 

8.2  Scale of evaluation 

The following scale of evaluation was adopted:  

1. Very Good 

2. Good 

3. Satisfactory 

4. Potential Risk. 

This scale allows assessing the expected qualitative performance of each sustainability 

aspect against the different types of bioenergy produced and therefore scoring bioenergy 

sustainability potentials. Most of these evaluations are based on recent relevant studies. 

 

 

8.3  Criteria in a matrix 

The criteria selected above were organized in a matrix in Table 2. 
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Table 2  Matrix for bioenergy sustainability IA 
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GHG emissions          

Biodiversity          

Water 

availability, use 

efficiency and 
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Soil quality          

Air quality          

Land-use 

change 
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Food security          

Access to land, 

water and other 

natural 

resources 

         

Rural and social 

development 

         

Access to 

energy 

         

Human health 

and safety 
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Economic 

development 

         

Trade          

Energy security          
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Chapter 9.  Multi criteria assessment of bioenergy sustainability 

potentials  

The methodology developed above is the basis of the multi criteria assessment of 

intersection aspects of bioenergy and sustainability dealt with in this chapter.  

 

Different temporal and geographical conditions of the bioenergy production systems 

may bring to very different estimations in terms of sustainability potentials of 

bioenergy. Recent studies reflect these very diverse estimations.  

 

Table 1 gives an overview of the multi criteria assessment of bioenergy sustainability 

potentials in light of detailed considerations to follow on each sustainability aspect.  

 

Table 1  Multi criteria assessment of bioenergy sustainability potentials 
 

 

 

SUSTAINABILITY 

ASPECTS 

 

TYPES OF BIOENERGY 

BIOETHANOL BIODIESEL BIOGAS 
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GHG emissions 1 3 2 2 4 2 2 3 1 

Biodiversity 4 2 2 2 4 2 n.a. 2 2 

Water 

availability, use 

efficiency and 

quality 

3 3 2 3 3 3 2 2 2 

Soil quality 2 3 2 3 4 2 2 2 2 

Air quality 1 3 2 2 4 2 2 4 1 

Land-use 

change 

2 3 2 3 4  3 2 n.a. 1 
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S
O

C
IA

L
 

Food security 3 4 2 2 3 3 1 1 1 

Access to land, 

water and other 

natural 

resources 

3 3 2 2 3 3 2 2 2 

Rural and social 

development 

1 1 3 2 1 1 2 4 2 

Access to 

energy 

1 1 2 2 1 1 2 2 2 

Human health 

and safety 

3 2 2 2 3 2 2 4 1 

E
C

O
N

O
M

IC
 

Economic 

development 

1 1 2 2 1 1 2 2 1 

Trade 1 1 2 2 1 1 1 1 1 

Energy security 1 1 2 2 1 1 1 1 1 

Note: 1. Very Good; 2. Good; 3. Satisfactory; 4. Potential Risk; and n.a. not available 

 

 

9.1  GHG emissions 

The impact of bioenergy production on greenhouse gas emissions differs according to 

feedstock, location, agricultural practices and conversion technology. In some cases, the 

net effect may be unfavourable but in general it seems to be quite good, in particular 

with reference to the bioethanol produced from sugarcane and second generation. Data 

related to all types of bioethanol production, biodielsel from rapeseeds and second 

generation are shown below in Figure 1 and are based on the IEA 2007
151

.  

Also a joint IEA and UNEP review
152

 recognize that the GHG reduction potential of 

biofuels differs strongly depending on the feedstock, cultivation method and other 

factors. Leaving aside the potential impact of land use change, the best options as 

shown in Figure 2 can reduce GHG emissions by between 70-100% (ethanol from 

sugarcane, and lignocellulosic); others can provide reductions of between 40-50% 

(ethanol from sugarbeet and biodiesel from rape). Only wheat and corn based ethanol 
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have been found offer little or no GHG reductions. Data related to palm oil are even 

more negative. 

 

Figure 1   LCA GHG abatement potential compared to gasoline 

Well-to-wheel emission reductions

0 20 40 60 80 100

Second generation

Rapeseed, EU

Corn, US

Wheat, EU

Sugar cane, Brazil

Sugar beet, EU

% reduction, compared to petroleum gasoline

 

Source: IEA, 2007.  

Note: Wide ranges are partly due to varying LCA assumptions and methodologies.   

 

 

Figure 2   LCA GHG Emissions compared to gasoline and diesel fuels 

 
 

Source: UNEP/IEA 2008  
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Biodiesel from palm oil is the only one which highlights potential risk due to the 

possibility to produce palm oil using tropical forest areas or converting peatlands into 

palm oil plantations. In the latter case, considering that in their natural state tropical 

peatlands have a high potential to sequester carbon, drainage and degradation of peat 

forests result in carbon losses mainly through increased decomposition of the peat. On 

this issue a study shows in details that only in Indonesia peatlands account for 27 

million hectares, 12 million hectares (45%) of which are currently deforested and 

drained, mostly to produce palm oil biodiesel increasingly exported to Europe
153

. 

Assessment on biodiesel production from soybean reveals good potentials. The range of 

GHG emission savings may vary a lot depending on different studies: from possible 

savings equivalent to 31% GHG emissions
154

, to savings between 74-78% GHG 

emissions
155

.  

Additional relevant data for GHG emissions related to bioenergy crops are shown in 

Figure 3, where good potential is also recognized for biogas
156

. 

 

Satisfactory potentials are registered for woodfuels. On this issue, despite the fact 

traditional open fires and simple low-efficiency stoves have low combustion efficiency, 

producing relevant level of emissions negative both for climate change and local air 

pollution, improved cookstoves and other advanced biomass systems for cooking have 
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greatly increased combustion efficiency and may register satisfactory savings in terms 

of GHG emissions.
157

  

The largest impact is determined by land-use change as agricultural area is expanded, 

for example through deforestation. 

 

 

Figure 3  GHG emissions (CO2 equivalent)  per unit of output – Km transport or 

MJ electricity/heat delivered to final end use 

 

Source: IEA Bioenergy, 2011. 

Note: Possible LUC emissions are not included. “Oter crops”refers to corn, sugar beet 

and wheat; biomass refers to lignocellulosic feedstocks inclusing fores residues, straw 

and lignocellulosic plants; biodiesel is based on rapeseed, soy and sunflower. CTL and 

BCTL refer to coal-to-liquid and biomass/coal-to-liquid processes 
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9.2 Biodiversity 

Biodiversity loss occurs when high biodiversity land is converted into plantations that 

contain lower levels of biodiversity. 

Tropical forests contain a high proportion of global biodiversity and are particularly 

subject to conversion to biofuel plantations
158

, in particular sugarcane and palm oil 

plantations. Studies have estimated that 55-59% of oil palm expansion in Malaysia, and 

56% in Indonesia occurred at the expense of forests
159

, with others increasing the figure 

to 80% in Malaysia
160

. Expansion of biofuels into natural ecosystems is not just a 

problem in Southeast Asia. In Latin America, for example, it has been reported that 

sugarcane is increasing heavily into the Brazilian Cerrado, the world’s most biodiverse 

savannah, and the Pantanal wetlands
161

. One study has estimated that two thirds of the 

Cerrado have been destroyed or degraded, threatening hundreds of species
162

. However, 

palm oil is not only produced in Southeast Asia and infact it has also been linked to 

large-scale deforestation in countries such as Colombia, Ecuador, Brazil, Central 

America, Uganda, and Cameroon, amongst others. Similarly, sugarcane is not only 

produced in Latin America but also in Africa, where it has been recognized that it can 

become a major threat to biodiversity in tropical wetlands.
163

 

Biodiversity loss may not occur if agricultural production is optimized and yields 

increased on existing agricultural land
164

 or if energy crops are rotated with food crops 

as done in some parts of Brazil
165

. These considerations applies to all recognized areas 

of high biodiversity value or critical ecosystems converted to bioenergy production, 

therefore if the attention is high on biodiversity values the biodiversity loss may not 

occur.  
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The use of genetically modified (GM) biofuel crops – such as for corn, rapeseed and 

soybean, amongst others - has been suggested in order to increase the production of 

biofuel. This use may carry risks for biodiversity. In particular, the risk to transfer gene 

modification to natural ecosystems is a particular risk for tree species. 

Woodfuel may positively or negatively impact on biodiversity, mainly due to land-use 

change. In particular, biodiversity is expected to increase if woodfuel is replacing 

pasture or annual agricultural crops, and to decrease if it is planted on land with high 

biodiversity such as wetlands or native forests.
166

 

Second generation biofuels could remove some of the issues with land conversion, as 

they can be grown on marginal land and can be produced from agricultural and forestry 

waste products. In such cases, feedstock cultivation would either have no additional 

impact or provide some benefits with regards to biodiversity.  

 

 

9.3 Water availability, use efficiency and quality 

Bioenergy production, conversion and use may have both positive and negative effects 

also on water-related matters.  

With reference to water needs for the different types of feedstocks used for bioenergy it 

is important to highlight that sugarcane seems to be the most water intensive crop with 

respect to most others analysed in this research
167

 as shown in Table 2. 

Table 2  Indicative values of crop water needs and sensitivity to drought  

Crop Crop water need 

(mm/total growing 

period) 

Sensitivity to drought 

Alfalfa 800-1600 low-medium 

Banana 1200-2200 high 

Barley/Oats/Wheat 450-650 low-medium 

Bean 300-500 medium-high 

Cabbage 350-500 medium-high 
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Citrus 900-1200 low-medium 

Cotton 700-1300 low 

Maize (corn) 500-800 medium-high 

Melon 400-600 medium-high 

Onion 350-550 medium-high 

Peanut 500-700 low-medium 

Pea 350-500 medium-high 

Pepper 600-900 medium-high 

Potato 500-700 high 

Rice (paddy) 450-700 high 

Sorghum/Millet 450-650 low 

Soybean 450-700 low-medium 

Sugarbeet 550-750 low-medium 

Sugarcane 1500-2500 high 

Sunflower 600-1000 low-medium 

Tomato 400-800 medium-high 

Source: Brouwer and Heibloem, FAO (1986). 

 

Use of residues and processing by-products could substantially reduce the water 

intensity of bioenergy feedstock production since the water used to produce food and 

conventional forest products provides residues and by-products for bioenergy. 

Bioenergy related water quality effects can occur throughout the entire production 

chain. While the biomass production phase represents a source of diffuse pollution due 

to intensive agricultural production employing fertilizers and different types of 

pesticides as well as other agricultural practices like tillage of unsuitable soils; the 

conversion phase is considered a point source of chemical, biological and thermal 

pollution of aquatic systems
168

. While the thermal pollution may apply to second 

generation production systems, with reference to the impact of pesticides
169

 and 

nitrogen use on water quality it is important to mention that corn and soybean 

production systems imply higher use of pesticides and nitrogen with respect to 

sugarcane and other energy crops
170

 as shown in Figure 4.  
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Figure 4 Nitrogen and pesticide requirements for producing 1 L of ethanol (if 

fertilized) from different crops.  

 

Source: Dominguez-Faus R., Powers S., Burken J., and Alvarez P. J., (2009).  

Copyright © 2009 American Chemical Society 

Note*: Soybean is used for biodiesel production; its requirements were estimated for an 

energy-equivalent volume of ethanol. In addition, soybean is a leguminous plant and 

only about 18% of the total soybean crop comes from N-fertilized fields.  

 

 

For palm oil while water use is a significant issue related to the nursery phase of 

seedling production and in the mill, it is not considered relevant in terms of irrigation of 

palms which is not common. On the other side, the water pollution due to use of 

pesticides and other agrochemicals, run-off, sedimentation, pollution by effluent 

discharge and hydrocarbon contamination related to palm oil cultivations can be 

significant.
171

 

With reference to rapeseed it requires large amounts of water
172

 and large use of 

fertilizers, in particular nitrogen and sulphur that are key elements for high yields.
173
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Woodfuel harvesting can have significant effects on water quality and quantity, for 

example negatively impacting with soil erosion and run-off effects. On the other side, 

forest plantations can require less fertilizers and pesticides than annual agricultural 

crops, therefore reducing water pollution effects; and may be less water intensive than 

annual agricultural crops, depending on species used and management systems used. 

Furthermore, forest root systems help to filter pollutants in surface water.
174

 

No particular water impacts have been stressed related to biogas systems. 

 

 

9.4 Soil quality 

Living organisms are essential to all productive soils; they digest dead plant matter, 

cycle nutrients essential for plant growth, and improve the soil structure. Crop rotations 

are widely effective in combating disease cycles and maintaining soil microbiological 

and enzyme levels.  

Harvesting energy crops can have several impacts on nutrient cycling as nutrients are 

removed with the crop. Limited tillage and turnover of organic matter to the soil could 

also enhance soil quality compared with systems that have frequent tillage and complete 

residue removal.
175

 

Soil degradation can contribute to reduce the productive capacity of the land. 

Appropriate agricultural and soil management practices, can help maintain and improve 

soil quality and therefore have positive effects on productive capacity of the land. 

The sequestration or release of carbon (C) in soil is a significant element of growing 

bioenergy crops. Soil organic carbon (SOC) represents an important C sink in the 

lifecycle C balances of biofuels and strongly influences soil quality.
176

 

Different crops may have different ability to sequester SOC and therefore to contribute 

to maintain and improve soil quality. In particular, while SOC was lost with corn 
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production with residue harvest, sugarcane production contributes to SOC in the long 

term as shown in Figures 5 and 6.
177

   

 

Figures 5  and 6  Changes in soil organic carbon under biofuel crops 

 

 

Source: Anderson-Teixeira et al. 

 

Figure 4 shows projected percentage change in SOC concentration (SOCc) as a function 

of depth and time under biofuel crops: (a) corn with 100% residue removal, (b) 

sugarcane, (c) Miscanthus, (d) switchgrass, and (e) mixed native communities. Figure 5 

shows projected net changes in SOC accumulation (SOCa) in the top 30 cm of soil 

under biofuel crops of various ages.  
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As for rapeseed similar considerations to small grains could be done related to the level 

of impact on soil fertility178, while no particular impact on soil has been highlighted in 

recent studies for sugarbeet and soybean. 

In addition to these considerations, it is important to refer back to potential risks related 

to bioenergy from palm oil when it is produced using tropical forest areas or converting 

peat lands with soil degradation effects as a result. 

Biogas has been recognized as helping to sustain favourable soil conditions
179

, while 

harvesting forest residues practices for bioenergy purposes (woodfuel) should aim to 

minimize nutrient removal and physical damage to the soil.
180

 This latter consideration 

could be applied to second generation practices as well. 

 

 

9.5 Air quality 

Energy crops can impact air quality in a variety of ways, again depending on the 

particular energy crop, on the land use it is replacing, and on how it is managed. Same 

considerations as for the greenhouse gas emissions could be applied for air quality 

impacts. 

Field burning of agricultural residues is a widely practice in some areas, but if this is 

done in a properly designed and operating boiler, furnace, gasifier, etc., it produces 

much fewer emissions than field burning.
181

 As for woodfuel if incomplete combustion 

happens, carbon is released in other forms, including methane, nitrous oxide, carbon 

monoxide and non-methane hydrocarbons.
182

 These GHG and non-GHG emissions 

from woodfuel practices, but in general from bioenergy feedstock cultivation, 

conversion, transportation and use, impact on air quality increasing, inter alia, incidence 

of respiratory illnesses. In particular, indoor air quality is an effect of the traditional use 

of biomass in most rural areas of developing countries, including use of old types of 
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wood burning practice. In fact on this regard it is important to reaffirm that 80%
183

 of 

bioenergy is currently used in developing countries in a traditional manner (mainly 

woodfuel and charcoal which can only deliver heat) as solid fuels (see Figure 7) for 

cooking, heating and lighting (often with low efficiency).  

 

Figure 7   Linkages between household energy use and development levels 

 

Source: WHO 2006. 

 

This important percentage is to be analysed together with related data of high level of 

indoor air pollution due to burning solid fuels practices. In particular, a typical 24-hour 

levels of PM10 in biomass-using homes in Africa, Asia or Latin America have a range of 

300 to 3.000 (with peaks of 10.000) micrograms per cubic metre (µg/m³), that compared 

with the standard level for annual PM10 in outdoor air set by the United Nations 

Environmental Protection Agency (USEPA) is 50 µg/m³ and the one agreed by the 

European Union is 40 µg/m³184, it shows how alarming the levels of indoor air pollution are 
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(Figure 8)
185

. In addition, as these cooking practices take place in developing countries 

every day for many hours, most people (mainly women and children that spend most of 

their time at home) are exposed to extremely important levels of PM10 with dramatic 

consequences for health. This will be also reflected in the analysis of woodfuel impact 

related to the social aspect “human health and safety”. 

 

Figure 8  Indoor and outdoor air pollution exposure 

 

 

Source: Margulis S., Paunio M. and Acharya A., 2006.  Based on WHO 2006. 
 

 

9.6 Land-use change 

The occupation of larger percentage of land worldwide is directly connected with the 

expansion of the bioenergy sector. Global estimates for the amount of land which will be 

required for future bioenergy production ranges from 118 to 508 Mha or up to 36% of the 

current arable land by 2030
186

. Different energy crops can impact in different ways on 

land-use change and, as a consequence, on sustainable development. These 

                                                 
185

 Margulis S., Paunio M. and Acharya A., 2006, Addressing Indoor Air Pollution in Africa. Key to 

improving household health, Clean Air Initiative.  

Available at:  http://www.unep.org/urban_environment/PDFs/IAPAfrica.pdf. 
186

 Ravindranath N. H., Manuvier r., Fargione J., Canadell J. G., Berndes g., Woods J., Watson H., and 

Sathaye J., 2009, Greenhouse Gas Implications of Land Use and Land Conversion to Biofuels Crops. In: 

Biofuels: Environmental consequences & Implications of Changing Land Use. Howarth RW, Bringezu 

9eds), Scientifica Committee on Problems of the Environment (SCOPE), island Press, New York. 

Available at: http;//cip.cornell.edu/biofuels 

http://www.unep.org/urban_environment/PDFs/IAPAfrica.pdf


 131 

interlinkages are complicated and will depend strongly on the country context. It is even 

more complicated to determine the indirect effects of land-use change due to bioenergy. 

On this regards many different studies highlighted different results related to indirect 

effect of land-use change due to various bioenergy feedstock production and their 

comparison is extremely interesting
187

. In particular, in terms of emissions from direct 

and indirect land-use change, Table 3 shows data of recent studies, most of which  

highlight that sugarcane and sugarbeet have the lowest emissions, followed by corn and 

reapeseed, and then soy, with palm oil as last
188

. Also cropland expansion impacts result 

lower for sugarcane, followed by corn and then soy. 

 

Table 3  Cropland expansion and GHG effects of due to bioenergy – Results from 

different studies 

 

 

Unit 
EPA 

(RFS2)
189

 
IFPRI

190
 

E4tech

191
 

Bioethanol from sugarcane 
    

Cropland expansion Ha/toe 0,14 n.a. 0,22 

GHG Emissions from (I)LUC gCO2eq/MJ 

fuel 

4 18 22 

Bioethanol from corn 
    

Cropland expansion Ha/toe 0,26 n.a. n.a. 

GHG Emissions from (I)LUC gCO2eq/MJ 

fuel 

27 54 n.a. 
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Bioethanol from sugarbeet 
    

Cropland expansion Ha/toe n.a. n.a. n.a. 

GHG Emissions from (I)LUC gCO2eq/MJ 

fuel 

n.a. 16 n.a. 

Biodiesel from rapeseed 
    

Cropland expansion Ha/toe n.a. n.a. 0,32 

GHG Emissions from (I)LUC gCO2eq/MJ 

fuel 

n.a. 54 17 

Biodiesel from palm oil 
  50  

Cropland expansion Ha/toe n.a. n.a. 0,11 

GHG Emissions from (I)LUC gCO2eq/MJ 

fuel 

n.a. n.a. 81 

Biodiesel from soy 
    

Cropland expansion Ha/toe 0,94 n.a. 0,16 

GHG Emissions from (I)LUC gCO2eq/MJ 

fuel 

32 75 66 

Source: Based on Dehue et al., 2011. 

Note: n.a. not available 

 

 

Despite this, sugarcane appears to be less competitive and more emitting in terms of 

carbon stock losses from conversion to pasture with respect to other crops; high 

emitting in terms of additional fertilizers used; and with high demand of yield increase, 

but more competitive in terms of co-products opportunities. On the other side palm oil 

appears to be less competitive in terms of co-product opportunities and carbon stock 

losses from damages to the tropical forests, including peatlands, with respect to the 

other crops analyzed. In addition, corn and rapeseeds generally register more negative 

performances on indirect land-use change related issues with respect to other bioenergy 
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crops, even if rapeseed register the positive impact in terms of high substitution values 

for co-products.
192

 

On biogas no particular positive or negative effects have been registered in terms of 

impact on land-use change. While the expansion of lignocellulosic feedstocks for 

bioenergy to be grown on low carbon pasture land is considered to be a promising way 

of reducing emissions from LUC.
193

 

 

 

9.7 Food security 

The impact of bioenergy on food security, including through prices, is complex. 

Assessing the impact requires careful analysis of many variables. While it is true that 

bioenergy production can change the availability and price of food by competing for 

land with food crops or livestock for land, it is also true that this "fuel versus food" 

competition needs further research as current estimates vary widely and depend on the 

type of crop and region. In general, the impact on food security may be more important 

on those crops used also for food and feed purposes in the tropical zone.  

Furthermore, biofuels policy mandates and blending limitations, introduced by many 

governments and at regional level, have generated a large demand for bioenergy crops, 

influencing their prices
194

, and therefore affordability.  Table 4 summarizes estimations 

from different studies on food price impacts due to biofuels production, and Table 5 

reflects the impact on food security showing the price increase of food products due to 

biofuels production.  

No negative impacts on food security have been registered for biogas and woodfuel. 

The same applies to second generation practices that do not compete with food 

production.
195
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Table 4  Biofuels impact on food price – Results from different studies 

 

Source  Estimation  Commodity  Time period  

World Bank 
196

 

(July 2008)  

75 %  global food index  January 2002 – February 2008  

IFPRI 
197

 

(May 2008)  

39 % 

21-22 %  

maize  

rice & wheat  

2000 – 2007 

2000 – 2007  

OECD-FAO
198

  

(July 2008)  

42 % 

34 % 

24 %  

coarse grains 

vegetable oils 

wheat  

2008 – 2017 

2008 – 2017  

2008 – 2017  

Collins
199

   

(June 2008)  

25-60 % 

19-26 %  

maize 

US retail food  

2006 – 2008 

2006 – 2008  

Glauber
200

  

(June 2008)  

23-31 % 

10 % 

4-5 %  

commodities 

global food index 

US retail food  

April 2007 – April 2008 

April 2007 – April 2008 

January – April 2008  

CEA
201

 (May 2008)  35 % 

3 %  

maize 

global food index  

March 2007 – March 2008 

March 2007 – March 2008  

Source: Flammini A., 2009. 
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Table 5  Effects of world biofuels production on global food prices 
 

        Direct Effect  

 

    Indirect Effect             Total Effect  

Pushed    

up   Price 

(pps)  

  Share   of 

Total Price 

Increase     

(%)  

Pushed       

up Price 

(pps)  

Share of         

Total Price 

Increase 

(%)  

Pushed 

up Price 

(pps)  

Share of 

Total Price 

Increase 

(%)  

                         (1)       (2)        (3)        (4)  (5=1+3)    (6=2+4)  

IMF Food 

Index  

3.74  6.75  3.11  5.62  6.85  12.36  

Corn  1.20  2.17  0.42  0.76  1.62  2.93  

Sugar  0.78  1.41  0.00  0.00  0.78  1.41  

Wheat  0.04  0.06  0.88  1.59  0.92  1.66  

Barley  0.01  0.01  0.25  0.45  0.25  0.46  

Soybeans  0.62  1.12  0.69  1.24  1.31  2.36  

Soybean 

Oil  

0.25  0.45  0.69  1.24  0.94  1.69  

Beef  0.00  0.00  0.18  0.33  0.18  0.33  

Source: Baier S., et al, 2009 

Note: pps percentage points 

 

 

9.8 Access to land, water and other natural resources 

Potential development of bioeenrgy could lead to increased demand for land and related 

natural resources.
202

 Large-scale acquisitions of farmland by international investors in 

Africa
203

, Latin America, Central Asia and Southeast Asia is increasing
204

, also in light 

of international biofuels policy mandates. This is a hot issue because land, and its 

related natural resources, is key for identity, livelihoods and foods security. Impact on 

access to land, water and other natural resources due to bioenergy production are mostly 

reflected in crop productions of the mentioned areas.  

Figure 9 shows land use (and therefore land impact) in the world for agricultural 

practices in 2006, with particular highlight on bioenergy related crops.  

 

 

                                                 
202
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204
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Figure 9  Land use in the world in 2006  

 

 

Sources: Flammini A., 2009. Based on FAOSTAT  

 

 

Figure 10 shows fluctuations of land use for some agricultural crops in selected year 

periods. These figures are useful to determine land impacts from various bioenergy crop 

productions. 

Biogas register good performances in terms of access to land, water and other natural 

resources; the same applies to woodfuel and second generation biofuels. These last two 

practices even if produced from forestry and agricultural residues do not require 

cultivation of additional land and therefore land competition is less of an issue.
205

  

 

 

 

 

 

 

                                                 
205

 IEA, 2010. Sustainable production of second-generation biofuels. Potential and perspectives in major 

economies and developing countries, OECD/IEA, Paris. 

 



 137 

Figure 10  Land use agricultural crops (thousand hectares)  

 

 

Source: FAOSTAT 2008.  

