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Introduction

In the twenty-first century, energy producers must meet environmental targets,
leading to a shift away from fossil fuels and towards renewable sources of
energy. As a result biomass is becoming an increasingly attractive option to
energy providers.

Biomass is simple and cost effective with some estimates predicting that
by 2050, it could provide 50% of the world’s primary energy needs. The next
ten years will see the development of efficient systems to convert biomass into
electricity and spur the development of a fast growth new global bio-power
industry.

The Future of Global Biomass Power Generation: The technology,
economics and impact of biomass power generation is a strategic
anagement report detailing existing biomass resources and the costs and
efficacy of introducing new energy crop resources in the future. It appraises the
various means of converting these resources to power in cost and energy
efficiency terms whilst also considering the environmental impact.

This report addresses the following questions:

* Which biomass fuels are most cost effective at present in terms of
availability and collection, transportation and technology costs?

* What are the options available for introducing biomass into existing
operations? Which method is the most cost effective and will this change over
time?

* How will European biomass power generation grow between now and
2020 and how does this compare to hydro-electric and wind power?

* What proportion of urban waste can be burned as a biomass fuel? How
does this compare to agricultural and forestry residues?
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Benefit from over 120 pages of expert insight and analysis, enabling you to:

Assess the potential size of the biomass market, the size and types of
fuel available and cost comparison with traditional fuels

Identify the most effective biomass conversion technology using an
assessment of the range of choices from direct firing, through co-firing to
gasification and more specialised methods

Determine which forms of biomass are the most cost effective and
energy efficient. How will this change as the market grows?

Evaluate the viability of energy crops. Which crops have the highest
yields where do they flourish and what is the environmental impact of their
cultivation?

Improve your planning using this report’s forecasts. Anticipate stricter
emissions targets and the effect on your costs of these changes

Published March 2004

Available for $1535 USD Acrobat and print versions

Phone : +1 202 337 2627

Fax:
Email:

+1 202 742 2813

4858 Macarthur Blvd NW #202
Washington, DC 20007 USA

services@emerging-markets.com http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

The Future of Global Biomass Power Generation

Table of Contents

EXECUTIVE SUMMARY
« Introduction

« Global biomass reserves
« Energy crops
« Biomass conversion technologies
« Environmental implications
« The economics of biomass power generation
« Future prospects
CHAPTER 1: INTRODUCTION
e Summary
« Introduction
« Electricity from biomass
« Sources of biomass fuel
« Report structure
CHAPTER 2: GLOBAL BIOMASS RESOURCES
e Summary
« Introduction
« Residues

« Crop residues

Phone : +1 202 337 2627 4858 Macarthur Blvd NW #202
Fax: +1 202 742 2813 Washington, DC 20007 USA

Email: services@emerging-markets.com http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

« Livestock residues
« Forestry residues

o Urban waste

« Fuelwood

« Energy crops

CHAPTER 3: ENERGY CROPS

e Summary

« Introduction

« Types of energy crop

« Raising an energy crop

« Harvesting and transportation

o Yields

CHAPTER 4: BIOMASS ENERGY CONVERSION TECHNOLOGIES

e Summary

« Introduction
« Direct firing of biomass
o -Stoker combustors
« -Suspension combustion
o -Fluidized bed combustion
« - Steam cycle improvements
o -Fuel handling
« - Whole tree system
« -Co-firing

« Biomass gasification

Phone : +1 202 337 2627 4858 Macarthur Blvd NW #202
Fax: +1202 742 2813 Washington, DC 20007 USA

Email: services@emerging-markets.com http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

-Integrated gasification combined cycle
-Biomass fuel cell power plant

- Anaerobic biomass decomposition
-Biomass digesters

CHAPTER 5: THE ENVIRONMENTAL EFFECTS OF BIOMASS POWER
GENERATION

o Summary
 Introduction
« The carbon cycle and atmospheric warming
« -Biomass and carbon dioxide
o -Atmospheric emissions
« Life cycle assessment
« Energy crops
o Waste fuel
o -Agricultural wastes
o - Forestry residues
« -Urban waste

