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A Concise and Invaluable Guide to Algae Fuels Industry 
 
The algae energy industry is in its infancy. Everyday, one gets to hear about new 
technologies and new promises. At the same time, there are a number of reports 
that claim that algae fuels face tough challenges before they can reach commercial 
status. Such a large number of statements, some of them conflicting with each other, 
make it difficult to get a balanced opinion about the algae fuels industry. 
 
Entrepreneurs and would-be investors have a need to get a clearer understanding of 
the algae fuels industry, in terms of the real prospects for and potential of algae 
fuels, the critical bottlenecks that are preventing the industry from achieving its 
potential, aspects to be considered before venturing into this industry and the steps 
to be taken and costs involved for the same to enter this industry. 
 
The Oilgae Digest was prepared precisely to cater to this need for a clear, balanced 
and precise guide about the algae fuels industry. The Digest has a special emphasis 
on providing inputs and insights on questions that are critical to entrepreneurs and 
investors keen on exploring this industry. 
 
Readers will especially benefit from real world inputs and insights on the following 
aspects: 
 

 Real World Status of Algae Energy Companies and their Projects 
 The Key Challenges Faced by the Algae Fuel Industry 
 Details of Capital Costs and Investments 
 Venture Capital Investment Trends 
 Various Business Models being Adopted by the Companies 
 Business Strategies for Success 
 Forecasts for Algae Fuel Industry 

 
Concise and written in a language that enables even non-technical businessmen and 
entrepreneurs to understand the technology, processes and dynamics of this 
exciting industry, the Oilgae Digest is an invaluable guide to those wishing to learn 
the fundamentals of the algae fuel industry from experts. 

http://www.oilgae.com/
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Who will benefit from the Oilgae Digest? 
 

 Entrepreneurs planning to start a venture in the algal energy domain in 
specific and alternative energy in general.  

 
 Venture capital, Private Equity companies banks, Finance & investment 

companies exploring investments in this domain. 
 
 Companies in algae-related industries or businesses with synergistic 

operations exploring oil from algae ventures.  
 

 Corporate Chief Executives and Senior Management 
 

 Management and Strategy Consultants 
 

 Government Departments that Provide Renewable Energy Grants 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Oilgae Digest was developed to provide background and insights on 
the key parameters driving the algae fuel business - technical and 
economic feasibility, real industry status, investments and costs, and 
business success factors. This report is a customized edition for those 
who wish to get a first level understanding of the critical drivers of the 
algae fuels industry. 
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1 Introduction to Algae Energy 

Cultivation of algae for fuels is quite different from cultivating traditional energy 
crops, for a number of reasons. The environments in which algae grow are diverse; 
algae require a different method of harvesting than most traditional plants; and the 
range of energy products that can be derived from algae is quite diverse as well. 
This chapter introduces to a beginner the key stages and aspects of algae to fuel 
processes, and the fuel products that can be derived from algae. 
 

Key Sections 
 
1.1 Algae & Energy – Background and Concepts 
1.2 Energy Products from Algae Biomass 

1.2.1 Biodiesel 
 Oil Yields from Algae 
 Current Methods of Oil Extraction 
 Converting Algae Oil into Biodiesel 

1.2.2 Ethanol 
1.2.3 Methane 
1.2.4 Hydrogen 
1.2.5 Other Hydrocarbons 
1.2.6 Prominent Companies & End Products 

1.3 Algae to Energy Processes 
1.3.1 Strain Selection  
1.3.2 Algaculture 
1.3.3 Harvesting 
1.3.4 Oil Extraction 
1.3.5 Conversion of Oil to Biodiesel 
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The table below shows the percentage dry weight of oil content in various crops: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Crop 
Oil Content % - 
Average Values 

Soy 20 

Canola / Rapeseed 40 

Sunflower 55 

Safflower 40 

Castor 45 

Hemp 30 

Copra (Dry Coconut) 60 

Peanuts / Groundnuts 50 

Palm Kernel 50 

Corn 7 

Mustard 40 

Flaxseed 45 

Jatropha Seed 40 

Jatropha Kernel 55 

Algae 2 to 40 

SAMPLE TOPIC 
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Summary details of key processes are given in the digest. 