 

 

9.9 Rural and social development 

In the long run the expansion of bioenergy production can represent an opportunity in 

terms of rural and social development in developing countries,
206

 specifically in Africa, 

Latin America, Central Asia and Southeast Asia. These positive effects on rural and 

social development are linked to the potential of bioenergy crop production in the 

above-mentioned regions, as shown in Table 6, that may facilitate new investments in 

the agricultural sector with the potential to register new employment opportunities for 

an estimated 2.5 billion people worldwide that depends on agriculture, including 900 

million rural poor.
207
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Table 6  Bioenergy crop production by leading global producers (2007/2008) 
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SUGARCANE              

Production (ml 

MT) 
- 514 - 106 - 356 - - - - 55 64 - 

Percentage of 

global 

production 

- 33.0 - 6.8 - 22.8 - - - - 3.5 4.1 - 

CORN              

Production  

(ml MT/hectare) 
20.9 58.6 - 152 - - - - - 22.7 - - 331 

Percentage of 

global 

production 

2.6 7.4  19.2 - - - - - 2.9 - - 41.8 

SUGARBEET              

Production - - - - n.s. - - - - - - - - 

Percentage of 

global 

production 

- - - - n.a. - - - - - - - - 

RAPESEED              

Volume (ml 

MT) 

- - 1.7 3.9 7.6 2 - 0.9 - - - - - 

Percentage of 

global 

production 

- - 9.2 21.2 41.5 10.8 - 4.9 - - - - - 

PALM OIL              

Volume (ml 

MT) 

- - - - - - 19.2 - 17.5 - - - - 

Percentage of 

global 

production 

- - - - - - 45.2 - 41.2 - - - - 
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SOYBEAN              

Production  

(ml MT/hectare) 
50.5 60 - 16.8 - 9.2 - - - - - - 79.5 

Percentage of 

global 

production 

21.4 25.5 - 7.1 - 3.9 - - - - - - 33.7 

Source: Based on Cushion et al. (2010) 

Note: n.a. not available; n.s. not specified.  

 

 

A recent study estimates that 2.7 billion people worldwide do not have access to clean 

cooking facilities, 84% of these are in rural communities and depend mostly on 

traditional biomass.
208

 The same study foresees that even with projected economic 

growth and increased investments in modern energy services by 2030 2.7 billion people 

will still lack access to clean cooking facilities unless significant policies are put in 

place.
209

 

In addition, while biogas registers good performances in terms of opportunity for rural 

and social development, the above mentioned high dependence on woodfuel to meet 

cooking and heating needs still represent a risk for rural communities. Women and 

children spend significan amount of time collecting biomass for cooking and heating. 

This have subsequent negative effects on their life conditions, such as in terms of 

educational prospects of children and helth problems.
210

 

Finally, regarding second generation biofuels despite they represent an option to create 

additional market opportunities they also imply the use of skilled workers and engineers 

respectively to work and manage plant operations with complex production processes. 

This skelled labour force is relatively difficult to find in developing countries and 

therefore second generation practices represent a good (but not extremely good) 

opportunity in terms of social and rural development.
211
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9.10 Access to energy 

Access to modern energy can represent a source of better life for all. The expansion of 

bioenergy production can represent an opportunity as it can contribute to providing 

clean energy access in rural communities
212

 (in particular in Africa, Latin America, 

Central Asia and Southeast Asia), thus helping to create new economic opportunities 

and therefore improve rural development. These positive effects on access to energy, as 

mentioned for rural and social development, are linked to the potential of bioenergy 

crop production, as shown in Table 6.   

Biogas, woodfuel and second generation biofuels could have good effects in terms of 

access to energy. In particular, while biogas and woodfuel are relatively easy to be 

produced in rural areas facilitating access to energy and diversification of energy 

sources; second generation biofuels may have very good impact in terms of access to 

energy and diversification, but the technical and economic efforts required would be too 

high for developing countries.
213

  

 

 

9.11 Human health and safety 

It is important to consider safety and health conditions as a result of employment 

conditions as well as of environmental pollution due to bioenergy productions. While 

environmental impacts have been examined at the beginning of this chapter, it is worth 

referring to employment conditions here. In particular, cultivation and fruit picking by 

hand is labour-intensive and needs around one person per hectare
214

. This applies, 

mostly in rural areas and in different manners, to jatropa, sugarcane (manual harvesting) 

and palm oil cultivations, as well as to rural corn practices, as these are all time 

consuming and laborious processes.  

Recycling and reuse of human and animal excreta from toilets through biogas 

generation may improve sanitation and health in rural communities. 
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In addition, as previously highlighted in this chapter (in paragraph 9.5 “Air quality” and 

in particular in Figure 8) the most relevant direct effect of bioenergy use on health is 

due to indoor air pollution caused by burning solid fuels (mainly wood, but sometimes 

also coal, animal dug and crop wastes), using inefficient stoves. Globally indoor air 

pollution from solid fuel use is responsible for 1.6 million deaths (1.5 million in 

2000).
215

 A recent study
216

 has reported that almost 40% of acute respiratory infections, 

more than 20% of chronic obstructive pulmonary disease and almost 3% of disability-

adjusted life years are caused by indoor air pollution from the burning of solid fuels, 

mainly woodfuel. Another relevant study 
217

 considers indoor air pollution as the second 

important environmental risk factor for health after water, sanitation and hygiene. It also 

registers results of epidemiological studies since the mid-1980’s on the impacts of 

exposure to indoor air pollution on health, shown in Table 7. 

Finally, second generation biofuels could contribute to improve health and welfare 

services, but high technoclogical and investment implecations should be foreseen
218

. 

 

Table 7  Helth impacts of indoor air pollution 

 

Health outcome Evidence¹ Population Relative risk² 

Acute infections of the 

lower respiratory tract 
Strong Children aged 0-4 years 2.3 

Chronic obstructive 

pulmonary disease 

Strong Women aged ≥ 30 years 3.2 

Moderate I Men aged ≥ 30 years 1.8 

Lung cancer (coal) 
Strong Women aged ≥ 30 years 1.9 

Moderate I Men aged ≥ 30 years 1.5 

Lung cancer (biomass) Moderate II Women aged ≥ 30 years 1.5 

                                                 
215
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Asthma 
Moderate II Children aged 5-14 years 1.6 

Moderate II Adults aged ≥ 15 years 1.2 

Cataracts Moderate II Adults aged ≥ 15 years 1.3 

Tuberculosis Moderate II Adults aged ≥ 15 years 1.5 

Source: WHO, 2006. 

Note: ¹Strong evidence: many studies of solid fuel use in developing countries, 

supported by evidence from studies of active and passive smoking, urban air pollution 

and biochemical or laboratory studies. Moderate: at least three studies of solid fuel use 

in developing countries, supported by evidence from studies on active smoking and on 

animals. Moderate: strong evidence for specific age/sex groups. Moderate II: limited 

evidence. ²The relative risk indicates how mabny times more likely the disease is to 

occur in people exposed to indoor air pollution than in unexposed people. 

 

 

9.12 Economic development 

The expansion of bioenergy production can represent an opportunity in terms of 

economic development in developing countries, also linked with rural and social 

development
219

 highlighted above. Also positive effects in terms of economic 

development should be considered in relation to data in Table 6 above, in light of the 

fact that potential of bioenergy crop production in the various regions may create 

additional market opportunities. In addition, production costs could be considered, as 

well as the cost of feedstock which is the main factor influencing the production cost for 

bioenergy.
220

 Table 8 shows the cost of feedstock per liter of biofuel produced from 

various feedstocks, the yield of the biofuel produced, as well as the biofuels production 

cost including full production costs and co-product credits. 

Second generation biofuel plant are more capital intensive with respect to first 

generation refineries
221

. In addition, second generation is still less competitive in terms 

of price per liter of biofuel, as shown in Table 8. However, it is important to highlight 

that once the capital investment issue is overcome (in developing countries mostly 

through a cooperation activity) this technology could represent an enormous 

                                                 
219
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opportunity in terms of economic development, both for developed and developing 

countries. For the latter is may be even more evident considering the biomass 

availability. 

  

Table 8  Biofuel production cost 

 

 Feedstock 

price 

($/tonne) 

Yield 

(L/tonne) 

Feedstock cost ($) 

per Litre of 

biofuel  

Biofuel production cost 

($/L) including full 

production costs and co-

product credits 

Cellulosic 

ethanol 

60 325 0.183 0.60 

Sugarcane 24 77 0.313 0.18 

Corn 147 410 0.359 0.46 

Palm oil 597 1116 0.535 0.73 

Soybean 753 1087 0.693 0.87 

Source: APEC, 2010. 

 

 

Biogas technology could impact positively on economic development. On this regards 

monetary returns from an investment on biogas may be relevant.
222

 Also woodfuel 

could contribute to improve economic growth providing a variety of economic benefits 

including employment and revenues from the sale of woodfuels. Economic constrains 

could be indentified in relatively high transportation costs, therefore woody biomass 

must be processed to some degree near its production site, creating and maintaining jobs 

at the local level.
223
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9.13 Trade  

Figure 11 shows that the largest demand for energy is in developed countries
224

 (mainly 

due to biofuels policy mandates and blending targets), while developing countries have 

a larger potential to produce biomass due to better climatic conditions and lower labour 

costs
225

.  

 

Figure 11 Global primary energy consumption 
 

 

Source: BP Statistical Review of World Energy, June 2006 

 

 

In light of these considerations it is evident that the expansion of bioenergy production 

and use may positively affect trade in terms of export opportunities for developing 

countries, with significant positive implications for development. 
226

 

Figure 12 shows the bioenergy trade routes of bioethanol, biodiesel and wood pellets.  

Global trade in biomass feedstocks (e.g. crops, vegetable oils, wood chips, and 

agricultural residues) and processed bioenergy carriers (e.g. liquid biofuels and wood 

                                                 
224
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225
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226
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pellets) is growing rapidly. Current bioenergy trade is modest (around 1 EJ 

corresponding to around 2% of current bioenergy use) but larger quantities of these 

products are expected to be traded internationally in the longer term, with Latin 

America, South East Asia and Sub-Saharan Africa as potential net exporters, and North 

America, Europe and Asia as net importers.
227

 Trade is experted to play an important 

role for the sustainable development of bioenergy
228

 and this is expected to reflect the 

potentials of bioenergy crop production in the various regions as shown in Table 6. 

Furthermore, also biogas and second generation biofuels will contribute promoting trade 

opportunities. 

 

Figure 12  Bioenergy trade  

 

Source: Based on Junginger M., 2009 and Junginger M. and Faaij A., 2008. 

Note:     wood pellets;     bioethanol;        biodiesel. 
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9.14 Energy security 

For energy importing countries (both developed and developing countries), reducing 

dependence on foreign energy is a major driving force for increasing domestic 

production of bioenergy. Dependence on oil imports - and the world's current transport 

sector is almost entirely dependent on oil - generates vulnerability to supply and 

fluctuation of oil prices. Diversifying energy sources as well as transit routes for energy 

supplies is fundamental for energy security. Therefore, infrastructures and logistics for 

bioenergy supply and distribution are essential to assess energy security.
229

  

Potentials of bioenergy crop production in the various regions shown in Table 6, as well 

as bioenergy trade flows described above and shown in Figure 12 are essential to 

assessing the energy security potentials of various forms of bioenergy. In particular, for 

many developing countries woodfuel remain the most affordable energy source and 

therefore it is vital for sustaining and enhancing the livelihoods of rural communities.
230

  

The same applies also to biogas. Also with reference to second generation biofuels they 

can help provide very good solutions to energy security and diversification issues.
231

 

 
 

9.15 Concluding remarks 

The multi criteria assessment developed in this chapter further contributes to highlight 

the complexity of intersection aspects of bioenergy and sustainability. In light of this it 

is important to highlight that bioenergy as such is not good or bad, what matters is the 

way it is managed, considering that different bioenergy production systems seem to be 

most appropriate in specific geographical areas also due to specific weather conditions.   

 

Sugarcane, for bioethanol production, could be extremely competitive in terms of 

greenhouse gas emissions with respect to other bioenergy crops and production systems, 

as well as in terms of rural, social and economic development, considering that it is 

mostly diffuse in the tropical zone. However, it is important to manage its production 

                                                 
229
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230
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correctly in order to avoid negative environmental impacts, in particular due to 

biodiversity  aspects. 

 

Corn, for bioethanol production, could be an opportunity for rural, social and economic 

development, but it is important not to underestimate the challenges that this bioenergy 

crop may bring in terms of environmental impacts and food security, in particular, if not 

managed sustainably. On this latter aspect, infact, biofuel policy mandates and blending 

targets may represent a challenge.  

 

Sugarbeet and rapeseed, respectively for bioethanol and biodiesel production, don’t 

seem to present potential enormous threats in terms of sustainability, however they 

seem not to be extremely competitive under specific aspects as compared to other 

bioenergy crops or production systems. 

 

Palm oil, for biodiesel production, may bring extremely positive impacts in terms of 

rural, social and economic development as it is mostly diffuse in the tropical zone. 

However, it also presents potential environmental threats that cannot be underestimated. 

 

Soybean, for biodiesel production, may have as well very good effects on rural, social 

and economic development. However, it is important to keep in mind that it is also a 

food crop and ‘food vs fuel’ competition may arise if not managed sustainably. Also 

potential environmental threats should be considered. 

 

Biogas seems to be quite good in general sustainability terms, also offering good 

opportunities in terms of development. While for wood fuel it is worth signalling that 

using inefficient stoves, mostly in rural areas, represents a health threat in terms of 

indoor air pollution, with related considerations on air quality and rural and social 

development. 

 

Finally, second generation biofuels generally present interesting opportunities, but its 

commercial viability is still very limited and it implies very relevant investments. 
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Concluding, despite the multi criteria assessment in this chapter (see Table 1), does not 

elect a “best bioenergy option” it is undeniable that some bioenergy options appear to 

be potentially more sustainable than others. This is also relevant in light of the fact that 

developing countries - in particular the tropics - appear to be most suitable for bioenergy 

production, as shown in Figure 13, with respect to developed countries, where the 

energy demand is mainly concentrated (see Figure 11). 

 

I am confident that raised awareness on bioenergy potentials, knowledge sharing and 

capacity development will stimulate well balanced policies and facilitate an almost fully 

global sustainable bioenergy system, representing an opportunity for all. 

 

Figure 13  Bioenergy production potential in 2050 
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Source: Based on Smeets E., Faaij A., Lewandowski I., 2004. 
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Annex I 

 
 

Inventory of current initiatives on sustainable bioenergy development232 

 
 

National Initiatives 

Country Initiative Description Sustainability Requirements/Elements 
Contact 
Information 

Australia Australian 
Forestry 
Standard 
(AFS) 

Australian Forestry Standard (AFS) Limited certifies 
extensive areas of native forests and plantations across 
Australia. 
It is a non-profit company registered in 2003. 
AFS owns the standard development functions and 
manages the elements of the Australian Forest 
Certification Scheme – which includes the Australian 
Forestry Standard. 
Developed in 2002, the AFS was supported by the federal 
government and forest product industry associations. 
It is voluntary, subject to verification by third-party 
accredited auditors and is intended to apply to both native 
and planted forests regardless of tenure or scale of 
ownership.  
There is also a chain of custody (COC) standard for 
verifying the origin of certified raw material.  
The AFS is mutually recognized by the Programme for 
Endorsement of Forest Certification (PEFC) schemes. 

To be certified, forest management shall meet a number of 
requirements grouped under 9 criteria addressing 
environmental, economic and social sustainability. 
These criteria are: 

1. Forest management shall be undertaken in a systematic 
manner that addresses the range of forest values; 

2. Forest management shall provide for public participation 
and foster on-going relationships to be a good 
neighbour; 

3. Forest management shall protect and maintain the 
biological diversity of forests, including their seral stages, 
across the regional landscape; 

4. Forest management shall maintain the productive 
capacity of forests; 

5. Forest management shall maintain forest ecosystem 
health and vitality; 

6. Forest management shall protect soil and water 
resources; 

7. Forest management shall maintain forests' contribution 
to carbon cycles; 

http://www.f
orestrystanda
rd.org.au/def
ault.asp 
 
http://www.f
orestrystanda
rd.org.au/file
s/4708.pdf 

                                                 
232
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National Initiatives 

Country Initiative Description Sustainability Requirements/Elements 
Contact 
Information 

8. Forest management shall protect and maintain, for 
Indigenous and non- Indigenous people, their natural, 
cultural, social, recreational, religious and spiritual 
heritage values 

9. Forest management shall maintain and enhance long-
term social and economic benefits 

 
To date the AFS has issued a single certificate covering 
220,000 hectares. 

Brazil Aliança da 
Terra (AT) 

Aliança da Terra is an NGO that seeks to unite 
landowners and environmental science in a novel attempt 
to mediate the creation of mutually acceptable production 
and management practices that respect both natural 
resource conservation and economic development. 
The organization is supporting the development of a 
Brazilian system for certifying the social and 
environmental quality of its food commodities. 

 
Programme of work: 

 Implementing a checklist of environmental 
standards on private lands, to include a Manual of 
Good Agricultural Practices for beef and grain 
production. 

 Promote the adoption of good land stewardship 
practices. 

 Develop a social/environmental/sanitary 
certification system. 

 Identify markets and facilitate direct access to 
these markets by certified producers. 

AT launched the “Good Land Stewardship Series”, a series of 
illustrated manuals to assist landholders in perfecting their 
present land management practices. 
These projects contribute to AT's overarching goal of a national 
system for certifying producers for their demonstrated 
commitment to environmental conservation, social justice, 
and food safety. 
 

AT also developed a system for registering good land stewards 
that is creating a rapidly expanding pool of “good producers”. This 
program supports the development of a national certification 
system and demonstrates to potential buyers of ecological beef 
and grains that there is substantial interest among the productive 
sector. After interested farmers and ranchers contact AT, a site 
visit is arranged to conduct an environmental and social appraisal 
of the property. 
 
A time table of steps towards best management practices is 
established and a “Declaration of Commitment” is signed. The 
property is incorporated into a web-based map of Mato Grosso 
where interested parties can learn about the landowner, inspect a 
satellite-based map of the property, and examine the owner's 
“Declaration”. Annual site visits determine how well each 
landholder is complying with their own management targets. 

http://www.a
liancadaterra.
org.br/ingles/
home.htm 

Brazil Sustainability 
certification 
for ethanol 
from sugar 
cane 

In August 2008, Brazil consulted on a draft sustainability 
certification scheme for sugar-cane ethanol (Regulamento 
de Avaliacao da Conformidade). The programme has been 
developed in Brazil by INMETRO (National Institute of 
Metrology, Regulation and Industrial Quality), in 

The programme has a mixed approach: certification and labelling. 
The certification process will be based on compliance with 
minimum standards, including current legislation (labour, 
environmental). Socio-environmental criteria will be gradually 
adopted. With regard to the labelling process, producers will self-

http://www.i
nmetro.gov.b
r/painelsetori
al/palestras/c
ombustivel_

http://www.aliancadaterra.org.br/ingles/home.htm
http://www.aliancadaterra.org.br/ingles/home.htm
http://www.aliancadaterra.org.br/ingles/home.htm
http://www.aliancadaterra.org.br/ingles/home.htm
http://www.inmetro.gov.br/painelsetorial/palestras/combustivel_%20Alfredo.pdf
http://www.inmetro.gov.br/painelsetorial/palestras/combustivel_%20Alfredo.pdf
http://www.inmetro.gov.br/painelsetorial/palestras/combustivel_%20Alfredo.pdf
http://www.inmetro.gov.br/painelsetorial/palestras/combustivel_%20Alfredo.pdf
http://www.inmetro.gov.br/painelsetorial/palestras/combustivel_%20Alfredo.pdf
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partnership with other government departments, private 
sector, and academy. 

declare a set of sustainability standards (in a type of seal) that 
will allow the consumer to choose the product according to its 
socio-environmental benefits (e.g. GHG life cycle emissions).  
 
The programme is not mandatory and is aimed at exports. 
INMETRO is currently adopting national standards (technical - 
based on ABNT and ISO, and socio-environmental), but will adapt 
the programme and incorporate international standards, once 
they are agreed.  
 
INMETRO expects to finalise the public consultation in September 
and, after final discussions (September/October), launch the RAC 
in October. A pilot phase will be carried out between October and 
December. After that INMETRO expects the programme will be 
ratified and will be able to start fully implementation from January 
2009. 

%20Alfredo.p
df 

Brazil Social seal for 

biodiesel 

Scheme introduced in 2005 that offers tax relief and 

access to credit lines and auctions for biodiesel producers 
that source a minimum percentage from small-scale 
feedstock producers in poorer regions of the country and 
comply with certain conditions relating to the contracts 
with feedstock producers. 

  

Colombia Government 
policy 
document on 
sustainable 
biofuel 
development 

National policy document of the highest planning authority 
setting out a national strategy to promote the sustainable 
production of biofuels in Colombia: Conpes No. 3510 de 
marzo 2008, Lineamientos de política para promover la 
producción sostenible de biocombustibles en Colombia.  

Includes plans to develop a certification scheme including social 
and environmental aspects, as well as promoting social and 
environmental responsibility programs in the private sector. Also 
plans to measure life cycle GHG emissions and develop emissions 
reductions projects, in the framework of the Kyoto protocol and 
voluntary carbon markets.  

http://www.d
np.gov.co/Por
talWeb/Portal
s/0/archivos/
documentos/
GCRP/Present
aciones_Rent
eria/CR_foro_
biocombustibl
es_Republica(
May_12_200
8).pdf 

Canada Canadian 
Standards 
Association -  
Sustainable 

The Canadian Standards Association (CSA) is a not-for-
profit membership-based association serving 
business, industry, government and consumers in Canada 
and the global marketplace. 

This voluntary Standard, developed by an open and transparent 
multi-stakeholder consensus-based process, resulted in an 
endorsement by the Standards Council of Canada as a National 
Standard of Canada. 

 

http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
http://www.dnp.gov.co/PortalWeb/Portals/0/archivos/documentos/GCRP/Presentaciones_Renteria/CR_foro_biocombustibles_Republica(May_12_2008).pdf
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Forest 
Management 
(CSA SFM) 
Standard, 
CAN/CSA-Z809 

CSA was chartered in 1919 and has developed over 2000 
standards for various industries. 
 
The CSA is a National Standard of Canada applied in 
Canada to any defined forest area (DFA). More than 
¼ of global forest certifications are to the CSA SFM 
Standard. CSA is the leading forest certification standard 
in use in Canada. 
 
CSA is managed by a 27 member Board of Directors. 
The CSA SFM Technical Committee is responsible for the 
development and continual revision of the CSA SFM 
Standard. The committee consists of forest producers, 
private woodlot owners, government agencies, scientists, 
academics, as well as union, aboriginal, consumer and 
environmental representatives. 
Approval is given by an executive committee that makes a 
decision based on task group findings. 

 
CSA has three marking options: two are based on inventory 
control and accounting of certified wood flows and the third is 
based on physical separation of certified wood. 
An organization implementing the chain of custody and marking 
program will select the most suitable approach. 
CSA issues the CSA SFM Mark based on the following options: 

i. Input / Output System (% in / % out) for Solid 
Wood; 

ii. Minimum Average Percentage System for Composite 
Products; 

iii. Physical Separation. 
 
Based on 6 criteria, each criterion has a set of indicators. These 
criteria cover social, economic, environmental and 
silvicultural issues contributing to: 

 Sustainability of communities by providing diverse 
opportunities, 

 Respect aboriginal rights to forests, 
 Allow for public participation in decision making process, 
 Promote fair distribution of timber and non-timber 

benefits and costs, 
 Conserve biological diversity, 
 Maintain and enhance forest ecosystem and productivity, 
 Conserve soil and water resources. 

 
An area exceeding 76 million hectares of forests has 
already been certified in Canada. 

China  National Plan 
for Biomass 
Energy 
 

Government policy No more production capacity for biofuels made from food-crops is 
allowed to be built (starting from 2007). 

 

China Standard 
definition of 
land suitable 
for energy 
crops 
 

  Surface angle <25° 
o Soil quality 

 Not sand and gravely soil 
 Efficient soil depth 

o Northern areas, including Yellow Huaihai area, Northeast 
China, Yellow Earth high grounds, dry regions of the 
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Northwest, Highlands of Qingzang, >30 cm 
o Southern China, Sichuan Basin and mid- to downstream of 

Yangze River >20 cm 
o Highlands of Yunnan >10 cm 

 Soil salinization  
o Soil salt content <2% 

 Water conditions 
 Land with guaranteed irrigation or dry land where dry 

cultivation can be developed, During growth period of the crop 
rainfall is normally not below 160 mm 

 Temperature conditions 
o Cold-resistant plants can grow stably 

China Policies 
issued by the 
Ministry of 
Agriculture 

A particular topic of RE for the farmer education was 
carried out in 2006. Alongside, trainings were conducted 
for 180 million biogas users in the rural area.  
Legislation formulation enhanced in the provincial level. 8 
provinces formed regulations for rural energy 

development.   
Plan of Rural Biogas Construction Program issued. 
Rural Biomass Industry Development Plan for 2007-2015 
was released in 2007 

  

China Policies 
issued by the 
Ministry of 
Forestry 

Assessment on forestry biomass resource, and 
accomplished the Primary Report on National Forestry 
Residue and Energy Forestry Resource Status 
Construction Plan for National Energy Source Forestry 
11th Five Year Plan on Raw Material Base for Forestry Bio 
diesel 
11th Five Year Plan on Implementation of Energy Source 
Forestry Cultivation and Utilization Demonstration 
Program 
The preliminary target: Planting 200million Mu (about 13 
hectare) to meet the demand of 6 million tons of bio 
diesel and raw material for 15GW power generation 
installed capacity。 

Reinforcing R&D on forestry biomass energy, identified 20 

suitable species for scaled plantation 
 Promoting utilization and industrialization of Forestry 
residue. 
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France ONIGC – 
analysis of the 
sustainability 
criteria for 
biofuels 
 

The ONIGC (Office National Interprofessionnel des 
Grandes Cultures) is a public establishment dependent of 
the Ministry of agriculture.  
The ONIGC: 
* implements the European market measures for crops 
(cereals, oils, sugar): intervention and export restitutions; 
* is in charge of the implementation of national market 
policy for the sector of crops; 
* contributes to the economic development and the 
promotion of the products and industry. 