« Future forecasts to 2007

CHAPTER 6: THE ECONOMICS OF BIOMASS POWER GENERATION
e Summary

« Introduction
« Technology costs
« -Co-firing
o - Direct-fired biomass plant

« -Biomass gasification

Phone : +1 202 337 2627 4858 Macarthur Blvd NW #202
Fax: +1202 742 2813 Washington, DC 20007 USA

Email: services@emerging-markets.com http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

-Landfill gas

o Fuel costs

- Californian biomass costs

-Individual waste fuel costs

Energy crops

Delivered fuel costs

-Generation costs

CHAPTER 7: THE PROSPECTS FOR BIOMASS POWER GENERATION

e Summary

« Introduction

Biomass power generation equipment
-Co-generation
Drivers
- Environment
-Security
-Economics

« Waste disposal

« Renewable quotas and green certificates
Resistors

« Technology

« Agricultural infrastructure
-Power industry inertia

-Regulatory barriers

« Financial risk

Phone : +1 202 337 2627

Fax:
Email:

+1 202 742 2813

services@emerging-markets.com

4858 Macarthur Blivd NW #202
Washington, DC 20007 USA
http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

« [Forecasts for the Future

« Conclusions

Phone : +1 202 337 2627 4858 Macarthur Blvd NW #202
Fax: +1 202 742 2813 Washington, DC 20007 USA

Email:  services@emerging-markets.com http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

List of Tables

TABLES Introduction

- Current biomass generating capacity

Global biomass resources
Global agricultural residues
Global bagasse residues

Global livestock residues

Total fuelwood production

Energy crops

Annual energy crop yields in the US

Annual energy crop yields across the world

Biomass energy conversion technology
-Biomass combustion technologies

Phone : +1 202 337 2627
Fax: +1202 742 2813
Email: services@emerging-markets.com

4858 Macarthur Blivd NW #202
Washington, DC 20007 USA
http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

The environmental effects of biomass power generation
-Atmospheric carbon dioxide concentrations

Typical atmospheric emissions: combustion power plants

Power plant total energy balance

The Economics of biomass power generation

The cost of biomass and coal fired technologies
The cost of waste fuel in California

The cost of US waste biomass

The cost of US biomass fuels
- The cost of biomass plantation fuel

The prospects for biomass power generation

Biomass generation targets to 2020
European biomass generating capacity by year

European biomass generating capacity compared against other power generating
technologies

Phone : +1 202 337 2627 4858 Macarthur Blvd NW #202
Fax: +1202 742 2813 Washington, DC 20007 USA

Email: services@emerging-markets.com http://www.emerging-markets.com



Emerging Markets Online

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

Order Form: The Future of Global Biomass Power Generation

To order, select electronic or print version below and fax this form to +1 202 742 2813

Check One | Product Version Price
Electronic/PDF Version (available within 24hrs)

[] Single User License $1595 USD

[] Unlimited User License $3950 USD

[] Print Version (allow 5-10 days delivery) $1595 USD

Deliver to:

Name Position

Organization

Address

City State/Province

Postal Code Country

Phone: Fax:

Email:

Credit Card: [] AMEX []MC []VISA

Card Number Expiration

Name on Card

Phone
Fax:
Email:

10

1 +1 202 337 2627

+1 202 742 2813
services@emerging-markets.com

Signature

4858 Macarthur Blivd NW #202
Washington, DC 20007 USA
http://www.emerging-markets.com



an Markets Online

Emerging Markets Online
specializes in market
research support for
international business
development executives.

Emerging Markets Online
provides targeted research

solutions to help you reach

your business development
goals.