 
 

 
 
 
 
 

Transesterification 

Methanation 

Fischer Tropsch 

Fermentation 

Biophotolysis 

Combustion / Gasification /  
pyrolysis 

Algal Biomass 

Gasoline Wax Naphtha Kerosene Diesel 

Electricity 

Hydrogen 

Ethanol 

Ethyle
ne 

Acetic  
Acid 

Formal
dehyde 

Methyl 
Acetate 
 

DME 

Fermentation 

IGCC/ IC 
/Fuel cell 

Methane 

Gasification 

Catalytic 
Synthesis 

Syngas Methanol 

Algal Oil 

Anaerobic digestion 

Extraction 

Paths to the Various Energy Products from Algae 
 

Energy Products from Algae 
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2Size & Scope of the Algae Business Opportunity 

There are a number of challenges that companies in the algae fuels industry face 
currently. At the same time, algae being the only feedstock that can possibly replace 
all our fossil fuels, the potential and payoffs for a successful algae fuel is enormous. 
This potential is further enhanced when one considers the parallel benefits that 
algae to fuel efforts bring – in terms of bioremediation of wastewater and CO2 
capture at power plants. This chapter elaborates on the potential and range of 
business opportunities possible in the context of the algae fuels. 
 
Key Sections  
 
2.1 Energy Industry Payoffs 

2.1.1 Global Energy Industry 
2.1.2 Oil - Big Challenges & Big Payoffs 

2.2 Applications & Uses for Algae 
2.2.1 Fuel Applications of Algae 

2.2.1.1 Biodiesel 
2.2.1.2 Ethanol 
2.2.1.3 Hydrogen 
2.2.1.4 Methane 
2.2.1.5 Hydrocarbons 

2.2.2 Non-fuel Applications 
2.2.2.1 Bioremediation 

 CO2 Sequestration 
 Case Study of Algae-based CO2 Sequestration 
 Algae Bioremediation for Waste Water Treatment  
 Case Study of Waste Water Treatment with Algae 

2.2.2.2 Other Non-fuel Applications 
2.3 Industries with Synergistic Benefits from the Algae Energy Opportunities 

 List of Potential Industries 
2. 4 Wide Range of Business Opportunities 
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The scope of applications and potential markets for both fuel and non-fuel uses 
of algae are explained in this chapter. These insights will help entrepreneurs to 
identify synergistic business opportunities 

 
 
 

Sample of Products from Microalgae1 
 

Product Microalgae Price (USD) 

b-Carotene  Dunaliella 300ς3000/kg 

Astaxanthin   Haematococcus 10,000/kg 

Whole-cell dietary 
supplements    

Spirulina 
Chlorella 

Chlamydomonas 
50/kg 

Fish feed and animal feed   

Tetraselmis 
Nanochloropsis 

Isochrysis 
Nitzschia 

1-10/Kg 

Polyunsaturated fatty 
acids    

Crypthecodinium 
Schizochytrium 

60,000/kg 

Pharmaceutical proteins   Chlamydomonas 
N/A 

Biofuels  

Botryococcus 
Chlamydomonas 

Chlorella 
Dunaliella 
Neochloris 

N/A 

 
 
 

 
 
 
 
 
 
 
 
 
 
                                                 
1
  Source: Department of Chemical & Biomolecular Engineering, The Johns Hopkins University 2008 
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List of prominent companies and the status of this emerging industry with 
regard to the number of companies, existence of standards, key entry 
barriers and project implementation are provided in this chapter 
 

 

 

 

 

3Real World Status of Algae Energy Projects 

News and updates from mainstream media on the algae fuel industry can be often 
misleading, as many of these updates might have considered only aspect of the 
industry. On the other hand, it is important for an investor or an entrepreneur to 
understand the true status of the algae fuels industry from many important angles - 
in terms of the extent of commercialization and implementation of existing algae 
fuel projects, level of competition and the real challenges that the industry faces. 
This chapter provides concise inputs on these, along with answers to critical 
questions in the Q&A section of the chapter. 
 