The study: 
 makes an inventory and a classification of the different 

sustainability criteria already existing or in preparation ; 
 analyses the applicability and feasibility of the different 

sustainability schemes developed in Europe in the context of 
French biofuels production. 

http://www.o
nigc.fr/index.
asp 

Germany Biofuel Quota 
Act (2006, to 
be revised in 
2008/2009) -  
Ordinance for 
sustainability 
requirements, 

Revised 
Renewable 
Energy Act 
(2009), 
Renewable 
Heat Act 
(2009) 
 
(Federal 
Government) 

In December 2007 the Bioenergy Sustainability Ordinance 
which is linked to the German Biofuel Quota Law has been 
decided by German government. Now frozen by the 
European Commission, it will be set into force as soon as 
possible after finalizing the European Directive on the 
promotion of the use of energy from renewable sources. 
Only sustainable biofuels, as defined in the Ordinance, will 

count towards the national quota of biofuels. 
 
Also the revised Renewable-Energy-Act and a new 
Renewable Heat Act will be in force by January 1st 2009. 
The sustainability requirements for the feedstock under 
those laws will apply immediately once they take effect. 
The respective certification systems will be implemented 
by ordinances to be passed in 2009. 
 
The Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety (BMU) on behalf of the 
Federal Environment Agency (UBA) supports R&D 
projects. First an inventory of existing initiatives 
concerning certification as well as a set of criteria for 
sustainable biomass production and use and a 
methodology for GHG emission balancing has been 
worked out. The GHG balancing method forms the basis of 
the Bioenergy Sustainability Ordinance. A second R&D 
project started concerning sustainability standards and 
indicators for the certification of biomass for international 
trade. 

In the German ordinance the whole life chain – including direct 
land use change – is considered.  
Current included principles cover the following 
environmental issues: 
 Significant contribution to greenhouse gas mitigation (for 

biofuels at least 30% improvement, 40% from 1 January 
2011); 

 Effects from direct land use changes (competition) have to be 
considered; 

 Loss of habitats of high conservation value shall be prevented; 
 Loss of biodiversity shall be prevented (incl. criteria 

considering farmland biodiversity); 
 Negative impacts on soil, water and air shall be minimized; 
 
The ordinance has to be adapted to the regulations of the 
European Directive once it will be in force. 
 
The R&D projects propose social-economic and environmental 
issues. They make also recommendations to indirect land use 
changes.  
 
The document  “Criteria for a Sustainable Use of Bioenergy on 
a Global Scale” is available on the web site. 

http://www.u
fop.de/downl
oads/Biokraft
QuG_engl.pdf 
(the 
translation of 
the biofuel 

quota act 
given under 
this link is 
not official 
but for 
information 
only) 
 
http://www.u
mweltbundes
amt.de/index
-e.htm 
Report 
(English) of 
the R&D 
project 
“Criteria for a 
Sustainable 
Use of 
Bioenergy” 
on behalf of 

http://www.onigc.fr/index.asp
http://www.onigc.fr/index.asp
http://www.onigc.fr/index.asp
http://www.ufop.de/downloads/BiokraftQuG_engl.pdf
http://www.ufop.de/downloads/BiokraftQuG_engl.pdf
http://www.ufop.de/downloads/BiokraftQuG_engl.pdf
http://www.ufop.de/downloads/BiokraftQuG_engl.pdf
http://www.umweltbundesamt.de/index-e.htm
http://www.umweltbundesamt.de/index-e.htm
http://www.umweltbundesamt.de/index-e.htm
http://www.umweltbundesamt.de/index-e.htm
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The Federal Ministry of Food, Agriculture and Consumer 
Protection (BMELV) / Agency for Renewable Resources 
(FNR) supports an international pilot project to carry out 
an on-road test of a sustainability and GHG certification. 
It is an international project with several stakeholders 
from Europe, Latin America and South East Asia being 
actively involved. The overall objective of the project is to 
test an internationally oriented certification scheme in 
practice. 

Federal 
Environment 
Agency (UBA) 
 
http://www.u
mweltdaten.d
e/publikation
en/fpdf-
l/3514.pdf 

Indonesia Sustainable 
Forest 
Management 
Certification 
System 
 
Indonesian 
Ecolabeling 

Institute (LEI) 

The Indonesian Ecolabeling Institute was established as a 
working group for developing a sustainable forest 
management certification system, implemented in 1998. 
 
LEI’s Sustainable Forest Management Certification System 
was developed with reference to the sustainable forest 
management principles and criteria of the International 
Tropical Timber Organization (ITTO) and Forest 

Stewardship Council (FSC), as well as the environmental 
management system developed by International 
Organization for Standardization (ISO). 
The certification system is operational from 2000. 

Indonesian Ecolabeling Institute develops 2 ecolabel certification 
system types: 
1. Ecolabel certification system for forest managements 
2. Chain of custody certification system 
 
Ecolabel certification system for forest managements is especially 
developed for wood-sources forest areas. 
Chain of Custody certification system is developed to trace the 

raw material used in the wood products, and to make sure that 
the raw material is originated from sustainable forest area. 
 
Indonesian Ecolabeling Institute develops three sets of Ecolabel 
certification systems for forest managements, based on the forest 
management types in Indonesia: 
1. Sustainable Production Natural Forest Management 
Certification System 
2. Sustainable Plantation Forest Management Certification System 
3. Sustainable Community-Based Forest Management Certification 
System 
 
There are two main objectives in forest certification:  

1. To provide market and nonmarket incentive to drive 
quality improvement of forest management towards 
sustainable forest management. This is also act as 
Sustainable Forest Management (SFM) objective.  

2. To increase market access and share for products from 
sustainable management system. This objective is called 
Trade Objective. 

 

http://www.l
ei.or.id/englis
h/index.php 
 
Criteria: 
http://www.l
ei.or.id/englis
h/ekolabel.ph

p?cat=12 
 

http://www.umweltdaten.de/publikationen/fpdf-l/3514.pdf
http://www.umweltdaten.de/publikationen/fpdf-l/3514.pdf
http://www.umweltdaten.de/publikationen/fpdf-l/3514.pdf
http://www.umweltdaten.de/publikationen/fpdf-l/3514.pdf
http://www.umweltdaten.de/publikationen/fpdf-l/3514.pdf
http://www.lei.or.id/english/index.php
http://www.lei.or.id/english/index.php
http://www.lei.or.id/english/index.php
http://www.lei.or.id/english/ekolabel.php?cat=12
http://www.lei.or.id/english/ekolabel.php?cat=12
http://www.lei.or.id/english/ekolabel.php?cat=12
http://www.lei.or.id/english/ekolabel.php?cat=12
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The certification system contains forest management performance 
assessed from its production, ecological and social aspects. 
LEI is also working on pilot and testing projects.  
As of June 2010 1,1 Million Ha Natural Forests, 453.000 Ha 
Plantation Forests, 25.000 Ha Community Forests have been 
certified. 

Japan Act on the 
promotion of 
producing 
biofuels from 
biomass of 
agricultural, 
forestry, and 
fisheries 

In May 2008, Japanese Diet enacted the Act on the 
promotion of producing biofuels from biomass of 
agricultural, forestry, and fisheries. The act contains 
provisions for the support of initiative for the utilization of 
biomass derived from the agricultural, forestry, and 
fishery industries as the raw material in biofuel. 

The basic principles, proposed by the government under the 
act, cover the following issues： 

 effective utilization of by-product from biofuel production; 
 harmonization with global warming prevention measures; 
 reduction of environment load; 
 securement of stable supply of food and feed; 
 securement of consistency with the measure of soil fertility 

enhancement. 

http://law.e-
gov.go.jp/ann
ounce/H20HO
045.html 
(Japanese 
only) 

Japan Sustainable 
Green 
Ecosystem 
Council 
(SGEC) 

The Sustainable Green Ecosystem Council (SGEC) was 
established in 2003 as a non-profit organization to 
promote forest certification and certified wood products in 
Japan. 
SGEC Forest System is comprised of SGEC Forest 
Certification System and Certified Forest Products 
Distribution System. 
SGEC’s activities include: 
a) Operation of SGEC certification system which contains 
labelling system identifying products from SGEC certified 
forests, 
b) Accreditation of certification bodies and registration of 
the consultation bodies, 
c) Cooperation with overseas forest accreditation bodies, 
and 
d) Investigation on and dissemination of Sustainable 
Forest Management (SFM) 

SGEC Forest Certification Standards were developed based on the 
concept of SFM and reflect Japan’s current situation while meeting 
following 7 standards of requirements addressing 
environmental, economical and social aspects: 
1. Identification of Forests and their Management Policies; 
2. Conservation of Biological Diversity; 
3. Conservation and Maintenance of Soil and Water Resources; 
4. Maintenance of Productivity and Health of Forest Ecosystem; 
5. Legal and Institutional Framework for SFM; 
6. Maintenance and Promotion of Societal and Economic Benefits; 
7. Monitoring and Disclosure of Information. 
 
To date, the SGEC issued 63 forest certificates covering over 
714,000 hectares and certified 258 entities capable of producing 
sustainable wood products in Japan. 

http://www.s
gec-
eco.org/index
(e).html 

Netherlands 
 
Energy 
Transition  
(a 
cooperation 
between six 

Testing 
Framework 
for 
Sustainable 
Biomass 

At the request of Energy Transition the project group 
‘Sustainable production of biomass’, under the 
Chairmanship of Prof. Dr. Jacqueline Cramer has drawn 
up a framework for the testing of the sustainability 
of biomass production. The testing framework applies 
to the production and processing of biomass in energy, 
fuels and chemistry. The emphasis is on transportation 

The criteria and indicators in the testing framework have been 
divided into six themes. The first three themes are specific 
themes, relevant for biomass. The last three themes relate to the 
triple P approach (people, planet, profit), which are the 
starting-points for corporate social responsibility. 
The six themes are the following: 
 Greenhouse gas balance;  

http://cgse.e
pfl.ch/webda
v/site/cgse/s
hared/Biofuel
s/April2007R
eportNL.pdf 

http://law.e-gov.go.jp/announce/H20HO045.html
http://law.e-gov.go.jp/announce/H20HO045.html
http://law.e-gov.go.jp/announce/H20HO045.html
http://law.e-gov.go.jp/announce/H20HO045.html
http://www.sgec-eco.org/index(e).html
http://www.sgec-eco.org/index(e).html
http://www.sgec-eco.org/index(e).html
http://www.sgec-eco.org/index(e).html
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/April2007ReportNL.pdf
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/April2007ReportNL.pdf
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/April2007ReportNL.pdf
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/April2007ReportNL.pdf
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/April2007ReportNL.pdf
http://cgse.epfl.ch/webdav/site/cgse/shared/Biofuels/April2007ReportNL.pdf
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Dutch 
Ministries, 
Market 
participants, 
and Scientific 
and Civil 
organizations
) 

fuels and electricity production. The project group 
consisted of representatives from trade & industry; 
knowledge institutions; NGO’s and the Dutch 
Government. 
 
This “Testing Framework for Sustainable Biomass” was 
published in February 2007 and is an advice, in the first 
instance to the Dutch government, but also to all other 
parties involved. 

 Competition with food, local energy supply, medicines and 
building materials; 

 Biodiversity; 
 Economic prosperity; 
 Social well-being; 
 Environment. 

Netherlands 
 
NEN (Dutch 
Standardizati
on Institute) 

Dutch 
Technical 
Agreement 
(NTA) 

At the request of Dutch bio-energy stakeholders, NEN is 
working on a Dutch Technical Agreement (NTA). The 
Dutch stakeholders would like to start working with 
certified sustainable biomass as soon as possible. 
However the European standard for sustainable produced 
biomass will not be available before mid 2010. In the 
meantime the NTA can be used. The NTA contains criteria 
for sustainably produced biomass for energy purposes 

(power, heat&cold and transportation fuels). 

In 2009 the following documents were published: 
 NTA 8080:2009, Sustainability criteria for biomass for 

energy purposes;  
 NTA 8081, Certification scheme for sustainably produced 

biomass for energy purposes; 
 
The NTA 8080 describes the requirements for sustainably 
produced biomass for energy applications. With biomass it is 

meant solid as well as liquid and gaseous biofuels. 
The NTA 8080 is intended to be applied at organizations that: 

 wish to produce biomass for energy purposes and to sell 
this as sustainably produced;  

 wish to convert biomass and sell this as sustainably 
obtained and sustainably converted;  

 wish to trade and/or transport biomass and have to 
demonstrate that (a part of) the charge is produced, 
converted and obtained as sustainable;  

 wish to use (converted) biomass for generation of energy 
or as transportation fuel (pure or blend) and shall 
demonstrate that (a part of) the biomass is produced, 
converted and obtained as sustainable.  

 
Drawing from the Cramer criteria, the themes within which the 
criteria are formulated are:  

 GHGs emissions 
 competition with food or other local applications 
 biodiversity 
 environment 
 prosperity 

http://www.s
ustainable-
biomass.org/
publicaties/39
41 

http://www.sustainable-biomass.org/publicaties/3941
http://www.sustainable-biomass.org/publicaties/3941
http://www.sustainable-biomass.org/publicaties/3941
http://www.sustainable-biomass.org/publicaties/3941
http://www.sustainable-biomass.org/publicaties/3941
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 social well-being 
 

The NTA 8081 describes the certification scheme, which will 
include the ‘rules’ to enable certification against the requirements 
of the NTA 8080. 
The certification scheme will be submitted to the European 
Commission and the Dutch government for recognition as 
voluntary scheme to demonstrate compliance with the European 
Directive of the use of energy from renewable sources 
(2009/28/EC). 
Next, preparations are made to start up a number of pilots in 
which the necessary practical experience with NTA 8080 can be 
gained. 

Netherlands Dutch 
Government 

In the Energy Innovation Agenda, recently published by 
Energy Transition, the Dutch Government has announced 
the development of a programme concerning 
sustainable biomass import. This programme is meant 

to support pilot and demonstration project in major 
producing countries. 

The Dutch testing framework for sustainable biomass (Cramer 
criteria) is the guiding principle for this programme. 

 

Switzerland Swiss 
legislation  

Sustainability criteria in Swiss legislation Only a few types of biofuel sources – like corn stalks – qualify 
automatically for financial incentives. Food crops – sugar beets, 
rapeseed and soy – fall into a second category, in which 
producers have to prove that their biofuel is environmentally 
beneficial, on numerous levels. 

 

UK LowCVP Fuels 
Working 
Group 

LowCVP is a multi-stakeholder organization with 210 
members from the automotive and fuels industries, 
operators of major vehicle fleets, academics and 
consultants, NGOs and Government Departments. 
 

In December 2004, the UK LowCVP Fuels Working Group was set 
up as a subgroup for developing proposals on establishing a single 
sustainable biofuels standard in the UK. 
In the framework of that study, a report was issued in July 2006 - 
Draft Environmental Standards for biofuels. 
The draft included "Principles”, “Criteria" and "Indicators". The 
draft standards for production of biofuel crops comprise the 
following environmental standards: 

 Conservation of Carbon stocks; 
 Conservation of biodiversity; 
 Sustainable use of water resources; 
 Maintenance of soil fertility; 
 Good agricultural practice; 
 Waste management. 

http://www.l
owcvp.org.uk
/ 
 
http://www.l
owcvp.org.uk
/assets/viewp
oints/LowCVP
%20-
%20Draft%2
0Environment
al%20Biofuel
s%20Standar
ds%20-

http://www.lowcvp.org.uk/
http://www.lowcvp.org.uk/
http://www.lowcvp.org.uk/
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
http://www.lowcvp.org.uk/assets/viewpoints/LowCVP%20-%20Draft%20Environmental%20Biofuels%20Standards%20-%20July%2006.pdf
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In September 2007 the UK Government closed comments on the 
details of the proposed carbon and sustainability reporting 
requirements. 

%20July%20
06.pdf 
 

UK Renewable 
Transport Fuel 
Obligation 
(RTFO) 
 

Starting in April 2008 the RTFO, implemented by the UK 
Renewable Fuels Agency, places an obligation on fuel 
suppliers to ensure that a certain percentage of their 
aggregate sales is made up of biofuels. 
5% of all UK fuel sold on UK forecourts is required 
to come from a renewable source, by 2010. Biofuel 
producers will have to report on the green-house gas 
balance, and environmental impact of their biofuels. This 
information will be used to develop sustainability 
standards, which may be imposed on any extension 
of the RTFO. 

Sept. 2007 - Seeking information from suppliers on carbon 
savings and sustainability impacts of their biofuels for RTFO; 
Oct. 2007 – Parliament approved RTFO; 
With the RTFO the UK government intends to set challenging 
targets for: 

 the level of greenhouse gas savings from biofuels used to 
meet the RTFO; 

 the proportion of biofuels from feedstock grown to 
recognized sustainability standards; and 

 the amount of information to be included in sustainability 
reports. 

 
In 2008 RTFO standard (i.e. minimum blending mandate) has 
been set; 

2010 – 5% of all UK fuel renewable; 
April 2010- UK Government will reward RTFO biofuel based on the 
amount of carbon the fuel saves; 
April 2011- UK Government will reward biofuels only if they meet 
appropriate sustainability standards.  
 
The RFA provided a set of sustainability criteria, the RTFO Meta-
Standard, for environmental and social sustainability. To meet the 
environmental standard biofuels must be produced with due 
regard for protecting biodiversity; carbon stocks; and soil, air and 
water quality. To meet the social standard, workers’ rights and 
land rights must be respected. Suppliers of biofuels must report 
whether their feedstocks have been assessed against the criteria, 
either directly or by certification to an existing scheme that covers 
enough of the criteria to be a ‘Qualifying Standard’. The system 
has limitations, among these is that it does not as yet deal with 
the emissions from indirect land-use change. 
 
The government has currently asked the Low Carbon Vehicle 
Partnership to explore the feasibility of a voluntary labeling 
scheme, allowing responsible retailers to show that the biofuels 

http://www.d
ft.gov.uk/pgr
/roads/enviro
nment/rtfo/ 

http://www.dft.gov.uk/pgr/roads/environment/rtfo/
http://www.dft.gov.uk/pgr/roads/environment/rtfo/
http://www.dft.gov.uk/pgr/roads/environment/rtfo/
http://www.dft.gov.uk/pgr/roads/environment/rtfo/
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they supply are genuinely sustainable 

US American Tree 
Farm Systems 

Voluntary standard whose scope is private, non-
industrial forests in the United States. 
Governance is managed by national operating committee 
and individual state committees and members are tree 
farmers and forestry professionals. 
The American Forest Foundation Board of Trustees 

approves the compliance with the standard and 
accreditation is made by voluntary inspectors subject to 
education and experience requirements and completion of 
a national training curriculum. 

The 2010-2015 Standards of Sustainability for Forest Certification 
promote the vitality of renewable forest resources while 
protecting environmental, economic and social benefits and work 
to increase public understanding of all benefits of sustainable 
forestry. They were approved by the AFF Board of Trustees on 3 
November 2009. The 2010-2015 Standards were developed by an 

independent panel of experts, representing academia, 
conservation organizations, Federal and State governments, 
landowners, and foresters. The standards are the following, each 
one including performance measurement and indicators: 

1. Commitment to Practicing Sustainable Forestry 
2. Compliance with Laws 
3. Reforestation and Afforestation 
4. Air, Water, and Soil Protection 
5. Fish, Wildlife and Biodiversity 
6. Forest Aesthetics 
7. Protect Special Sites 
8. Forest Product Harvests and Other Activities 

http://www.tr
eefarmsyste
m.org/ 

US 
 
(California 
Energy 
Commission, 
the California 
Air Resources 
Board (ARB), 
the University 
of California) 

Low Carbon 
Fuel Standard 
(LCFS) 

Low Carbon Fuel Standard (LCFS) (issued on January 18, 
2007), calls for a reduction of at least 10 percent in 
the carbon intensity of California's transportation 
fuels by 2020. 
 
The LCFS instructs CalEPA to coordinate activities 
between the University of California, the California Energy 
Commission and other state agencies to develop and 
propose a draft compliance schedule to meet the 2020 
target. 
 

In August 2007, UC Berkeley published A Low-Carbon Fuel 
Standard for California, Part 2: Policy Analysis. 
Directed ARB to consider initiating a regulatory proceeding to 
establish and implement the LCFS. In response, ARB identified 
the LCFS as an early action item with a regulation to be adopted 
and implemented by 2010. 
Since December 2009 ARB is working on the incorporation of 
sustainability provisions in the LCFS regulation. This process 
should be finalized by the end of 2011. The sustainability 
provisions will include: 

 Environmental sustainability including land and air 
impacts deriving from land use change. A group of expert 
is going to assist ARB in refining and improving the land 
use and indirect effect analysis of transportation fuels. 

 Social sustainability including labour right, income 
distribution, working conditions, land rights of indigenous 
people, food prices and food security.  

 Economic sustainability. ARB will work with alternative 

http://www.a
rb.ca.gov/fuel
s/lcfs/lcfs.ht
m 
 
http://reposit
ories.cdlib.or
g/cgi/viewcon
tent.cgi?articl
e=1002&cont
ext=its/tsrc 

http://www.treefarmsystem.org/
http://www.treefarmsystem.org/
http://www.treefarmsystem.org/
http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=its/tsrc
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=its/tsrc
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=its/tsrc
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=its/tsrc
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=its/tsrc
http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1002&context=its/tsrc
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fuel producers and distributors, petroleum-based 
transportation fuel providers and other affected parties to 
address the economic sustainability of meeting the LCFS 
standards. 

US 
 
Environmenta
l Protection 
Agency 
 

Renewable 
Fuel Standard 
(RFS) 

The Renewable Fuel Standard program began on 
September 1, 2007. 
Congress set the minimum volume of renewable fuel 
that must be used in the U.S. each year through 
2012. 
Parties meet their obligation by acquiring credits 
generated by renewable fuel producers and importers 
which correspond to the type/volume of renewable fuel 
they produce/import. 
Program creates incentive for second-generation ethanol 
production by allowing cellulosic biomass and waste-
derived ethanol producers and importers to generate 
credits at a rate of 2.5 per gallon for their fuel versus 1 

credit per gallon for corn- and other starch-based ethanol. 

The RFS established the first renewable fuel volume mandate in 
the United States. In 2009 EPA proposed revisions and the RFS2 
was adopted. RFS2 lays the foundation for achieving significant 
reductions of greenhouse gas emissions from the use of 
renewable fuels, for reducing imported petroleum, and 
encouraging the development and expansion of the national 
renewable fuels sector.  

 New renewable volume standards: the required renewable 
fuel volume to be used for transport continues to increase 
under RFS2, reaching the annual 36 billion gallons by 
2022.  

 EISA Expanded Coverage: this now includes gasoline and 
diesel fuel intended for use in highway vehicles and 

engines, and nonroad, locomotive and marine engines.  
 2010 Standards: total renewable fuel standard will be of 

12.95 billion gallons, presented as a fraction of a refiner's 
or importer's gasoline and diesel volume, must be 
renewable fuel. 

 Setting of the 2010 cellulosic standard.  
 New GHG emissions thresholds: the RFS2 requires that the 

lifecycle GHG emissions of a qualifying renewable fuel 
must be less than the lifecycle GHG emissions of the 2005 
baseline average gasoline or diesel fuel that it replaces.  

 Requirements for feedstock producers: for both domestic 
and foreign non-agricultural sector feedstocks, renewable 
fuel producers can comply with specific recordkeeping and 
reporting requirements for their individual facilities by 
collecting and maintaining appropriate records. 

http://www.e
pa.gov/otaq/r
enewablefuel
s/ 

US Senate 
Committee 
Version of 
Farm Bill 

Creates Voluntary Renewable Biomass Certification 
Program in the Energy Title of the Farm Bill – (Title IX, 
Sec.9015 of S.2302). 
 
To qualify for the Voluntary Certification 
Requirements under the program, a biomass crop shall 

The Secretary of USDA, in consultation with EPA Administrator, 
shall establish a voluntary program to certify renewable 
biomass that meets sustainable growing standards designed: 
(1) to reduce greenhouse gases and improve soil carbon content; 
(2) to protect wildlife habitat, and 
(3) to protect air, soil, and water quality. 

 

http://www.epa.gov/otaq/renewablefuels/
http://www.epa.gov/otaq/renewablefuels/
http://www.epa.gov/otaq/renewablefuels/
http://www.epa.gov/otaq/renewablefuels/
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be inspected and certified as meeting the standards. 
Production Standards shall provide measurement of a 
numerical reduction in greenhouse gases, improvement to 
soil carbon content, and reduction in soil and water 
pollutants, based on the recommendations of an advisory 
committee jointly established by the Secretary and the 
Administrator. 
The Secretary shall designate inspectors that the 
Secretary determines are qualified to carry out 
inspections and certifications in order to certify renewable 
biomass. 

 
Production Standards only require to satisfy minimum 
environmental restrictions. 

US Sustainable 
Biodiesel 
Alliance (SBA)  
 

The Sustainable Biodiesel Alliance is a non-profit U.S. 
organization created to promote sustainable biodiesel 
practices, including the harvesting, production and 
distribution of biodiesel fuels. 
 
The ultimate goal is to create best practice standards for 

verifying that all points in the production and distribution 
chain are in compliance with the SBA’s certification 
standards. 
 
