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PREFACE 
 

The Leaders of the 17 partners
1
 of the Major Economies Forum on Energy and 

Climate (MEF) agreed on 9 July 2009 that moving to a low-carbon economy provides 

an opportunity to promote continued economic growth and sustainable development 

as part of a vigorous response to the danger posed by climate change.  They identified 

an urgent need for development and deployment of transformational clean energy 

technologies, and established the Global Partnership to drive such low-carbon, 

climate friendly technologies. 

 

Plans were created to stimulate efforts among interested countries to advance actions 

on technologies including advanced vehicles; bioenergy; carbon capture, use, and 

storage; buildings sector energy efficiency; industrial sector energy efficiency; high-

efficiency, low-emissions coal; marine energy; smart grids; solar energy; and wind 

energy.  These plans include a menu of opportunities for individual and collective 

action that may be undertaken voluntarily by interested countries, in accordance with 

national circumstances.  Further actions may be identified in support of these plans in 

the future. 

 

                                                      
1
 Australia, Brazil, Canada, China, the European Union, France, Germany, India, Indonesia, Italy, Japan, 

Korea, Mexico, Russia, South Africa, the United Kingdom, and the United States 
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OVERVIEW 
 

Bioenergy includes any kind of chemical energy accumulated through photosynthetic 

processes in organic plant matter (i.e., biomass).  Example sources of bioenergy 

include dedicated energy crops (short rotation wood, perennial grasses), agricultural 

and forestry products and wastes, biogas resulting from the anaerobic decomposition 

of organic waste and other farming waste, charcoal, and even municipal organic 

wastes.  These bioenergy sources can be converted into useful energy products such 

as liquid biofuels (bioethanol and biodiesel) and bioelectricity (i.e., from the 

combustion of biomass). 

 

Efficiently and sustainably produced bioenergy is a key source of renewable liquid 

transportation fuels.  Biofuels can potentially compete with conventional energy in 

terms of price and can enhance air quality in large cities while helping to reduce 

emissions of greenhouse gases (GHGs).  In addition, bioenergy can contribute to 

energy security and bring new economic development to the agricultural sector in 

tropical countries, particularly those with available land and a willingness to diversify 

away from concentrated and environmentally problematic energy sources.   

 

As summarized below, this plan reviews the opportunities for bioenergy and 

considers the actions needed to ensure implementation and achieve reductions in 

related GHG emissions.   

 

HIGHLIGHTS OF THE BIOENERGY 
TECHNOLOGY ACTION PLAN  

1.  GHG Emissions and Mitigation Potential 

 On a life-cycle basis, bioenergy can produce far fewer emissions than 
traditional sources of energy, such as oil or coal. 

 Implemented correctly, bioenergy can play a significant role in mitigating 
climate change.  Growing biomass can induce positive land use changes that fix 
carbon in the soil. 

2.  Development and Deployment: Barriers and Best Practice Policies 

 Barriers to bioenergy development include process integration and flexibility, 
feedstock availability and logistics, technology access and capacity, investment, 
trade and institutional barriers, standards, and sustainability compliance costs. 

 Best practice policies to accelerate the uptake of bioenergy include building on 
existing international development and deployment cooperation, taking into account 
unique national and regional circumstances, encouraging the harmonization of 
standards, and expanding technology transfer. 
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3.  Opportunities to Accelerate Development and Deployment 

 Supporting innovation: 

 Identify or foster the establishment of international regional centers of 
excellence in bioenergy R&D and innovation networks that connect 
researchers and industry along the whole bioenergy value chain. 

 Undertake joint demonstration projects in lignocellulosic biofuels, integrated 
food and energy systems, and other innovative bioenergy technologies or 
practices, including business models. 

 Accelerating deployment: 

 Identify the principles, conditions, and institutional frameworks that will best 
facilitate the deployment of technologies for sustainable bioenergy. 

 Establish or enhance frameworks for widespread cooperative action to help 
shift from traditional to modern bioenergy. 

 Undertake joint technology transfer projects in proven bioenergy technologies. 

 Facilitating information sharing: 

 Consider joining the Global Bioenergy Partnership and contributing actively to 
its existing and future Task Forces. 

 Facilitate the establishment or identification and strengthening of regional hubs 
and the sharing of information from developed and developing countries and 
international initiatives. 
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1. BIOENERGY: GHG EMISSIONS 

PRODUCTION AND MITIGATION 

POTENTIAL 
 

Pressing demands to reduce greenhouse gas (GHG) emissions, enhance air quality in 

large cities, and reduce energy costs have created the need for a more diverse range of 

alternative energy sources.  Bioenergy offers a compelling option that can help 

address these issues in many of the world‘s highest-emissions-producing sectors, 

particularly the rapidly growing transportation sector. 

 

Bioenergy refers to any kind of chemical energy accumulated through recent 

photosynthetic processes.  Natural resources that contain bioenergy and can be 

processed to obtain more complex energy carriers suitable for end uses such as motor 

vehicle fuels, are typically called ―biomass.‖  Example biomass sources include wood 

and sawmill waste, charcoal, biogas resulting from the anaerobic decomposition of 

organic waste and other farming waste, liquid biofuels (e.g., bioethanol and 

biodiesel), and bioelectricity, which is generated from the burning of fuels such as 

bagasse
2
 and wood.  Using these sources for power and transport fuel has significant 

potential to reduce current emissions levels. 

 

GHG Emissions from Bioenergy 

Today, biomass supplies approximately 50 exajoules (EJ)
3
 globally, accounting for 

about 10% of global annual primary energy consumption (IEA Bioenergy 

forthcoming).  This biomass primarily consists of traditional sources used for cooking 

and heating, although use of modern biomass, which relies on efficient technologies 

for its applications (GBEP 2008), has recently been increasing.  Figure 1 illustrates 

the current distribution of bioenergy use globally.  At present, forestry, agricultural, 

and municipal residues and wastes are the main feedstocks for the generation of 

                                                      
2
  Crushed stalk of sugar cane. 

3
  1 EJ = 1018 Joules (J) = 1015 kilojoules (kJ) = 24 million tons of oil equivalent (Mtoe). 

FIGURE 1. DISTRIBUTION OF BIOMASS ENERGY USE WORLDWIDE, 2007 

 
Source: FAO 2008 
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electricity and heat from biomass.  In addition, a small share of sugar, grain (e.g., 

corn, sorghum), and vegetable oil crops are used as feedstocks in producing liquid 

biofuels like ethanol and biodiesel. 

 

World fuel ethanol production amounted to 1.4 EJ in 2008.  This equals about 1.6% 

of total global transportation fuel demand.  Biodiesel production increased six-fold 

from 2 billion liters in 2004 to at least 12 billion liters in 2008 (0.4 EJ per year, 0.5% 

of total global transportation fuel demand) (UNIDO forthcoming). 

  

The GHG emissions related to bioenergy include the direct and indirect land use 

changes related to the production of biomass, the processing of the biomass into 

usable bioenergy, and the combustion of the bioenergy fuel.  Growing biomass can 

also induce positive land use changes that fix carbon
4
 in living plants and in the soil, 

offsetting carbon emissions from the combustion of bioenergy.  Emissions resulting 

from land-use changes overall are very difficult to measure, but can be significant. 

 

When sustainably sourced, the use of bioenergy generally produces fewer emissions 

than traditional sources of energy, such as oil or coal.  Nevertheless, determining the 

precise carbon balance from bioenergy use is complex and can be fraught with 

methodological challenges.  The carbon balance is much improved if the biomass 

source requires no irrigation or agrichemicals and if renewable energy is used during 

the fuel production process.  However, if demand for grain prompts conversion of 

forested land into cropland, the associated emissions can turn grain ethanol 

production into a net emitter on a full life-cycle basis.   

 

Mitigation Potential of Bioenergy 

Based on bioenergy‘s diverse range of feedstocks, projections estimate the technical 

potential for biomass to be as high as 1,500 EJ per year in 2050, although most 

biomass supply scenarios that take sustainability constraints into account indicate an 

annual potential between 200 and 500 EJ per year (excluding aquatic biomass) (IEA 

Bioenergy forthcoming).  Forestry and agricultural residues and other organic wastes, 

including municipal solid waste (MSW), are estimated to provide between 50 and 150 

EJ per year, with the remainder coming from surplus forest growth and energy crops 

(IEA Bioenergy 2009).   

 

The amount of biomass available for bioenergy could be significantly expanded by 

tapping the large volumes of unused residues and wastes from agriculture and 

forestry.  Increasing the use of conventional crops for energy, with careful 

consideration given to land availability and food demand, could increase bioenergy‘s 

potential while providing significant benefits for the agricultural sector in developing 

countries.  In the medium term, lignocellulosic crops (both herbaceous and woody) 

could be produced on marginal, degraded, and surplus agricultural lands and provide 

the bulk of biomass for conversion to energy.  Over the long term, aquatic biomass 

(algae) could also make a significant contribution. 

 

If implemented effectively, bioenergy can play a significant role in mitigating climate 

change.  The impact of bioenergy on carbon dioxide (CO2) mitigation depends on the 

feedstock, the agricultural practices and inputs employed, and the conversion 

                                                      
4
  Carbon fixation refers to any process through which gaseous carbon dioxide is converted into solid 

compounds. 

http://en.wikipedia.org/wiki/Carbon_dioxide
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technology.  Some of the potential reductions compared with fossil fuels are shown in 

Figure 2.  Bioethanol made from sugarcane and the production of heat and power 

from the incineration of biomass or from biogas show some of the highest potential to 

save energy and avoid CO2 emissions.  The potential for CO2 reduction is higher in 

all cases if useful byproducts are created (e.g., animal feed, chemicals) and renewable 

energy from biomass is used to provide process electricity and heat.  However, 

negative land use changes (e.g., cutting of rainforest for new plantations) or burning 

of the residues (e.g., cane straw) will adversely affect the CO2 balance. 

 

 

Numerous life-cycle analyses attest to the benefits of biofuels over conventional oil-

based fuels for transport, even though further studies of some issues are required.  For 

example, methods for allocating the emissions among co-products (such as high-

protein animal meal from oilseeds and distillers grain from corn) remain to be 

determined.  Among transportation biofuels, estimates of the GHG emissions 

reduction potential per vehicle kilometer traveled vary, but the ethanol produced 

directly from sugarcane in Brazil ranks the highest.  The fossil fuel needs for 

processing sugarcane are low, as the sugar is fermented directly and the crushed stalk 

of the plant (bagasse) is used to provide heat and power in the production process 

instead of fossil energy.  For each unit of sugar-based ethanol produced, only about 

12% of a comparable unit of fossil energy is required (IEA 2004).  Overall, CO2 

emissions calculated on a life-cycle basis are relatively low: about 10% to 30% 

compared to conventional gasoline.   
 

A recent IEA analysis of 60 studies indicates that the conversion of sugarbeet into 

ethanol in Europe can typically reduce life-cycle emissions by 40–60% compared 

with gasoline (IEA 2008).  As Figure 3 shows, rapeseed-derived biodiesel in Europe 

falls in a similar range of emissions savings when compared to conventional 

automotive diesel.  For corn-based ethanol in the United States, the emissions savings 

are much lower—only about 10–30% lower emissions per kilometer when compared 

to petroleum-based fuels.  However, these studies do not include emissions resulting 

FIGURE 2. ENERGY SAVING AND CO2 MITIGATION POTENTIAL 
OF DIFFERENT FORMS OF BIOENERGY 

 
  1) 

Liska et al 2009.  CO2 mitigation of 48–60% using very modern technology and using byproducts 
      as feed products (corn, U.S.) 

   Source: Küster 2009 
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from direct and indirect land-use change, which can be significant but are hard to 

measure, as noted above.   

 

Overview of Technology 

Many routes are available to convert raw biomass feedstock into a final energy 

product (Figure 4).  Conversion technologies are typically tailored to the different 

physical characteristics and chemical compositions of the feedstocks and to the 

energy service required (heat, power, transport fuel).  The prospects for further 

technological advancements in the production of bioenergy are substantial.  These 

include increases in yields and energy performance (including in the agricultural 

phase), diversification of feedstocks and, in particular, the potential for hydrolysis and 

gasification to increase the production of bioethanol and bioelectricity.  Technologies 

to pre-treat or upgrade raw biomass feedstocks (e.g., pelletization, torrefaction, 

pyrolysis, and hydrothermal upgrading) are being developed to convert bulky raw 

biomass into denser and more practical energy carriers for more efficient transport, 

storage, and use in subsequent conversion processes.  A detailed overview of the 

many technologies relevant to bioenergy and their potential to impact GHG emissions 

is provided in Appendix A.   

 

 

FIGURE 3. REDUCTIONS IN GREENHOUSE GAS EMISSIONS  
OF SELECTED BIOFUELS RELATIVE TO FOSSIL FUELS 

Note: Excludes the effects of land-use change. 
Source: FAO 2008 
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Opportunities for the Poor 

A growing body of work focuses on the ways in which biofuel production can serve 

the poor, including by helping to alleviate the burden of searching for fuel to supply 

domestic heating, cooking, and lighting needs.  This burden is traditionally borne by 

women in rural areas, often to the detriment of their health.  Biofuel production can 

also incorporate rural small-holder farmers more tightly into the value chain, allowing 

them to capture more of the added value generated by biofuel production systems 

beyond just providing raw materials and biomass.  The boost in employment and 

wages for agricultural workers can provide additional income to landless rural 

households, and higher output prices for key feedstock crops can boost the 

agricultural incomes of farm households that are net sellers of those crops (even 

though net consumers, who might be largely urban, will not benefit).   

Research has shown that, if there are positive technological spillover effects into 

subsistence, smallholder agriculture—particularly when key staple crops are 

cultivated—then growing biomass for energy can also assist the poor (IFPRI 2008).  

Positive impacts on small farmers increase with sound participation, transparency of 

planning and decision making, and capacity development for the rural decision 

makers.  Studies also show a positive relationship between the production of 

feedstocks for biofuels and wage increases, fostering rural development 

(FAO/PISCES 2009; Walter et al. 2008). 

FIGURE 4. ROUTES TO ENERGY PRODUCTS FROM BIOMASS 
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Source: IEA Bioenergy 2009 
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2. DEVELOPMENT AND 

DEPLOYMENT: BARRIERS AND 

BEST PRACTICE POLICIES 
 

The role that biomass will play in the future global mix of consumer energy supply 

will not solely depend on the many technologies that exist nor on further RD&D 

investment to improve their efficiencies.  It will also depend upon the ability to 

overcome the barriers that inhibit project development and constrain commercial 

investment. 

 

Barriers to Bioenergy 

Liquid biofuels for transport have attracted attention primarily because of concerns 

over rapid growth in oil and food prices in the recent past and the security of future 

energy supplies, the need for climate change mitigation, and the opportunity to 

promote sustainable development and wider access to energy sources, particularly for 

developing countries.  However, in the past couple of years, a number of questions 

have been raised that have hindered the full scale development of bioenergy.   

 

As a result of international discussions, it became clear that bioenergy has significant 

potential for greater global deployment since its benefits clearly outweigh its potential 

drawbacks when policymakers and other relevant stakeholders make sure that 

regulatory frameworks are set up taking into account the sustainability of biofuels 

production and use.   

 

Defining the sustainable production of biomass is an effort in which national 

governments should seriously engage, considering local conditions and priorities, and 

bearing in mind the pioneering work developed by initiatives such as the Global 

Bioenergy Partnership (GBEP, see Table 2 and Appendix ).   

 

As for any product entering the market and experiencing rapid growth, matching 

demand with supply is facilitated by long-term policy decisions that produce 

sufficient predictability.  A lack of predictability leads to fluctuations in demand, 

which means that while some new plants are being constructed, others are closing 

down and plans for new developments are put on hold.  Although concerns over the 

sustainable production of biomass and the food-versus-fuel debate have certainly 

resulted in investment uncertainty, the drivers for energy security and sustainable 

development opportunities appear to be over-riding such issues elsewhere.  However 

a number of other barriers to the increased deployment of biofuels remain, with a 

number of aspects still not fully understood, including the following:  

 Effective process integration and flexibility 

 Technology access and capacity (skills) 

 Investment and finance limitations 

 Trade barriers (tariffs, quotas, and non-tariff barriers) 

 Institutional barriers and policies 



 

 

Page 8 Technology Action Plan: Bioenergy 

 Standardization 

 Producing and certifying sustainable bioenergy (modest GHG reduction 

benefits, possible competition with food crops) 

 

Effective Process Integration and Flexibility 

Commercial interests favor flexible technologies and plant designs capable of 

processing a range of feedstocks, helping to ensure the continuity of production.  

Many single-food crops used for biofuels are seasonal, so high storage costs tend to 

offset any overhead savings attained through year-round plant operation.  In contrast, 

many lignocellulosic feedstocks (e.g., forest residues) are easier to store and are 

available all year.   