Emerging Markets Online
Phone: +1 202 337 2627
Fax: +1 202 742 2813

Email: services@
Emerging-markets.com

Online:

www.emerging-markets.com

GLOBAL ENERGY AND UTILITIES MARKET RESEARCH

Customized Consulting Services

Introduction

Emerging Markets Online (EMO) provides customized market
research and consulting services for the energy, telecommunications
and utilities sectors worldwide. EMO specializes in providing each
customer with personalized market research and business development
support. Our global team of consultants specializes in management
consulting, marketing and distribution strategies, project finance,
tender and bid support, supplier strategies, and partner facilitation.

Research and Consulting Services

When you are preparing for a specific project, EMO’'s team can help. We will
work with you to identify and assess emerging market opportunities and
challenges. EMO helps clients to:

P Develop research initiatives with direct surveys of markets,
competitors, prospective suppliers and government regulatory and
procurement entities;

P Perform due diligence and investigative research on specific
companies;

Identify new business opportunities in regional and local markets;
Facilitate Joint Venture activities and identify prospective partners;
Provide assessments of sales and distribution channels;

Track competitor’s activities;

Forecast market growth potential for products and services;

Analyze new trends in the industry;

U U U U U U U

Acquire strategic information on utility markets deregulation,
liberalization and privatization initiatives;

P Develop strategies for competitive tenders and bidding scenarios
For more information, send a Request for Proposal with your

specific information requirements, scope of work, and deadline to
services@emerging-markets.com
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Customized Consulting Services

Recent Consulting Projects

] . EMO has helped dozens of clients worldwide assess emerging market
Emerging Markets Online challenges and identify new growth opportunities. Here are a few examples of
helps clients achieve project . . }

research requirements within recent projects EMO has completed for our clients:
budget, and on time.

P EMO advised the M&A director for a major multinational E&P
corporation on how current LNG projects are structured and financed.
This included an analysis of the mix of private finance, commercial
finance, ECA and multilateral finance, and engineering finance in
current projects. The assignment included a matrix of how current
LNG projects are financed by participant and percentage. EMO also
provided details of how key LNG projects were structured and financed
in Egypt, Trinidad, Qatar, Oman, Baja Mexico, and Nigeria. Finally, we
identified three major trends in the financing of LNG projects.

P Consulted a major Russian oil and gas company on the practices of
U.S. refinery operating companies. Performed a survey of refinery
companies, detailing management practices, investment and
purchasing activities, refinery manager roles and responsibilities, and
downstream operations. Produced a report of recommendations for
applying western practices in refinery management and operations to
Russian firm.

P Supported a major law firm with an in-depth assessment of South
Africa's natural gas market. Produced a survey and a report of key
players, existing operations, exploration activities, pipeline

Emerging Markets Online
specializes in market

research support for developments, major contracts, pricing mechanisms, and the outlook
international business for downstream natural gas markets
development
executives. b C : : : P i
onsulted a major U.S. pipeline company in its transition from an

energy utility to a broadband telecom services and trading company.
Activities include due diligence, competitor assessments, supplier
surveys, and regulatory analysis.

P Produced a due diligence assessment on a major electric and natural
gas company's operations in Latin America

P Created a market assessment for a major European utility regarding
the market for power generation, transmission and distribution in

Phone: +1 202 337 2627 eastern Europe

Emerging Markets Online

Fax: +1 202 742 2813 P Identified prospective buyers for a cellular license for a Latin American
country in support of a big-five consulting firm's representation of a

Email: services@ Latin telecommunications operating company
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For more information, send a Request for Proposal with your specific
requirements, scope of work, and deadline to services@emerging-markets.com



	The Future of Global Biomass Power Generation
	The Future of Global Biomass Power Generation
	Table of Contents  EXECUTIVE SUMMARY  
	CHAPTER 6: THE ECONOMICS OF BIOMASS POWER GENERATION  
	Global biomass resources  
	Energy crops  
	Biomass energy conversion technology  
	   The environmental effects of biomass power generation  
	The Economics of biomass power generation  
	The prospects for biomass power generation  
	Address _______________________________________________________________________