The SBA process differs from the Roundtable on 
Sustainable Biofuel in that the SBA is seeking to tailor its 
principles, criteria and standards specifically to the U.S. 
biofuels market, more specifically to the U.S. biodiesel 
market. 

In June 2007 working groups (divided according to the key stages 
of the biodiesel lifecycle (i.e., feedstocks, plants)) started to 
consider criteria that could be used to measure performance 
against draft principles. 
In November 2007 a draft principles document on website and 
taking comments were published. 

SBA released its “Principle and baseline practice for sustainability” 
document. The principles are followed by baseline practices which 
are intended to serve as “threshold,” or initial practices that can 
be expected to contribute to sustainability. Over the next year, as 
the SBA gathers information from pilot programs, more specific 
sustainability standards and indicators will be developed. These 
standards will ultimately serve as the criteria for a SBA 
Certification program. 

http://www.s
ustainablebio
dieselalliance.
com/ 
 
Principles and 

baseline 
practices 
document: 
http://sustain
ablebiodiesel
alliance.com/
dev/BPS%20
V.1.pdf 

http://www.sustainablebiodieselalliance.com/
http://www.sustainablebiodieselalliance.com/
http://www.sustainablebiodieselalliance.com/
http://www.sustainablebiodieselalliance.com/
http://sustainablebiodieselalliance.com/dev/BPS%20V.1.pdf
http://sustainablebiodieselalliance.com/dev/BPS%20V.1.pdf
http://sustainablebiodieselalliance.com/dev/BPS%20V.1.pdf
http://sustainablebiodieselalliance.com/dev/BPS%20V.1.pdf
http://sustainablebiodieselalliance.com/dev/BPS%20V.1.pdf
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Africa region Competence 
Platform on 
Energy Crop 
and Agro 
forestry 
Systems for 
Arid and 
Semi-arid 
Ecosystems - 
Africa 
(COMPETE) 

COMPETE has been established in October 2006 within the 
EU International Scientific Cooperation Activities (INCO). 
 
The goal is to facilitate information exchange between EU 
member countries, between EU countries and targeted 
INCO countries and EU countries and non-EU/non-INCO 
countries. 
 
COMPETE will establish a platform for policy dialogue and 
capacity building and identify pathways for the 
sustainable provision of bioenergy 
• to improve the quality of life and create alternative 
means of income for the rural population in Africa 
• to aid the preservation of intact ecosystems in arid and 
semiarid regions in Africa 
• to enhance the equitable exchange of knowledge 
between EU and developing countries. 
 
The geographic scope is regional (Africa but hopes to 
facilitate South-South information exchange drawing on 
Brazil, Thailand, Mexico, India and China). 

COMPETE will deliver a matrix of multi-disciplinary and cross-
sectoral work-packages 

 to evaluate current and future potential for the sustainable 
provision of bioenergy in Africa in comparison to existing 
land use patterns and technologies 

 to facilitate South-South technology and information 
exchange capitalising the world-leading RD&D in bioenergy 
in the key countries Brazil, Mexico, India, China and 
Thailand 

 to develop innovative tools for the provision of financing 
for national bioenergy programmes and local bioenergy 
projects, including: carbon credits, bilateral and multi-
lateral funding instruments, and the role of international 
trade 

 to develop practical, targeted and efficient policy 
mechanisms for the development of bioenergy systems 
that enhance local value-added, assist local communities 
and address gender inequalities 

 to establish the Competence Platform to ensure effective 
dissemination and knowledge exchange inside and outside 
the network 

In 2009 updates on 4 papers were released: 
 Good Practice Guidelines to Project Implementers 

Deliverable 

 Policy Guidance note on integrating and rewarding 
sustainability Good Practice 

 Report on ‘Understanding and implementing certification’ 
 Bioenergy for Sustainable Development in Africa - 

Environmental and Social Aspects  

http://www.c
ompete-
bioafrica.net/ 

European 
Committee 
for 
Standardiza
tion (CEN) 

CEN/TC 383 
“Sustainability 
criteria for 
biomass” 

In April 2008 the European Committee for Standardization 
(CEN) created a new Technical Committee (TC) in the 
field of sustainability criteria for biomass after 
positive voting of the CEN members for the Dutch 
proposal by NEN (Nederlands Normalisatie-Instituut), the 
Dutch Standardization Institute. 

CEN/TC 383 will elaborate on a European set of standards for 
sustainably produced biomass for as a minimum, but not 
restricted to, energy purposes. This set of standards allows users 
to check for the sustainability themes as laid down by the Dutch 
(Cramer), the British (RTFO), the German (BSO) and the 
European (RES directive) authorities. 
This means the set shall include definitions, basic requirements, 
principles, criteria and possibly indicators for sustainability 

http://www.c
en.eu/CENOR
M/Sectors/Te
chnicalCommi
tteesWorksho
ps/CENTechni
calCommittee
s/CENTechnic

http://www.compete-bioafrica.net/sustainability/OD9-2_paper_COMPETE_Janssen_090730.pdf
http://www.compete-bioafrica.net/sustainability/OD9-2_paper_COMPETE_Janssen_090730.pdf
http://www.compete-bioafrica.net/
http://www.compete-bioafrica.net/
http://www.compete-bioafrica.net/
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechnicalCommittees.asp?param=648007&title=CEN%2FTC+383
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assessment (including a fossil fuel and GHG balance), and ways 
to asses them in relation to biomass produced, supplied or used. 
The technical project up to the completion of the draft text for 
public enquiry is aimed to be 12 months after the start of the TC. 
Taking into account the formal procedure of discussing the draft 
text in a Technical Committee (including parallel full 
establishment of the TC) the final (formal) acceptance vote can 
be achieved in two years. Depending on the date of registration of 
the work item, the first standard will be published in mid 2010.  
This schedule is extremely ambitious, but should correspond with 
the EC's time goal, pending further decisions by the Council and 
Parliament. Also, the needs of Member States governments to 
have first ideas of consensus on the sustainability criteria and of 
the producers that have to plan crop production based on these 
criteria are very high. 

alCommittees
.asp?param=
648007&title
=CEN%2FTC
+383 
 
http://www.n
en.nl 

EU Renewable 
Energy 

Directive 
(Directive 
2009/28/EC) 
 
Communication 
on voluntary 
schemes and 
default values 
in the EU 
biofuels and 
bioliquids 
sustainability 
scheme 
(2010/C 
160/01) 
 
Communication 
on the practical 
implementation 
of the EU 
biofuels and 

On April 2009 the European Union adopted the Renewable 
Energy Directive which endorses a mandatory target of a 

20 % share of energy from renewable sources in overall 
Community energy consumption by 2020 and a 
mandatory 10 % minimum target to be achieved by all 
Member States for the share of biofuels in transport petrol 
and diesel consumption by 2020, to be introduced in a 
cost-effective way.  
The directive also established sustainability criteria for 
biofuels. It prescribes to ensure at least 35% greenhouse 
gas emission saving from the use of biofules compared to 
fossil fuels. The figure rises at least to 50% as of 2017 
and at least 60% as of 2018.  
Under the 2009 Renewable Energy Directive, companies 
are eligible for national support such as tax relief. 
The package focuses especially on: 

 Sustainable Biofuel Certificates: The Commission 
encourages industry, governments and NGOs to 
set up "voluntary schemes" to certify biofuel 
sustainability – and explains the standards these 
must meet to gain EU recognition.  

 Protecting untouched nature: The Communication 
also sets out which types of land should not be 

To ensure that biofuels contributing to the EU's 20% renewable 
target are produced in a sustainable manner, the European 

Commission called for industry and governments to set up 
certification schemes.  
The Commission adopted on 10 June 2010 a package on the 
sustainability criteria of biofuels. The package includes:  

 the Communication on voluntary schemes and default 
values in the EU biofuels and bioliquids sustainability 
scheme; 

 the Communication on the practical implementation of the 
EU biofuels and bioliquids sustainability scheme and on 
counting rules for biofuels; and 

 the Decision on guidelines for the calculation of land 
carbon stocks. 

It aims to ensure that biofuels produced and imported into the EU 
are produced without damaging the environment. 
Only biofuels that meet the conditions set out in the package will 
count towards the targets that each of the EU's 27 member states 
has to reach by 2020. No sanctions or bans on the use of biofuels 
that do not carry a sustainable label are foreseen. 

http://ec.eur
opa.eu/energ

y/renewables
/bioenergy/su
stainability_cr
iteria_en.htm 

http://www.nen.nl/
http://www.nen.nl/
http://ec.europa.eu/energy/renewables/bioenergy/sustainability_criteria_en.htm
http://ec.europa.eu/energy/renewables/bioenergy/sustainability_criteria_en.htm
http://ec.europa.eu/energy/renewables/bioenergy/sustainability_criteria_en.htm
http://ec.europa.eu/energy/renewables/bioenergy/sustainability_criteria_en.htm
http://ec.europa.eu/energy/renewables/bioenergy/sustainability_criteria_en.htm
http://ec.europa.eu/energy/renewables/bioenergy/sustainability_criteria_en.htm
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bioliquids 
sustainability 
scheme 
(2010/C 
160/02) 
 
Decision on 
guidelines for 
the calculation 
of land carbon 
stocks (notified 
under 
document 
C(2010) 3751) 

used to produce biofuels. These include natural 
forest, protected areas, wetlands, peatlands and 
highly biodiverse areas. 

US FAS Attache 
Reports 

The Foreign Agricultural Service (FAS) of the US Dept. of 
Agriculture is responsible for collecting, analyzing, and 
disseminating information about global supply and 

demand, trade trends, and market opportunities. 
Assessment of biofuel potential for various countries. 
Assessments are included in country attache reports. 
 
FAS attention has been mainly EU focused but there are 
plans to assess developing countries in the future. 

The project assesses the biofuel potential of individual country. http://www.f
as.usda.gov/s
criptsw/Attac

heRep/defaul
t.asp 
 

EU Common 
Agricultural 
Policy -  
Cross 
Compliance 
scheme 

Regulation n°1782/2003 
This regulation establishes that “A farmer receiving direct 
payments shall respect the statutory management 
requirements referred to in Annex III, according to the 
timetable fixed in that Annex, and the good agricultural 
and environmental condition established under Article 5.” 
 
From 2005, all farmers receiving direct payments are 
subject to compulsory cross-compliance.  
 

19 legislative acts applying directly at the farm level in the fields 
of environment, public, animal and plant health and animal 
welfare have been established and farmers will be sanctioned in 
case of non-compliance (partial or entire reduction of direct 
support).  
Beneficiaries of direct payments are also obliged to keep land in 
good agricultural and environmental conditions. These conditions 
are defined by Member States, and include standards related to 
soil protection, maintenance of soil organic matter and soil 
structure, and maintenance of habitats and landscape, including 
the protection of permanent pasture. In addition, Member States 
must also ensure that there is no significant decrease in their 
total permanent pasture area, if necessary by prohibiting its 
conversion to arable land. 

Official 
Journal of the 
European 
Union :  
Council 
Regulation No 
1782/2003  
and  
Commission 
Regulation No 
796/2004 

http://www.fas.usda.gov/scriptsw/AttacheRep/default.asp
http://www.fas.usda.gov/scriptsw/AttacheRep/default.asp
http://www.fas.usda.gov/scriptsw/AttacheRep/default.asp
http://www.fas.usda.gov/scriptsw/AttacheRep/default.asp
http://www.fas.usda.gov/scriptsw/AttacheRep/default.asp
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Nordic 
countries 

The Swan 
ecolabel for 
sustainable 
renewable 
fuels 

The Swan ecolabel was established in 1989 by the 
consumer sector of the Nordic Council of Ministers, but 
responsibility passed to the environmental sector in 2006. 
Finland, Iceland, Norway and Sweden were party to the 
Swan co-operation from the start, while Denmark joined 
in 1998. The annual grant from the Nordic Council of 
Ministers to NMN in 2010 is about DKK 2.5 million.  
The activities within Nordic Ecolabelling are coordinated 
by the Nordic Ecolabelling Board. 

 http://www.n
orden.org/en/
nordic-
council-of-
ministers/cou
ncil-of-
ministers/cou
ncil-of-
ministers-for-
the-
environment-
mr-m/swan-
ecolabel 

US, Canada Sustainable 
Forestry 
Initiative 
(SFI) 

SFI, Inc is an independent organization, which is 
responsible for maintaining and enhancing the SFI 
Standard and verification procedures. 
The Sustainable Forestry Initiative (SFI) programme is a 

comprehensive system of principles, objectives and 
performance measures developed by professional 
foresters, conservationists and scientists, among others 
that combines the perpetual growing and harvesting of 
trees with the long-term protection of wildlife, plants, soil 
and water quality. 
The American Forest and Paper Association (AF&PA) 
developed the Sustainable Forestry Initiative (SFI) 
program in 1994 to document the commitment of 
member companies in the United States to sustainable 
forestry. 
The Board that oversees the SFI Program has 15 CEO 
members, with 1/3 representing NGO’s, 1/3 representing 
Industry and 1/3 representing the Broader forestry 
community (NIPF’s, Academia, Labor, etc). Only the 
Board can make changes to the Standard. 
In the United States and Canada, there are currently 219 
programme participants. 
 
Primarily focused on large-scale forests in the United 
States and Canada. 

The SFI Standard is based on 9 principles (namely: Sustainable 
forestry, Responsible Practices, Reforestation and productive 
capacity, Forest health and productivity, Long-term forest and soil 
productivity, Protection of water resources, Protection of Special 

sites and biological diversity, Legal compliance, Continual 
improvement). There are 13 Objectives addressing social, 
economic, silvicultural and environmental development, 
each with a number of Performance and Indicators that all 
participants must meet to become certified. 
 
Seven product labels are available: 

 a label for primary producers; 
 four labels for secondary producers; 
 100% from a SFI certified forest, and 
 SFI mixed label with xx% content from a SFI certified 

forest. 
SFI prohibits use of illegally harvested sources. 
 
Any land management company (10,000 acres or more, 
typically), forest product manufacturer, paper printer, or other 
company that manages for and/or uses forest products may seek 
SFI certification. 
1.2 million acres of SFI program participants’ forests reforested in 
2005 through planting or natural regeneration. 6,401 Loggers and 
foresters trained by 2005. 

http://www.a
boutsfi.org/ 
 

http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.norden.org/en/nordic-council-of-ministers/council-of-ministers/council-of-ministers-for-the-environment-mr-m/swan-ecolabel
http://www.aboutsfi.org/
http://www.aboutsfi.org/
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The SFI Standard (SFIS) has been developed in concert 
by the Resources Committee, technical sub-committees 
and working groups. Participants are required to have 
auditable monitoring system to account for all wood flows. 

SFI is endorsed by the PEFC Council (Programme for the 
Endorsement of Forest Certification schemes). 
 

There are currently over 58 million hectares of forestland in North America 

enrolled in the SFI program, making it among the world's largest sustainable 

forestry standard. 
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Climate, 
Community & 
Biodiversity 
Alliance 
(CCBA) 

Climate, 
Community & 
Biodiversity 
Standard 
(CCB) 
 

CCBA members include five companies—BP, Intel, SC 
Johnson, Weyerhaeuser and GFA (Germany)—and five 
NGOs—Conservation International, the Hamburg Institute 
of International Economics, Pelangi Indonesia, The Nature 
Conservancy (TNC), and the Wildlife Conservation 
Society. 
 
After two years of intensive multi-stakeholder 
consultation, field testing on four continents, and peer 
review by the world’s leading tropical forestry institutes, 
the CCBA launched the Climate, Community & Biodiversity 
Standards. 
 
Standards evaluate land-based carbon mitigation 
projects in the early stages of development. 
 
The CCB Standards have become the most widely used 
and respected international standard for the multiple-
benefits of land-based carbon projects. As of November 
2008, six projects had completed the validation process 
and ten projects were in the public comment phase. 
These 16 CCB projects aim to reduce greenhouse gas 

emissions by over 4.4 million tons of CO2e per year. In 

order to retain this influence, CCBA launched a revision of 
the CCB Standards in February 2008 to enable the CCB 
Standards to continue to respond to investor and other 
stakeholder interests in the rapidly evolving policy and 
market environment. 

The CCB Standards foster the integration of best-practice and 
multiple-benefit approaches into project design and evolution. 
To earn approval under the CCB Standards, projects must satisfy 
15 required criteria to demonstrate compelling net benefits for 
fighting climate change, conserving biodiversity, and improving 
socio-economic conditions for local communities. 
Climate change mitigation impacts must be measured using 
methodologies of the IPCC’s Good Practice Guidance (IPCC GPG) 
for Land Use, Land Use Change and Forestry (LULUCF) or any 
methodology approved by the CDM Executive Board to estimate 

the net change in carbon stocks and non CO2 GHG emissions due 

to project activities. 
The CCB Standards:  

 Promote excellence and innovation in project design.  
 Increase funding opportunities for project developers.  
 Mitigate risk and enhance project value for investors. 

 
New Rules for the use of the CCB Standards were published on 
June 21, 2010. This document describes the CCBA’s requirements 
for the evaluation of projects against the CCB Standards and is 
intended to be used by project proponents and the independent 
auditors that evaluate the conformance of projects to the CCB 
Standards. 
 
Environmental, economic and social impacts are evaluated 
in order to achieve the certification. 

http://www.cl
imate-
standards.org
/ 
 
CCB 
Standards 
Rules: 
http://www.cl
imate-
standards.org
/pdf/CCB_Sta
ndards_Rules
_Version_Jun
e_21_2010.p
df 

COOP 
Switzerland 
/WWF 
Switzerland 

Basel Criteria The purpose of the Basel Criteria for Responsible Soy 
Production is to provide a working definition of acceptable 
soy production that can be used by individual retailers or 
producers. 
The Basel Criteria for Responsible Soy Production have 
been developed by drawing on widely accepted existing 
criteria and standards such as Eurepgap standards and 
ILO conventions. 
The Roundtable on Responsible Soy is seeking 

Responsible soy production needs to be based on the principle of 
sustainability which requires an appropriate balance of 
economic, social and environmental management. At the 
same time, the issue of traceability has to be considered, so that 
purchasers can be sure that they really are purchasing soy that 
has been produced in compliance with the criteria. Aspects 
covered by the criteria include: 

 Compliance with applicable legislation, 
 Technical management and production, 

http://assets.
panda.org/do
wnloads/05_
02_16_basel_
criteria_engl.
pdf 
 

http://www.climate-standards.org/
http://www.climate-standards.org/
http://www.climate-standards.org/
http://www.climate-standards.org/
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://www.climate-standards.org/pdf/CCB_Standards_Rules_Version_June_21_2010.pdf
http://assets.panda.org/downloads/05_02_16_basel_criteria_engl.pdf
http://assets.panda.org/downloads/05_02_16_basel_criteria_engl.pdf
http://assets.panda.org/downloads/05_02_16_basel_criteria_engl.pdf
http://assets.panda.org/downloads/05_02_16_basel_criteria_engl.pdf
http://assets.panda.org/downloads/05_02_16_basel_criteria_engl.pdf
http://assets.panda.org/downloads/05_02_16_basel_criteria_engl.pdf
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international consensus on the Basel Criteria.  Environmental management, 
 Social Management, 
 Continuous improvement, 
 Traceability. 

ERIA 
(Economic 
Research 
Institute for 
ASEAN and 
East Asia) 
 

Methodology 
for assessing 
environment
al and social 
sustainability 

ERIA will develop a methodology for assessing 
environmental and social sustainability in production 
and utilization of biomass taking into account specific 
regional circumstances, based on the Joint Ministerial 
Statement of Second EAS Energy Ministers Meeting, at 
BANGKOK, in Thailand, on 7 AUGUST 2008. 
 

Principles include: 
 Quality Control ; 
 Respect for Natural Diversity ; 
 Minimum Impact on Food Supply ; 
 Compatibility with Environment ; 
 Stable Supply of Biomass Energy ; 
 Cost Efficiency. 

 
(Ref. Abstract of Joint Ministerial Statement of Second EAS 
Energy Ministers Meeting) 
14. The Ministers reaffirmed their strong interests in biofuels, 
which have great potential in addressing some of the energy 
security concern, particularly high oil prices while recognizing the 

need of their compatibility with sustainability.  With this in mind, 
the Ministers endorsed the "Asia Biomass Energy Principles" for 
production and utilization of environmentally and socially 
sustainable biomass energy in the region.  They welcomed the 
broad perspectives of the Principles including quality control, 
respect for natural diversity, minimum impact on food supply, 
compatibility with environment, stable supply of biomass energy 
and cost efficiency. The Ministers affirmed to promote production 
and utilization of biofuels, so long as it does not compromise food 
security and regional cooperation to this end in line with these 
Principles, taking into account relevant international debates and 
activities.  The Ministers requested the ERIA to develop a 
methodology for assessing environmental and social sustainability 
in production and utilization of biomass taking into account 
specific regional circumstances. 

http://eria.or
g/ 
 

Fairtrade 
Labelling 
Organization 
(FLO) 

Fairtrade 
standards 
 

FLO International exists to improve the position of the 
poor and disadvantaged producers in the developing 
world, by setting the Fairtrade standards and by creating 
a framework that enables trade to take place at conditions 
respecting their interest. 
The Labelling Initiatives, members of FLO International, 

There are two sets of generic standards: one for small farmers 
(addressing social development, economic development, 
environmental development and standards labour 
conditions) and one for labourers on plantations and 
factories. 
A generic trader standard is under development. 

http://www.f
airtrade.net/s
tandards.html 
 

http://eria.org/
http://eria.org/
http://www.fairtrade.net/standards.html
http://www.fairtrade.net/standards.html
http://www.fairtrade.net/standards.html
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encourage industry and consumers to support fairer trade 
and to purchase the products. 
Products carry a Fairtrade Label, as the independent 
consumer guarantee that producers in the developing 
world get a better deal. 
 
New Fairtrade standards are set and existing standards 
are reviewed on a regular basis. This process involves 
wide consultation with stakeholders. New standards 
include: Timber Standard;Trade Standards; Gold; 
Contract Production; Mango, Pineapple; Rice from Sri 
Lanka. 
 
The highest governing body is the FLO Board of Directors, 
elected every three years by FLO’s traders, producers, 
Labelling Initiatives and other stakeholder members. The 
Director of FLO runs the organization. 
Standards are developed by the FLO Standards 
Committee, in which stakeholders from FLO’s member 
organisations, producer organisations, traders and 
external experts participate. 

In addition there are product specific standards with mainly 
trade requirements and FT minimum price and premium 
information. 
Standards have two layers: minimum requirements and progress 
requirements. Companies must meet the minimum standards 
from the moment they join Fairtrade and work towards achieving 
the progress requirements as long-term goals. 
Certification is run by FLO-Cert. Ltd. This body coordinates all 
aspects of certification including inspections, audits and 
certification. 
Third party verification is a must for application of FT standards. 
The cert body undertakes yearly inspections based on a risk 
model. In between inspections incoming information about 
potential non compliances are taken into considerations for 
additional checks or inspections. 
 

560 organizations in 75 countries in Africa, Asia and Latin 

America and more than 1000 traders throughout the globe 
have already been certified. 

FAO International 
Bioenergy 
Platform 
(IBEP) 

In May 2006, FAO launched the International Bioenergy 
Platform (IBEP). 
One of the activities IBEP seeks to tackle is to assist in the 
development of an international scheme to develop 
workable assurances and certification principles, 
methodologies, criteria and verifiable indicators. 
 

A paper has been published to outline the initiative in May 2006. 
Two main pillars, each with sub-tasks, has been identified: 
1. Information Collection 

a. Knowledge – prepare outlook studies in key areas 
b. Potentials – develop tools to assess country-level 
bioenergy potential 
c. Sustainability – develop policies aimed at ensuring the 
sustainable development of bioenergy 
d. Interactive Bioenergy Information System (i-BIS) – 
develop a user-friendly portal to distribute information 
gathered in prior tasks 

2. Mobilization and Implementation at Country Level 
a. Capacity building and stakeholder participation – help 
countries establish bioenergy programmes 
b. Partnerships and cooperation – assist international 
bodies, in particular through UN-Energy, collaborate to 
develop coherent national and international bioenergy 

http://www.f
ao.org/sd/di
m_en2/en2_0
60501_en.ht
m 
 
ftp://ftp.fao.o
rg/docrep/fao
/009/A0469E
/A0469E00.p
df 

http://www.fairtrade.net/new_standards.html
http://www.fairtrade.net/generic_trade_standards.html#c5820
http://www.fairtrade.net/new_standards.html#c3967
http://www.fairtrade.net/712.html#c4502
http://www.fairtrade.net/new_standards.html
http://www.fao.org/sd/dim_en2/en2_060501_en.htm
http://www.fao.org/sd/dim_en2/en2_060501_en.htm
http://www.fao.org/sd/dim_en2/en2_060501_en.htm
http://www.fao.org/sd/dim_en2/en2_060501_en.htm
http://www.fao.org/sd/dim_en2/en2_060501_en.htm
ftp://ftp.fao.org/docrep/fao/009/A0469E/A0469E00.pdf
ftp://ftp.fao.org/docrep/fao/009/A0469E/A0469E00.pdf
ftp://ftp.fao.org/docrep/fao/009/A0469E/A0469E00.pdf
ftp://ftp.fao.org/docrep/fao/009/A0469E/A0469E00.pdf
ftp://ftp.fao.org/docrep/fao/009/A0469E/A0469E00.pdf
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activities 
c. FAO Bioenergy – FAO mobilizes its internal capacities 
and comparative advantages to promote national, 
regional and global bioenergy development. 

FAO Bioenergy 
and Food 
Security 
Project 
(BEFS) 

The project aims at mainstreaming food security concerns 
from the onset of bioenergy program development by 
providing technical advice to support the policy decision-
making process. 
The BEFS framework is comprised of five core analytical 
components: biomass potential, biofuel supply chain 
production costs, the agriculture markets outlook, 
economy wide impacts and household level food security. 