 

Producing valuable co-products during the production of bioenergy carriers can 

potentially increase overall process revenues.  Conversion processes for different 

feedstocks need to be optimized to maximize the value of co-products produced (e.g., 

heat, electricity, chemicals, etc.).  The capability to flexibly vary the mix of co-

products offers an additional hedge against price risk.  Market assessments for 

biofuels and co-products should examine all of the risks and benefits, including rural 

development, employment, energy security, and carbon sequestration. 

 

Technology Access and Capacity (Skills) 

Transfer of know-how is often more difficult than project proponents anticipate due 

to difficulties in negotiating intellectual property rights, technology licensing, and 

financial closure.  Advanced biofuel processing will be characterized by complex 

technological operations and integration of diverse engineering subsystems.  At the 

same time, today‘s business models reflect the development of the emerging 

biotechnology industry, allowing limited technological spillover into the countries 

providing the biomass feedstocks.  Because of increased patenting and venture capital 

investment in the advanced biofuels sector, only countries with existing biofuels 

capacity and innovative strength are likely to be able to forge ahead into 

lignocellulosic and other advanced biofuel technologies. 

 

Though a number of mechanisms exist for accessing advanced biofuel technologies 

irrespective of the future intellectual property landscape, the capacity to innovate will 

effectively determine the countries that are able to participate in this emerging field.  

Effectively deploying advanced bioenergy technologies in developing countries will, 

however, require careful evaluation of the potential pathways and costs (e.g., turn-key 

investment, build-operate-transfer, build-own-operate-transfer, or joint venture).  

Partnerships between firms in developed and developing countries could be 

instrumental in effecting such transfer.  Encouraging interactions between domestic 

and foreign firms and promoting technological partnerships, business alliances, 

networking, and knowledge sharing would enhance the technological capabilities of 

developing countries and foster innovation. 

 

Developing countries and countries with economies in transition vary widely in terms 

of their existing capacity and capacity development needs.  A critical consideration 

for regions with limited resources is whether the technology can be managed and 

supported using local expertise, local equipment suppliers, and locally available 

maintenance personnel.  Comprehensive programs that integrate enabling policy 
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measures and access to information will help regions gain the experience, knowledge, 

skills, and practices needed to build the required capacity.   

 

Capacity building for effective technology transfer typically involves the following: 

assessing current capacity, including identification of gaps in institutional, 

technological, human resource, and government capacity; short-listing and 

prioritizing the opportunities for capacity building; implementing the training and 

other capacity-building actions; and monitoring and evaluating results.  However, as 

no uniform model for capacity building exists for all circumstances, programs should 

be tailored in form, intensity, and duration to the needs of the particular country or 

region.   

 

Investment and Finance Limitations 

Access to financial mechanisms for bioenergy projects represents a key challenge, 

especially for developing countries.  Project developers often point to a lack of 

awareness or knowledge about funding resources and opportunities to earn emission 

credits.  New jargon and selection criteria for participating in specific calls for 

funding often make the application process impractical or overly time-consuming for 

project developers.  In some cases, the data required is not available in developing 

countries.  A weak understanding of procedures and difficulties in identifying or 

contacting investors (or emission credit buyers) also constitute barriers to financing of 

bioenergy projects.   

 

One solution is process integration, which could help to lower capital and operating 

costs and ensure the optimum production of valuable co-products, potentially 

attracting investors.  Another solution is to implement business models that can 

compete with fossil fuels.  Many bioenergy options, especially for heat and power 

generation, are economically viable, but few biofuels for transport can successfully 

compete with fossil fuels without government support.  A notable exception is 

Brazilian sugarcane ethanol, which is competitive at current fuel prices.  This 

business model will likely be replicated in other countries with similar growing 

conditions, and is likely to succeed, if on a smaller scale than in Brazil. 

 

One mechanism to promote investment in new technologies is the Clean 

Development Mechanism (CDM), established by the Kyoto Protocol under the 

United Nations Framework Convention on Climate Change.  Under this model, 

developed countries can implement clean technologies to earn carbon credits, which 

may then be sold to another country to meet its GHG target.  By promoting 

sustainable development in the host country, the CDM may help reduce barriers to the 

use of new, environmentally sound technologies, attract investment, and encourage 

cooperation among governments. 

  

The CDM Executive Board has already approved projects that use residues to 

generate heat and electricity, but no biofuels projects are currently included in the 

CDM portfolio.  The main reason for this is that the CDM Executive Board has 

approved only one biofuel baseline and monitoring methodology, although a number 

of methodologies have been submitted for review.  Reasons for this delay include the 

following: 

 Data availability (especially for projects in which the level of GHG reduction 

is highly sensitive to certain parameters) 

 Unknown impacts of policy on investment decisions 
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 Lack of resources within the CDM Executive Board and its panels 

 

Trade Barriers 

Historically, biomass and biofuel trade flows have been limited, as most of the 

production has been for domestic consumption.  However, over the past few years, 

international trade in biofuels and feedstocks has been escalating rapidly to satisfy 

increasing worldwide demand.  Since several countries are not in a position to 

produce enough biofuels to satisfy their demand and other countries and regions are 

endowed with conditions that allow them to produce biofuels and feedstock 

competitively, a true international market for biomass and biofuels is emerging. 

 

A number of multilateral, regional, and national policy instruments currently affect 

international trade in biomass and biofuels, and these will become increasingly 

important as trade expands.  Some provisions of the World Trade Organization 

(WTO) may be relevant to biofuels, and several regional and bilateral trade 

agreements, mostly involving the United States and the EU, regulate biofuels trade.  

Currently, however, the WTO does not have a trade regime specific to biofuels.  

International trade in biofuels, therefore, falls under the rules of the General 

Agreement on Tariffs and Trade (WTO 1994), which covers trade in all goods. 

 

Biofuels trade also comes under the rules of other relevant WTO Agreements, such as 

the Agreement on Agriculture (AoA), Agreement on Technical Barriers to Trade 

(TBT), the Agreement of Sanitary and Phytosanitary Measures (SPS), and the 

Agreement on Subsidies and Countervailing Measures.  While many Panel and 

Appellate Body decisions have ensured the effective integration of agriculture into 

the general WTO discipline, specific provisions of these Agreements allow some 

exemptions to persist.  Though the AoA, for instance, reduced export subsidy levels 

in terms of value and volume on several products, it still permits countries to 

subsidize exports and implement tariff rate quotas.  The ongoing WTO negotiations 

will improve discipline on agricultural trade to reduce distortions and increase market 

access for agricultural products.   

 

According to some WTO members, renewable energy products could be classified as 

environmental goods.  This classification could conceivably apply to bioethanol, 

biodiesel, and related products, such as parts and components of biodiesel and 

bioethanol plants and "flex fuel" engines and vehicles.  Disagreement among 

countries on the definition and identification of environmental goods—and on the 

appropriate approach to liberalize trade in such products—has thus far precluded any 

conclusive outcome. 

 

The gradual removal of trade barriers is key to the development of international trade 

in biofuels and related feedstocks, and could provide win-win opportunities.  For 

several developed countries, imports will be essential to meet self-imposed blending 

targets; for several developing countries, producing and exporting biofuels may 

provide new business opportunities and end markets for their agricultural products.  

Similarly, for many small- and medium-sized developing countries, new export 

markets may help stimulate their industries.  Several developing countries are well 

placed to become efficient biomass producers.   

 

Biofuels tariffs and non-tariff measures can offset lower production costs in 

producing countries, represent significant barriers to international trade, and 
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negatively impact investment in the sector.  A more liberal trade regime, by contrast, 

may facilitate the achievement of international economic, energy, environmental, and 

social goals. 

 

To protect domestic agriculture and biofuel industries, some nations impose tariffs or 

import quotas on both raw materials and final products.  The trend so far has been to 

apply significant import duties on ethanol, the finished product, and on biofuel 

feedstock.  In general, tariff escalation exercised by some nations favors the 

production of raw materials in the exporting countries and the production of the final 

products in the importing countries.  Because much of the value is added during 

industrial processing, tariff escalation makes it more difficult for countries producing 

raw materials to process and manufacture value-added products for export. 

 

Institutional Barriers and Policies 

The deployment of many bioenergy options depends on government support, at least 

in the short term.  Thus, the design and implementation of supporting policies are 

critical success factors for biofuels deployment.  Moreover, in addition to technology 

development benefits, biofuels support may be justified on the basis of the associated 

environmental benefits and existing government support for fossil fuels.  The 

successful development of bioenergy depends not only on specific policies that 

provide incentives for its uptake, but on the broader energy, environmental, legal, and 

planning framework.  Establishing a framework conducive to bioenergy investment 

requires the coordination of policies and other government actions, in partnership 

with industry and other stakeholders. 

 

Translating society‘s views on the sustainable production and use of biofuels into 

effective actions is an important aspect of public policy development.  Certain 

countries are increasingly fostering public-private partnerships to promote innovation 

and technological progress, and to put in place workable schemes to ensure 

sustainability. 

 

Building, developing, and strengthening capacities in relevant organizations is a key 

factor in the development and transfer of bioenergy technology.  The financial burden 

of setting up new institutions is often a major obstacle; the institutions or mechanisms 

created with donor support during projects often lack local ownership and may 

collapse after funding ceases.  When transferring new technologies, demonstration 

efforts can provide a testing ground and build confidence in technologies.  

Transferring mature technologies requires the demonstration of viable business 

models (private, public, and/or private–public). Such models require further 

exploration.  Certain countries are increasingly fostering public-private partnerships 

to promote innovation and sustainable technological progress. 

 

Substantial implementation experience is needed before the success of business and 

market transformation models and their post-project sustainability can be evaluated.  

Many biofuels routes have high transaction and initial capital investment cost.  In 

many developing countries, financial institutions may lack the ability or experience to 

assume the costs and risks in such projects.  International cooperation can support 

capacity building in financial institutions by developing innovative financing 

mechanisms tailored to local conditions and user needs.  International cooperation can 

also support networks that provide mediation between those who provide and those 

who seek financing. 
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Successful policies to support bioenergy technologies typically have a long-term 

horizon, are consistent and predictable, and support both regional and international 

efforts.  Forward-looking policies should have an adequate duration that allows 

technologies to mature and achieve cost reductions to levels that compete with 

conventional technologies.   

 

Mandates are needed as part of a long-term strategy to incorporate sustainable 

biofuels into the global energy mix.  Generally, policies favor either maximum GHG 

emissions impacts, maximum energy security impact, or maximum sustainable 

development impact.  Government priorities manifest themselves clearly in the policy 

tools employed.   

 

The consistency and predictability of policy support influences the confidence of 

potential producers to invest in bioenergy, making such support a critical factor.  

Consistency across regions and countries is also crucial to driving international 

efforts.  In the past, most policy development to support bioenergy was pursued on 

the national level, but as production increases and cross-border trade becomes more 

substantial, regional efforts are becoming increasingly common.  Greater emphasis 

has been placed on regional cooperation as producers and politicians realize that joint 

efforts are necessary for the creation of an international bioenergy market. 

 

The lack of political support for biofuels at the international level is a constraint that 

urgently needs to be addressed.  Some international cooperation projects are not fully 

coordinated within larger development priorities, are driven by projects donors, or 

have other restrictions (e.g., tied aid).  The development of mutually advantageous 

and sustained partnerships is often crucial to the development of appropriate policy 

and legal frameworks.  At the national level, greater synergies could be leveraged 

between Official Development Assistance (ODA, the international flow of financing 

to promote economic development), government spending, and direct foreign 

investment. 

 

Standardization 

As relatively new fuels in most markets, bioethanol and biodiesel face more 

performance uncertainties than conventional gasoline and diesel.  The absence of 

technical standards may reduce consumer confidence, as biofuels quality can be 

affected by the type of feedstock used as input. 

 

Most standards in place today aim to secure biofuel user confidence and are not 

integrated on an international scale, although some countries have adopted the 

standards of neighboring countries and/or trading partners.  For example, the 

biodiesel standards developed by ASTM International in 1994 were later incorporated 

into the national specifications of Brazil, countries of the EU, Japan, the Philippines, 

Korea, Australia, and South Africa.  Confusion over differing—and sometimes 

conflicting—standards for characterizing the make-up and properties of biofuels 

could create obstacles to achieving greater efficiency in the global biofuels market. 

 

Producing Sustainable Bioenergy 

Although the sustainable production and use of bioenergy as an alternative to fossil 

fuels is a desirable goal, not all countries are in a position to produce bioenergy in a 

sustainable manner.  Additionally, ambitious sustainability requirements for feedstock 

and fuels, although urged, may act as an unintended trade barrier, especially for 
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developing countries.  Biofuel exporters, particular small-scale producers, may incur 

extra costs to enter multiple markets (e.g., adjusting their products to different 

technical requirements and proving compliance with stipulated requirements).  It is 

essential that the establishment of sustainability criteria should not pose a technical 

barrier to the creation of a world biofuels market. 

 

Often, the information needed to create effective sustainability policies, incentives, 

and schemes is difficult to access.  Careful assessments of compliance costs to meet 

sustainability requirements would enable more accurate policy recommendations, but 

this information is not easy to obtain due to the small number of sustainability 

schemes actually implemented.  In this sense, the versatility of bioenergy represents a 

challenge, as it encompasses a vast array of diverse feedstocks and final products.   

 

Difficulties in establishing reference procedures and data for GHG accounting 

constitute an additional barrier to enhanced funding for bioenergy projects.  Limited 

data exist on the life-cycle GHG emissions of biofuels, especially for those produced 

at reasonable scales in developing countries.  More life-cycle assessment (LCA) 

studies are needed, particularly for crops and conditions prevalent in tropical regions.  

Another critical need is for reference methodologies for GHG accounting that may be 

used by various funding mechanisms.  Similarly, recognized sustainability standards 

developed through targeted research should be introduced into projects looking for 

funds, taking into account the ongoing development of such standards. 

 

Current Best Practice Policies  

Existing International Development and Deployment Cooperation in 

Bioenergy 

A number of national policies and international activities are already working to assist 

the development and deployment of sustainably produced bioenergy in developed and 

developing countries, although additional action at the international level may be 

required to accelerate them.  Tables 1 through 4 summarize some of the key ongoing 

activities (additional details about these international activities are provided in 

Appendix B).   

 

The United Nations (UN) is active in the bioenergy field through many agencies and 

programs (Table 1).  The reach of these programs is broad, covering many types and 

aspects of renewable energy and energy efficiency, and spanning many different 

countries. 
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TABLE 1. UN AGENCIES AND PROGRAMS 

 

Title Charter / Focus Participation 

UN-Energy 

Conducts mapping exercises on energy access 
and renewable energy to identify synergies 
among agencies to facilitate cooperation; 
develops tools to assist countries in integrating 
energy into national poverty reduction strategies 
and other development planning activities at the 
national level. 

Comprises 20 UN 
agencies, open to all 
concerned entities; 
Cluster Working Groups 
are Energy Access, 
Renewable Energy, and 
Energy Efficiency. 

Food and 
Agriculture 
Organization of 
the United 
Nations (FAO) 

Focuses on bioenergy for poverty alleviation, 
food security and climate change mitigation; 
provides data on bioenergy crops and 
environmental requirements (Eco Crop); supports 
the Bioenergy and Food Security Project to 
ensure food security concerns are taken into 
account within the bioenergy sector; publishes 
reports and case studies on key bioenergy 
issues. 

Strives to increase 
opportunities for 
cooperation with member 
countries, other 
organizations, and 
private-public 
partnerships. 

United Nations 
Environment 
Programme 
(UNEP) 

Focuses on renewable energy for rural 
development and poverty alleviation; addresses 
the environmental consequences of energy 
production and use; supports Global Network on 
Energy for Sustainable Development (GNESD), a 
knowledge network policy analysis on thematic 
energy issues. 

GNESD umbrella for 20 
Centers of Excellence in 
developing and 
developed countries. 

United Nations 
Framework 
Convention on 
Climate 
Change 
(UNFCCC) 

Takes steps to promote, facilitate, and finance 
the transfer of knowledge and environmentally 
sound technologies to other parties, particularly 
developing countries to enable them to 
implement the provisions of the Convention.  
Includes technologies related to adaptation; 
technology transfer and capacity building; energy, 
transport, industry, agriculture, forestry, and 
waste management; and economic 
diversification. 

Annex I and Annex II 
countries, plus observer 
organizations, such as 
UN Secretariat units and 
organizations and 
intergovernmental bodies 
(UNFCCC 2009). 

United Nations 
Industrial 
Development 
Organization 
(UNIDO) 

Supports activities related to renewable energy, 
industrial energy efficiency, cleaner and 
sustainable production, water management, and 
the implementation of the Montreal Protocol and 
other international environmental protocols and 
agreements. 