A modelling framework has been developed to assess the natural 
potential of countries to grow bioenergy crops, to quantify 
economic viability and project future scenarios and to 
ascertain the impacts on household food security. This global 
knowledge base will facilitate the development of sound bioenergy 
programs that take into account food security concerns. The BEFS 
project is pioneering policy assistance on the nexus between food 
security and bioenergy in four countries: Cambodia, Peru, 
Thailand and Tanzania. 
In 2010, the report, ‘Bioenergy and Food Security: The BEFS 
Analysis for Tanzania’ was published. It represents the 
implementation of the BEFS Analytical Framework in Tanzania.  

http://www.f
ao.org/nr/ben
/befs/ 
 

FAO Bioenergy 
Impact 
Analysis 
(BIAS) 
project 

The project aims to contribute to the rational assessment 
of realistic environmental potentials and impacts of 
bioenergy production, complementing the Bioenergy and 
Food Security (BEFS) approach. 

An analytical framework is under development to provide 
guidance on how to assess environmental implications of 
bioenergy.  The project assembles and adapts the most 
appropriate methodologies and data bases to develop tool kits for 
decision makers. BIAS is a first step and the work will be further 
developed in collaboration with a number of institutions and UN 
agencies for refinement and local adaptation in interested 
countries. 

http://www.f
ao.org/bioene
rgy/47285/en
/ 
 

Forest 
Stewardship 
Council (FSC) 

FSC P&C 
Standard 

The Forest Stewardship Council (FSC) is an international 
organization that brings people together to find 
solutions which promote responsible stewardship of the 
world’s forests. 
 
The FSC P&C are an international standard, developed 
and reviewed according to the ISEAL Code of Good 
Practice for Setting Social and Environmental Standards. 
This ensures that FSC certification does not constitute a 
technical barrier to trade under the rules of the World 
Trade Organization. 
Compliance is determined at the Criterion level, and 
indicators to the P&C are developed by FSC accredited 
national initiatives and by certification bodies for use in 

Based on FSC's 10 Principles and 56 Criteria for Forest 
Stewardship, the scope involve environmental, silvicultural, 
social and economic issues. 
These principles are global – they can apply to any forest around 
the world – and they assure: 
1. Compliance with laws and FSC principles; 
2. Tenure and use rights and responsibilities; 
3. Indigenous peoples’ rights; 
4. Community relations and worker’s rights; 
5. Multiple benefits from the forest; 
6. Assessment of environmental impact; 
7. Management planning; 
8. Monitoring and assessment of management impact; 
9. Maintenance of high conservation value forests; 

http://www.f
sc.org/en/ 
 

http://www.fao.org/nr/ben/befs/
http://www.fao.org/nr/ben/befs/
http://www.fao.org/nr/ben/befs/
http://www.fao.org/bioenergy/47285/en/
http://www.fao.org/bioenergy/47285/en/
http://www.fao.org/bioenergy/47285/en/
http://www.fao.org/bioenergy/47285/en/
http://www.fsc.org/en/
http://www.fsc.org/en/


 172 

International/Global Initiatives 

Organization Initiative Description Sustainability Requirements/Elements 
Contact 
Information 

the absence on nationally developed ones. 
FSC has an Accreditation Program which is in charge of 
providing accreditation services to certification bodies and 
National Initiatives. The Accreditation Program is based 
on international standards and complies with ISO 17011 
requirements. 
Project funding for FSC is provided by various foundations 
and companies around the globe. Core funding is derived 
from membership and accreditation fees. 
 
For the first time FSC is conducting a full review of the 
Principles and Criteria. A consultative forum has been 
established in order to ensure that all stakeholders 
possibly affected by the P&C Review and Revision have 
the opportunity to comment on revised drafts. The 
consultative forum consists of all FSC members, all 
National Initiatives, all FSC accredited certification bodies. 
The vote on the final draft is scheduled to be opened on 
the 1st of February 2011. 

10. Responsible management of plantations Principles for Forest 
Stewardship. 
 
Three product labels: 
1) FSC pure label for 100% certified product group; 
2) FSC mixed label with a minimum threshold of 10% certified 
and 60% post consumer content; and 
3) FSC recycled label for product groups with 100% post 
consumer content. 
 
It prohibits use of sources that are illegally harvested and derived 
from a high conservation value forest. 
 
Since 1994 over 99 million hectares in 75 countries have 
been certified (over 34 million hectares in North America) 
according to FSC standards while several thousand products 
are produced using FSC certified wood and carrying the FSC 
trademark. FSC operates through its network of National 
Initiatives in 40 countries. 

GLOBALGAP  GLOBALGAP is a private sector body that sets voluntary 
standards for the certification of agricultural products 
around the globe. 
The GLOBALGAP standard is primarily designed to 
reassure consumers about how food is produced on the 
farm by minimising detrimental environmental impacts 
of farming operations, reducing the use of chemical inputs 
and ensuring a responsible approach to worker 
health and safety as well as animal welfare. 
GLOBALGAP serves as a practical manual for Good 
Agricultural Practice (G.A.P.) anywhere in the world. The 
basis is an equal partnership of agricultural producers and 
retailers who wish to establish efficient certification 
standards and procedures. 
Certification is carried out by more than 100 independent 
and accredited certification bodies in more than 80 
countries. It is open to all producers worldwide. It is 
subject to a three year revision cycle of continuous 
improvement to take into account technological and 

 http://www.g
lobalgap.org/
cms/front_co
ntent.php?idc
at=3 
 

http://www.globalgap.org/cms/front_content.php?idcat=3
http://www.globalgap.org/cms/front_content.php?idcat=3
http://www.globalgap.org/cms/front_content.php?idcat=3
http://www.globalgap.org/cms/front_content.php?idcat=3
http://www.globalgap.org/cms/front_content.php?idcat=3
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market developments. 

International 
Atomic 
Energy 
Agency (with 
UNDESA, 
IEA, 

Eurostat, 
EEA) 

Energy 
Indicators 
for 
Sustainable 
Development 

Work under the UN Convention on Sustainable 
Development umbrella to develop and apply indicators for 
sustainable development specifically relating to energy. 

 http://www-
pub.iaea.org/
MTCD/publica
tions/PDF/Pu
b1222_web.p
df 

 
http://www.u
n.org/esa/sus
tdev/publicati
ons/energy_i
ndicators/full
_report.pdf 
 
http://www.i
aea.org/Publi
cations/Facts
heets/English
/indicators.pd
f 

IEA/OECD Task 29 : 
Socio-
Economic 
Drivers in 
Implementing 
Bioenergy 
Projects 

The objective of Task 29 is to achieve a better 
understanding of the social and economic drivers and 
impacts of establishing bioenergy fuel supply chains and 
markets at the local, regional, national and international 
level, to synthesise and transfer to stakeholders critical 
knowledge and new information, to improve the 
assessment of the above mentioned impacts of biomass 
production and utilisation in order to increase the uptake 
of bioenergy and to provide guidance to policy makers. 
 
Work scope for the Task period (2010-2012): 
The Task has been able to clearly set out the ‘state-of-
the-art’ of socio-economic understanding and has 
commenced the application of new and novel methods of 
thinking to community centred initiatives, based on 
community interaction and feedback. Such modelling work 

The proposed Task prolongation will seek to build further on the 
solid foundations constructed with a core team of participants as 
well as to extend the work beyond its current level. The Task 
participants, whom are supported by a wide range of national 
experts, identified the following three overarching themes which 
will be given maximum attention in the proposed new three year 
programme below: 
- Fuel poverty, 
- Green employment, 
- Joint collaboration with FAO on further development of WISDOM 
methodology (inclusion of socio-economic factors) with the 
possibility of creation of own national WISDOM database. 
 Other themes and points of interest are: 
- To examine land use issues and competition resulting in social 
‘dislocation’  
- To examine ‘Biomass in the global economy’ and the impact that 

http://www.t
ask29.net/ 
 

http://www-pub.iaea.org/MTCD/publications/PDF/Pub1222_web.pdf
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1222_web.pdf
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1222_web.pdf
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1222_web.pdf
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1222_web.pdf
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1222_web.pdf
http://www.un.org/esa/sustdev/publications/energy_indicators/full_report.pdf
http://www.un.org/esa/sustdev/publications/energy_indicators/full_report.pdf
http://www.un.org/esa/sustdev/publications/energy_indicators/full_report.pdf
http://www.un.org/esa/sustdev/publications/energy_indicators/full_report.pdf
http://www.un.org/esa/sustdev/publications/energy_indicators/full_report.pdf
http://www.un.org/esa/sustdev/publications/energy_indicators/full_report.pdf
http://www.iaea.org/Publications/Factsheets/English/indicators.pdf
http://www.iaea.org/Publications/Factsheets/English/indicators.pdf
http://www.iaea.org/Publications/Factsheets/English/indicators.pdf
http://www.iaea.org/Publications/Factsheets/English/indicators.pdf
http://www.iaea.org/Publications/Factsheets/English/indicators.pdf
http://www.iaea.org/Publications/Factsheets/English/indicators.pdf
http://www.task29.net/
http://www.task29.net/
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and study has shown a clear impact when deployed in 
participating countries and beyond. The Task has also 
commenced the aggregation of case study material which 
shows in stark contrast the differing approaches and 
results that can be gained at the local and regional level 
by working with different host entities. 
 
One key area to explore in greater detail is the impact of 
national policy on regional and local activities and to 
provide feedback to policy makers on both the positive 
and the negative implications of actual change and further 
considered change. 
 
The participating countries are Canada, Croatia, Germany, 
Norway, and the UK. 

international trade in biomass has on rural communities in 
developing countries  
- To examine sustainability criteria and certification at the local, 
national and international levels. 
- To use bioenergy as an economic development tool, especially in 
areas where the forest sector is in decline  
- To examine ‘Entrepreneurship Models’ for competitive biomass 
supply (small forest owners, farmers etc.) 
- To examine the wider dissemination opportunities using a range 
of marketing actions (including social networks) arising out of 
targeted examples of biomass project success (e.g. the north 
Tipperary ‘eco-village’ development) and to promote more rapid 
take up and replication 
- To examine the role of education, extension and competence 
building in the bioenergy sector (The Energy Farm as an example) 
- To assess regional cluster strategies for development of 
bioenergy (Arena-project Hedmark/Oppland in Norway) 
- Adoption and diffusion of innovative bioenergy technologies, the 
interrelated nature of technology and fuel markets 
- To assess target regional strategies and the ability to balance 
energy, food, and development priorities to deliver sufficient 
bioenergy projects in timely fashion to meet set targets  

IEA/OECD Task 38 : 
Greenhouse 
Gas Balances 
of Biomass 
and Bioenergy 
Systems 

For the triennium 2010 – 2012, the Task will focus on the 
development and application of methods to document 
greenhouse gas (GHG) mitigation benefits of bioenergy 
systems. 
 
Objectives are: 
1. Promote the sustainable use of biomass and bioenergy 
through increased understanding of the GHG and other 
impacts; 
2. Improve and modify the ‘standard methodology’ for the 
calculation of GHG balances based on life-cycle analysis 
by incorporating new issues, technologies and topics as 
they appear; 
3. Work in cooperation with other IEA Bioenergy Tasks to 
assess GHG balances of new technologies; 
4. Assess and report on best practices in participating 

The Task will continue to work on the GHG impacts of biomass 
and bioenergy systems but will extend the activities of the 
previous triennium to: 
1. focus on impacts on soil organic carbon and emissions of other 
GHGs (e.g. N2O from fertiliser use); 
2. emphasise the use of waste streams (e.g. forest residuals) and 
improving biomass use efficiency thus minimising the competition 
for biomass with other uses; 
3. include emerging issues such as post-Kyoto climate change 
negotiations, albedo and other climate forcing, and timing of 
emissions and removals; and 
4. incorporate discussion of non-GHG sustainability impacts. 
 
Work programme (examples): 
1. Revise the standard methodology for the GHG analysis of 
bioenergy systems to consider indirect land use change (LUC), 

http://www.i
eabioenergy-
task38.org/ 
 

http://www.ieabioenergy-task38.org/
http://www.ieabioenergy-task38.org/
http://www.ieabioenergy-task38.org/
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countries for reducing GHG emissions using biomass and 
bioenergy; and  
5. Aid decision makers in selecting mitigation strategies 
that optimise GHG benefits by disseminating the results of 
the above-mentioned activities. 
 
Current members are Australia, Austria, Belgium, Brazil, 
Finland, Germany, the Netherlands, Sweden, USA. 

albedo and other climate forcing, and timing; 
2. Demonstrate the utility of the improved standard methodology 
by assessing case studies that are of interest to participating 
countries; 
3. Prepare policy papers on key emerging issues; and  
4. Hold workshops on topical issues of relevance to participating 
countries 
 
Deliverables include position papers, documented workshops, 
special journal issues, side events at meetings of the UNFCCC 
Conference of the Parties, set of power point slides on specific 
topical issues, database on country conditions, contributions to 
annual reports and reports to Executive Committee, inputs into 
national discussion circles on the topics of the Task. 
 
Currently the main dissemination of Task information is carried 
out through workshops, and the Task 38 website. 

IEA/OECD Task 39 : 
Liquid Biofuels 
from Biomass 

The objective of the Task is to facilitate commercialization 
of liquid biofuels, with primary focus on 1st and 2nd 
generation biofuels including a mandate to consider next 
generation fuels. 
As a prolongation of Task 39, the proposed 
Commercializing Liquid Biofuels from Biomass Task will 
build upon work done in the current Task 39. Through 
active engagement with Task members, other Task 
supporters and stakeholders including government, 
industry and research communities, the Task will conduct 
coordinated activities in three main programme areas: 
- Technology and Commercialization that includes 
improvements to catalyze and expand use of 
bioconversion and thermochemical technologies for 2nd 
generation biofuels and consideration for next generation 
technologies.  
- Policy, Markets and Implementation that address policy, 
legislative/regulatory and infrastructure issues.  
- Information Dissemination and Communication to 
facilitate knowledge transfer among IEA members and 
other stakeholders. 

The work programme 2010 - 2012 will consist of: 
Technical and Commercialization : (1) assessment of 
demonstration plants to scale up technology and pathways for 
liquid biofuels, (2) improvement of understanding about biofuel 
integration issues with existing infrastructure, (3) investigation of 
co-product generation and biorefining applications with 2nd and 
next generation biofuels, (4) improvement of understanding 
about biofuel use in modern and advanced engines. 
 
Policy, Markets and Implementation: (1) monitoring of 
implementation agendas and biofuels policies, (2) review of 
developments in demonstration facilities for 1st and 2nd 
generation biofuels, (3) understanding of issues around 
integrating 2nd generation biofuels with existing product value 
chains, (4) optimization of 2nd generation biofuel policies to 
increase social and environmental sustainability, (5) review of 
issues around integrating 1st, 2nd generation and next generation 
biofuels, (6) improvement in understanding of downstream 
issues. 
 
Information Dissemination and Communication: knowledge 

www.task39.
org 
 

http://www.task39.org/
http://www.task39.org/


 176 

International/Global Initiatives 

Organization Initiative Description Sustainability Requirements/Elements 
Contact 
Information 

 
Current members are Australia, Austria, Brazil, Canada, 
Denmark, Finland, Germany, Japan, the Netherlands, New 
Zealand, Norway, South Africa, Sweden, UK, and the USA 

transfer and interaction through workshops, personnel exchanges, 
and website/electronic medium.  

IEA/OECD Task 40 
Sustainable 
International 
Bioenergy 
Trade - 
Securing 
Supply and 
Demand 

The core objective of the Task remains: ’to support the 
development of a sustainable, international, bioenergy 
market, recognising the diversity in resources, biomass 
applications’ 
 
Current members include representatives from Austria, 
Belgium, Brazil, Denmark, Finland, Germany, Italy, Japan, 
The Netherlands, Norway, Sweden, UK, and the USA.. 
FAO and the World Bank participate as affiliated 
international bodies. 

Key elements of the work programme and outputs for 2010 – 
2012: 
Objective 1: biomass supplies: To deliver refined insights in 
availability and potential production and supply of biomass 
resources on regional, national and global level. For Task 40 the 
focus will lay on development of supplies at large in relation to 
various drivers (demand development, improvements in 
production and logistics) and barriers (e.g. lack of investment, 
sustainability concerns). 
Objective 2: Sustainability and certification: To determine how 
the sustainability of biomass supplies, use and trade can be 
secured optimally and efficiently, in particular from a market 
perspective, with specific attention for the impacts of 

certification/verification on international biomass and biofuels 
trade.  
Objective 3: trade, market and demand dynamics: To map and 
provide an integral overview of biomass markets and trade on 
global level, as well as for specific regions, identify and map new 
markets and products (such as Jathropha oil, demand from 
industry, heating markets, biorefining and future 2nd generation 
biofuels production 
Objective 4: transport, Logistics, and trade: Provide (further) 
insights in international biomass supply lines and logistic 
requirements (including new producing regions, i.e. developing 
countries and Eastern Europe) and these can be optimised over 
time.  
Objective 5: Outreach and dissemination: High quality 
dissemination; the Task is to provide a key international platform 
(with a diverse range of stakeholders) for bioenergy trade and 
markets (covering supply and demand, sustainability, financial 
products etc.).  

http://www.b
ioenergytrade
.org/ 

IEA/OECD Task 41 :  
Joint project 
with the 

The objective of this Task is to supply decision makers 
with scientifically sound and politically unbiased analyses 
and conclusions needed for strategic decisions related to 

Task 41 is currently (2010-2012) working on the project 3: Joint 
project with the Advanced Motor Fuels Implementing Agreement, 
‘Fuel and Technology Alternatives for Buses: Overall energy 

http://www.i
eabioenergy.c
om/Task.aspx

http://www.bioenergytrade.org/
http://www.bioenergytrade.org/
http://www.bioenergytrade.org/
http://www.ieabioenergy.com/Task.aspx?id=41
http://www.ieabioenergy.com/Task.aspx?id=41
http://www.ieabioenergy.com/Task.aspx?id=41
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Advanced 
Motor Fuels 
Implementing 
Agreement 

research or policy issues. 
The target groups are particularly decision makers in 
Ministries, national or local administrations, deploying 
agencies/organisations, etc. Depending on the character 
of the various projects some deliverables are also 
expected to be of direct interest to industry. Decision 
makers, both public and private, have to consider a whole 
range of aspects in their planning and deliberations. 
Hence the Task covers technical, economic and 
environmental data in its work. 
 
Current members are Finland, Germany and the European 
Commission. 

efficiency and emission performance’. 
The project commenced in January 2009 and will have a duration 
of 2½ years. The objective of this high profile Task is to bring 
together IEA expertise to access overall energy efficiency, 
emissions, and costs, both direct and indirect costs, of various 
technology options for buses. The impact of city buses on urban 
air quality is huge, and fuel efficiency is crucial for operational 
costs. Biofuels will have a major role in the test programme. 
 
The participants from IEA Bioenergy are co-financing the project 
at the level of €75,000. The total budget is Euro 1,075,000. 
 
A final report is planned for July 2011. 

?id=41 
 

IEA/OECD Task 43: 
Biomass 
Feedstocks for 
Energy 

Markets 

The objective of the Task is to promote sound bioenergy 
development that is driven by well-informed decisions in 
business, governments and elsewhere. This will be 
achieved by providing to relevant actors timely and topical 

analyses, syntheses and conclusions on all fields related 
to biomass feedstock, including biomass markets and the 
socioeconomic and environmental consequences of 
feedstock production. 
The Task Leader will work with the National Team Leaders 
to strengthen Task effectiveness and build international 
and regional capacity essential to have credibility in the 
various feedstock supply sectors, and, at the same time, 
capacity to deal credibly with crosscutting themes that 
comprehensively cover whole bioenergy systems and 
transcend to landscape, regional, national and 
international scales. Recognizing the need to integrate 
feedstock supply with energy conversion and end-use, the 
Task will collaborate with other cross-cutting Tasks as well 
as conversion Tasks to ensure that analytical and 
conceptual linkages with markets are strong. 
 
Current members are: Australia, Canada, Denmark, 
Finland, Germany, Ireland, Italy, New Zealand, Norway, 
Sweden, UK, and USA 

The Task covers all aspects of feedstock, its markets and 
environmental as well as socio-economic impacts. It has a 
global scope and includes commercial, near-commercial and 
promising production systems in agriculture and forestry. The 

primary focus is on land use and bioenergy feedstock production 
systems including their markets. The Task will be concerned with 
issues related to the linking of sustainable biomass feedstocks to 
energy markets, explicitly considering environmental and 
socioeconomic aspects. Systems analysis integrating several 
disciplines will be used to conduct analyses that allow evaluation 
of alternatives across sectors and explicit examination of issues 
related to tradeoffs, compatibility and synergies between food, 
fibre and energy production systems and related markets. 
One central aim is to achieve strong outreach and impacts as a 
result of Task activities. The Task will have a strong international 
impact by producing and providing timely and policy-relevant 
science and technology syntheses to targeted audiences for policy 
analysis and bioenergy market development. 
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International 
Federation of 
Organic 
Agriculture 
Movements 
(IFOAM) 

IFOAM 
Norms 
 

Started in 1972 by the president of the French farmer’s 
organization to ensure a future of worldwide organic 
agriculture. 
IFOAM is comprised of a variety of committees each with 
specific mandates. The IFOAM General Assembly is the 
main decision-making body. 
IFOAM groups together 750 organic institutions worldwide 
and ensures some equivalency of standards in 108 
countries. 
It elects the World Board for a three year term. The World 
Board appoints members to official committees, working 
groups and task forces based upon the recommendation 
of the IFOAM membership, and IFOAM member 
organizations also establish regional groups and sector 
specific interest groups. 
IFOAM label is a means of guaranteeing fair and orderly 
trade of organic products.  
Accreditation facilitates equivalency of organic certification 
bodies worldwide by confirming whether they meet 
IFOAM's international norms. 

The IFOAM Accreditation Program is a service within the IFOAM 
Organic Guarantee System that is offered to certification bodies. 
The IFOAM Basic Standards along with the IFOAM Accreditation 
Criteria (together called The IFOAM Norms that cover social, 
economic and environmental sustainability) establish the 
requirements for certification bodies seeking IFOAM accreditation. 
 
The IFOAM Norms are the IFOAM Basic Standards together 
with the IFOAM Accreditation Criteria. 
 
The IFOAM Basic Standards (IBS) are a keystone of the organic 
movement. Democratically and internationally adopted, they 
reflect the current state of organic production and processing 
methods. These standards should not be seen as a final 
statement, but rather as a work in progress to contribute to the 
continued development and adoption of organic practices 
throughout the world. The IBS are structured as "standards for 
standards." They provide a framework for certification bodies 
and standard-setting organizations worldwide to develop their 
own more detailed certification standards which take into account 
specific local conditions. 
 
The IFOAM Accreditation Criteria (IAC) establishes requirements 
for conduct of organic certification by certification bodies. The IAC 
are based on the International ISO norm for the operation of 

certifying bodies and they are additionally developed to reflect the 
particular circumstances of certifying organic production and 
processing. 
 
IFOAM accreditation is awarded to certification bodies that use 
certification standards that meet the IFOAM Basic Standards. 
Additionally, the certification body itself must demonstrate 
compliance with the IFOAM Accreditation Criteria, which are 
requirements for how certification is conducted. 

http://www.if
oam.org/abo
ut_ifoam/sta
ndards/norms
.html 
 

Metafore Forest 
Certification 
Resource 
Center 

Developed and maintained by Metafore (a non-profit US 
organization specialized in working with businesses to 
implement innovations relating to evaluating, selecting 
and manufacturing environmentally preferable wood and 

FCRC developed in 2007 a forest certification matrix, which 
shows the relative attributes and characteristics of some of the 
world’s largest forest certification systems. 
 

http://www.
metafore.org/
index.php?p=
Forest_Certifi

http://www.ifoam.org/about_ifoam/standards/norms.html
http://www.ifoam.org/about_ifoam/standards/norms.html
http://www.ifoam.org/about_ifoam/standards/norms.html
http://www.ifoam.org/about_ifoam/standards/norms.html
http://www.ifoam.org/about_ifoam/standards/norms.html
http://www.metafore.org/index.php?p=Forest_Certification_Resource_Center&s=147
http://www.metafore.org/index.php?p=Forest_Certification_Resource_Center&s=147
http://www.metafore.org/index.php?p=Forest_Certification_Resource_Center&s=147
http://www.metafore.org/index.php?p=Forest_Certification_Resource_Center&s=147
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(FCRC) paper products), the Forest Certification Resource Center 
(FCRC) provides comprehensive, objective information 
and customized tools to a broad audience interested in 
forest management, forest certification and responsible 
wood and paper purchasing. 

More than 800 certified forests and 4,500 certified business 
locations worldwide are within their database. 

cation_Resou
rce_Center&s
=147 
 
Certification 
matrix: 
http://www.c
ertifiedwoods
earch.org/ma
trix/matrix.as
px 

Naturland - 
Association 
for Organic 
Agriculture 
 

Naturland's 
standards 

The objective and mission of Naturland is the conservation 
of the environment and the maintenance of the natural 
basis of life by means of organic farming in all fields of 
agriculture. 
Naturland - Association for Organic Agriculture was 
founded in 1982 in Gräfelfing, near Munich, Germany. It 

has grown to become one of the most important 
organisations in the field of organic agriculture in 
Germany. On the global level Naturland is one of the 
major certifying organisations for organic produce. 
 
Certification and the decision as to whether a farmer or an 
enterprise is entitled to sell his or its products as being 
produced according to Naturland's standards is taken by 
Naturland's Certification Committee on the basis of the 
results and evidence presented in the written inspection 
reports. 
The Naturland Zeichen Gmbh is the designated body by 
Naturland to grant licenses after the payment of a license 
fee. This fee rate depends on the turnover. 
 