Regional programs in 
Sub-Saharan Africa, Arab 
countries, Asia and the 
Pacific, Latin America and 
the Caribbean, Europe 
and the Newly 
Independent States (NIS). 

United Nations 
Development 
Programme 
(UNDP) 

Promotes environment and policies needed to 
support energy options for sustainable 
development addressing economic, social, and 
environmental goals simultaneously.  
Downstream activities concentrate on integrated 
energy solutions addressing social, economic, 
and environmental objectives to address poverty 
and promote sustainable development. 

Broad reach in 
developing countries. 
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Worldwide, a number of partnerships outside of the UN are currently committed to 

encouraging the development of bioenergy resources (Table 2).  Many of these 

initiatives include the need to address climate change as an underlying principle, with 

bioenergy as one part of a suite of technologies and strategies being pursued. 

 

TABLE 2. OTHER INTERNATIONAL INITIATIVES 

Title Charter / Focus Participation 

The Global 
Bioenergy 
Partnership 
(GBEP) 

Established to implement G8 commitments in 
the 2005 Gleneagles Plan of Action to support 
biomass and biofuels deployment, particularly in 
developing countries; provides forum where 
national governments and organizations can 
facilitate effective policy frameworks and 
suggest ways to promote sustainable bioenergy.  
GBEP is now at work to implement and further 
improve the ―GBEP Common Methodological 
Framework for GHG Lifecycle Analysis of 
Bioenergy,‖ and finalize a set of sustainability 
criteria and indicators as well as a set of 
recommendations on sustainable bioenergy 
production, use, and policymaking. 

29 partners (19 national 
governments and 10 
organizations) and 26 
observers (21 national 
governments and 5 
organizations) (GBEP 
2009). 
 

IEA 
Implementing 
Agreement on 
Bioenergy 

Develops new and improved energy 
technologies and introduces them into the 
market; includes development as well as 
demonstration and deployment activities in 
bioenergy technologies. 

Facilitates cooperation 
among IEA member and 
non-member countries; 
non-IEA countries or 
designated entities can 
become Contracting 
Parties. 

The Global 
Environment 
Facility (GEF) 

Largest founder of projects to improve the global 
environment; provides support for new, 
environmentally sound technologies that are not 
yet cost-effective. 

Broad reach as financial 
mechanism for multilateral 
environmental agreements 
or conventions. 

 

A number of regional initiatives and partnerships have been established to promote 

renewable energy and bioenergy in particular (Table 3).  These involve primarily the 

EU, the Asia and Pacific region, and North and South America. 

 

TABLE 3. REGIONAL AND OTHER INITIATIVES 

Title Charter / Focus Participation 

Asia-Pacific 
Partnership on 
Clean 
Development and 
Climate 

Expands investment and trade in cleaner 
energy technologies, goods, and services 
in key market sectors; Task Force on 
renewable energy focuses on most 
promising technologies and applications, 
particularly those in rural, remote, or peri-
urban (periphery of urban) areas. 

Australia, Canada, China, 
India, Japan, Korea, and the 
United States, 
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Title Charter / Focus Participation 

U.S.-Brazil 
Partnership on 
Biofuels 

Partnership to work bilaterally on biofuels 
research and development, regionally to 
promote biofuels industries in third 
countries through feasibility studies and 
technical assistance, and globally to 
create a world commodity market for 
biofuels through greater compatibility of 
standards and codes. 

United States and Brazil, 
initially in cooperation with 
Dominican Republic, El 
Salvador, Haiti, and St. Kitts 
and Nevis, to promote local 
production and use of biofuels.  
A second group of beneficiary 
countries includes Honduras, 
Guatemala, Jamaica, Guinea-
Bissau, and Senegal. 

The 
Mediterranean 
Renewable 
Energy 
Programme 
(MEDREP) 

Conducts pilot projects to promote 
renewable energy options, encourage 
technology transfer, and establish best 
practices for renewable energy. 

Wide range of partners: Italy, 
French Agency for 
Environment and Energy 
Management (ADEME), IEA, 
Mediterranean Association of 
the National Agencies for 
Energy Conservation 
(MEDENER), REEEP, UNEP, 
World Bank, and others. 

Mercosur 

Developed Biofuels Action Plan to help 
harmonize the regulatory benchmark on 
biofuels in member countries.  Other work 
includes: enhancing dialogue on 
sustainability of biofuels, analyzing and 
fostering the convergence of technical 
standards, and stimulating biofuels 
production and use. 

Customs union among 
Argentina, Brazil, Paraguay, 
Venezuela, and Uruguay.  
Comprising an area of slightly 
less than 12 million square 
kilometers, represents 
potential market of 200 million 
people and a joint GDP of 
more than US$1 trillion. 

The EU Energy 
Initiative for 
Poverty 
Eradication and 
Sustainable 
Development 
(EUEI) 

Participates in the energy and 
development dialogue within the UN 
Commission for Sustainable Development 
(CSD) and other global forums; 
contributes to providing access to energy 
necessary for the achievement of the 
Millennium Development Goals; promotes 
role of energy to alleviate poverty. 

EU member states; has 
ongoing dialogue with other 
international energy initiatives; 
created Africa-EU Energy 
Partnership. 

Renewable 
Energy & Energy 
Efficiency 
Partnership 
(REEEP) 

Non-profit, specialist change agent aiming 
to catalyze the market for renewable 
energy and energy efficiency, with a 
primary focus on emerging markets and 
developing countries; currently has 32 
projects in stages of implementation. 

Supported by governments of 
Australia, Austria, Canada, the 
EU, Germany, Ireland, Italy, 
Netherlands, New Zealand, 
Norway, Spain, the United 
States, and the United 
Kingdom, and by contributions 
from the private sector.   

Renewable 
Energy Policy 
Network for the 
21st Century 
(REN21) 

Global policy network that provides a 
forum for international leadership on 
renewable energy. 

Connects governments, 
international institutions, non-
governmental organizations, 
industry associations, and 
other partnerships and 
initiatives. 

 



 

 

Technology Action Plan: Bioenergy   Page 17 

Global financial institutes play a key role in providing support for renewable energy 

projects in both developed and developing countries (Table 4).  The World Bank and 

the Inter-American Development Bank are two of the most prominent involved in 

bioenergy. 

 

TABLE 4. MULTILATERAL DEVELOPMENT BANKS 

Title Charter / Focus Participation 

World Bank 

Source of financial and technical assistance for 
renewable energy and efficiency projects; 
comprised of two institutions owned by 186 
member countries—the International Bank for 
Reconstruction and Development (IBRD) and the 
International Development Association (IDA); 
supports renewable energy projects worldwide. 

Broad reach in 
developing countries 
around the world. 

Inter-American 
Development 
Bank 

Source of multilateral financing and expertise for 
sustainable economic, social, and institutional 
development.  Work includes analysis of the role 
and potential for biofuels in Central America; 
assessment of potential for biofuels from sugar 
cane in Guyana, Jamaica, and Barbados; and 
assessment of biofuels for transport in Mexico.  
Maintains a ―Biofuels Sustainability Scorecard‖ to 
enable users to anticipate the impacts of biofuel 
projects on issues such as indigenous rights, 
carbon emissions from land use change, and 
food security. 

Latin America and the 
Caribbean. 

 

 

Recognize Unique National and Regional Circumstances 

Although a number of examples of best practices in bioenergy technology and project 

development can be identified, the suitability of a particular technology generally 

depends on multiple factors, such that no single ―best‖ technology route or related 

policy exists.  The choice of route will vary with the type and volume of feedstock 

available locally, the type of energy services needed, the investment possibilities, and 

the technological readiness of the region.  Improving energy security, mitigating 

climate change, and sustainable development issues are also key factors, usually 

linked to the rural poverty reduction agenda in developing countries.  During 

development of bioenergy technologies, infrastructure, and the policies that surround 

them, it is crucial to consider the potential effects at a more local level. 

 

Socioeconomic Effects 

In their agricultural objectives, developing countries envisage the emerging bioenergy 

market as offering new opportunities not only for high-end, commercialized, energy 

crop production but also for poorer, small-scale suppliers, as stated previously.  In a 

2007 GBEP survey, all countries currently promoting bioenergy policies stress at 

least three main and concurrent purposes in their policies. This need to achieve 

multiple purposes can add substantially to the complexity of bioenergy development.   

 

Increased bioenergy use is also seen as an opportunity to improve access to modern 

energy sources, including electrification in rural areas, thus promoting rural 

development.  Therefore, bioenergy policies tend to focus on multiple and 
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challenging objectives that eventually go beyond the possibilities for a transition of 

the energy base, which is complex in itself.  In particular, for cohesive and coherent 

policymaking, it is recommended that governments promote greater coordination 

among diverse government ministries and agencies. 

 

Production Costs 

Production costs for bioenergy vary widely, depending on the delivered costs for the 

biomass feedstock as well as plant scale and location.  These costs range from being 

negative, wherein a waste disposal cost is avoided, to being relatively expensive 

(compared with fossil fuel alternatives), wherein a purpose-grown energy crop is 

produced on good arable land with high opportunity cost.  Before embarking on a 

bioenergy project, a number of factors should be taken into account: 

 Source of supply: The biomass feedstock needs to be available over the life 

of the plant and produced in a manner that is deemed sustainable and 

renewable. 

 Feedstock quality and logistics: The feedstock should be delivered to the 

conversion plant as cheaply as possible in a form that is easy to store, handle, 

and utilize.  The quality and moisture content of the feedstock needs to be 

assessed on delivery to ensure efficient conversion and a fair means of 

payment.  Financial and energy-use aspects of import locations and transport 

methods also need to be considered. 

 Conversion: Selection of the energy conversion technology and plant size 

should be based on the nature of the biomass, the volume available, the 

reliability, and the risk of failure from immature technologies. 

 Products: Markets for the bioenergy carriers produced (as heat, electricity, 

gaseous fuels, liquid biofuels, or solid fuels such as pellets) need to be 

carefully assessed. 

 Workforce Capacity: The capacity of the workforce to deploy, operate, and 

maintain the technologies must be sufficient. 

 

Construction Issues 

Careful consideration be given to the design and construction of the bioenergy 

conversion plant, the plant location , including proximity to power, gas and water 

supplies, and the necessary resource and planning consents. 

 Social and environmental issues: Social and environmental issues must be 

considered whether the project is a large-scale, commercial biofuels plant 

requiring a year-round biomass supply chain; a farmer-cooperative-owned 

biogas plant supplying bioenergy services to a local community; or a small 

heat plant for the biomass suppliers‘ own on-site use.  Projects should be 

designed to remain sustainable over the long term, based on full life-cycle 

analysis. 

 Public image: The public image of biomass feedstock production and 

bioenergy conversion plants remains contentious in many locations, often 

due to a lack of understanding rather than first-hand experience.  For the 

global biomass industry to reach its full potential, the current image must be 

improved.  Better public education on the benefits of bioenergy and biofuels 

and improved dialogue among stakeholders is warranted to better understand 

the diverse range of views and available options. 
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 Finance: The role of biomass in the future global mix of consumer energy 

supply will depend not just on advances made through research, 

development, and deployment (RD&D), but also on the ability to overcome 

the barriers that inhibit project development and constrain commercial 

investment.  For a project to be bankable, investors must have confidence 

that it will proceed satisfactorily without unnecessary delays and will 

continue to operate profitably over the long term. 

 

Harmonize Standards  

The definition and adoption of national and regional technical standards for 

characterizing the make-up and properties of biofuels can contribute to the creation of 

an international or global bioenergy market (see sidebar).   

 

In 2008, the governments of the United States, Brazil, 

and the EU—the world‘s major producers of 

biofuels—attempted to address the standards issue by 

releasing an analysis of current biofuel specifications 

to facilitate expanded trade of this renewable resource.  

To identify potential roadblocks to improved 

compatibility, the same triad also convened a task force 

of experts from standards developing organizations 

(SDOs) to compare critical specifications in existing 

standards used globally (factors such as content, 

physical characteristics, and contaminant levels that 

govern a fuel‘s quality) for pure bioethanol and 

biodiesel.
5
  The experts found that three sets of 

bioethanol and biodiesel standards, and the 

specifications they contain, share much common 

ground and, therefore, impose few impediments to 

biofuel trade.
6
 

 

Recognizing that many of the issues relating to variations in specifications can be 

traced to different measurement procedures and methods, two leading metrology 

institutes—the U.S. National Institute of Standards and Technology (NIST) and 

Brazil‘s National Institute of Metrology, Standardization, and Industrial Quality 

(Instituto Nacional de Metrologia, Normalização e Qualidade Industrial or 

INMETRO)—are currently collaborating on the development of joint measurement 

standards for bioethanol and biodiesel to complement the efforts of the SDOs.  

Additionally, several regional trade agreements will most likely help to facilitate the 

                                                      
5
  The joint task force considered thousands of pages of technical documents produced by three key 

groups: ASTM International, the Brazilian Technical Standards Association (Associação Brasileira de 

Normas Técnicas or ABNT), and the European Committee for Standardization (Comité Europeén de 

Normalisation or CEN).  Standards developed by these three SDOs are currently used to support 

biofuels trading among nations. 

6
  The task force found that, of the 16 ethanol specifications reviewed, nine are ―in alignment,‖ and all 

but one of the remaining specifications could be aligned in the short term. For biodiesel, the report 

lists six specifications as compatible. It suggests that many of the remaining differences could be 

handled by blending various types of biodiesel to create an end product that meets regional 

specifications for fuel quality and emissions.  

BENEFITS OF ESTABLISHED STANDARDS 

National standards for the trade of pellets, adopted by a 
number of EU countries, illustrate the benefits of 
established standards. Developed by the European 
Committee for Standardization (CEN), pellet standards 
have established a common size requirement—to 
facilitate storage and use as feed for automatic burners—
as well as criteria for pellet quality.  CEN standards 
currently classify solid biomass according to their 
composition and characteristics, allowing it to be traced 
back along its production chain.  Pellet quality is as an 
issue of vital importance for pellets meant for domestic 
use in heating stoves that do not have the advanced 
cleaning and processing facilities of large-scale biomass 
plants.  Agreement on similar technical standards for 
other bioenergy products could contribute to the 
coordination and development of an international 

sustainable bioenergy market. 
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adoption of regional standards between member countries, like the Caribbean Basin 

Initiative (CBI),
7
 the Southern Common market (MERCOSUR),

8
 and CAFTA-DR.

9
 

 

Expand Technology Transfer 

The Intergovernmental Panel on Climate Change (IPCC) defines technology transfer 

as ―a set of processes covering the flows of know-how, experience, and equipment for 

mitigating and adapting to climate change amongst different stakeholders,‖ which 

also ―comprises the process of learning to understand, utilize, and replicate the 

technology, including the capacity to choose it and adapt it to local conditions and 

integrate it with indigenous technologies‖ (UNFCCC 2008).  Although this definition 

is useful, a broader context to recognize the role of bioenergy in delivering various 

sustainable development benefits, in addition to climate change mitigation and/or 

adaptation, might accelerate deployment. 

 

The International Institute for Applied Systems Analysis offers a broader approach to 

defining technology to be transferred.  Its inclusive definition defines technology as 

the combination of hardware (the equipment), software (knowledge required to 

design, manufacture, and use the hardware), and orgware (the societal and 

institutional setting in which the hardware and software are organized and 

implemented) (IIASA 2009).  IPCC also categorizes three major dimensions required 

to ensure the effectiveness of technology transfer: enabling environments, 

mechanisms for technology transfer (including identifying financing sources), and 

capacity building (UNFCCC 2008).   

 

National, Regional, and Local Considerations for Technology Transfer 

Technologies and incentives best suited for certain market conditions may not 

function as well under other conditions.  In addition, within countries, different 

priorities may prevail that influence the type of technology solution needed.  For 

instance, in many developing countries, the main objectives are extending access to 

modern energy services
10

 and supporting rural development.  For these purposes, 

bioenergy technology should be small in scale, easy to maintain and operate, and 

manageable by local people (community, private sector, local institutions).  The 

challenges reside in developing bioenergy solutions that can be managed with local 

expertise, are affordable for the local community, and are attractive for equipment 

suppliers—yet are also efficient and require little maintenance.  Alternatively, if the 

target were to produce electricity at the least cost, then the optimal technologies and 

                                                      
7
  The Caribbean Basin Initiative (CBI) has had a strong influence over biofuel trade flows, especially in 

the Western Hemisphere. 

8
  The Southern Common Market (MERCOSUR) was formed in 1991, to allow free trade between 

member countries with the eventual goal of economic integration within South America. Mercosur is 

the world's fourth largest trading bloc, after the EU, NAFTA and ASEAN, current members of 

Mercosur include Argentina, Brazil, Paraguay, Uruguay and Chile, Bolivia, Colombia, Ecuador and 

Peru as associate members. In 2006, Venezuela asked its full membership which is under Parliament‘s 

approval in Brazil and Paraguay. 

9
  The Dominican Republic-Central America-United State Free Trade Agreement (CAFTA-DR) is the 

second largest free-trade zone in Latin America for U.S. exports that was created by the CBI 

countries. It has eliminated 80% of export tariffs since its creation in 2004, with the remaining tariffs 

being scheduled to be phased out over the next 10 years. 

10
 Lack of access to modern energy and vulnerability to volatile imported fossil fuels prices compromise 

the viable development of health and education programs, investments from the private sector, and 

other productive activities. 
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related criteria could differ substantially.  The unique priorities of a nation, region, 

and local area must be carefully considered to successfully transfer bioenergy 

technologies.  

 

Case Studies in Technology Transfer 

The following case studies focus on technology transfer and capacity building in 

developing countries and emerging economies, where short-term effects are evident. 

 

 
 

 
 

TANZANIA: SISAL BIOGAS 

The Tanga region in Tanzania depends on sisal as its most important cash crop.  Using current 

production methods, only 4% of the actual plant is recovered as fiber; the residue is either burnt, 

producing carbon dioxide, or allowed to rot naturally, producing methane.  At Katani Ltd., a sisal 

growing and processing company, this residue is now being converted to biogas and then to 

electricity.  The electricity is primarily used to power the factory, and the excess is used to provide 

power to those living on company premises.  Future plans include doubling the power output from 

150kW to 300kW, developing biogas for vehicles, and piping fuel to households.  Katani Ltd. has 

strong social interests and has transferred land to local farmers to grow the sisal that the company 

buys.  The increased income has enabled these farmers to build better houses, gain access to 

electricity and cleaner drinking water, and buy bicycles, mobile phones, and better clothing. 

Electricity is used to provide light for work in non-daylight hours and to run small-scale industries, 

which can subsequently increase incomes. Katani also provides energy services to the local 

schools and hospital. 

 

At this moment, only the first phase of development is complete, so it is difficult to assess the full 

impact of the Cleaner Integral Utilisation of Sisal Waste for Biogas and Biofertilizer. However, 

higher standards of living and increased levels of employment have already decreased rural-to-

urban migration rates.  

ETHIOPIA: ETHANOL STOVES 

Ethiopia is one of the poorest countries in the world. The most widely used fuel for cooking in the 

capital, Addis Ababa, is kerosene (42.2%), followed by fuel wood (29.4%).  Recently, the number 

of people cooking on kerosene dropped dramatically when the government removed a subsidy for 

its use.  In response, Project Gaia, a U.S.-based, non-profit organization, conducted pilot ethanol 

studies in Addis Ababa households in 2004, using Ethiopia’s ethanol manufacturing plant at the 

Finchaa sugar factory (established in 1999). Benefits of ethanol stoves include reduced fuel wood 

use, reduced risks to those gathering fuel, reduced indoor air pollution, time and money savings 

for those using the stove (since ethanol is locally available and less expensive than kerosene), 

and jobs in the manufacture and distribution of stoves and ethanol. 

Results of the pilot studies show that the project households readily accept the new cooking 

technology (a stove called the ―CleanCook‖) and ethanol fuel, and that ethanol could effectively 

substitute for kerosene, charcoal, and fuel wood use.  Since 2004, Project Gaia has been working 

to promote ethanol as a household energy fuel in the city and in neighboring refugee camps, 

where its partner, the UN Refugee Agency, provides the ethanol stoves.  Additionally, Project 

Gaia has been working for about five years with Makobu Enterprises PLC to produce CleanCook 

stoves in Ethiopia, and the two partners have a bilateral agreement that has helped them to work 

on establishing a local stove manufacturing plant. 
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INDIA: JATROPHA ELECTRIFICATION 

The Ranidehra rural village electrification initiative of Winrock International India (WII) used 

biofuels to electrify a remote tribal village in the state of Chhattisgarh.  The objective of this 

initiative was to demonstrate the technical and financial viability of running diesel-fueled 

generation sets using vegetable oil instead of conventional diesel. The initiative also aimed to 

design and implement a replicable model of remote village electrification using Jatropha as the 

feedstock. 

The experiments undertaken by WII prove the feasibility of using Jatropha oil in conventional 

diesel engines instead of converting it into biodiesel.  In the predominantly tribal village, 110 

households currently have access to 3 hours of domestic and 3.5 hours of street lighting per night, 

using 1 metric ton of Jatropha seed per month.  The project continues to evolve and improve over 

time.  The initiative establishes the idea of rural electrification through active community 

participation, and the promotion of small-scale village energy generation helps to boost the village 

economy by providing alternative livelihood opportunities. 

BRAZIL: ETHANOL MICRO-DISTILLERIES 

This initiative has two components: testing of ethanol cook stoves in households and development 

of Micro Distilleries of Ethanol (MDE).  Testing of the ―CleanCook‖ ethanol stoves in households 

has occurred in three areas of the Minas Gerais state of Brazil.  Stove users have reported 

benefits ranging from a reduction in smoke and safety improvements to time and cost savings.  

Ethanol was originally given to households at no cost, and the price was progressively increased 

to market prices.  The second component of the project, which involved the development of the 

micro distilleries, had two aims: to make ethanol available at a reasonable price in local 

communities and to strengthen the livelihoods of the producers. The legislative framework plays 

an important role, with the potential to either enable or frustrate the workings of the MDE market. 

VIETNAM: FARM BIOGAS 

Vietnam has one of the fastest growing economies in the world.  After land rights were given to 

individual farmers, the country embarked on an integrated land management scheme.  The VAC 

system, which involves the coordination of gardening, fish rearing, and animal husbandry to make 

optimal use of land (VAC stands for ―Vuon‖—garden, ―Ao‖—pond, and ―Chuong‖—stable).  This 

scheme is supported by the Vietnamese Gardening Association (VACVINA), which has a national 

responsibility to promote it.  However, increasing livestock production in rural communities with 

high population densities can lead to health and environmental issues from the quantity of animal 

dung. 

Biogas digesters are part of the solution: the animal dung can be used to generate energy and the 

resultant slurry can be used as a fertilizer to improve soil quality.  A biodigester produces enough 

daily fuel to meet domestic cooking and lighting needs.  It also improves the surrounding 

environment, while the livestock produce meat, milk, and fish products for local consumption and 

help with subsistence farming.  Additionally, the biogas slurry enhances vegetable production. 

The VACVINA Center for Community Research and Development introduced biogas technology 

to the region in 1998.  A market-based approach has been adopted to disseminate biogas 

digester plants.  Customers must have at least 4–6 pigs or 2–3 cattle to provide all inputs (animal 

dung), and households must also use the biogas as fuel and the slurry as fertilizer.  Customers 

pay the total installation cost for the digesters to local service providers and operate the 

biodigesters using instructions provided by local service providers.  
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DUTCH-NEPALESE BIOGAS SUPPORT PROGRAMME 

The Dutch-Nepalese Biogas Support Programme has installed more than 120,000 biogas plants 

in Nepal, providing approximately 3% of Nepalese homes with fuel for lighting and cooking while 

also reducing indoor air pollution.  Moreover, because roughly 72% of the biogas plants connect 

to latrines, human health risks have been reduced and sanitation improved on a large scale.  This 

program is an excellent example of the successful scale-up of a bioenergy application. 

This biogas program was the first of its type to be recognized under the Kyoto Protocol’s Clean 

Development Mechanism and has since traded certified reductions.  Each of the 120,000 

operational biogas plants is worth funds equivalent to 4.6 tonnes of carbon dioxide per year, or 

over US$18 per year (based on a mid-range rate of US$4 per tonne in current carbon finance 

markets). 

Since 2003, a Dutch-Vietnamese cooperative effort has built on the famous Nepalese experience 

by implementing a biogas program for Vietnam’s animal husbandry sector.  The program, which 

won an Energy Globe Award in 2006, has built approximately 25,000 biogas plants that benefit 

more than 100,000 people in 20 provinces.  It focuses on quality assurance and the training of 

end users, biogas construction teams, and technicians, with a goal of establishing a commercially 

viable domestic biogas sector. 

Vietnamese households use biogas for cooking and use the bio-slurry residues as crop fertilizers 

and fish feed.  Health improvements include reduced indoor odor and air pollution, as well as 

improved latrines, sanitation, and stable facilities.  In addition, the use of biogas has freed women 

and children from burdens related to housework and firewood collection and also reduced 

deforestation. 

BRAZIL: ETHANOL MILL WITH WATER PRODUCTION 

Dedini, the leading manufacturer of biofuel equipment in Brazil, launched a new technology that 

enables cane-based sugar and ethanol mills to produce water as a byproduct.  Using the water 

contained in the cane, the new technology allows these mills not only to be self-sufficient but also 

to sell the product for domestic and industrial usage. 

Each tonne of sugar cane contains about 700 kilograms of water.  With the new technology, mills 

can sell up to 300 kilograms of this water per tonne of cane.  The cost to build a mill with the new 

technology is about 10–20% higher than with the conventional process. The technology is also 

limited to cane-based ethanol mills. 
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MAURITIUS: BAGASSE-BASED COGENERATION  

A clearly defined government policy on the use of bagasse (a byproduct of the sugar industry) to 

generate electricity has been instrumental in the successful implementation of the energy 

cogeneration program in Mauritius.  In 1985, the Sugar Sector Package Deal Act (1985) was 

enacted to encourage production of bagasse for the generation of electricity.  The Sugar Industry 

Efficiency Act (1988) provided tax incentives for investments in the generation of electricity and 

encouraged small planters to provide bagasse for electricity.  The Bagasse Energy Development 

Programme (BEDP) for the sugar industry was initiated in 1991.  In 1994, the Mauritian 

Government abolished the sugar export duty, an additional incentive to the industry.  A year later, 

foreign exchange controls were removed, accelerating the centralization of the sugar industry.  

These measures have contributed to the steady growth of bagasse-based electricity to the 

country’s electricity sector. 

As a result of this legislation, in 1998, close to 25% of the country’s electricity was generated from 

the sugar industry, largely using bagasse.  By 2002, electricity generation from sugar estates 

stood at 40% (half of it from bagasse) of the total electricity demand in country.  Estimates 

suggest modest capital investments combined with judicious equipment selection, modifications of 

sugar manufacturing processes (to reduce energy use), and proper planning could yield a 13-fold 

increase in the amount of electricity generated from sugar factories and sold to the national power 

utility. 

Using a wide variety of innovative revenue sharing measures, the cogeneration industry has 

worked closely with the government of Mauritius to ensure that substantial benefits flow to all key 

stakeholders of the sugar sector, including the smallholder sugar farmer.  As part of government 

policy to broaden ownership in the sugar industry, small planters and employees hold a 20% 

share in milling companies as well as a stake (10%–20%) in cogeneration plants, through the 

Sugar Investment Trust (SIT).  The equitable revenue-sharing policies in place in Mauritius 

provide a model for ongoing and planned modern biomass energy projects in Africa.  By sharing 

revenue with stakeholders and the small-scale farmer, the cogeneration industry was able to 

convince the government (which is interested in the small-scale farmers as a major source of 

votes) to extend supportive policies and tax incentives to cogeneration investments. 

Bagasse cogeneration has delivered a number of benefits, including reduced dependence on 

imported oil, diversification of electricity generation, and improved efficiency in the power sector.  

Such cogenerated power is available 100% of the time, as long as bagasse production is in place, 

which enhances Mauritius’ energy security.  In addition, bagasse, which is a waste product, can 

lead to high greenhouse gases (fires and methane emissions) if not disposed of correctly—thus, 

its use for power generation delivers significant local environmental as well as climate benefits. 
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3. ACTIONS TO ACCELERATE 

DEVELOPMENT AND DEPLOYMENT  

OF BIOENERGY 

 

Determining the best bioenergy production, conversion, and utilization technologies 

is a complex process.  Unique pathways will apply to individual countries.  However, 

all countries seeking to catalyze progress on bioenergy should consider similar 

categories of action.  International, regional, and bilateral collaboration among 

countries can bridge information gaps and help to address key barriers in a 

coordinated manner. 

 

To achieve transformational gains globally, MEF countries have developed a menu of 

opportunities to develop and deploy bioenergy technologies.  Many of these actions 

rely on, or can be effectively leveraged through, coordinated action among countries, 

including support for existing international forums on bioenergy.  This chapter 

discusses both opportunities for individual country action as well as opportunities for 

cooperative action among MEF countries. 

 

Menu of Opportunities for Individual and Collective Action 

Many bioenergy technologies are mature and ready for deployment, while some 

options are still emerging, such as lignocellulosic biofuels and integrated systems.  

An appropriate balance between research, development, and demonstration (RD&D) 

versus deployment is therefore important to deliver deep, long-term emissions 

reductions and broader sustainable development through bioenergy.  Key deployment 

considerations include facilitation of information sharing and a systems approach to 

the sustainable production and use of bioenergy.   

 

Key categories of action for consideration include the following:  

 Supporting innovation: 

 Develop new technologies. 

 Demonstrate new technologies. 

 Accelerating deployment: 

 Establish voluntary industry standards and otherwise reduce 

investment risk. 

 Build deployment capacity. 

 Improve relative economics between advanced clean energy technologies 

and conventional technologies to encourage market-based adoption. 

 Establish and strengthen regulation. 

 Facilitating information sharing: 

 Share best practices and knowledge. 

 Enhance public awareness. 
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The following section outlines a menu of actions within each category, generally 

listed in increasing order of ambition.  Interested countries should consider the 

actions in each category to identify those that may be appropriate to their unique 

circumstances.   

 

Supporting Innovation 

 Explore the potential for exploiting novel biofuels or blends, e.g., taking 

advantage of the blending qualities of biobutanol. 

 Demonstrate distributed biomass power generation systems that can be 

strategically located to optimize resource utilization while reducing 

transportation costs. 

 Establish a national bioenergy research and innovation community that 

encompasses the whole value chain, linking research institutes and small and 

medium enterprises and strengthening the interaction between private sector 

companies and science and technology institutes through government-

supported, inter-firm partnerships.  

 Identify or foster the establishment of international regional centers of 

excellence in bioenergy R&D and innovation networks that connect 

researchers and industry along the entire bioenergy value chain. 

 Undertake joint demonstration projects in lignocellulosic biofuels, integrated 

food and energy systems, and other innovative bioenergy technologies or 

practices, including business models. 

 

Accelerating Deployment 

 Work with vehicle manufacturers to produce engine warranties for higher 

blends of biofuels and possibly novel fuels or blends.  

 Deploy biopower technologies that are sufficiently robust such that they can 

be maintained and repaired by local technicians, using locally available parts. 

 Allow producers to export co-generated bioelectricity to the grid. 

 Develop and implement national plans to deploy bioenergy technologies, 

backed up by clear roadmaps and timelines.  

 Establish a combination of national policies aimed at attracting foreign direct 

investment, liberalizing trade, and increasing the stringency and enforcement 

of environmental laws and other sustainability requirements. 

 Establish time-limited bioenergy support policies linked to clear objectives 

with a view toward building an economically viable industry, and 

dismantling subsidies for fossil fuels. 

 Identify the principles, conditions, and institutional frameworks that will best 

facilitate the deployment of technologies for sustainable bioenergy, and that 

will enable governments and international organizations to work together to 

construct such a paradigm. 

 Compile relevant information about sources of funding for bioenergy projects 

in developing countries and economies in transition, make recommendations, 

and take actions to improve access to these funding options. 
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 Establish or enhance frameworks for cooperative approaches to overcome 

barriers to the commercialization and widespread availability of promising 

advanced and mature bioenergy technologies, including developing 

relationships between participating country technology suppliers and 

markets.  

 Establish or enhance widespread frameworks for cooperative action to help 

shift from traditional to modern bioenergy, particularly for the provision of 

clean, safe, and sustainable energy services in rural areas of developing 

countries, engaging the full range of stakeholders (including the private 

sector and groups such as farmers‘ cooperatives, workers‘ organizations, and 

NGOs working in the field). 

 Target deployment of biomass power in locations that can utilize power as 

well as heat (i.e., combined heat and power) to maximize the efficient 

utilization of the resource. 

 Target deployment of bioenergy systems at locations where biomass 

feedstock is already concentrated (e.g., sawmills, feedlots, dairies, sugar 

processing plants, etc.). 

 Target deployment of biopower technologies in locations that will benefit 

from enhanced grid stability and security. 

 Develop transportation infrastructure for feedstocks being grown in areas that 

may not previously have been under cultivation for bioenergy. 

 Continue and accelerate intergovernmental cooperation on improvement and 

harmonization of international standards and test methods for bioenergy. 