Naturland holds several voluntary accreditations of 
internationally recognized accreditation bodies. 
Naturland has been accredited by IFOAM, USDA/NOP and 
according to norm DIN EN 45011 (ISO 65). 
 

All kinds of food (plant and animal production as well as 
processed products), organic forest and timber as well as organic 
aquaculture have been adopted. Also: organic textiles and 
cosmetic products are certified under the Naturland label. 
 
Different sets of Standards: Standards on Production (plant and 

animal production), Standards on tropical perennial crops; 
Naturland Processing Standards and Processing Standards for 
Specific Groups of food products, Social Standards, Standards for 
organic Beekeeping, Standards for Organic forest management, 
Processing Standards for timber from organic forest management, 
Standards for Organic Aquaculture, Standards for organic textiles, 
Standards for cosmetic products. 
 
In particular the standard for Organic forest use, serves to 
sustainably produce valuable timber and, equally importantly, 
to protect natural diversity and natural dynamics. At the 
same time it is indispensable to ensure that the forest performs 
its multifarious protective and social functions in the long 
term. 
 
Naturland members and partners are obliged to observe the 
standards set out by the Naturland Association. The production 
units - farmers, processors and international members – are 
inspected regularly, but at least once a year, by inspection bodies 
appointed by Naturland. Besides this, unannounced spot checks of 
at least 10% of them are carried out. The inspection is performed 

http://www.n
aturland.de/o
ur_standards.
html 
 

http://www.certifiedwoodsearch.org/matrix/matrix.aspx
http://www.certifiedwoodsearch.org/matrix/matrix.aspx
http://www.certifiedwoodsearch.org/matrix/matrix.aspx
http://www.certifiedwoodsearch.org/matrix/matrix.aspx
http://www.certifiedwoodsearch.org/matrix/matrix.aspx
http://www.naturland.de/our_standards.html
http://www.naturland.de/our_standards.html
http://www.naturland.de/our_standards.html
http://www.naturland.de/our_standards.html
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by external, state-approved inspection bodies. 
 
At the start of the year 2007 Naturland was certifying some 
45,600 farmers, horticulturists, wine growers and other producers 
and processors throughout the world. 291000 cultivated ha 
worldwide already certified. 

Rainforest 
Alliance 
Certified 
(RA) 
 

Rainforest 
Alliance 
Certified 
 
(Sustainable 
Agriculture 
Network) 

The Rainforest Alliance (RA) is an international 
environmental organization based in New York City 
and dedicated to conserve biodiversity and ensure 
sustainable livelihoods by transforming land use practices, 
business practices and consumer behaviour. 
Rainforest Alliance provides two secretariats for the 
Sustainable Agriculture Network (SAN): The Standards & 
Policy Secretariat coordinates the development of 
standards and related policies for SAN and the 
Certification Secretariat administers the certification 
systems for the Sustainable Agriculture Certification 

Network (SANcert). The networks use the Rainforest 
Alliance certified seal, which has been granted since 1992. 
 
The Sustainable Agriculture Network’s (SAN) mission is to 
improve the social and environmental conditions of 
tropical agriculture through: 
• Certifying sustainable practices on farms and awarding a 
credible seal of approval to farms that comply with the 
Sustainable Agricultural Network standard. 
• Changing the paradigm of farm owners, retailers, and 
consumers to make all involved in the agricultural 
industry take more responsibility for their actions. 
• Establishing contact between conservationists in the 
North and South and offering them a way to work 
together. 
• Increasing public awareness about consumer 
interdependence with tropical ecosystems and agriculture. 
• Educating people in the North about the effects that 
consumer purchases have on persons living in the tropics, 
and on tropical ecosystems. By doing this, consumers are 
offered the opportunity to choose socially and 

The Rainforest Alliance Certified standard’s scope covers the 
management of farms of all different sizes and includes aspects 
relating to agricultural, social, legal, labor and environmental 
issues, in addition to sections on community relations and 
occupational health and safety. 
The standard structure consists of 10 principles, 3 
addressing social, 1 the economic and 6 the environmental 
development issue. 
Each principle is made up of criteria. The criteria describe best 
practices for social and environmental management, and are 
evaluated by the certification process. 

 
The farms’ compliance with the standard is evaluated by 
observation of agricultural and labor practices existing 
infrastructure, plus interviews with farm workers and the 
management or administration team. 
The Certification Secretariat of the Rainforest Alliance works 
according to ISO 65 procedures. 
The Certification Secretariat controls the use of the certification 
procedures and documents by the SANcert partners. All farm 
evaluations are forwarded to Rainforest Alliance for final 
certification approval. In cases where there are no local certifying 
organizations, RA will perform the certification directly. 
 
240,861 ha of coffee, banana, cocoa, citrus and fern farms 
in 14 countries, as per March 1, 2007. 

http://www.r
ainforest-
alliance.org/ 
 

http://www.rainforest-alliance.org/
http://www.rainforest-alliance.org/
http://www.rainforest-alliance.org/
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environmentally responsible certified products. 
• Creating a forum for discussing the impacts of 
agriculture. 
The certification process begins with a preliminary site 
visit by SAN technicians to determine what changes are 
necessary to achieve certification. 

SenterNovem Greenhouse 
gas (GHG) 
calculation 
tool 

At the request of the Dutch government, SenterNovem 
has developed a greenhouse gas (GHG) calculation 
tool for bioenergy and biofuels. This calculation tool helps 
to determine the greenhouse gas emissions resulting from 
the production of electricity, heat or transport fuels from 
biomass. 
 
The GHG-calculation tool consists of: 1) the technical 
specification, a methodology description including in-put 
data and 2) the calculation software, a tool to make the 
GHG calculations. 

 
Both the technical specification and the calculation tool 
have been separately developed for biofuels and for bio-
electricity/heat. However, the underlying methodology is 
the same. Both descriptions and tools are available at the 
SenterNovem website. 

The greenhouse gas balance is an important sustainability 
criterion for biomass for energy purposes. 
 

http://www.s
enternovem.n
l/mmfiles/The
_greenhouse
_gas_calculat
ion_methodol
ogy_for_biom
ass-
based_electri
city_heat_an
d_fuels_tcm2

4-222268.pdf 
 
http://www.s
enternovem.n
l/mmfiles/Tec
hnicalspecific
ationv2.1_tc
m24-
273754.pdf 
 
http://www.s
enternovem.n
l/mmfiles/Tec
hnische%20s
pecificatie%2
0CO2%20tool
_tcm24-
273596.pdf 

UN UN-Energy UN-energy is an UN inter-agency mechanism that 
promotes coherence in the UN system’s multi-disciplinary 
response to the World Summit on Sustainable 

Most recent activities include trhe publication of the following 
papers:  

 Delivering on Energy 

http://esa.un
.org/un-
energy/ 

http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/The_greenhouse_gas_calculation_methodology_for_biomass-based_electricity_heat_and_fuels_tcm24-222268.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technicalspecificationv2.1_tcm24-273754.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://www.senternovem.nl/mmfiles/Technische%20specificatie%20CO2%20tool_tcm24-273596.pdf
http://esa.un.org/un-energy/pdf/Delivering_on_Energy_ebook.pdf
http://esa.un.org/un-energy/
http://esa.un.org/un-energy/
http://esa.un.org/un-energy/
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Development (WSSD) and engaging non-UN stakeholders.  UN-Energy Looking to the Future  
 Policies and Measures to realise Industrial Energy 

Efficiency and mitigate Climate Change 
 Modelling Energy Scenarios for Sichuan,  - China  
 The Energy Challenge for Achieving the MDG  
 Sustainable Bioenergy: A Framework for Decision Makers  

 

UNEP Bioenergy 
Programme 

In the aim of maximising the benefits and reducing 
the environmental and social cost of producing and 
using bioenergy, UNEP is working in partnership with 
governments, the private sector and NGOs to: 
1. Assure environmental and social sustainability of 
biofuel production through sustainability principles 
and criteria; 
2. Support governments in bioenergy planning and 
setting enabling policy frameworks; 
3. Help test business models that use energy crops to 
maximize the development benefits of biofuels. 

 http://www.u
nep.fr/energy
/act/bio/inde
x.htm 
 

UNEP Sustainabilit
y standards 

Through its involvement in the Roundtable on Sustainable 
Biofuels (RSB), is pursuing a multi-stakeholder approach 
in developing an international scheme to assure the 
sustainability of bioenergy. Such a scheme should fulfil 
several purposes: provide governments with guidance on 
how to ensure sustainable and therefore long-lasting use 
of their natural resources, advise industry on managing 
risk, both reputational and financial, and allow consumers 
to make an informed choice. 
 
UNEP is a member of all four working groups of the 
RSB (environment, social, GHG and implementation) 
and UNEP's Executive Director Achim Steiner is a 
member of the RSB's Steering Board. 
 

The Principles on Sustainable Biofuel Production are 
 Legality  
 Consultation  
 Climate Change and Greenhouse Gas  
 Human and Labor Rights  
 Socio-economic Development  
 Food Security  
 Conservation and Biodiversity 
 Soil Water  
 Technology 

 
To help stakeholder groups that have difficulties in being heard 
through this process, UNEP organized together with EPFL regional 
outreach meetings:  

 The Latin American outreach meeting  
 The East Asian outreach meeting   
 The South Asian outreach meeting  

 
To help producers become certified and understand the 
certification processes UNEP, in collaboration with the Inter-
American Development Bank (IDB), will develop a series of 

http://www.u
nep.fr/energy
/act/bio/assu
rance_system
.htm 
 
http://www.u
nep.fr/energy
/act/bio/doc/
Working%20
Paper_Develo
ping%20Stan
dards%20and
%20Criteria
%20for%20Bi
omass%20Pr
oduction_Jun
e%202007.p
df 
 
http://www.u

http://esa.un.org/un-energy/pdf/UN-Energy_Looking_to_the_Future_ebook.pdf
http://esa.un.org/un-energy/pdf/unido_publication_small.pdf
http://esa.un.org/un-energy/pdf/unido_publication_small.pdf
http://esa.un.org/un-energy/pdf/Sichuan%20Case%20Study%20Final_n.pdf
http://esa.un.org/un-energy/pdf/UN-ENRG%20paper.pdf
http://esa.un.org/un-energy/pdf/susdev.Biofuels.FAO.pdf
http://www.unep.fr/energy/act/bio/index.htm
http://www.unep.fr/energy/act/bio/index.htm
http://www.unep.fr/energy/act/bio/index.htm
http://www.unep.fr/energy/act/bio/index.htm
http://cgse.epfl.ch/page69128.html
http://cgse.epfl.ch/page69344.html
http://cgse.epfl.ch/page71636.html
http://www.unep.fr/energy/act/bio/assurance_system.htm
http://www.unep.fr/energy/act/bio/assurance_system.htm
http://www.unep.fr/energy/act/bio/assurance_system.htm
http://www.unep.fr/energy/act/bio/assurance_system.htm
http://www.unep.fr/energy/act/bio/assurance_system.htm
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/Working%20Paper_Developing%20Standards%20and%20Criteria%20for%20Biomass%20Production_June%202007.pdf
http://www.unep.fr/energy/act/bio/doc/edd_biomass_agricfores.pdf
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activities focused on practical implementation of sustainability 
certification. A first workshop took place on January 25-26th, 
2010 in Washington D.C.: Workshop on "Assessing Challenges for 
Implementation of Biofuels Sustainability Criteria". 
 
Other activities include: 

 Due Diligence Guidelines 
The Due Diligence Guidelines are a practical tool for 
financiers and investors to check and mitigate their risk of 
investments in the renewable energy sector 

 Collaboration with Daimler, WWF, and the Ministry of 
Agriculture of Baden Wuertemberg 
Result of this cooperation is a background document that 
reviews existing certification systems linked to biomass 
certification, compiles initiatives by the international 
community and country policies on biofuels, and gives an 
indication on requirements of different crops 

 Implementation of Sustainability Certification 
A series of activities addressing issues related to practical 
implementation of biofuel certification to ensure they 
deliver on their promise as a sustainability tool. 

nep.fr/energy
/act/bio/doc/
edd_biomass
_agricfores.p
df 
 
http://www.u
nep.fr/energy
/act/bio/doc/
edd_biomass
_crops.pdf 

UNEP Bioenergy 
Planning 
Tools 

At the cross roads of different policy areas, including 
energy, agriculture, transport, environment, trade, etc. 
Bioenergy requires trade offs amongst different policy 
goals. To allow policy makers to make informed decisions, 
UNEP is working to provide guidance on questions related 
to resource efficiency under its International Panel on 
sustainable use of natural resources, on ways to identify 
and map conservation value areas and degraded land 
through its cooperation with IUCN, UNEP-WCMC, FAO, 
WWF, Oeko Institut and RSB, and on a guidance 
document on ‘no go areas’, ‘go areas’ and a decision 
making tree under the UN Energy framework. 
Other activities aimed at improving the analytical basis, 
develop tools and engage in building capacity, include: 

 Mapping  
Mapping is an important tool to help solid 
bioenergy planning by identifying areas that should 

The working group on biofuels under the Resource Panel has for 
its objective to improve the analytical basis for decision 
making towards sustainable production and use of biomass 
for energy purposes (‘biofuels’) at the international, regional 
and national levels, by producing a report that reviews relevant 
available materials to provide guidance on options of a more 
efficient use of resources (comparison over the life-cycle, between 
different crops, between biofuels and fossil fuels and the different 
end uses of biomass).  
 
A first workshop took place in Paris to raise pertinent questions on 
conservation value areas and degraded lands, collect the 
materials available in the different institutions and identify areas 
for further work and cooperation. 
 
A draft document has been provided by FAO and UNEP for review 
by the renewables working group under the UN-Energy 

http://www.u
nep.org/GC/G
C24/docs/Sid
eEvent-
NaturalResou
rces.pdf 
 

http://www.unep.fr/energy/activities/ddg/
http://www.unep.fr/energy/activities/biocooperation/
http://www.unep.fr/energy/activities/biocooperation/
http://www.unep.fr/energy/activities/sustainabilitycert/index.htm
http://www.unep.fr/energy/act/bio/doc/edd_biomass_crops.pdf
http://www.unep.fr/energy/act/bio/doc/edd_biomass_crops.pdf
http://www.unep.fr/energy/act/bio/doc/edd_biomass_crops.pdf
http://www.unep.fr/energy/act/bio/doc/edd_biomass_crops.pdf
http://www.unep.fr/energy/act/bio/doc/edd_biomass_crops.pdf
http://www.unep.fr/energy/activities/mapping/
http://www.unep.org/GC/GC24/docs/SideEvent-NaturalResources.pdf
http://www.unep.org/GC/GC24/docs/SideEvent-NaturalResources.pdf
http://www.unep.org/GC/GC24/docs/SideEvent-NaturalResources.pdf
http://www.unep.org/GC/GC24/docs/SideEvent-NaturalResources.pdf
http://www.unep.org/GC/GC24/docs/SideEvent-NaturalResources.pdf
http://www.unep.org/GC/GC24/docs/SideEvent-NaturalResources.pdf
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be exempt from bioenergy development because of 
their high conservation value in terms of 
biodiversity or in terms of CO2 storage 
capacity ,and areas that would be suitable for 
bioenergy development 

 Joint International Workshop: Spotlight on 
Bioenergy and Water (July 5th – 6th, 2010 in 
Paris) 
In a world already facing water stress, largely due 
to over 70% of freshwater being consumed by the 
agricultural sector, water has been identified as a 
potentially limiting factor for bioenergy 
development 

framework. 

UNEP Bioenergy 
Enterprise 

Bioenergy can provide development opportunities, 
particularly in remote areas in developing countries, 
where people are currently dependent on agriculture and 
do not have access to modern forms of energy. 

UNEP has there fore launched a network of centers of 
Excellence that will look at business models that can be 
used to ensure involvement of small farmers and access 
to more modern forms of energy, and at creative 
financing mechanisms and other tools to help overcome 
existing barriers. 
 
UNEP's African Rural Energy Enterprise Development 
Programme is entering into phase two, which will have a 
component on Bioenergy enterprise development. 
 
UNEP commissioned a Feasibility Study: bioenergy 
production for GSM net in Tanzania in order to assess 
technical, financial, environmental and social aspects of a 
proposed local biodiesel production in forming different 
business models. 
Other activities implemented include: 

 The COMPETE/ENDA conference on bioenergy 
financing in Africa: In October 2009, together with 
the COMPETE network and ENDA Environmental 
Development Action in the Third World, UNEP co-

A background paper on Jatropha, being one of the possible crops 
that can be used, was prepared for the kick off event.UNEP's 
Rural Energy Enterprise Development Programme is an initiative 
offering enterprise development services and start-up financing to 

'clean energy' enterprises in five African countries (AREED), in 
Brazil (B-REED) and in China (C-REED). Since beginning in 2000, 
REED has financed 44 enterprises that are now returning capital 
each year to an investment fund that is then re-invested in new 
enterprises. But the returns are also more than financial and are 
matched - and in many cases exceeded - by the non-financial 
returns of economic development, environmental improvement 
and better access to modern energy services for poorly-served 
communities. 
The study has been completed. 

http://www.u
nep.fr/energy
/act/bio/AREE
D.htm 

 
http://www.u
nep.fr/energy
/act/bio/Tanz
ania.htm 
 

http://www.unep.fr/energy/activities/water/index.htm
http://www.unep.fr/energy/activities/water/index.htm
http://www.areed.org/
http://www.areed.org/
http://www.unep.fr/energy/activities/compete/index.htm
http://www.unep.fr/energy/activities/compete/index.htm
http://www.areed.org/
http://www.unep.fr/energy/act/bio/AREED.htm
http://www.unep.fr/energy/act/bio/AREED.htm
http://www.unep.fr/energy/act/bio/AREED.htm
http://www.unep.fr/energy/act/bio/AREED.htm
http://www.unep.fr/energy/act/bio/Tanzania.htm
http://www.unep.fr/energy/act/bio/Tanzania.htm
http://www.unep.fr/energy/act/bio/Tanzania.htm
http://www.unep.fr/energy/act/bio/Tanzania.htm
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organized a conference that brought together 
investors, financiers, donors, project developers, 
entrepreneurs, NGOs and international 
organizations to share experiences and examples 
of projects that illustrate best practices for 
bioenergy financing in Africa 

 Roundtable on Bioenergy Enterprise 
The Roundtable consists of a network of centers of 
excellence that will pull together, analyse and 
develop materials that will ultimately help small 
farmers to engage in Bioenergy enterprise 
development (plant and technological 
requirements, challenges in the production and 
conversion phases and ways to address them; 
business models and ways to help smallholders to 
get organised, including taking into account 
environmental and social co-benefits into classical 
cost-benefit analyses; barriers to Bioenergy 
enterprise development and ways to overcome 
them (financial, agronomical and technological, 
and political) 

Local Biofuel Production for Use in Telecommunication 
Applications 
Feasibility Study with Diligent and Ericsson to explore 
options how demand for new services that require energy 

to operate could spur the Bioenergy market 

UNF 
/UNCTAD 
/UNFIP 

The United 
Nations 
Biofuel 
Initiative 
 

The UN Foundation implements the UN Biofuel Initiative 
as a public charity together with the United Nations 
Conference on Trade and Development (UNCTAD) and the 
United Nations Fund for International Partnerships 
(UNFIP). 
The Initiative promotes the sustainable production and 
use of biofuels in developing countries, under conditions 
that can attract foreign and domestic investment, such as 
the Clean Development Mechanism (CDM). 
The Initiative will assess biofuels potential within 
developing countries and work with national decision-
makers and private sector groups, including NGOs and 

Launched in June of 2005. The Biofuels Initiative seeks to provide 
technical analysis of issues related to biofuels production and 
trade that will impact member countries, especially with the 
objective of sharing experience and providing support to 
developing countries. 
Certification of biofuels has been an issue raised in numerous 
meetings organized by the Biofuels Initiative and has been 
addressed in past reports by the agency. 
The analysis of labelling, certification and other market 
instruments fall within the core mandate of UNCTAD. The agency 
has provided along the years support to policy-makers, especially 
from developing countries, on those issues. 

http://www.u
nfoundation.o
rg/biofuels/in
dex.asp 
 
http://www.u
nctad.org/Te
mplates/Page
.asp?intItemI
D=4344&lang
=1 

http://www.unep.fr/energy/activities/rbe/
http://www.unep.fr/energy/activities/lbp/
http://www.unep.fr/energy/activities/lbp/
http://www.unfoundation.org/biofuels/index.asp
http://www.unfoundation.org/biofuels/index.asp
http://www.unfoundation.org/biofuels/index.asp
http://www.unfoundation.org/biofuels/index.asp
http://www.unctad.org/Templates/Page.asp?intItemID=4344&lang=1
http://www.unctad.org/Templates/Page.asp?intItemID=4344&lang=1
http://www.unctad.org/Templates/Page.asp?intItemID=4344&lang=1
http://www.unctad.org/Templates/Page.asp?intItemID=4344&lang=1
http://www.unctad.org/Templates/Page.asp?intItemID=4344&lang=1
http://www.unctad.org/Templates/Page.asp?intItemID=4344&lang=1
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civil society groups, to develop country-specific strategies 
for the production and use of biofuels. 

 
The programme will coordinate economic and trade policy 
analysis, capacity building activities and consensus building 
efforts towards the ultimate goal of increasing production, 
domestic use and trade in biofuels. This will be implemented in 
Brazil, India, Mozambique, the Philippines and Uganda. 
The initiative is currently preparing country analyses for India, 
the Philippines and Thailand by using a common methodology 
to assess the potential for promoting bio-fuel use in these 
countries. 
 
The initiative is also forming an International Advisory Expert 
Group (IAEG) to provide guidance on technical issues related to 
biofuels production and international trade. 
Members of the IAEG will facilitate partnerships and advise 
governments on feedstock potential, technology applications, 
international trade opportunities, finance, natural resource 
management, rural development, and potential CDM baseline 
analysis. The IAEG will be a multi-national, multi-disciplinary and 
multi-sectoral group that will select six pilot developing 
countries for the Initiative and provide customized advice and 
guidance for their national biofuels programs. 

UNIDO Guidebook 
on Modern 
Bioenergy 
Conversion 
Technologies 
in Africa 

The guidebook will provide comprehensive information on 
priority modern bioenergy conversion technologies 
currently in use in Africa. Some of the technology related 
issues to be discussed include applicable feedstock, 
economics, applications and environmental impacts and 
lessons learnt from selected case studies. 

The guidebook seeks to address knowledge gaps about 
modern bioenergy conversion technologies across Africa 
and will provide all key stakeholders with adequate information to 
support informed decision-making on technology related issues.  

 

UNIDO Bioenergy 
Interregional 
Network 

The objective of the proposed inter-regional bioenergy 
network is to strengthen cooperation between regions, 
and assist developing countries and economies in 
transition in promoting bioenergy related research 
activities, transfer of appropriate conversion technologies 
and mobilising investments. 

The proposed network would play a catalyst role in mapping the 
potential for and operational modalities of dovetailing the 
activities of various actors involved in the exploitation of 
bioenergy with a particular focus on promoting sustainable use of 
bioenergy for productive uses. The essence of such cooperation is 
that the wealth of knowledge and capacity across countries and 
sub-regions, when systematically mobilized and shared, can 
facilitate the effective participation of the countries in Africa in 
using bioenergy as a source of energy for industrialisation and 
poverty reduction efforts. Among other things, the network will 

http://www.u
nido.org/inde
x.php?id=100
0762 

http://www.unido.org/index.php?id=1000762
http://www.unido.org/index.php?id=1000762
http://www.unido.org/index.php?id=1000762
http://www.unido.org/index.php?id=1000762
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promote dialogue among stakeholders on sustainability 
issues and develop decisions support tools and mechanisms of 
integrating sustainability aspects into bioenergy value chains. 

UNIDO  Regional 
Initiative for 
the 
Promotion of 
Bioenergy in 
the 
Framework 
of the 
Carpathian 
Convention  

This collaborative initiative between UNIDO, UNEP, FAO 
and the Carpathian Convention aims at establishing a 
viable network between EU and non-EU Countries of the 
Carpathian region to promote bioenergy development in 
the region. 
 

Following the initiating workshop, UNIDO is currently preparing a 
baseline report on renewable energy (bioenergy in particular) 
policies and financial instruments in the EU and non- EU member 
countries of the Carpathian Convention. The report will include 
policy recommendation and sustainability indicators. 
 

 

UTZ Utz Certified In 1999 the founders created an organization in 
Guatemala that could stand independently from the 
producers and the roasters. They chose the name “Utz 
Kapeh”, which means “good coffee” in the Mayan 
language Quiché. 
In 2002 the head office was opened in the Netherlands. 
In 2007 the name of the organization was updated into 
UTZ CERTIFIED ‘Good Inside’ to allow for better 
communication about the program. 
The purpose of the Label / Certification is to provide 
assurance of responsible coffee production and sourcing. 
Funds are collected through: an administrative fees 
($0.01/lb paid by first purchaser), Dutch NGOs, EU. 
 
In 2009 Solidaridad started working on several different 
biomass flows in a programme that concentrates on 
Mozambique, where Solidaridad has set up a company to 
identify waste flows from agriculture and forestry and 
explore their market potential. Combining agriculture with 
forestry increases farmers’ incomes and reduces CO2 
emissions 
 
Goals for 2009 were: 
To help create an infrastructure for marketing waste flows 
and fast-growing timber. 