 Work with multilateral financial institutions to increase their portfolio of 

sustainable bioenergy projects, including policy assistance, infrastructure 

development, and programs on bioenergy technologies and their adaptation 

to the needs and realities of developing countries. 

 Undertake land zoning (e.g., agro-ecological and ecological-economic 

zoning) to determine appropriate areas for bioenergy feedstock production, 

map the available biomass (e.g., wood, residues), and link this zoning to 

criteria for government support. 

 Ensure clear and secure rights regarding land tenure and access to productive 

resources. 

 Establish innovative financing for bioenergy projects, including micro-credit, 

risk management, and credit enhancement techniques such as commercial 

and political risk insurance, guarantees, temporary interest subsidies, front-

loaded payments guaranteed by insurance or performance bonds, asset-

backed securities sold to global investors,
11

 and international arbitration.
12

 

 Establish feed-in tariffs, fixed price guarantees, or tradable green certificates 

for bioenergy. 

                                                      
11

 See http://www.biofuelsdigest.com/blog2/2009/09/28/benjamins-for-biofuels-part-v-conclusion-more-

reader-reaction-concepts-for-a-way-forward/ 

12
 See also the UNFCCC publications ―Innovative Options for Financing the Development and Transfer 

of Technologies‖ (May 2007) and ―Innovative Options for Financing the Development and Transfer 

of Technologies in the context of the UNFCCC‖ (September 2004). 
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 Harmonize life cycle analysis methodologies and tools to assess bioenergy 

systems, including their economics, energy balance, carbon flows, and 

leakage effects. 

 Facilitate the development of international markets for bioenergy through 

(inter alia) measures to improve market access agreements (bilateral, 

regional, or multilateral trade agreements or MoUs) with a view to promoting 

the sustainable production and use of bioenergy. 

 Undertake joint technology transfer projects in proven bioenergy 

technologies. 

 

Facilitating Information Sharing 

 Consider joining the Global Bioenergy Partnership and contributing actively 

to its existing and future Task Forces.
13

 

 Share best practices and experiences with financial support mechanisms and 

policies along with evidence of success or failure. 

 Compile case studies and recommendations for countries to use in creating an 

enabling environment for bioenergy technology development and 

deployment. 

 Run a transparent, informative education program about the pros and cons of 

different forms of bioenergy, including establishing a web portal with 

unbiased and regularly updated information. 

 Exchange expertise in the use of analytical tools that build country capacity 

to assess the potential for sustainable production of bioenergy and to devise a 

strategy for its realization. 

 Organize technical workshops and hands-on training programs in RD&D; use 

and maintenance of hardware and software; and project development and 

management (including innovative financing); adapt to local conditions and 

national priorities for developing countries—in the countries themselves or in 

regional institutions. 

 Facilitate the establishment or identification and strengthening of regional 

hubs, and the sharing of information from developed and developing 

countries and international initiatives. 

 Establish a clearinghouse or database of available technologies for 

sustainable bioenergy. 

 Contribute to efforts addressing sustainability challenges related to 

bioenergy, such as through the GBEP‘s work in the development of relevant, 

practical, science-based, voluntary criteria and indicators. 

 Develop targeted curriculum for education, training, and apprenticeships to 

enhance legal, regulatory, management, financial, and business skills, and 

develop the skilled workforce needed to deploy bioenergy technologies. 

                                                      
13

  GBEP established a Task Force on Sustainability and a Task Force on GHG Methodologies that are 

currently working. The establishment of a new Task Force on technology cooperation is still under 

GBEP discussion.  
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 Share information and best practices about export credit programs, tax 

preferences, regulations, and other measures to promote the export of 

sustainable bioenergy technologies. 

 Promote available mechanisms for the export of bioenergy technologies 

among the domestic bioenergy business community and establish databases 

allowing direct access to information on sustainable bioenergy technologies 

available for export to developing countries, highlighting those that are 

publicly owned and publicly funded. 

 Promote the use of comprehensive life-cycle analysis (LCA) when assessing 

the GHG impacts of technology development and policy options for 

bioenergy and fuels, including benchmarking of LCA models and 

methodologies. 

 Promote and support cooperation among developing countries to build links 

among national and regional bioenergy research institutes, innovation 

networks, financial institutions, and regulatory bodies, e.g., on raising sugar 

cane, cassava, and other bioenergy feedstock yields; improving efficiency of 

biofuel processing (including minimizing water requirements); designing 

efficient stoves; generating bioelectricity (including exporting co-generated 

electricity to the grid); using innovative financial products; developing 

project management skills; and removing regulatory barriers. 

 

Actions by Individual Countries  

To accelerate development and deployment of bioenergy, countries should consider 

adopting some of the actions in each of the categories outlined above as appropriate 

to their goals and unique national circumstances.  More generally, countries may wish 

to start by developing a national bioenergy roadmap, across multiple sectors (heat, 

power or transport sectors), that identifies and appropriately sequences high-impact 

actions from each category as appropriate to their unique circumstances.  These 

roadmaps may include targets and timelines, and would define the key stages for how 

bioenergy, associated market changes, and enabling legislation should be 

implemented to meet those targets.   

 

Long-term continuity and predictability of policy support is very important.  This 

does not mean that all policies need to be long-term, but policies conducive to the 

growth of a sector should have an adequate duration to allow them to meet certain 

objectives, such as reducing costs to a level competitive with conventional 

technologies.  The lack of political support for biofuels at the international level is a 

constraint that urgently needs to be addressed.  Public policies that include mandates 

are needed as part of a long-term strategy to incorporate sustainable biofuels into the 

global energy mix.   

 

A long-term, successful bioenergy strategy needs to take into account sustainability 

issues.  Accordingly, a number of national and international initiatives regarding 

policies and standards related to biomass sustainability have been proposed or are 

under development.  Given the complexity of the sustainability issue, future 

policymaking and the development of standards might involve active participation by 

all relevant stakeholders and focus on integrated approaches that take into account the 

complex interactions between the three pillars of sustainable development: economic, 

environmental, and social. 
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Achieving substantial increases in the levels of sustainable bioenergy use around the 

world, or in any country, will likely require increased funding of RD&D.  In 

developing their roadmaps, governments should assess the role of bioenergy in their 

overall energy matrix and their climate change mitigation and sustainable 

development strategies.  They should consider the appropriate role for bioenergy, 

including biofuels, in the energy mix of their transportation, cooking, heating, and 

electricity generation sectors.  The extent of this role will affect the size of the need 

for increased RD&D funding.   

 

While increased investment in bioenergy RD&D is needed, countries should also 

assess the economic and policy frameworks needed to establish a stable demand for 

sustainable bioenergy and promote innovation in meeting this demand.  Governments 

should therefore pay attention not only to the technology ―hardware,‖ but also to 

elements such as credit assistance, investment climate, technology standards, 

sustainability requirements, research and innovation institutions and networks, 

consumer behavior, vehicles, distribution networks and other infrastructure, and 

markets that make up the context into which the hardware is to be placed.  The policy 

frameworks should work in synergy with technology investments to promote the 

development and deployment of sustainable bioenergy technologies. 

 

Coordinated or Cooperative Actions 

The concerted action and real progress in the development and deployment of 

bioenergy technologies called for by the Leaders of the Major Economies Forum 

would benefit from increased cooperation at the international level to guarantee 

research, deployment and diffusion of sustainable bioenergy technologies.  Even 

though modern forms of bioenergy production and use have been scaled up only in 

the last decade, many international initiatives already exist with a bioenergy agenda.   

 

IEA Bioenergy has an active forum for international cooperation on bioenergy 

research and development (R&D).  Membership is open to all governments.  The UN-

Energy mechanism currently assists coordination of the efforts of the UN family on 

bioenergy; its renewable energy cluster is jointly led by FAO and UNEP.  This 

mechanism could ensure higher coordination of the RD&D agendas of UN agencies 

and programs such as FAO, UNEP (including the Global Network on Energy for 

Sustainable Development, facilitated by UNEP, which is currently conducting 

collaborative research on bioenergy and rural development), UNCTAD, UNDP and 

UNIDO, as well as other international organizations (e.g., IEA, IRENA) and 

initiatives. 

 

The IEA Task 40, within the scope of the International Energy Agency Bioenergy 

Implementing Agreement, carries on activities focused on the international trade of 

biomass and bioenergy, especially its implications and perspectives.  The work 

focuses on the development of certification, standardization and terminology systems 

to promote the international trade of bioenergy products on a sustainable basis, 

providing analysis and important information about efforts underway in this field.   

 

The Global Environment Facility (GEF) has funded a number of projects dealing with 

bioenergy, mainly implemented by UNDP.  None of these included liquid biofuels, 

but a GEF targeted research project—Establishing Sustainable Liquid Biofuels 

Production Worldwide—is currently underway (led by UNEP with FAO and UNIDO 



 

 

Technology Action Plan: Bioenergy   Page 31 

as co-executing agencies) to identify and fully assess innovative, cost-effective, and 

sustainable systems for the production of liquid biofuels for transportation and 

stationary applications.  The goal is to enable the GEF to set clear policies and 

priorities in this area and embark on investment-oriented projects.  Increased 

international cooperation may facilitate access to these (and other) existing funding 

options for bioenergy.  Multilateral financial institutions might also be included in 

this effort. 

 

The Global Bioenergy Partnership (GBEP) builds its activities upon three strategic 

areas: Sustainable Development, Climate Change, and Food and Energy Security.  It 

is a forum where national governments and organizations seek to facilitate effective 

policy frameworks and suggest rules and tools to promote sustainable bioenergy 

development through voluntary cooperation.  GBEP, through its Task Force on 

Sustainability, is contributing to build an international consensus on practical and 

effective ways of making progress toward this widely shared ideal.  The purpose is to 

provide relevant, practical, science-based, voluntary sustainability criteria and 

indicators to guide any analysis of bioenergy that may be undertaken at the domestic 

level.  When used as part of such an analysis, the criteria and indicators are intended 

to inform decision making and facilitating the sustainable development of bioenergy.   

 

Various regional initiatives addressing bioenergy also exist, varying from thematic 

research networks to regional trade agreements.  However, given that many 

challenges in the development and deployment of bioenergy technologies are 

common to particular regions or other kinds of zones (e.g., tropical and sub-tropical) 

of the world, there is scope for the development of more regional innovation and 

policy networks, and for the strengthening of links between these through the above-

mentioned international initiatives.  For instance, such regional initiatives may 

provide the opportunity for increased technology transfer among developing 

countries.   

 

Brazil, the United States, and the EU, for instance, jointly worked on and published 

the ―White Paper on Internationally Compatible Biofuels Standards‖ in February 

2008.  The publication contains an analysis of current biofuel specifications by an 

international group of specialists for the purpose of facilitating the harmonization of 

those fuels to foster the creation of an international market for them.  Initial efforts 

are to develop procedures, systems and reference materials for bioethanol and 

biodiesel quality tests, and even to make it possible, through analytical methods, to 

determine if a fuel comes from renewable sources. 

 

In spite of these efforts, no international organization holds a clear mandate and has 

relevant engagement from both potential producing and consuming countries to deal 

with all bioenergy related issues.  In this sense, countries may consider consolidation 

of existing initiatives and processes to stimulate better international coordination, as 

for example, the UN Energy and the GBEP have partially accomplished.  This effort 

likely goes beyond the membership of the Global Partnership and current GBEP 

Partners and Observers to encompass all countries that wish to participate.  The 

participation of relevant international organizations might also be appropriate and 

desirable.   

 

Through the boost in intergovernmental discussions on cooperation on bioenergy 

technologies initiated by the MEF leaders at L‘Aquila, Italy, the Global Partnership 

can add value and fill gaps, particularly in shared financing, joint ventures, capacity 
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building, and coordinated policy-making to reduce barriers to international 

technology flows 

 

For instance, capacity building is a long-term, continuous and complex process that 

requires clear policies and the active cooperation of all involved stakeholders.  

Countries need the capacity to assess their sustainable bioenergy potential and 

technology needs and devise appropriate national bioenergy policies, match up 

producers with users, and adapt technologies to local conditions.  Developing 

countries, in particular, need basic capacity to assess, analyze and prioritize 

sustainable bioenergy technologies based on their own needs and development 

priorities.  Institutional capacity building is required for research and innovation 

institutions (in RD&D), financial institutions (e.g., in the design of innovative 

financing products for high-risk technologies, such as soft financing or loan 

guarantees, tailored to local conditions) and government institutions (e.g., in 

formulating legal and regulatory frameworks and enabling environments). 

Opportunities for training and capacity-building in the use of sustainable bioenergy 

technologies and in the application of sustainable bioenergy practices could be made 

available through joint demonstration projects facilitated by the Global Partnership.  

 

The following classes of analytical tools might be among those considered for such a 

capacity-building effort: 

 Agro-ecological zoning, ecological-economic zoning and related decision 

support tools for land-use analysis, such as multi-criteria analysis and 

simulation 

 GIS-based tools for mapping and matching biomass supply and demand 

(particularly regarding the availability of wood and forestry and agricultural 

residues, as opposed to the suitability of land and its potential for energy crop 

production, as assessed by the tools described above 

 Techno-economic analysis tools for evaluating the costs and energy demand 

of all stages of bioenergy chains, so that the most economic options of those 

that meet all other requirements can be chosen 

 Tools (such as decision support systems) that allow an integrated, holistic 

assessment and comparison of a variety of bioenergy policy options in a 

country or other specific administrative unit 

 

To facilitate a common approach to measuring the sustainability of bioenergy, the 

Global Partnership countries may wish to engage in a process to define common 

sustainability criteria and indicators for bioenergy through participation in the GBEP 

Task Force on Sustainability.   

 

Estimating and tracking global bioenergy trade flows are not easy tasks, because of 

restrictions on access to information.  In collecting and analyzing data and statistics 

on trade flows in bioenergy, potential trade, and tariff regimes thereon, some basic 

difficulties are encountered: first, the lack of proper Harmonized System (HS) codes 

for distinct biofuels; second, the multiple potential uses of feedstocks, such as feed, 

fuel, food or other industrial uses.  Some countries at the national or regional 

grouping levels carry out breakdowns of final uses of feedstocks.  However, the 

Global Partnership might be able to facilitate improved data acquisition and analysis.   
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APPENDIX A. TECHNOLOGY STATUS 

AND OPPORTUNITIES 
 

Biomass for Heat and Power Applications 

The production of heat by the direct combustion of biomass is the leading bioenergy 

application throughout the world, and is often cost-competitive with fossil fuel 

alternatives.  Technologies range from rudimentary stoves to sophisticated modern 

appliances.  For a more energy efficient use of the biomass resource, modern, large-

scale heat applications are often combined with electricity production in combined 

heat and power (CHP) systems. 

 

Today co-combustion in coal fired power plants and black liquor boilers dominate 

biomass use for power generation.  In the future, gasification technologies could play 

a larger role.  Landfill gas and digester gas are proven technologies, but they are 

limited by feedstock availability.  As for steam cycles, their efficiencies are 

comparatively low in the small scale that is suitable for biomass, while investment 

cost are comparatively high.  They may play a role for cogeneration if a large 

baseload demand for heat exists locally. 

 

Dedicated biomass combustion plants, including municipal solid waste (MSW) 

combustion plants, are also in successful commercial operation, and many are 

industrial or district heating CHP facilities.  For sludges, liquids and wet organic 

materials, anaerobic digestion is recognized as a good option for producing electricity 

and/or heat from biomass, although its economic case strongly relies on the 

availability of low cost feedstock.  All these technologies are well established and 

commercially available. 

 

Biomass gasification (BMG) can play an important role in mitigating greenhouse gas 

emissions while producing high efficiency power in combined cycles (40%+).  BMG 

can produce a tailored synthesis gas for manufacturing fertilizers, chemicals, and 

fuels (especially when synthesis gas is converted in methanol having a higher 

calorific value).  There are few examples of commercial gasification plants, and the 

deployment of this technology is affected by its complexity and cost.  In the longer 

term gasification promises greater efficiency, better economics at both small and 

large scale, and lower emissions compared with other biomass-based power 

generation options, if reliable and cost effective operation can be more widely 

demonstrated.  Other technologies (such as organic Rankine cycle and Stirling 

engines) are currently in the demonstration stage and could prove economically 

viable in a range of small-scale applications, especially for CHP.   

 

The production and use of biogas is becoming more and more widespread in 

countries across the globe.  In the EU for example, total biogas production was equal 

to 230 PJ/yr in 2008.  Other examples include China and India.  All kinds of 

agricultural waste, municipal solid waste (landfill gas) and wastewater, as long as 

these contain organics, can be processed biologically so that a combustible gas 

(biogas) containing methane (CH4), CO2, and some impurities is generated. 
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FIGURE 6. DEVELOPMENT STATUS OF THE MAIN UPGRADING TECHNOLOGIES (GREEN), 
BIOMASS TO HEAT TECHNOLOGIES (RED) AND 

BIOMASS TO POWER & CHP TECHNOLOGIES (BLUE) 

CommercialBasic & applied R&D Demonstration Early commercial

Biomass to heat only

Combustion

Gasification

Co-firing

Anaerobic Digestion (AD)

Biomass densification

IGFC3

Combustion

(in boilers & stoves)

IGCC4,

IGGT5

Gasification 

+ Steam cycle

Combustion in ORC2 

or Stirling engine

Microbial

fuel cells
2-stage AD

1-stage AD,

Landfill gas

Indirect

co-firing 

Combustion

+ Steam cycle 

Direct

co-firing 

Small-scale

gasification

PelletizationPyrolysis
Torrefaction

Biogas 

upgrading

Biomass densification techniques Biomass to heat only Biomass to power or CHP

Parallel

co-firing 

Bioenergy routes

1 Hydrothermal upgrading; 2 Organic Rankine cycle; 3 Integrated gasification fuel cell; 4/5 Integrated gasification combined cycle (CC) / gas turbine (GT) 

HTU1

 

Source: IEA Bioenergy 2009 

 

Most often the biogas produced is combusted on-site in a gas engine or boiler to 

generate heat and/or electricity.  However, the upgrading of biogas to biomethane (a 

gas consisting of mainly methane, comparable to natural gas) combined with feed in a 

natural gas grid and/or use as fuel, is recently gaining ground.  This upgraded gas can 

also be used to fuel transportation vehicles. 

 

Anaerobic digestion of wet organic wastes such as animal manure, sewage effluent or 

food crop processing wastes to produce biogas (mainly CH4 + CO2) is a mature 

technology at both the small domestic scale, as in India and China, or at the larger 

community scale, as in Denmark and Germany.  Increased interest has developed in 

Europe where green crops are being purpose-grown as additional feedstock.  The 

efficiency of converting biogas or landfill gas to electricity using gas-engine driven 

generating sets is around 20% whereas if the biogas was used directly to supply heat, 

as in a community district-heating scheme, it would be nearer to 60%.  Nevertheless, 

most biogas is used for power generation, usually sold to the grid as encouraged by 

generous feed-in tariffs, although several on-site CHP plants also exist.  Landfill gas 

CHP and power generation projects are also encouraged by government support 

schemes.   

 

Biofuels for Transport 

The ethanol and biodiesel industries expanded in North America and Latin America, 

and to a lesser extent in Europe.  During 2008, 31 new ethanol refineries came online 

in the United States, bringing total production capacity to 40 billion liters per year, 

with additional capacity of 8 billion liters per year under construction.  In Brazil, the 

biofuels industries expanded dramatically during 2007/2008, with over 400 ethanol 

mills and 60 biodiesel mills operating by the end of 2008.  About 18% of Brazil‘s 

ethanol production was exported in 2008.  Argentina became a major biodiesel 

producer in 2008, with 18 commercial plants in operation, all producing for export; 
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another 16 plants were expected during 2009 to bring capacity to 1.8 billion liters per 

year.  In Europe, more than 200 biodiesel production facilities were operating, and 

additional ethanol production capacity of over 3 billion liters per year was under 

construction. 

 

Bioethanol can be used in vehicle engines, either pure or mixed with gasoline, 

delivering good performance and using the existing distribution and storage system 

for gasoline.  In concentrations up to 10%, bioethanol can be used without requiring 

any modifications in cars engines. 

 

The cellulosic ethanol industry accelerated development of new commercial-scale 

plants in 2008.  In the United States, plants totaling 12 million liters per year were 

operational, and additional capacity of 80 million liters per year was under 

construction (also reported as 26 new plants under development and construction).  In 

Canada, capacity of 6 million liters per year was operational.  In Europe, a handful of 

plants were operational, specifically in Germany, Spain, and Sweden, and capacity of 

10 million liters per year was under construction.  The largest lignocellulosic biofuels 

plant in the world will come online in Delfzijl, the Netherlands, in 2009, to produce 

200 million liters per year of biomethanol.  Globally, additional capacity of at least 

1.5 billion liters per year is planned. 

 

World fuel ethanol production amounted to 1.4 EJ in 2008.  This equals about 1.6% 

of total global transportation fuel demand.  The United States (52%) and Brazil (37%) 

dominate global ethanol production. 

 

No matter how it is produced—from biomass or petrochemical and carbochemical 

processes—ethanol is a fuel that releases significant amounts of heat as it is burned.  

Nevertheless, ethanol is quite different from conventional fuels derived from 

petroleum.  The main difference is in the high oxygen content, which represents 35% 

of the mass of ethanol.  Ethanol‘s characteristics normally enable cleaner combustion 

and better engine performance, which contribute to reduce pollutant emissions, even 

when it is mixed with gasoline.  In these cases, it behaves as a true additive for 

regular fuels, improving their properties. 

 

The biological fermentation process used to produce ethanol from sugars extracted 

from sugar and starch crops is technically mature and commercially available.  

However, technical improvements can still be made to commercial ethanol 

production routes, e.g., improved enzymes to convert starch to sugars (hydrolysis), 

improved bacteria (fermentation), water separation methods, process and plant 

optimization, greater value-added co-products. 

 

Production costs vary significantly depending on the feedstock used and scale of the 

plant.  The trend has been toward larger plants, with new plants generally of capacity 

greater than 200 million liters per year.  Ethanol can be produced from Brazilian 

sugar cane at less than US$0.31/liter, whereas the production cost of ethanol from 

corn in the United States is close to US$0.75/liter and that from wheat in the UK is 

about US$0.87/liter.  France, Italy, and Spain are the top EU producers.   
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There are various routes to produce diesel-type fuels from biomass.  

Transesterification and hydrogenation are technically mature and commercially 

available technologies that produce biodiesel from vegetable oil and animal fats.  

Transesterification, a relatively straightforward catalytic process, is the dominant of 

the two technologies.  So far, deployment has been limited for hydrogenation 

technology, a process resembling oil refining processes, although it produces a 

renewable diesel that is of superior quality (with higher blending potential) to that 

obtained via transesterification. 

 

As in the case of bioethanol, production costs of biodiesel vary significantly 

depending on the feedstock used and scale of the plant, and the trend has also been 

towards larger plants exceeding 200 million liters per year.  Production costs range 

roughly from US$0.50/liter to US$1.60/liter, depending on whether waste feedstock 

or vegetable oil is used.   

 

The successful development of lignocellulosic technologies using also non-food 

biomass feedstocks would allow the use of a much wider array of feedstocks, 

including dedicated crops such as grasses and fast-growing trees.  The reductions in 

greenhouse-gas and polluting emissions could be significantly higher than those 

associated with ethanol and some of the fuels produced may be more suited for 

aviation, marine and heavy transport applications.  New technologies for bioethanol 

are certainly worth developing; however, some forms of mature bioethanol 

technologies represent an alternative that is readily available and meets desirable 

economic, energy and environmental criteria. 

 

FIGURE 7. DEVELOPMENT STATUS OF THE MAIN TECHNOLOGIES TO  
PRODUCE BIOFUELS FOR TRANSPORT FROM BIOMASS 

Source: IEA Bioenergy 2009 
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Lignocellulosic ethanol technologies by biochemical conversion using enzymes are 

the focus of a considerable amount of research, notably in the United States.  

Thermochemical conversion, by gasification and the Fischer-Tropsch synthesis of the 

gases into petroleum substitutes, is also under evaluation at a demonstration scale in 

Germany and elsewhere.  There is no clear consensus about when lignocellulosic 

technologies will become commercially competitive, even with high oil prices.  The 

key factors in achieving deployment are to prove the optimum technologies at a 

commercial scale, increase the scale of production, exploit the learning curve, and 

apply process optimization and integration techniques.  In the United States, Sweden, 

Canada and elsewhere, demonstration lignocellulosic ethanol plants have recently 

been built.  There are also plans to build several small-scale cellulosic bio-refineries 

over the next 10 to 15 years in the United States.  These will produce liquid 

transportation fuels such as ethanol, as well as bio-based chemicals and other bio-

products used in industrial applications.   

 

In Denmark, a large-scale demonstration plant for the biochemical conversion of 

lignocellulose from wheat straw to bioethanol, lignin-pellets and a feedproduct will 

be opened in November 2009.  The oil company, Statoil, will purchase the bioethanol 

to be blended into gasoline for the Danish consumers.  It is proposed to let the plant 

form the basis for the establishment of a national and international center of 

excellence in bioenergy R&D within advanced conversion routes for the 

transformation of lignocellulosic raw materials and residues into syngas, liquid 

biofuels and higher value non-energy products such as green materials and chemicals.  

Despite these efforts, in the IEA Reference Scenario, lignocellulosic biofuels are not 

expected to penetrate the market on a fully commercial scale before 2020 (IEA 2008).   

 

In addition to the hydrolysis and gasification approaches, which are reasonably well 

known and have good prospects for economic viability improving in the medium 

term, other possibilities have emerged.  One of them, still being studied, is the 

production of butanol (C4H8O)—a widely used industrial solvent currently 

manufactured in petrochemical plants—through biochemical processes that use 

lignocellulosic materials as inputs.  Butanol can then be used as a gasoline additive in 

elevated concentrations without affecting mileage.  Another approach that has been 

suggested is the production of biodiesel through biochemical processes that use 

FIGURE 8. FINAL CONSUMPTION OF BIOFUELS BY REGION IN THE 
REFERENCE SCENARIO (MTOE) 

 

Source: IEA 2008 
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sugars as the substrate.  Such possibilities hold promise and have a significant volume 

of applied technology; however, their economic feasibility has not been demonstrated 

and there is little knowledge of their performance and costs, both fixed and variable. 

 

Biodiesel: Hydrothermal upgrading 

The hydrothermal upgrading (HTU) process converts a large variety of wet biomass 

feedstocks such as sugar beet pulp, roadside grass and others, into a liquid fuel that 

can be upgraded to a high quality diesel fuel.  There are no adaptations needed for 

engines to use this fuel.  The heavy crude fraction is formed as a coal-like solid that 

can be co-combusted for power production.  The heavy fraction may also be gasified 

to produce ‗green hydrogen‘ for use in catalytic hydrodeoxygenation. 

 

Currently, the HTU process can compete with premium diesel made from petroleum 

when crude prices are near US$50/barrel and biomass can be obtained for 

US$2.50/GJ.   

 

Biofuels from algae 

Algae are the fastest-growing plants in the world and, when photosynthesising, 

certain species can produce and store inside the cell large amounts of carbohydrates 

and lipids, and can contain up to 50% by weight of oil as triglycerides.  The 

conversion of algae oil into biodiesel is a similar process as for vegetable oils based 

on interesterification of the triglycerides, but the cost of producing algae oil is high at 

present.   

 

The microalgae oil yield per hectare is claimed to be 16 times higher than palm oil 

and up to 100 times higher than for traditional vegetable oil crops grown in soil.  

Algae also consume 99% less water.  But to produce large oil volumes, large surface 

areas of ponds are involved requiring high capital investment.  In addition, since 

algae absorb CO2 emissions, they are also being studied to clean flue gas from coal-

fired power plants.  The injection of CO2 collected from fossil-fuelled thermal power 

plants could be used to enhance growth. 

 

Currently, researchers at University of Minnesota and elsewhere are evaluating the 

optimum strains of algae and how to extract the oil most efficiently.  Increased 

funding has been received from governments, oil companies, utilities and venture 

capital firms over the past two years.  However, although no valuable arable land is 

needed, the cost of production and processing is still too high at around US$5 per 

liter. 

 

Biomass energy with geological sequestration of CO2 

The primary focus of CCS technology development has been to provide a mechanism 

to substantially reduce atmospheric carbon emissions from the current mix of fossil 

energy resources.  This strategy‘s attractiveness stems from its compatibility with 

existing energy infrastructures.  In addition, CCS could be integrated with biomass 

energy systems.  In this application, atmospheric carbon, which is fixed in biomass 

during production, is captured and sequestered away from the atmosphere, resulting 

in a net carbon sink or negative net emissions.   

 

While it remains largely unexplored, several factors make biomass-CCS an attractive 

option within a portfolio of carbon mitigation strategies: (i) The net reduction in 
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atmospheric CO2 from biomass-CCS systems provides an important mitigation 

option, particularly for Annex I Parties in their effort to reduce their emissions; (ii) 

the system would efficiently utilize limited land and water resources relative to other 

biomass strategies; and, (iii) all of the components necessary for biomass-CCS either 

currently exist at large scales or are in the late stages of development for such 

applications.  Considerable research and development effort is currently going into 

CCS in power generation.  Around 20 demonstration projects are already under 

construction or are planned, which are expected to lead to lower unit costs and 

improved operational performance.  It is important to highlight that the application of 

CCS in developing countries will depend on the technical maturity, costs, diffusion 

and transfer of the technology and assessment of environmental issues.   

 

Hydrogen from biomass 

Hydrogen can be used in fuel cells or dedicated internal combustion engines to power 

vehicles.  Many expect hydrogen to play an important role in decarburizing the 

transport sector in the long term, as it can be derived from many renewable sources 

(biomass, water).   

 

There are several different routes for the conversion of biomass to hydrogen, 

including the following:  

 Biological routes, such as fermentation of biomass to hydrogen or anaerobic 

digestion with methane reforming 

 Thermal routes, such as gasification followed by upgrading and reforming of 

the syngas, aqueous phase reforming of biomass-derived solutions, and 

reforming of bio-oils 

 Photosynthetic routes, such as direct hydrogen production by photosynthetic 

organisms 

 

These routes vary in terms of commercial maturity and in the number of different 

conversion steps required.  However, the one thing common to all routes is that they 

are not economically viable at present or in the near future.  Furthermore, the use of 

hydrogen as a transport fuel will require the deployment of hydrogen vehicles and a 

related fueling infrastructure.   

 

Alternatively, biomethane and bioethanol, for which fueling stations are already being 

deployed, could be used as hydrogen carriers and converted to hydrogen onboard the 

vehicle using reformers, though this leads to significant additional vehicle complexity 

and cost.  ―Hydrogen fuel enhancement‖ can be used for onboard hydrogen injection 

to inject either a hydrogen-enriched mixture, or pure hydrogen into the intake 

manifold of an internal combustion engine and for hydrogen/compressed natural gas 

blends that are premixed at the hydrogen station.  Onboard storage and carriage of 

hydrogen is one of the main challenges that need to be faced.  Compression, 

cryogenic storage, storage in metallic hydrides, nanotubes and synthetic hydrocarbons 

are all possible solutions that are being addressed by the research industry.  An 

interesting alternative as bridge to the hydrogen economy is the use of particular 

mixture of methane and hydrogen gas (5 to 30%), maintained at high pressure (also 

known as hythane or hydromethane).  The mixture can be burned efficiently in 

internal combustion engines with low compression.  Compared with pure hydrogen 

combustion, the 7% hydromethane mixture has been proven to reduce by seven times 

the production of NOx pollutants. 
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Integrated Systems and Bio-Refineries 

Bio-products derived from agricultural biomass are currently well developed, as there 

has been significant investment into their development in Brazil, Europe, and the 

United States.  Chemical co-products have greater economic potential and hence are 

currently the subject of increasing interest.  They include the general categories of 

adhesives and resins, platform chemicals, plastics, paints, inks, soaps, coatings, 

cleaning compounds, lubricants and hydraulic fluids, greases, pesticides, toiletries, 

fragrances, and cosmetics.  

 

In general terms, biochemical conversion systems can be cost-effective at relatively 

small scales, while thermochemical conversion requires larger facilities.  Biochemical 

and thermochemical processes for producing biofuels are capable of delivering a 

number of chemical or material co-products.  A bio-refinery can either derive final, 

marketable products directly or create intermediate products that can be processed 

into new end products in facilities elsewhere.   

 

The bio-refinery model enables the agricultural and forest sectors to diversify their 

traditional markets and products, to become more energy self sufficient, and to 

displace fossil fuel-based products with low carbon and renewable alternatives.  

Therefore bio-refinery products are an important option for domestic actions aimed at 

reducing GHG emissions.  The processing facilities required to convert biomass into 

value-added products create direct and indirect jobs, provide regional economic 

development, and can increase resource-dependent incomes in rural areas.  Overall 

the bio-refinery concept offers a new path forward for land-based industries in both 

developed and developing countries by providing an opportunity to diversify beyond 

the bounds of traditional food, feed and fiber products. 