The UTZ CERTIFIED programme is based on the UTZ CERTIFIED 
Code of Conduct: a set of social, economic and environmental 
criteria for responsible coffee growing practices and efficient 
farm management Good Agricultural Practices. The Code of 
Conduct is the only EurepGAP benchmarked coffee standard. 
Producers who are UTZ CERTIFIED comply with this Code of 
Conduct. 
On product use of the UTZ CERTIFIED logo allowed when 100% of 
content is UTZ CERTIFIED coffee. 
Certification granted through Certification Bodies – independent 
third party ISO 65 accredited certifiers approved by UTZ 
CERTIFIED. 
 
The development organisation, Solidaridad, has partnered with 
the energy company, Essent to introduce a new form of 
biomass using coffee husks as raw material within the UTZ 
programme. The project embodies the sustainability and fair 
trade goals. 

http://www.s
olidaridad.nl/i
ndexengels.h
tml 
 

http://www.solidaridad.nl/indexengels.html
http://www.solidaridad.nl/indexengels.html
http://www.solidaridad.nl/indexengels.html
http://www.solidaridad.nl/indexengels.html
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– To develop a network of trainers on the subjects of 
fastgrowing wood and improved food production. 
– To research the potential for using waste flows for 
energy in Solidaridad’s chains. 
– To influence government policy (EU and NL) on the 
standardization / certification of sustainable biomass. 
– To support NGOs in capacity development related to 
biomass energy. 
 
36,000 MT of green coffee were purchased as Utz Kapeh 
certified in 2006. 

World 
Resources 
Institute 
(WRI) 

Biofuels 
Production 
and Policy: 
Implications 
for Climate 
Change, 

Water 
Quality and 
Agriculture 

The World Resources Institute's mission is to move human 
society to live in ways that protect Earth's environment 
and its capacity to provide for the needs and aspirations 
of current and future generations. 
 

This project assesses the impact of biofuel production on the 
environment and agricultural structure, and how policy influences 
feedstock production, technology change and the environment. 
 
The project structure is aimed to emphasize how agricultural 
policy can be used to promote biofuel use and mitigate 

climate change. 
 
In 2009 WRI published the working paper. “Biofuels and the Time 
Value of Carbon: Recommendations for GHG Accounting 
Protocols.” 

http://biofuel
s.wri.org/ 
 

WWF 
Germany 

Sustainabilit
y Standards 
for Bioenergy 
study 

 In 2006 WWF Germany commissioned to Öko-Institut (Germany) 
a study, published in November 2006 that provided an overview 
of key ecological and social impacts of bioenergy. 
The study developed a core set of standards which could 
ensure the sustainability of future bioenergy supplies. 

http://www.b
iofuelstp.eu/d
ownloads/W
WF_Sustaina
ble_Bioenerg
y_final_versio
n.pdf 

WWF/TNC Global 
Development 
Forest 
Certification 
Alliance 

Alliance Partners are Indonesia’s Ministry of Forestry; U.S. 
AID; U.K. Dept. for International Development Center for 
International Forestry Research; World Resources 
Institute; Tropical Forest Foundation. 
 
The goal of the Alliance is to create a comprehensive 
legality standard for wood products (standard 
developed through partnership with the UK/Indonesia 
MOU process, and is becoming recognized both nationally 

The Nature Conservancy (TNC) alongside with local partners has 
designed and produced a forest certification manual. 
This is being used by field practitioners to understand the concept 
of certification, and guiding them in implementing the forest 
management practices required to meet the standards required 
for certification. 
 

Marius 
Gunawan                        
The Nature 
Conservancy 
Indonesia,  
email: 
mgunawan@t
nc.org 
 

http://biofuels.wri.org/
http://biofuels.wri.org/
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
http://www.biofuelstp.eu/downloads/WWF_Sustainable_Bioenergy_final_version.pdf
mailto:mgunawan@tnc.org
mailto:mgunawan@tnc.org
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and internationally). 
Design and field testing of an independent legality 
verification and timber tracking system the Indonesian 
Ecolabeling Institute (LEI). 
These are the first community forestry certificates granted 
by LEI and the process has allowed LEI to field test and 
refine its new community forest management standard. 

WWF/WB WWF/World 
Bank Global 
Forest 
Alliance 
 

Through the Alliance (formed in 1998), WWF and the 
World Bank are crafting solutions that provide a direct 
response to forest threats such as illegal logging, 
unsustainable logging, and rampant agricultural 
conversion. 
 
Alliance focuses on: 

 Consolidating forest protected area systems; 
 Accelerating progress toward sustainable forest 

management; 

 Securing forest ecosystem functions within 
sustainable landscapes; 

 Empowering forest-dependent communities & 
enhancing livelihoods; 

 Catalyzing sustainable action-based partnerships. 
 

The Global Forest Alliance developed in July 2006 a Forest 
Certification Assessment Guide for WWF and World Bank to use 
through their common and individual work on promoting and 
developing forest certification. 
 
The 11 identified criteria address social, economical and 
environmental sustainability and they are namely: 

1. Compliance with international frameworks for 
certification, accreditation, and standard setting; 

2. Compatible with globally applicable principles that balance 

economic, ecological, and equity dimensions of forest 
management and meet Global Forest Alliance 
requirements; 

3. Meaningful and equitable participation of all major 
stakeholder groups in governance and standard setting; 

4. Avoidance of unnecessary obstacles to trade; 
5. Based on objective and measurable performance 

standards that are adapted to local conditions; 
6. Certification decisions free of conflicts of interest from 

parties with vested interests; 
7. Transparency in decision making and public reporting; 
8. Reliable and independent assessment of forest 

management performance and chain of custody; 
9. Delivers continual improvement in forest management; 
10. Accessible to and cost-effective for all parties; 
11. Voluntary participation. 

 
In the first phase (1998-2005) the Alliance achieved: 

 50 million hectares of new forest protected areas; 
 50 million hectares of existing reserves brought under 

effective protection; 

http://www.w
orldwildlife.or
g/alliance/pdf
s/fcag.pdf 
 
http://assets.
panda.org/do
wnloads/fcagf
inal.pdf 
 

http://www.worldwildlife.org/alliance/pdfs/fcag.pdf
http://www.worldwildlife.org/alliance/pdfs/fcag.pdf
http://www.worldwildlife.org/alliance/pdfs/fcag.pdf
http://www.worldwildlife.org/alliance/pdfs/fcag.pdf
http://assets.panda.org/downloads/fcagfinal.pdf
http://assets.panda.org/downloads/fcagfinal.pdf
http://assets.panda.org/downloads/fcagfinal.pdf
http://assets.panda.org/downloads/fcagfinal.pdf
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 200 million hectares of the world's production forests 
under independently certified sustainable management (22 
million ha of forests in Bank client countries have been 
certified under systems that clearly meet the principles 
and criteria for certification systems adopted by the 
Alliance partners). 

 
The overall goal is to achieve a 10% reduction in the rate of 
global deforestation by 2010. This is the first step toward 
achieving zero-net deforestation by 2020, and going beyond this, 
to increase forest cover and quality beyond that which existed in 
2000, by 2050. 
 
In January 2007 an assessment of Certification Schemes 
Operating in Indonesia was published. 

  Better 
Sugarcane 

Initiative 
(BSI) 

BSI is a collaboration of sugar retailers, investors, traders, 
producers and NGOs who are committed to sustainable 

sugar by establishing principles and criteria that are 
applied in the sugar growing regions of the world through 
regionally specific strategies and tools. 
 
The BSI aims to reduce the impact of sugarcane 
production on the environment in measurable ways 
that will also enable sugar production in a manner that 
contributes to social and economic benefits for sugar 
farmers and all others concerned with the sugar supply 
chain. 
 
The goal is to reduce farm and other sugar processing 
impacts, through the encouragement of better 
management practices (BMP’s). 

BSI is establishing Technical Working Groups (TWGs) - teams of 
technical and scientific experts - with global representation. These 

TWGs will assess Better Management Practices being used by 
sugar growers across the globe under three categories: 

 Environment and agronomy. 
 Social and community. 
 Milling and co-products. 

 
Based on good practice achievements around the world, the 
TWGs will develop a set of universally-applicable guidelines 
for consideration by the BSI membership. The guidelines will 
follow the Quadruple Bottom Line approach which seeks to: 

 Minimise the effects of sugarcane cultivation and 
processing on the off-site environment. 

 Maintain the value and quality of resources used for 
production, such as soil, health and water. 

 Ensure production is profitable. 
 Ensure that production takes place in a socially equitable 

environment. 
Guidelines requiring further consideration will be tested in 
different cane-growing scenarios around the world to ensure 
that they are practical and achievable, and have the desired effect 
of improving the economic, environmental and social 

http://www.b
ettersugarcan

e.org/ 

http://www.worldwildlife.org/what/globalmarkets/forests/WWFBinaryitem7333.pdf
http://www.worldwildlife.org/what/globalmarkets/forests/WWFBinaryitem7333.pdf
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sustainability of sugarcane farming. 
 
In July 2010 the BSI Production Standards have been finalized 
and the application to EU for voluntary scheme recognition has 
been submitted.  
Pending recognition by the European Commission in the form of a 
Decision published in the Official Journal of the European Union, 
the BSI scheme intends to cover: 
- accurate data for the purposes of measuring greenhouse gas 
savings for the purpose of Article 17(2); 
- mandatory land use sustainability criteria in the EU legislation 
within Article 17(3) to (5); 
- other sustainability issues covered in the second subparagraph 
of Article 18(4), namely measures taken for the conservation of 
areas that provide basics ecosystem 
services in critical situations (such as watershed protection and 
erosion control), for soil, water and air protection, the restoration 
of degraded land, the avoidance of 
excessive water consumptions in areas where water is scarce; 
- issues listed in article 17(7) 

 EurepGAP 
 
Euro-Retailer 
Produce 
Working Group 
(EUREP) 
 

EurepGAP started in 1997 as an initiative of retailers 
belonging to the Euro-Retailer Produce Working Group 
(EUREP). It has subsequently evolved into an equal 
partnership of agricultural producers and their retail 
customers. 
The organization’s mission is to develop widely 
accepted standards and procedures for the global 
certification of Good Agricultural Practices (GAP). 
 
Governance is by sector specific EurepGAP Steering 
Committees which are chaired by an independent 
Chairperson. 
The Technical and Standards Committees working in each 
product sector approve both the standard and the 
certification system. These committees have 50% retailer 
and 50% producer representation creating an effective 
and efficient partnership in the supply chain. 
The work of the Committees is supported by FoodPlus - a 

It provides standards for fruit and vegetables, flower and 
ornamentals, integrated farm assurance, integrated aquaculture, 
coffee. 
While biomass production is not specifically mentioned in any of 
these standards, it appears integrated farm assurance would 
be the most relevant. 
 
Standards cover both social and environmental issues. 
 
Accreditation granted by an independent third party certification 
body that has been approved by EUREPGAP. 
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not for profit limited company based in Cologne, 
Germany. 

 Global 
Bioenergy 
Partnership 
(GBEP) 
 

The Global Bioenergy Partnership (GBEP) is an 
international initiative established to implement the 
commitments taken by the G8 +5 Countries in the 2005 
Gleaneagles Plan of Action. In 2007, 2008, 2009 and 
2010 the G8 Summit gave to GBEP a renewed mandate. 
The Partnership builds its activities upon three strategic 
pillars: Climate Change, Sustainable Development, 
Food and Energy Security. 
It promotes global high-level policy dialogue on 
bioenergy; supports national and regional bioenergy 
policy-making and market development; favours efficient 
and sustainable uses of biomass; develops project 
activities in bioenergy; fosters bilateral and multilateral 
exchange of information, skills and technology; and 
facilitates bioenergy integration into energy markets by 

tackling specific barriers in the supply chain. 
The Partnership brings together public, private and civil 
society stakeholders. 
Current Partners are: Argentina, Brazil, Canada, China, 
Colombia, Fiji Islands, France, Germany, Ghana, Italy, 
Japan, Mexico, Netherlands, Paraguay, Russian 
Federation, Spain, Sudan, Sweden, Switzerland, Tanzania, 
United Kingdom, United States of America, FAO, IDB, IEA, 
UNCTAD, UN/DESA, UNDP, UNEP, UNIDO, UNF, WCRE and 
EUBIA. Angola, Australia, Austria, Chile, Egypt, Gambia, 
India, Indonesia, Kenya, Laos, Madagascar, Malaysia, 
Mauritania, Morocco, Mozambique, Norway, Peru, 
Rwanda, South Africa, Thailand, Tunisia, Viet Nam, AfDB, 
ADB, ECLAC, EEA, IFAD, IRENA, UEMOA, the World Bank 
and the WBCSD are participating as observers. 
GBEP is chaired by Italy while FAO is the hosting Partner 
of the Secretariat. 

GBEP Partners selected the following priority areas for the next 
programme of work: 

 Facilitate the sustainable development of bioenergy. The 
GBEP Task Force on Sustainability, established in 2008 
under the leadership of the United Kingdom, is working to 
develop a set of relevant, practical, science-based, 
voluntary criteria and indicators as well as examples of 
best practice regarding the sustainability of bioenergy. A 
further aim of this activity is to identify synergies between 
the various current initiatives and encourage closer joint 
working and integration where possible to promote greater 
consistency and reduce unnecessary duplication. 

 Formulate a common methodological framework on GHG 
emission reduction measurement from the use of 
bioenergy. The GBEP Task Force on GHG Methodologies, 

established in 2007 under the joint leadership of the 
United States and the UN Foundation, has completed the 
first stage of its work and has released a report containing 
a common methodological framework for the use of policy 
makers and stakeholders when assessing GHG impacts by 
which the results of GHG lifecycle assessments could be 
compared on an equivalent and consistent basis. The Task 
Force is implementing the framework which may become a 
useful tool for domestic measurement, reporting and 
verification set out in the Copenhagen Accord, for 
bioenergy projects.  

 New focus area on capacity building and technology 
cooperation for sustainable bioenergy. GBEP is currently 
defining its future work in promoting capacity-building and 
technology cooperation for sustainable bioenergy. 

 Raise awareness and facilitate information exchange on 
bioenergy. GBEP’s awareness-raising and information 
management activities seek to increase the understanding 
of issues related to bioenergy development. 

http://www.g
lobalbioenerg
y.org/ 
 

 Green Gold 
Agriculture 

The GGLS2 is based on the United Nations 
sustainable development programme Agenda 21. 

6 main principles each with sub-criteria covering social, 
economic and mainly environmental aspects have been 

http://www.c
ontrolunion.c

http://www.globalbioenergy.org/programmeofwork/sustainability/en/
http://www.globalbioenergy.org/programmeofwork/ghg/en/
http://www.globalbioenergy.org/programmeofwork/ghg/en/
http://www.globalbioenergy.org/programmeofwork/ghg/en/
http://www.globalbioenergy.org/programmeofwork/capacity-building-and-technology-cooperation/en/
http://www.globalbioenergy.org/programmeofwork/capacity-building-and-technology-cooperation/en/
http://www.globalbioenergy.org/programmeofwork/raise-awareness-and-information-exchange/en/
http://www.globalbioenergy.org/programmeofwork/raise-awareness-and-information-exchange/en/
http://www.globalbioenergy.org/
http://www.globalbioenergy.org/
http://www.globalbioenergy.org/
http://www.controlunion.com/certification/default.htm
http://www.controlunion.com/certification/default.htm
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Label 
(GGLS2) 

This standard is to be used for approval of the agricultural 
source when no other certification system is available. 
An audit based on these principles with a positive result 
will lead to a “testimony of approval” as a GGL approved 
source. 
Within GGLS1 – Chain of Custody (COC) and Processing 
(the chain of custody by which the biomass producers are 
audited and certified), the following certification systems 
are accepted for the raw material: 
• Organic (IFOAM, EU 2092/91, NOP, JAS) 
• EUREPGAP 
• GGLS2 –Agricultural Source Criteria 
This system was developed by Essent, one of the major 
Dutch producers and suppliers of sustainable energy. The 
system is currently owned by the independent Green Gold 
Label foundation. 

developed. 
 

 Principle I. The agriculture management system is part of 
an integrated long term planning program (either 
individually or organized in a group), aimed at 
development and sustainability. 

 Principle 2. The agriculture management system is based 
on land-resource planning. 

 Principle 3. The agriculture management is aimed at land 
conservation and rehabilitation. 

 Principle 4. The agriculture management is aimed at the 
insurance of freshwater supply and quality for sustainable 
food production and sustainable rural development. 

 Principle 5. The agricultural management system has 
implemented integrated pest management and control. 

 Principle 6. The agricultural management system has 
implemented sustainable plant nutrition to increase food 
production. 

 
An audit based on these principles with a positive result will lead 
to a “testimony of approval” as a GGL approved source. 

om/certificati
on/default.ht
m 
 

 Green Gold 
Forest Label 
(GGLS5) 

GGLS5 is derived from existing and internationally 
recognized forest management standards (FSC, 
PEFC, CSA SFM, and SFI). 
Within GGLS1 (i.e. the chain of custody by which the 
biomass producers are audited and certified) there are a 
number of certification systems that are accepted for raw 
materials: 
• FSC (Forest Stewardship Council), including “FSC 
Controlled” 
• PEFC (Pan European Forest Certification) 
• CSA-SFM (Canadian Standards Association’s Sustainable 
Forest Management) 
• SFI (Sustainable Forest Initiative) 
• FFCS (Finnish Forest Certification System) 
• Approved pre-scope certificate of one of the endorsed 
forest management certification systems, with the 
intention of full certification 

6 main principles each with sub-criteria covering social, 
economic and environmental aspects have been developed. 
 

 Principle 1: Long term tenure and use rights to the land 
and forest resources; 

 Principle 2: Management plan; 
 Principle 3: Environmental impact; 
 Principle 4: Monitoring and assessment; 
 Principle 5: Plantations; 
 Principle 6: Other sources than natural forests and 

plantations. (woods <5 ha, lanes and parks) 
 
GGLS5 also contains criteria for sound management of woody 
vegetation other than natural forest and plantations, e.g. parks, 
lanes and other woody landscape elements < 5 ha. 
An audit based on these principles with a positive result will lead 
to a “testimony of approval” as a GGL approved source. 

http://www.c
ontrolunion.c
om/certificati
on/default.ht
m 
 

http://www.controlunion.com/certification/default.htm
http://www.controlunion.com/certification/default.htm
http://www.controlunion.com/certification/default.htm
http://www.controlunion.com/certification/default.htm
http://www.controlunion.com/certification/default.htm
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• GGLS5: Green Gold Label Forest management criteria; 
temporary approval. 
GGLS5 has not been developed to replace the existing 
standards, rather to enable participating parties and 
stakeholders to perform a quick-scan assessment on 
sound forest management practices. 
This system was developed by Essent, one of the 
major Dutch producers and suppliers of sustainable 
energy. The system is currently owned by the 
independent Green Gold Label foundation. 

The approval under these criteria is valid for a maximum of 4 
years. After this 4 year period a GGL approval can only be given if 
a pre-scope route towards certification is initiated under one of 
the independent approved forest management certification 
systems. Within one year after initiating the pre-scope route the 
forest must be certified by one of the independent approved 
forest management certification systems to be able to deliver 
under GGL. 

 Ministerial 
Conference 
on the 
protection of 
forests in 
Europe 
(MCPFE) 

 

The MCPFE : 
* is a high-level co-operation of around 46 European 
countries and the European Community.  
* addresses the most important issues on forests and 
forestry. It declares recommendations in favour of the 
protection and sustainable management on forests in 
Europe.  

* was launched in 1990. It is a continuing process, which 
is based on a chain of Ministerial Conferences and follow-
up experts meetings.  
* is a platform of dialogue for the signatory states, the 
European Community and the MCPFE observer countries 
and organisations as well as for other national and 
international stakeholders of forests and forestry. It is 
also a platform for the cooperation of policy and science.  
* is linked to global and other regional processes and 
initiatives dealing with issues on forests and forestry.  
 
Since 1990, four Ministerial Conferences on the Protection 
of Forests in Europe have taken place. 

 

The MCPFE agreed on a framework of criteria and indicators that 
provide member countries with a common definition of what 
characterizes sustainable management of pan-european 
forests. 
The framework identifies 6 criteria (addressing social, 
economical and environmental aspects) that are further 
defined by around 70 associated indicators (quantitative or 

qualitative) which are aspects of the criteria that can be identified 
or described. 
The voluntary, internationally agreed criteria are: 

1. Conservation and appropriated improvement of forest 
resources and  their contribution to global carbon cycles; 

2. Maintenance of forest ecosystem health and vitality; 
3. Maintenance and enhancement of productive capacity of 

forest (wood and non-wood); 
4. Maintenance, conservation and appropriated 

improvement  of biological diversity in forest 
ecosystems; 

5. Maintenance and appropriated improvement of 
protection functions in forest management (including soil 
and water); 

6. Maintenance of other benefits and socio-economic 
conditions; 

In 2009 a Working Group on “Sustainability Criteria” for 
Forest Biomass Production, including Bioenergy was 
established. The WG is currently working on possible ways to 
refine existing MCPFE policies and tools for sustainable forest 
management in order to better reflect new developments on 

http://www.
mcpfe.org/ 
 

http://www.mcpfe.org/
http://www.mcpfe.org/
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carbon issues and climate change mitigation/adaptation will be 
further elaborated. The possibilities span from small, easy 
changes (e.g. to include carbon flow in line with UNFCCC/Kyoto 
protocol reporting) to more extensive changes, like developing 
minimum requirements and/or to include broader land-use 
management, landscape issues and land conversion.  

 Montreal 
Process 
Working 
Group on 
Criteria and 
Indicators 
for the 
Conservation 
and 
Sustainable 
Management 

of Temperate 
and Boreal 
Forests  
(“The 
Montreal 
Process”) 
 

Voluntary process launched in 1994 by 12 countries to 
promote the conservation and sustainable management of 
their respective forests comprising 90% of the world’s 
temperate and boreal forests, 50% of all forests, 45% of 
international trade in wood and wood products, and 35% 
of the world’s population. 
 
Current members are Argentina, Australia, Canada, Chile, 
China, Japan, Mexico, New Zealand, Russia, South Korea, 
Uruguay and United States of America. 
 

Japan is currently hosting the Liaison Office of the 
Montreal Process since 2006. 

The Montréal Process Working Group agreed on a framework of 
criteria and indicators that provide member countries with a 
common definition of what characterizes sustainable 
management of temperate and boreal forests. 
The framework identifies 7 criteria (addressing social, 
economical and environmental aspects) that are further 
defined by 67 associated indicators which are aspects of the 
criteria that can be identified or described. 
The voluntary, internationally agreed criteria are: 

1. Conservation of biological diversity; 
2. Maintenance of productive capacity of forest ecosystems; 

3. Maintenance of forest ecosystem health and vitality; 
4. Conservation and maintenance of soil and water 

resources; 
5. Maintenance of forest contribution to global carbon 

cycles; 
6. Maintenance and enhancement of long-term multiple 

socio-economic benefits to meet the needs of societies; 
7. Legal, institutional and economic framework for forest 

conservation and sustainable management. 
 
In 2003 the Montreal Process countries published their first 
Country Forest Reports using the criteria and indicators and 
Overview report containing illustrative trends drawn from the 
12 country reports. 
From 2005 to 2007 the Montreal Process Working Group reviews 
indicators and recommendations changes based on experience 
developing 2003 reports. 
In November 2007 the Working Group approved a revised set of 
indicators for Criteria 1-6. 
In November 2007 a Conceptual framework for a strategic action 
plan has been agreed upon. 

http://www.ri
nya.maff.go.j
p/mpci/ 
 
http://silvae.
cfr.washingto
n.edu/ecosyst
em-
management
/Montreal.ht
ml 

 

http://www.rinya.maff.go.jp/mpci/
http://www.rinya.maff.go.jp/mpci/
http://www.rinya.maff.go.jp/mpci/
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
http://silvae.cfr.washington.edu/ecosystem-management/Montreal.html
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In 2009 the Second Montréal Process Overview & 12 Country 
Reports were published as well as the third edition of the 
Indicators Criteria 1-7. 

 Programme 
for 
Endorsement 
of Forest 
Certification 
Schemes 
(PEFC)  
 

The PEFC Council (Programme for the Endorsement of 
Forest Certification schemes) is an independent, non-
profit, non-governmental organization founded in 
1999, which promotes sustainably managed forests 
through independent third party certification, acting as a 
global umbrella organization for the assessment of and 
mutual recognition of national forest certification schemes 
developed in a multi-stakeholder process. 
PEFC allows certification and labelling of forest based 
products which cover both wood based (timber, paper) as 
well as non-wood forest products. 
 
PEFC has in its membership 35 independent national 
forest certification systems of which 23 to date have been 

through a rigorous assessment process involving public 
consultation and the use of independent assessors to 
provide the assessments on which mutual recognition 
decisions are taken by the membership. 
 
To date, more than 6.000 companies have obtained PEFC CoC 
certification, offering tens of thousands PEFC-certified products globally. 

 
PEFC is primarily funded by PEFC National Governing 
Bodies. 
 
Current members are Australia, Austria, Belgium, Brazil, 
Canada, Chile, Czech Republic, Estonia, France, Finland, 
Ireland, Italy, Luxembourg, Malaysia, Norway, Portugal, 
Russia, Slovak Republic, Spain, Sweden, Switzerland, UK, 
and USA. 

Standards cover social, economic, silvicultural and 
environmental development issues. In February 2002 PEFC 
launched on the web the World's first Interactive Database 
on Forest Certification which allows customers to gain valuable 
information on the origins of the timber they are buying and 
which carries a PEFC logo. North American SFI system and 
German forest and Austrian scheme have been endorsed. 
These 23 systems account for more than 200 million hectares 
of certified forests (monthly updated statistics are available on 
the website) producing millions of tons of certified timber to the 
market place making PEFC the world's largest certification 
system. 
 