 

Biomass Production Technologies 

Besides conversion technology, intended to transform bioenergy contained in biomass 

in more suited bioenergy carriers, development and deployment of agricultural 

techniques and practices play a paramount role for the improvement of productivity 

of energy crops, conserving water, and building soil fertility.  This can reduce overall 

bioenergy costs by increasing agricultural output in a sustainable manner.  It is 

important to note that the development of agricultural and industrial technology 

associated with the expansion of bioenergy production can significantly increase 

efficiency and minimize possible negative impacts also in the production of feed, 

food and fiber. 

 

Agronomic practices that minimize soil disturbance and enhance the accumulation of 

soil organic matter, such as conservation agriculture, are improving soil fertility and 

water-use efficiency.  The incorporation of crops for energy production with food 

crops (intercropping or crop rotation) could improve productivity and disease and 

pest resistance while diversifying income opportunities for producers. 

 

Soil types best suited to grow energy crops can be identified and shallow or dry soils 

avoided as yields are likely to be low and nutrient reserves limiting.  Some dryland 

inedible crops can be suitable for arid conditions but energy yields per hectare are 

likely to be relatively low, thereby requiring greater harvesting and collection costs.  

Further, planting inedible energy crops in arid, semi-arid and degraded lands could 

help rehabilitate such soils. 
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Irrigation is an option for growing any energy crop to optimize yields.  However the 

cost of the irrigating equipment is usually high, water may be limited and/or costly, 

high labor inputs can be needed, and the additional yields obtained do not always 

warrant the extra costs involved. 

 

Besides irrigation there are several practices aimed to reduce the impact of water 

deficits or, at least, to improve the water efficiency of an irregular rainfall regime.  In 

the last decades, crop management and in particular soil management contributed 

with significant improvements.  As a consequence, the understanding of water 

relations in the soil-plant-atmosphere system has improved using new management 

practices that allow crops to better withstand short dry periods or respond to a high 

level of technology.  Zero-tillage is one of the most important improvements 

introduced in the cropping systems, especially in the tropical and subtropical areas.  It 

represents a very important tool for soil and water conservation, since it may improve 

several physical, chemical and biological soil properties.  The adoption of the zero-

tillage system has had a very large expansion in recent decades in many parts of the 

world and especially in Brazil, where it started to be systematically studied by the end 

of the 1960s. 

 

Most traditional food and fiber crops have been bred for decades to increase their 

yield and the quality of the product.  For example, wheat now commonly produces 10 

tons of grain per hectare whereas this was rare only 20 years ago.  The variety grown 

also affects the quality of the bread produced.  Overall, however, the breeding and 

selection of crops grown mainly for energy use is at an early stage of assessment.   

 

An important way to produce more biomass is to grow it as dedicated energy crops.  

These can be vegetative perennial grasses cut annually or even 2 or 3 times each year, 

short rotation forests harvested every 5 to 10 years and either replanted or allowed to 

re-grow from the cut stump (coppicing), or annual crops purpose grown for their 

energy components such as oil, or sugar or straw. 
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APPENDIX B. CURRENT 

INTERNATIONAL ACTIVITIES 
 

UN Agencies and Programs 

UN-Energy 

UN-Energy is the principal interagency mechanism in the field of energy that helps 

ensure coherence in the UN system‘s multi-disciplinary response to World Summit 

on Sustainable Development (WSSD) and collective engagement on non-UN 

stakeholders. 

 

Currently comprised of 20 UN agencies, UN-Energy is open to all concerned 

organizations and entities.  It aims to promote system-wide collaboration in the area 

of energy with a coherent and consistent approach, since there is no single entity in 

the UN system that has primary responsibility for energy. 

 

The three UN-Energy Cluster Working Groups are: Energy Access (UNDP and 

DESA in cooperation with WB), Renewable Energy (UNEP and FAO in cooperation 

with UNESCO) and Energy Efficiency (UNIDO and IAEA in cooperation with the 

WB). 

 

The United Nations Industrial Development Organization (UNIDO) and the 

Economic Commission for Africa (ECA) are facilitating UN-Energy Africa, which is 

undertaking and coordinating projects aimed at increasing energy access in Africa.   

 

The Food and Agriculture Organization (FAO) is leading UN-Energy efforts to 

coordinate activities in bioenergy, by facilitating the implementation of an 

International Bioenergy Platform across the member agencies.  UN-Energy is a key 

mechanism to advance this cooperation.  UN-Energy agencies are participating in 

mapping exercises on energy access and renewable energy to determine where there 

are synergies among agencies to facilitate cooperation.  UNDP is developing a set of 

tools to assist countries in integrating energy into national poverty reduction 

strategies and other development planning activities at the national level.  The tools 

are being developed as part of UNDP‘s support to the Economic Community of West 

African States (ECOWAS) to devise national strategies and investment plans for 

increasing access to energy services.  The tools include energy needs assessments and 

costing.   

 

Food and Agriculture Organization of the United Nations (FAO)  

FAO places a great emphasis on FAO‘s work in Bioenergy for poverty alleviation, 

food security and climate change mitigation and strives to increase opportunities for 

cooperation with member countries, other organizations and private-public 

partnerships. 

 

Information on bioenergy crops and their environmental requirements are available in 

a FAO-developed knowledge management tool known as Eco Crop.  The ongoing 

Bioenergy and Food Security Project (BEFS), implemented by the FAO Climate 

Change and Bioenergy Division, Natural Resources Management and Environment 
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Department, aims to ensure that food security concerns are taken into account within 

the bioenergy sector.  The project achieved good progress in the last months and it 

can now build on an excellent qualitative framework and take the next step to work 

on the country level including scenario building and data analysis. 

 

The latest FAO publications on bioenergy include ―the State of Food and Agriculture 

(SOFA) - Biofuels: prospects, risks and opportunities – 2008‖, ―The Market And 

Food Security Implications Of The Development Of Biofuel Production‖ (2009), 

―Algae-Based Biofuels: A Review of Challenges and Opportunities for Developing 

Countries‖ (2009), Small-Scale Bioenergy Initiatives: Brief description and 

preliminary lessons on livelihood impacts from case studies in Asia, Latin America 

and Africa (2009). 

 

United Nations Environment Programme (UNEP) 

UNEP works to address environmental consequences of energy production and use, 

and assists decision-makers in governments and the private sector to make better, 

more informed energy choices that fully integrate environmental and social costs. 

 

The Global Network on Energy for Sustainable Development (GNESD) is a UNEP-

facilitated knowledge network of developing world Centers of Excellence and 

network partners.  GNESD is one of several Type II partnerships in the field of 

Energy that were launched at the World Summit on Sustainable Development 

(WSSD) in Johannesburg, September, 2002.  The main objective of GNESD is to 

carry out policy analysis on thematic energy issues which can facilitate in reaching 

the Millennium Development Goals (MDG).  The Network provides an umbrella for 

joint activities involving 20 Centers of Excellence in developing and developed 

countries.  Network members coordinate joint activities, exchange information, carry 

out analytical studies and supply policy support based on specific themes.  The 

second theme taken up by the GNESD has been renewable energy technologies.  The 

aim has been to identify the possible contributions of RETs to poverty alleviation and 

to provide concrete policy guidance aimed at overcoming previously identified 

barriers.  Initial results show that the lack of coherent policies has translated into a 

lack of coordination between stakeholders, duplication of efforts and an inefficient 

use of resources.  In addition, there is low stimulus for market establishment due to 

unattractive and unreliable conditions for private investors. 

 

GNESD has recently initiated a thematic study on ―Bioenergy and Rural 

Development.‖  The study will specifically examine the potentials of all forms of 

bioenergy, i.e., gas, liquid and solid in contributing to rural development and 

alleviating poverty.  The study is expected to be complete by December 2009.  The 

study has been undertaken by GNESD centers in Asia, Africa and Latin America.  

The study coordinator is CENBIO, one of the GNESD centers in Brazil. 

 

United Nations Framework Convention on Climate Change (UNFCCC) 

The ultimate objective of the Convention is the stabilization of greenhouse gas 

concentrations in the atmosphere at a level that would prevent dangerous 

anthropogenic interference with the climate system. 

 

According to Article 4.5 of the UNFCCC, the developed country Parties shall take all 

practicable steps to promote, facilitate and finance, as appropriate, the transfer of, or 

access to, environmentally sound technologies and know-how to other Parties, 
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particularly to developing countries to enable them to implement the provisions of the 

Convention.  The UNFCCC recognizes that the extent to which developing country 

Parties will effectively implement their commitments under the Convention will 

depend on the effective implementation by developed country Parties of their 

commitments under the Convention related to financial resources and transfer of 

technology. 

 

Parties agreed to work together on a set of technology transfer activities grouped 

under a framework composed by five main themes: Technology needs & needs 

assessments, Technology information, Enabling environments, Capacity building and 

Mechanisms for technology transfer. 

 

The Expert Group on Technology Transfer (EGTT) has been the main initiative 

within the Convention to develop performance indicators and to identify, analyze, and 

assess financing resources and vehicles to support the development, deployment, 

diffusion, and transfer of technologies.  In May 2008, the EGTT developed and 

agreed on the terms of reference for elaborating a strategy paper for the long-term 

perspective beyond 2012, including sectoral approaches, to facilitate the 

development, deployment, diffusion, and transfer of technologies under the 

Convention.  Access to financing, however, has been limited.  Enhanced mitigation 

and adaptation under the UNFCCC will require an acceleration in the development, 

deployment, adoption, diffusion, and transfer of environmentally sound technologies 

among all Parties, particularly from Annex II Parties to non-Annex I Parties, to avoid 

the lock-in effects of non-environmentally sound technologies on developing country 

Parties, and to promote their shift to sustainable development paths, thus enhancing 

the goals of the Convention.   

 

The Global Environmental Facility (GEF) is the entity currently entrusted with the 

operation of the financial mechanism of the Convention.  Three special funds have 

also been established: Special Climate Change Fund (SCCF), Adaptation Fund (AF), 

and the Least Developed Countries Fund (LDCF) to finance projects relating to 

adaptation; technology transfer and capacity building; energy, transport, industry, 

agriculture, forestry, and waste management; and economic diversification.   

 

United Nations Industrial Development Organization (UNIDO) 

UNIDO focuses its resources and expertise to support developing countries and 

economies in transition in their efforts to achieve sustainable industrial development. 

Specific regional programs are located in Sub-Saharan Africa, Arab countries, Asia 

and the Pacific, Latin America and the Caribbean, Europe and the Newly Independent 

States (NIS). Through these programs UNIDO supports activities related to 

renewable energy, industrial energy efficiency, cleaner and more sustainable energy 

production, water management, the implementation of the Montreal Protocol, and 

other international environmental protocols and agreements.  The programs assist the 

more advanced countries in the successful implementation of multilateral 

environmental agreements (MEAs) and assist the less developed countries with 

modern technologies for renewable energy, water management with transfer of 

environmentally sound technologies (ESTs), as well as capacity-building in cleaner 

and sustainable industrial production. 

 

The UNIDO Investment and Technology Promotion Offices (ITPO) Network 

provides a combination of services to entrepreneurs and institutions seeking 
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international alliances in industrial investment and technology commercialization in 

and from developing countries and economies in transition. 

 

The Joint UNIDO-UNEP Programme on Resource Efficient and Cleaner Production 

(RECP) in developing and transition economies aims at improving resource 

productivity and environmental performance of enterprises.  It operates through a 

network of National Cleaner Production Centers that deliver training, technical 

assistance and policy advice and foster investments for transfer of environmentally 

sound technologies. 

 

United Nations Development Programme (UNDP) 

UNDP‘s activities focus on the upstream enabling environment and policies needed 

to support energy options for sustainable development addressing economic, social 

and environmental goals simultaneously.  Downstream activities concentrate on 

integrated energy solutions addressing social, economic and environmental objectives 

to address poverty and promote sustainable development.  Actions taken at the local 

level to promote sustainable energy options also support global sustainable 

development goals, generating win-win outcomes in environment and development.   

 

UNDP efforts on promoting clean energy technology foster the introduction and 

adaptation of low emissions technologies that can support economic growth, social 

development and environmental sustainability.  The Thematic Trust Fund on Energy 

for Sustainable Development complements UNDP-GEF energy programs through the 

provision of funding for activities not eligible for GEF support, but essential for 

addressing local sustainable development needs.   

 

Other International Initiatives 

The Global Bioenergy Partnership (GBEP) 

GBEP was established to implement the commitments taken by the G8 in the 2005 

Gleneagles Plan of Action to support ―biomass and biofuels deployment, particularly 

in developing countries where biomass use is prevalent.‖ 

 

GBEP builds its activities upon three strategic areas: Sustainable Development, 

Climate Change, and Food and Energy Security.  It is a forum where national 

governments and organizations seek to facilitate effective policy frameworks and 

suggest rules and tools to promote sustainable bioenergy development through 

voluntary cooperation. 

 

Through GBEP, the Partners agreed to exchange information, knowledge skills and 

technologies by identifying and promoting potential areas of bilateral and multilateral 

collaboration on research, development, demonstration, and commercial utilization of 

bioenergy; facilitate bioenergy integration into energy markets by identifying, 

assessing and addressing specific barriers in the supply chain; and act as a cross 

cutting initiative, working in synergy with other relevant initiatives and partnerships 

e.g., REN21, REEEP, MEDREP, IPHE, Methane to Markets, Implementing 

Agreements of the IEA, as well as with other relevant international organizations. 

 

GBEP is now at work to implement and further improve the ―GBEP Common 

Methodological Framework for GHG Lifecycle Analysis of Bioenergy,‖ and finalize 
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a set of sustainability criteria and indicators as well as a set of recommendations on 

sustainable bioenergy production, use and policy-making by May 2010.  Alongside 

this work, GBEP is planning to establish a new focus area designed to take practical 

steps to guide and facilitate technology development, deployment and cooperation for 

sustainable bioenergy.   

 

In light of this work, GBEP will prepare a report to be presented to the 2010 G8 

Summit in Canada. 

 

IEA Bioenergy 

IEA Bioenergy operates within the IEA energy technology and R&D collaboration 

program.  This facilitates cooperation among IEA Member and non-Member 

countries to develop new and improved energy technologies and introduce them into 

the market.  The IEA Implementing Agreement on Bioenergy is the ‗umbrella 

agreement‘ under which country collaboration takes place.  Activities are set up under 

Implementing Agreements, which provide the legal mechanisms for establishing the 

commitments of the Contracting Parties and the management structure to guide the 

activity.  Contracting Parties can be government organizations or private entities 

designated by their governments.  Non-IEA Member countries, or their designated 

entities, can become Contracting Parties.  IEA Member countries participate in 

Implementing Agreements on a voluntary, case-by-case basis.  Contracting Parties 

undertake Tasks identified in Annexes to the Implementing Agreement.   

 

The work of IEA Bioenergy is carried out through a series of Tasks, each having a 

defined work program.  The collaboration, which earlier was focused on Research, 

Development and Demonstration, is now increasingly also emphasizing Deployment 

on a large-scale and worldwide.  Each participating country pays a 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. 

 

The Global Environmental Facility (GEF) 

The GEF, entrusted with the operation of the financial mechanism for a number of 

multilateral environmental agreements (MEAs) or conventions, is the largest founder 

of projects to improve the global environment.   

 

With regard to the climate change focal area, the GEF can play a role, inter alia, in 

providing support for new environmentally sound technologies that are not yet cost-

effective.  It also provides financial support for the preparation of national 

communications from developing country Parties to the UNFCCC, taking into 

account Article 4.3 of the Convention.  The largest part of GEF support for the 

national communications is delivered through an umbrella and support program 

administered by the United Nations Development Programme and United Nations 

Environment Programme.  Through this umbrella program, countries can also receive 

support for vulnerability and adaptation assessments, capacity building, and 

technology needs assessments. 
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The International Renewable Energy Agency (IRENA) 

IRENA was officially established in Bonn, Germany on 26 January 2009. So far, 137 

states and the European Union have signed the Statute of the Agency. IRENA aims to 

support its Members in developing, enhancing, and nurturing institutional and 

individual capabilities to effectively execute a rapid transition towards the widespread 

and sustainable use of renewable energy.  For this purpose, IRENA strives to 

establish a ―one stop shop‖ for knowledge, capacity building, policy advice, and 

technology cooperation for all renewables.  IRENA intends to devote particular 

attention to the sustainable use of all renewable energy sources, including biomass.  

 

Regional Initiatives 

Asia-Pacific Partnership  

Participants in the Asia-Pacific Partnership on Clean Development and Climate 

(APP) include Australia, Canada, China, India, Japan, Korea, and the United States.  

APP focuses on expanding investment and trade in cleaner energy technologies, 

goods and services in key market sectors.   

 

APP builds on the foundation of existing bilateral and multilateral initiatives, and is 

consistent with and contributes to Partners‘ efforts under the United Nations‘ 

Framework Convention on Climate Change, while complementing the Kyoto 

Protocol. 

 

APP created eight public-private Task Forces to develop and implement Action Plans.  

The Task Forces address five energy-intensive sectors – aluminum, buildings and 

appliances, cement, coal mining, and steel – as well as three energy supply sectors – 

cleaner fossil energy, renewable energy and distributed generation, and power 

generation and transmission. 

 

The Task Force on renewable energy and distributed generation is focusing on the 

most promising technologies and applications, particularly those with rural, remote 

and peri-urban applications, where renewable energy and distributed generation 

applications can be cost competitive.   

 

The first set of projects (endorsed in August 2008) under the Task Force‘s Action 

Plan has the potential to achieve deployment of an additional 1.8 GW of renewable 

energy and distributed generation capacity within five years.   

 

U.S.-Brazil Partnership on Biofuels 

In March 2007, the United States and Brazil signed a Memorandum of Understanding 

to advance cooperation on biofuels.  This agreement has created a three-pronged 

partnership to work bilaterally on research and development; regionally to promote 

biofuels industries in third countries through feasibility studies and technical 

assistance; and globally to create a world commodity market for biofuels through 

greater compatibility of standards and codes. 

 

Initially, the United States and Brazil have worked in cooperation with the Dominican 

Republic, El Salvador, Haiti and St. Kitts and Nevis to promote capacity for local 

production and consumption of biofuels.  Building on the success of the partnership, a 
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second group of beneficiary countries was added, including Honduras, Guatemala, 

Jamaica, Guinea-Bissau and Senegal. 

 

The Mediterranean Renewable Energy Programme (MEDREP) 

MEDREP was launched as a Type II Initiative at the World Summit on Sustainable 

Development (WSSD) in Johannesburg by Italy. 

 

MEDREP incorporates the strengths and experience of a wide range of partners, such 

as the French Agency for Environment and Energy Management (ADEME), the 

International Energy Agency (IEA), the Mediterranean Association of the National 

Agencies for Energy Conservation (MEDENER), the Observatoire Méditerranéen de 

l‘Energie (OME), the Renewable Energy and Energy Efficiency Partnership 

(REEEP), the United Nations Environment Programme (UNEP) and the World Bank. 

 

At present, several MEDREP pilot projects are being implemented in the Northern 

African region, with the aim of promoting renewable energy options, encouraging 

technology transfer and establishing a set of best practices to be replicated.   

 

Mercosur  

Mercosur, founded by the Treaty of Asunción (1991), is a Customs Union among 

Argentina, Brazil, Paraguay and Uruguay.  Comprising an area of slightly less than 12 

million square kilometers, or more than four times the size of Europe, Mercosur 

represents a potential market of 200 million people and a joint GDP of more than 

US$1 trillion, which places it among the four largest economies of the world after 

NAFTA, the European Union and Japan. 

 

The commercial integration promoted by Mercosur favors the achievement of 

objectives in other areas such as transport, energy and environment.  Several 

decisions have been taken in this respect, including the establishment of an Ad Hoc 

Working Group on Biofuels in Montevideo, Uruguay, in 2007. 

 

Mercosur has developed a Biofuels Action Plan that should contribute to the 

harmonization of the regulatory benchmark on biofuels in Mercosur member 

countries.  Other areas of work include: enhancing dialogue on sustainability of 

biofuels; analyzing and fostering the convergence of technical standards; and 

stimulating biofuels production and use, specially ethanol and biodiesel. 

 

The EU Energy Initiative  

The EU Energy Initiative for Poverty Eradication and Sustainable Development 

(EUEI) was launched at the 2002 World Summit for Sustainable Development in 

Johannesburg, South Africa, as a joint commitment by the EU Member States and the 

Commission to give priority to the important role of energy in poverty alleviation, 

and is a catalyst for action. 

 

The goal of the Initiative is to contribute to providing the access to energy necessary 

for the achievement of the Millennium Development Goals, particularly, but not 

exclusively, that of halving the number of people in extreme poverty by the year 

2015. 
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The 220 M Euro Energy Facility is one of the EUEI instruments to attract resources 

for delivery of energy services in rural areas.  Official Development Assistance 

(ODA) provides a basic funding framework attracting private resources for further 

investment. 

 

The Initiative has an ongoing dialogue with other international energy initiatives, 

such as the Forum of Energy Minister of Africa (FEMA), the New Partnership for 

Africa‘s Development (NEPAD), the Johannesburg Renewable Energy Coalition 

(JREC), the Global Village Energy Partnership (GVEP), the Global Network on 

Energy for Sustainable Development (GNESD), the Renewable Energy and Energy 

Efficiency Partnership (REEEP) and the Global Forum on Energy for Sustainable 

Development (GFSE).   

 

The EU Energy Initiative participates in the energy and development dialogue within 

the UN Commission for Sustainable Development (CSD) and other global fora.   

 

An Africa-EU Energy Partnership was established in September 2008 as part of the 

EU-Africa Joint Strategy, promote energy interconnections in Africa and between 

Africa and Europe and further cooperate to identify energy projects of regional 

interest to be proposed for financing A High Level Africa-EU Energy Dialogue will 

take place in the second semester of 2009 to take stock of progress made in the 

implementation of the Africa-EU Energy Partnership, to agree on further priorities up 

to 2010 and to launch discussions on priorities for the period 2011-2013. 

 

Other Initiatives/NGOs 

REEEP 

The Renewable Energy & Energy Efficiency Partnership (REEEP) is a non-profit, 

specialist change agent aiming to catalyze the market for renewable energy and 

energy efficiency, with a primary focus on emerging markets and developing 

countries. 

 

REEEP is supported primarily by governments (Australia, Austria, Canada, the EU, 

Germany, Ireland, Italy, the Netherlands, New Zealand, Norway, Spain, the United 

States, and the United Kingdom) and by contributions from the private sector.   

 

As of early 2009, a total of 32 projects are at different stages of implementation.  €4.7 

million were allocated for the Seventh Programme Cycle, which was launched in 

October 2008.  It also facilitates networking with specific expert-oriented sub-

networks such as the Energy Efficiency Coalition (EEC), the Sustainable Energy 

Regulation Network (SERN) and Renewable Energy and International Law (REIL) 

 

REIL is an international policy and law network, bringing together the business and 

finance communities, policymakers, scholars, lawyers, and science and technology 

experts to create enabling legislative and policy frameworks for clean energy on the 

international, national and subnational levels. 

 

The SERN facilitates exchange of experience and knowledge between regulators and 

government officials on policy and regulatory mechanisms that promote and 

accelerate the development of sustainable energy. 
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REN21 

The Renewable Energy Policy Network for the 21
st
 Century (REN21) is a global 

policy network that provides a forum for international leadership on renewable 

energy.  Its goal is to bolster policy development for the rapid expansion of renewable 

energies in developing and industrialized economies. 

 

REN21 connects governments, international institutions, non-governmental 

organizations, industry associations, and other partnerships and initiatives. 

 

The REN21 Renewables Global Status Report released on May 2009 shows that the 

renewable energy sector offers an essential path for growth that can stimulate 

economic recovery and job creation without the burden of increasing carbon 

emissions. 

 

Facilitating exchange among the community, REN21 is working together with the 

REEEP Partnership to build the reegle information gateway, a one-stop-shop for high 

quality, up-to-date information on renewable energy, energy efficiency, and key 

policy and industry actors. 

 

Roundtable on Sustainable Biofuels (RSB) 

The Roundtable on Sustainable Biofuels (RSB) is an international initiative, 

coordinated by the Energy Center at the Swiss Federal Institute of Technology in 

Lausanne.  The aim of the initiative is to bring together farmers, companies, non-

governmental organizations, experts, governments, and intergovernmental agencies 

concerned with ensuring the sustainability of biofuels production and processing.  

Participation in the RSB is open to any organization working in a field relevant to 

biofuels sustainability. 

 

The RSB hosts a series of meetings, teleconferences and online discussions with the 

aim of achieving global, multi-stakeholder consensus around the principles and 

criteria of sustainable biofuels production.  Currently, the RSB is developing a third-

party certification system for biofuels sustainability standards, encompassing 

environmental, social and economic principles and criteria. 

 

Multilateral Development Banks 

World Bank 

The World Bank is a source of financial and technical assistance to developing 

countries around the world.  It is made up of two development institutions owned by 

186 member countries—the International Bank for Reconstruction and Development 

(IBRD) and the International Development Association (IDA).  The shareholders are 

represented by a Board of Governors, who are the ultimate policy makers at the 

World Bank.  Generally, the governors are member countries‘ ministers of finance or 

ministers of development.  In September 2009 The World Bank Group announced 

that its financing of renewable energy and energy efficiency projects and programs in 

developing countries rose 24% in the last fiscal year to reach US$3.3 billion, the 

highest ever. 

 

The Energy Sector Management Assistance Program (ESMAP)—a global knowledge 

and technical assistance partnership administered by the World Bank and sponsored 
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by official bilateral donors—assists low- and middle-income countries, ESMAP‘s 

clients, to increase know-how and institutional capacity to achieve environmentally 

sustainable energy solutions for poverty reduction and economic growth.   

 

For the ESMAP 2008-2013 Strategic Business Plan cycle, ESMAP is developing a 

multi-year programmatic initiative, the Renewable Energy Market Transformation 

Initiative (REMTI), to better support client country efforts to build institutional 

capacity to develop, plan, and implement strategies to accelerate deployment of select 

renewable energy technologies.  REMTI concentrates on solar power, geothermal and 

wind energy, and small hydropower technologies.   

 

Inter-American Development Bank  

The Inter-American Development Bank (IADB or IDB) is the main source of 

multilateral financing and expertise for sustainable economic, social and institutional 

development in Latin America and the Caribbean.  Working with governments as 

well as with the private sector, the Bank seeks to achieve sustainable economic 

growth, increase competitiveness, modernize public institutions, and foster free trade 

and regional integration.   

 

In 2009, as part of the development and management of the Initiative, the IADB 

created the Sustainable Energy and Climate Change Unit (ECC). 

 

IADB activities on biofuels have included an ―analysis of the role and potential for 

biofuels in Central America,‖ an ‖assessment of the potential for biofuel production 

from sugar cane in Guyana, Jamaica, and Barbados,‖ and an ‖assessment study of 

biofuels for transport in Mexico.‖  

 

In September 2009, the Inter-American Development Bank released a new version of 

its Biofuels Sustainability Scorecard, which will enable users to better anticipate the 

impacts of potential biofuel projects on sensitive issues, such as indigenous rights, 

carbon emissions from land use change, and food security.  The first version of the 

Scorecard, an interactive, web-based tool that was released a year ago, addressed 23 

key variables, including greenhouse gas emissions, water management, biodiversity, 

and poverty reduction.  The new version of the Scorecard includes a spatial analysis 

tool that enables users to quickly access existing geographic information system 

(GIS) data regarding areas for biodiversity preservation.  Future versions will add 

data layers to show the spatial dimensions of categories, including water scarcity, 

cultural sites, and high-carbon-sequestration areas, among others.   
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APPENDIX C. SUMMARY OF 

POTENTIAL COOPERATIVE ACTIONS 

TO ADDRESS KEY BARRIERS 

Barrier Category 

Gaps in Existing Research / 
Knowledge / Capacity as Barriers to 

Technology Transfer and 
Development 

Possible Actions to Fill the Gaps 

Technical and 
technological 
issues 

 Inefficient feedstock pre-treatment 
technologies for lignocellulosic 
biofuels (high cost of enzymes and 
catalysts) 

 Low efficiency of gasification and 
process overall energy efficiency 

 Insufficient experience of integrated 
systems for production of valuable co-
products 

 Weak biotechnology deployment for 
feedstock production 

 Fund more and targeted investments 
in R&D. 

 Undertake joint demonstration 
projects in lignocellulosic biofuels, 
integrated food and energy systems 
and other innovative bioenergy 
technologies or practices, including 
business models, and technology 
transfer projects in proven bioenergy 
technologies. 

Technology 
access 

 Limited technological spillovers in 
feedstock producing countries 

 Strengthen enabling environments to 
encourage increased investment, 
thereby promoting broadened 
technology adoption and diffusion. 

 Assess different technology transfer 
modalities and related costs. 

 Strengthen technological 
partnerships, business alliances and 
networks. 

Required skills 
and capacity 

 Limited horizontal and vertical 
technology transfer 

 Organize technical workshops and 
training programs in RD&D, use and 
maintenance of equipment, and 
project development and 
management. 

 Promote innovative financing, 
adapted to local conditions and 
according to national priorities, for 
developing countries in the countries 
themselves or regional institutions. 

Economic viability 
and 
competitiveness 

 Low competitiveness of bioenergy with 
fossil fuels 

 High carbon abatement costs of liquid 
biofuels 

 Share experiences about the creation 
of an enabling environment for 
bioenergy technology development 
and deployment. 

Access to finance 

 Lack of awareness and knowledge 
about funding opportunities 

 Difficult to demonstrate compliance 
with strict selection criteria for project 
eligibility in developing countries 

 Inadequate information on and 
contacts with investors (or emission 
credit buyers) 

 Share of information about sources of 
funding for bioenergy projects in 
developing countries and economies 
in transition. 
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Barrier Category 

Gaps in Existing Research / 
Knowledge / Capacity as Barriers 

to Technology Transfer and 
Development 

Possible Actions to Fill the Gaps 

Technical barriers 
to trade 

 No WTO trade regime specific for 
biofuels 

 Tariffs, quotas and non-tariffs 
barriers that may create an 
obstacle for feedstock-producing 
countries to process value-added 
products for export as well as 
distort international trade 

 Generic incentives (no technology-
specific feed-in tariffs) that may 
favor one specific RE technology at 
the expenses of sustainability 

 Insufficient development of national 
and/or regional technical standards 
for bioenergy products 

 Facilitate the development of 
markets for bioenergy with a view to 
promoting the sustainable production 
and use of bioenergy. 

Lack of strategic 
planning and 
access to markets 

 Lack of attention by policy-makers 
to enabling environment such as 
grid access, agro-ecological 
zoning, feedstock standardization 

 Weak support to the feedstock 
producing sector 

 Promote project activities that 
include policy assistance, 
infrastructure development and 
programs on bioenergy technologies 
and their adaptation to developing 
countries needs and realities. 

National 
coordination 

 Poor coordination amongst national 
policies and government actions 

 Poor involvement of the industry 
and other stakeholders in most 
countries 

 Increase coordination on bioenergy 
policy across ministries. 

 Identify or foster the establishment of 
regional centers of excellence in 
bioenergy R&D and innovation 
networks. 

Financial 
institutions 

 Lack of ability and experience of 
financial institutions to assume 
costs and risks of novel technology 
development 

 Determine the appropriate role of 
bioenergy in the domestic energy 
mix and accordingly increase 
investment in RD&D. 

 Call for multilateral financial 
institutions to increase their portfolio 
of sustainable bioenergy projects. 

Policy continuity, 
predictability and 
consistency 

 Duration of bioenergy policy 
support not always adequate 

 Policies not always aimed to 
incorporate sustainable biofuels in 
the national energy mix 

 Inconsistency of policy measures 
often to respond to different 
government priorities 

 Share experiences of success and 
failure of national financial support 
mechanisms and policies. 

Adaptive 
technology 
transfer according 
with its maturity 

 Incentives not always consistent 
with the challenges that a 
technology diffusion is facing 

 Share information about sources of 
funding for bioenergy projects. 
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Barrier Category 

Gaps in Existing Research / 
Knowledge / Capacity as Barriers 

to Technology Transfer and 
Development 

Possible Actions to Fill the Gaps 

Sustainability and 
related cost of 
compliance 

 Sustainability requirements that 
may act as an unwanted trade 
barrier, especially for developing 
countries 

 Lack of a careful assessment of 
compliance costs 

 Data and statistics on bioenergy 
trade flows are weak, especially in 
regions with the highest production 
potential 

 Costs and logistics of certification 

 Share information on success of 
country’s capacity-building and 
technology transfer projects and 
related difficulties of compliance. 

 Enhance network activities that 
connect research and industry along 
the whole bioenergy value chain. 

 Build consensus on international 
sustainability requirements through 
international multi-lateral processes, 
e.g., GBEP. 

Sustainability 
compliance and 
financial 
mechanisms 

 Difficult to agree on reference 
procedures for funding eligibility of 
bioenergy projects (in particular for 
GHG accounting) 

 Few data exist for life-cycle GHG 
emission balances of bioenergy 
products 

 Critical introduction phase of 
sustainability standards for biofuel 
projects looking for funds 

 Address sustainability challenges 
related to bioenergy including the 
definition of criteria and indicators 
regarding the sustainability of 
bioenergy. 

 Exchange analytical tools to assess 
potential for sustainable bioenergy 
and to identify a strategy for its 
realization. 
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