On July 2010 the global public consultation on PEFC's global forest 

management requirements for boreal and temperate forests, part 
of its Standards Revision, ended. With more than two-thirds of 
the world's certified forests managed in compliance with PEFC's 
Sustainability Benchmarks, these requirements have a larger 
impact on sustainable forest management globally than any other 
forestry standards available.  
PEFC has engaged in a number of activities to include the widest 
possible number of stakeholders in this consultation. In addition 
to traditional consultation methods, the PEFC launched an Online 
Consultation Tool, organized a number of Stakeholder Dialogues 
and workshops, and offered webinars to interested parties. 
While the global public consultations for the Requirements for 
Sustainable Forest Management in Temperate, Boreal and 
Plantation Forests, the Requirements for the Certification of 
Multiple Forest Holdings, and the Requirements for Standard 
Setting have ended, the consultations for the Requirements for 
Sustainable Forest Management in Natural Tropical Forests are 
still ongoing, with stakeholders invited to comment online by 
August 2010. In addition, there is also an ongoing consultation 
Social Requirements in Chain of Custody Certification and on the 
Revised German Forest Certification Scheme as part of the 

http://www.p
efc.org/ 
 

http://register.pefc.cz/statistics.asp
http://pefc.stakeholderconsultations.com/consult.ti
http://pefc.stakeholderconsultations.com/consult.ti
http://consultations.pefc.org/consult.ti/ST_1002_200x/consultationHome
http://consultations.pefc.org/consult.ti/ST_1002_200x/consultationHome
http://pefc.stakeholderconsultations.com/consult.ti/ST_1001_200x/consultationHome
http://pefc.stakeholderconsultations.com/consult.ti/ST_1001_200x/consultationHome
http://pefc.stakeholderconsultations.com/consult.ti/GermanFCS/consultationHome
http://www.pefc.org/
http://www.pefc.org/
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national certification scheme assessment process. 
PEFC expect the revised standards to be presented to the PEFC 
General Assembly in November 2010. 

 Responsible 
Commodities 
Initiative 
(RCI) 

Subgroup of the Sustainable Food Laboratory based in 
Vermont (U.S.). 
The Sustainable Food Laboratory (SFL) is a partnership 
among food industry leaders such as Carrefour, SYSCO, 
and Unilever, non-governmental organizations such as 
Oxfam and World Wildlife Fund, and others interested in 
tipping the balance toward food system sustainability. 
The Food Lab formed a Responsible Commodities 
Initiative (RCI) whose members are charged with 
addressing the challenges we face in traditional 
commodities such as palm oil, soy, and coffee. 
 

Members developed a Benchmarking Tool to guide continuous 
improvements in the setting of uniform sustainability 
standards across all commodity markets, and they have now 
turned their attention to the future of biofuels and their 
impact on global food and energy systems. 
 
RCI is currently working on: 

 Case studies of five key commodities used for fuel (e.g. oil 
palm, rape/canola, jatropha, sugarcane, corn); 

 Synthesis paper (side-by-side comparisons and 
recommendations); 

 Intellectual support to peer-reviewed journal articles (e.g. 
Purdue University, University of Minnesota, University of 
Utrecht, University of Sao Paulo); 

 Contributions to FAO’s planned 2008 State of Food and 
Agriculture, which will focus on bio-energy. 

http://www.s
ustainablefoo
dlab.org/com
modities/ 
 
Benchmarkin
g Tool: 
http://www.s
ustainablefoo
dlab.org/benc
hmarking-
tool/ 
 

 Roundtable 
on 
Responsible 
Soy (RTRS) 
 

The stated goal of the Round Table on Responsible Soy is 
to promote economically viable, socially equitable and 
environmentally sustainable production, processing and 
trading of soy. 
 

In November of 2006, a final draft of the principles of the Round 
Table on Responsible Soy was approved. 
The RTRS has put forth three main principles: 

 economic responsibility, 
 social responsibility, and 
 environmental responsibility 

each with a number of sub-principles. 
 
In May 2009 “RTRS Principles and Criteria – field test version” 
was approved by the General Assembly. Since June 2009 RTRS 
has been implementing field testing and a national interpretation 
period. The new standard –in the form of a certification system- 
will be available at the beginning of 2011 for those producers 
interested in obtaining their RTRS certification. 
In August 2010 the RTRS is launching RTRS Standard 
implementation training programs for producers, in 
Argentina, Bolivia, Brazil and other countries.  
 
During the second semester of 2010 the following mechanisms will be finalized 

http://www.r
esponsiblesoy
.org/ 

http://www.sustainablefoodlab.org/commodities/
http://www.sustainablefoodlab.org/commodities/
http://www.sustainablefoodlab.org/commodities/
http://www.sustainablefoodlab.org/commodities/
http://www.sustainablefoodlab.org/benchmarking-tool/
http://www.sustainablefoodlab.org/benchmarking-tool/
http://www.sustainablefoodlab.org/benchmarking-tool/
http://www.sustainablefoodlab.org/benchmarking-tool/
http://www.sustainablefoodlab.org/benchmarking-tool/
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and put in place:  

- Certification system available for producers to implement the RTRS Standard at 
company level  

 

- A mechanism for the Chain of Custody with the different 
options.  

 For the physical flow of soy: Mass Balance site level and 
Segregation. 

 For non-physical flow: a Certification Trade Platform will be 
created (comparable with Book & Claim of the Round Table 
on Sustainable Palm Oil, through which certificates are 
being sold and bought on a virtual platform). 

 Roundtable 
on 
Sustainable 
Biofuels 
(RSB) 
 

The Roundtable on Sustainable Biofuels is an international 
initiative by the Ecole Polytechnique Fédérale de Lausanne 
(EPFL) Energy Center. Its aim is to bring together 
farmers, companies (i.e., BP, Shell, Toyota), non-
governmental organization (i.e., Forest Stewardship 
Council, NWF, WWF), experts (UC Berkeley;  Michigan 
State University), governments (Swiss Federal Office of 
Energy; Swiss State Secretariat for Economic Affairs), and 
intergovernmental agencies (UNCTAD) concerned with 
ensuring the sustainability of biofuels production and 
processing. 
 

In May 2007, Working Groups were established and created the 
Bioenergy Wiki website. 
In June 2007 the RSB released its "Draft Global Principles for 
Sustainable Biofuels Production" for global stakeholder 
feedback and discussion, namely: 
1. legality (biofuel production shall respect all applicable laws of 
the country in which they occur, and all international treaties and 
agreements to which the country is a signatory); 
2. consultation (biofuel projects shall arise through fully 
transparent, consultative and participatory processes); 
3. climate change and greenhouse gases (biofuels shall contribute 
to climate stabilization by reducing GHG emissions as compared 
to fossil fuels through their life cycle); 
4. human and labor rights (biofuel production shall not violate 
human rights or labor rights, and shall ensure decent work and 
the well-being of workers); 
5. socio-economic development (biofuel production shall not 
violate land or water rights, and shall contribute to the social and 
economic development of local, rural and indigenous peoples and 
communities.); 
6. food security (biofuel production shall not impair food 
security); 
7. conservation (biofuel production shall not directly or indirectly 
endanger wildlife species or areas of high conservation value); 
8. soil (biofuel production shall not directly or indirectly degrade 
or damage soils); 

http://www.b
ioenergywiki.
net/index.php
/Roundtable_
on_Sustainab
le_Biofuels 
  
http://cgse.e
pfl.ch/page65
660.html 
 
http://www.b
ioenergywiki.
net/index.php
/RSB_Workin
g_Group_on_
Greenhouse_
gasses 
 

http://www.bioenergywiki.net/index.php/Roundtable_on_Sustainable_Biofuels
http://www.bioenergywiki.net/index.php/Roundtable_on_Sustainable_Biofuels
http://www.bioenergywiki.net/index.php/Roundtable_on_Sustainable_Biofuels
http://www.bioenergywiki.net/index.php/Roundtable_on_Sustainable_Biofuels
http://www.bioenergywiki.net/index.php/Roundtable_on_Sustainable_Biofuels
http://www.bioenergywiki.net/index.php/Roundtable_on_Sustainable_Biofuels
http://cgse.epfl.ch/page65660.html
http://cgse.epfl.ch/page65660.html
http://cgse.epfl.ch/page65660.html
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
http://www.bioenergywiki.net/index.php/RSB_Working_Group_on_Greenhouse_gasses
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9. water (biofuel production shall not directly or indirectly 
contaminate or deplete water resources); 
10. air (biofuel production shall not directly or indirectly lead to 
air pollution); 
11. biotechnology (if biotechnologies are used in biofuels 
production, they shall improve the social and/or environmental 
performance of biofuels, and always be consistent with national 
and international biosafety and transparency protocols). 
In October 2007 RSB published a second version of principles for 
comments. 
The RSB will develop mechanisms to encourage companies and 
supply chains to achieve progress towards these goals. Interested 
parties have also been invited to begin drafting criteria for 
meeting the draft principles through open Working Groups divided 
into four topic areas: GHG lifecycle analysis, Environmental 
Impacts, Social Impacts, and Implementation. 
In early 2008 a draft of GHG methodology tool and pilot test 
principles, criteria and methodology has been published. 
 
On November 12, 2009, RSB has released Version One of its 
international standard for better biofuel production and 
processing. The standard includes the Principles & Criteria and an 
associated guidance document, detailed compliance indicators, 
and the glossary of terms 
 

The primary use of the RSB Standard is a certification system 
involving independent 3rd party certification bodies. The RSB 
certification model uses a risk management approach, which 
ensures security and robustness while remaining flexible for 
participating operators. To match the needs of operators, several 
"chain of custody" options are proposed (100% segregation, mass 
balance, etc.). It is also possible to certify groups of producers. 
The RSB aims to be the "one-stop shop" for compliance with 
various regulations and seeks to be recognized by market 
regulators, such as the European Union. 
The RSB certification system is currently undergoing pilot testing. 
No certificates are issued during this phase. 
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International/Global Initiatives 

Organization Initiative Description Sustainability Requirements/Elements 
Contact 
Information 

 Roundtable 
on 
Sustainable 
Palm Oil 
(RSPO) 
 

On 8 April 2004, the “Roundtable on Sustainable Palm Oil 
(RSPO),” was formally established under Article 60 of the 
Swiss Civil Code with a governance structure that ensures 
fair representation of all stakeholders throughout the 
entire supply chain. The seat of the association is in 
Zurich, Switzerland, while the secretariat is currently 
based in Kuala Lumpur. 
 
RSPO´s objectives are to promote the use and growth of 
sustainable palm oil through cooperation within the supply 
chain and open dialogue with its stakeholders. 
It was agreed that in order to promote the use of 
sustainable palm oil it would be necessary to have a 
mechanism for linking the palm oil being used by RSPO 
members and other responsible users (including industrial 
users of palm oil based substances) with the oil palm 
plantations being managed in accordance with the RSPO 
criteria. 
 
RSPO is managed by an Executive Board comprised of 
sixteen members, designated by the General Assembly for 
a period of two years. 
Members include representatives of Oil palm growers, 
Palm oil processors and/or traders, Consumer goods 
manufacturers, Environmental/nature conservation NGOs, 

Retailers, Banks/investors, Social/development, NGOs. 
The decisions are made on consensus basis. 
 
The RSPO shall undertake the following principle tasks 
towards the fulfillment of its objectives:  

 Research and develop definitions and criteria for 
sustainable production and use of palm oil; 

 Undertake practical projects designed to facilitate 
implementation of sustainable best practices; 

 Develop solutions to practical problems related to 
the adoption and verification of best practices for 
plantation establishment and management, 
procurement, trade and logistics; 

In September 2006 (updated March 2007) RSPO published the 
RSPO Draft Verification Systems. 
The guidance document defines indicators and guidance for each 
criterion. Indicators are specific pieces of objective evidence that 
must be in place to demonstrate or verify the criterion is being 
met. The guidance consists of useful information to help the 
grower/miller and auditors understand what the criterion means 
in practice, including in some cases specific guidance for national 
interpretation of the criterion and application by small 
stakeholders. 
 
Dialogue among stakeholders has resulted in a set of 8 principles 
defined by criteria, indicators, and guidance for national 
interpretation. They include social (1), economic (1) and 
environmental (2) standards for sustainable palm oil 
production which were adopted in November 2005, namely: 
1. commitment to transparency; 
2. compliance with applicable laws and regulations; 
3. commitment to long-term economic and financial viability; 
4. use of appropriate best practices by growers and millers; 
5. environmental responsibility and conservation of natural 
resources and biodiversity; 
6. responsible consideration of employees and of individuals and 
communities affected by growers and mills; 
7. responsible development of new plantings; 

8. commitment to continuous improvement in key areas of 
activity. 
 
In June of 2007, the principles were applied for an initial pilot 
implementation period of two years from the date of adoption 
to enable field testing and thereby allow the indicators and 
guidance to be improved, including guidance for application by 
smallholders; national interpretations have also been commenced 
during this period. 
In November 2007 the final draft National Interpretation of 
RSPO Principles and Criteria for Sustainable Palm Oil 
Production has been published. 
The suggested accreditation mode is managed as follows: 

http://www.r
spo.org/defau
lt.aspx 
 
RSPO Draft 
Verification 
Systems: 
http://www.r
spo.org/resou
rce_centre/R
SPO 
verification 
systems draft 
020307.pdf 
 

http://www.rspo.org/default.aspx
http://www.rspo.org/default.aspx
http://www.rspo.org/default.aspx
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
http://www.rspo.org/resource_centre/RSPO%20verification%20systems%20draft%20020307.pdf
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International/Global Initiatives 

Organization Initiative Description Sustainability Requirements/Elements 
Contact 
Information 

 Acquire financial resources from private and public 
funds to finance projects under the auspices of 
RSPO; 

 Communicate RSPO's work to all stakeholders and 
to the broader public. 

 

 RSPO relies totally on other forms of accreditation; 
 RSPO carries out its own approvals of certification bodies; 
 Combination of supplementing other accreditation with a 

specific RSPO approval. 
 
From 1st January 2010, new oil palm plantings are to be in 
accordance with the RSPO Procedures for New Plantings (NPP). 
The new procedures are specified at 
http://www.rspo.org/?q=page/535. 

 
 



Annex II 

Summary table of the GBEP sustainability indicators
233

 

The set of 24 GBEP sustainability indicators for bioenergy are set out under three 

pillars, with the relevant themes listed at the top of each pillar. 

PILLARS 

GBEP’s work on sustainability indicators was developed under the following three pillars, 

noting interlinkages between them: 

Environmental Social Economic 

THEMES 

GBEP considers the following themes relevant, and these guided the development of indicators under this 

pillar: 

Greenhouse gas emissions, 

Productive capacity of the land 

and ecosystems, Air quality, 

Water availability, use efficiency 

and quality, Biological diversity, 

Land-use change, including 

indirect effects. 

Price and supply of a national food 

basket, Access to land, water and 

other natural resources, Labour 

conditions, Rural and social 

development, Access to energy, 

Human health and safety. 

Resource availability and use 

efficiencies in bioenergy production, 

conversion, distribution and end-use, 

Economic development, Economic 

viability and competitiveness of 

bioenergy, Access to technology and 

technological capabilities, Energy 

security/Diversification of sources 

and supply, Energy 

security/Infrastructure and logistics 

for distribution and use. 

INDICATORS 

1.  Life-cycle GHG emissions 
9.  Allocation and tenure of land for 

new bioenergy production 
17. Productivity 

2.  Soil quality 
10. Price and supply of a national 

food basket 
18. Net energy balance 

3.  Harvest levels of wood 

resources 
11. Change in income 19. Gross value added 

4.  Emissions of non-GHG air 

pollutants, including air toxics 
12. Jobs in the bioenergy sector 

20. Change in consumption of fossil 

fuels and traditional use of 

biomass 

5.  Water use and efficiency 

13. Change in unpaid time spent by 

women and children collecting 

biomass 

21. Training and re-qualification of 

the workforce 

6.  Water quality 
14.  Bioenergy used to expand access 

to modern energy services 
22. Energy diversity 

7.  Biological diversity in the 

landscape 

15. Change in mortality and burden 

of disease attributable to indoor 

smoke 

23. Infrastructure and logistics for 

distribution of bioenergy 

8.  Land use and land-use change 

related to bioenergy feedstock 

production 

16. Incidence of occupational injury, 

illness and fatalities 

24. Capacity and flexibility of use of 

bioenergy 

 

                                                 
233

 Table available at: 

http://www.globalbioenergy.org/fileadmin/user_upload/gbep/docs/2011_events/11th_TF_Sustainability_

Stockholm_15-17_March_2011/indicators/summary_table.pdf 
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Annex III 

Names and descriptions of the GBEP sustainability indicators
234

  

 

ENVIRONMENTAL PILLAR 

THEMES 

GBEP considers the following themes relevant, and these guided the development of indicators under this pillar: 

Greenhouse gas emissions, Productive capacity of the land and ecosystems, Air quality, Water availability, use 

efficiency and quality, Biological diversity, Land-use change, including indirect effects* 

INDICATOR NAME                INDICATOR DESCRIPTION 

1. Lifecycle GHG 

emissions 

 

Lifecycle greenhouse gas emissions from bioenergy production and use, as per the 

methodology chosen nationally or at community level, and reported using the GBEP 

Common Methodological Framework for GHG Lifecycle Analysis of Bioenergy 

'Version One' 

2. Soil quality Percentage of land for which soil quality, in particular in terms of soil organic carbon, is 

maintained or improved out of total land on which bioenergy feedstock is cultivated or 

harvested 

3. Harvest levels of 

wood resources 

Annual harvest of wood resources by volume and as a percentage of net growth or 

sustained yield, and the percentage of the annual harvest used for bioenergy 

4. Emissions of non-

GHG air 

pollutants, 

including air toxics 

Emissions of non-GHG air pollutants, including air toxics, from bioenergy feedstock 

production, processing, transport of feedstocks, intermediate products and end products, 

and use; and in comparison with other energy sources 

5. Water use and 

efficiency 

 Water withdrawn from nationally-determined watershed(s) for the production and 

processing of bioenergy feedstocks, expressed as the percentage of total actual 

renewable water resources (TARWR) and as the percentage of total annual water 

withdrawals (TAWW), disaggregated into renewable and non-renewable water 

sources 

 Volume of water withdrawn from nationally-determined watershed(s) used for the 

production and processing of bioenergy feedstocks per unit of bioenergy output, 

disaggregated into renewable and non-renewable water sources 

6. Water quality  Pollutant loadings to waterways and bodies of water attributable to fertilizer and 

pesticide application for bioenergy feedstock cultivation, and expressed as a 

percentage of pollutant loadings from total agricultural production in the watershed 

 Pollutant loadings to waterways and bodies of water attributable to bioenergy 

processing effluents, and expressed as a percentage of pollutant loadings from total 

agricultural processing effluents in the watershed 

7. Biological diversity 

in the landscape 

 Area and percentage of nationally recognized areas of high biodiversity value or 

critical ecosystems converted to bioenergy production 

 Area and percentage of the land used for bioenergy production where nationally 

recognized invasive species, by risk category, are cultivated 

 Area and percentage of the land used for bioenergy production where nationally 

recognized conservation methods are used 

8. Land use and land-

use change related 

to bioenergy 

feedstock 

production 

 Total area of land for bioenergy feedstock production, and as compared to total 

national surface and agricultural and managed forest land area 

 Percentages of bioenergy from yield increases, residues, wastes and degraded or 

contaminated land 

 Net annual rates of conversion between land-use types caused directly by bioenergy 

feedstock production, including the following (amongst others): 

o arable land and permanent crops, permanent meadows and pastures, and 

managed forests; 

o natural forests and grasslands (including savannah, excluding natural 

permanent meadows and pastures), peatlands, and wetlands 

                                                 
234

 Table available at: 

http://www.globalbioenergy.org/fileadmin/user_upload/gbep/docs/2011_events/11th_TF_Sustainability_

Stockholm_15-17_March_2011/indicators/names_and_descriptions.pdf 
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SOCIAL PILLAR 

THEMES 

GBEP considers the following themes relevant, and these guided the development of indicators under this pillar: 

Price and supply of a national food basket, Access to land, water and other natural resources, Labour conditions, 

Rural and social development, Access to energy, Human health and safety 

INDICATOR NAME INDICATOR DESCRIPTION 

9. Allocation and 

tenure of land for 

new bioenergy 

production 

Percentage of land – total and by land-use type – used for new bioenergy production 

where: 

 a legal instrument or domestic authority establishes title and procedures for 

change of title; and 

 the current domestic legal system and/or socially accepted practices provide 

due process and the established procedures are followed for determining legal 

title 

10. Price and supply of 

a national food 

basket 

Effects of bioenergy use and domestic production on the price and supply of a food 

basket, which is a nationally-defined collection of representative foodstuffs, including 

main staple crops, measured at the national, regional, and/or household level, taking into 

consideration:  

 changes in demand for foodstuffs for food, feed, and fibre; 

 changes in the import and export of foodstuffs; 

 changes in agricultural production due to weather conditions; 

 changes in agricultural costs from petroleum and other energy prices; and  

 the impact of price volatility and price inflation of foodstuffs on the national, 

regional, and/or household welfare level, as nationally-determined 

11. Change in income 
Contribution of the following to change in income due to bioenergy production: 

 wages paid for employment in the bioenergy sector in relation to comparable 

sectors 

 net income from the sale, barter and/or own-consumption of bioenergy 

products, including feedstocks, by self-employed households/individuals 

12. Jobs in the 

bioenergy sector 

 Net job creation as a result of bioenergy production and use, total and disaggregated 

(if possible) as follows: 

o skilled/unskilled 

o temporary/indefinite 

 Total number of jobs in the bioenergy sector and percentage adhering to nationally 

recognized labour standards consistent with the principles enumerated in the ILO 

Declaration on Fundamental Principles and Rights at Work, in relation to 

comparable sectors 

13. Change in unpaid 

time spent by 

women and 

children collecting 

biomass 

Change in average unpaid time spent by women and children collecting biomass as a 

result of switching from traditional use of biomass to modern bioenergy services 

14. Bioenergy used to 

expand access to 

modern energy 

services  

 Total amount and percentage of increased access to modern energy services gained 

through modern bioenergy (disaggregated by bioenergy type), measured in terms of 

energy and numbers of households and businesses 

 Total number and percentage of households and businesses using bioenergy, 

disaggregated into modern bioenergy and traditional use of biomass 

15. Change in 

mortality and 

burden of disease 

attributable to 

indoor smoke 

Change in mortality and burden of disease attributable to indoor smoke from solid fuel 

use, and changes in these as a result of the increased deployment of modern bioenergy 

services, including improved biomass-based cookstoves 

16. Incidence of 

occupational 

injury, illness and 

fatalities 

Incidences of occupational injury, illness and fatalities in the production of bioenergy in 

relation to comparable sectors 
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ECONOMIC PILLAR 

THEMES 

 

GBEP considers the following themes relevant, and these guided the development of indicators under this pillar:  

 

Resource availability and use efficiencies in bioenergy production, conversion, distribution and end-use, Economic 

development, Economic viability and competitiveness of bioenergy, Access to technology and technological 

capabilities, Energy security/Diversification of sources and supply, Energy security/Infrastructure and logistics for 

distribution and use 

INDICATOR NAME INDICATOR DESCRIPTION 

17. Productivity  Productivity of bioenergy feedstocks by feedstock or by farm/plantation 

 Processing efficiencies by technology and feedstock 

 Amount of bioenergy end product by mass, volume or energy content per hectare 

per year 

 Production cost per unit of bioenergy 

 

18. Net energy balance Energy ratio of the bioenergy value chain with comparison with other energy sources, 

including energy ratios of feedstock production, processing of feedstock into bioenergy, 

bioenergy use; and/or lifecycle analysis 

 

19. Gross value added Gross value added per unit of bioenergy produced and as a percentage of gross domestic 

product 

 

20. Change in the 

consumption of 

fossil fuels and 

traditional use of 

biomass 

 Substitution of fossil fuels with domestic bioenergy measured by energy content 

and in annual savings of convertible currency from reduced purchases of fossil fuels 

 Substitution of traditional use of biomass with modern domestic bioenergy 

measured by energy content              
  

21. Training and re-

qualification of the 

workforce 

Percentage of trained workers in the bioenergy sector out of total bioenergy workforce, 

and percentage of re-qualified workers out of the total number of jobs lost in the 

bioenergy sector 

 

22. Energy diversity Change in diversity of total primary energy supply due to bioenergy 

 

23. Infrastructure and 

logistics for 

distribution of 

bioenergy 

Number and capacity of routes for critical distribution systems, along with an assessment 

of the proportion of the bioenergy associated with each 

24. Capacity and 

flexibility of use of 

bioenergy 

 Ratio of capacity for using bioenergy compared with actual use for each significant 

utilization route 

 Ratio of flexible capacity which can use either bioenergy or other fuel sources to 

total capacity 

 

 

 

 

 

 

__________________________ 
* In light of discussions on the issue and considering the state of the science on quantifying possible indirect land-use 
change (ILUC) impacts of bioenergy, it has not yet been possible to include an indicator on ILUC. GBEP notes that 
further work is required to improve our understanding of and ability to measure indirect effects of bioenergy such as 
ILUC and indirect impacts on prices of agricultural commodities. GBEP will continue to work in order to consolidate and 
discuss the implications of the current science on these indirect effects, develop a transparent, science-based 
framework for their measurement, and identify and discuss options for policy responses to mitigate potential negative 
and promote potential positive indirect effects of bioenergy. 
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Acronyms 

 

C  carbon 

CO 2  carbon dioxide 

CH4  methane 

EJ  exajoule 

ETBE  ethyl tert-butyl ether 

GHG  greenhouse gas 

L  liter 

LCA   life cycle assessment 

LUC  land-use change 

m³  cubic meter 

mb/d  millions of barrels per day 

MT  metric tonne 

MTOE million tonnes of oil equivalent 

N2O  nitrous oxide 

SOC  soil organic carbon
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