Key Sections 
 
3.1 Prominent Companies 
3.2 Status of Algae Fuel in Real World 

3.2.1 Industry Concentration  
3.2.2. Dominant Designs 
3.2.3 Implementation Status of Prominent Companies  
3.2.4 Q&A 

3.3 Bottlenecks & Barriers 
3.3.1 Biggest Challenges 
3.3.2 Entry Barriers 
3.3.3 Q&A 

 
 
 
Industry Concentration  

 
Approximate Number of Companies Directly Involved In Producing Fuels from Algae 

 

 
Source: Oilgae Estimates 

  
 

 

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 Mid 
2010 

End 
2010 

May 
2011 

# of 
companies 

1 2 4 5 10 15 25 50 150 200 275 300 
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Cost estimates of various options under each stage, total cost of biodiesel 
production are calculated and presented in the report 
 

4 Investments & Returns 

Algae fuels, being at the research and pilot stages of its development, require 
differing levels of investments for the various stages – lab stage, pilot stage and 
commercial stage. A critical question for investors is the extent of investments they 
will need to make for each of these stages. The other important question for those 
exploring this industry is the cost to make fuel from algae. This chapter provides 
specific answers to these important questions. 
 

Key Sections 
 
4.1 Investments 

4.1.1 Lab Stage 
4.1.2 Pilot Stage 
4.1.3 Commercial Stage 

4.2 Returns 
4.3 Costs 
4.4 Q&A 

 
 

 
Cost Components 
 
The total cost of algae fuel = costs for (cultivation + harvesting + oil extraction + 
transesterification). 

  
Note: The categories provided in italics are the various options available under each stage 

 
 

 
 
 
 

Cost 
Components 

Options 

Cultivation Open ponds Photobioreactor   

Harvesting Centrifuge Flocculation Flotation Drum Filtration 

Extraction Expeller Press Hexane Solvent   

Biodiesel 
Conversion 

Transesterification    

SAMPLE TOPIC 
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5 Profiles of Top Algae Energy Companies 

Currently, there are over 75 companies worldwide focused on algae fuels. These 
companies are in various stages of evolution, implementation and success. Many of 
these companies have unique approaches to deriving fuel from algae. An analysis of 
the existing algae fuel companies will thus be useful for entrepreneurs who wish to 
identify processes and technologies that they should be pursuing. This chapter 
provides profiles and details on the prominent algae fuel companies. 
 
 
 
Algenol 
 
Main line of activity: Algae Biofuels Producer 
Headquartered at: Indianapolis, USA 
 
Algenol Biofuels is an algae-to-ethanol company. Its Direct to Ethanol™ technology 
uses fermentation to convert algae directly from culture, to ethanol. 
 
The firm struck a deal with Mexico-based BioFields to grow and process algae. The 
company claimed that Algenol’s system could produce 6,000 gallons of ethanol per 
acre per year. It signed an $850 million deal with Mexican company BioFields with 
plans to make ethanol from algae. The company has mentioned that it plans to make 
100 million gallons of ethanol in Mexico's Sonoran Desert by the end of the 2009. The 
licensing agreement with Mexico's Biofields reportedly involves a deal to sell the 
ethanol to the Mexican government. 
 
The company believes its seawater-based process can generate up to a billion gallons 
of algal ethanol per year. 
 
“Basically we can take in 1.5 million tons of CO2 and convert it into 100 million gallons 
of ethanol,” according to a statement from a company spokesperson. 
 
Algenol also has an algae library in Baltimore, Maryland, to study the organism that 
can grow in salt or fresh water. The company is targeting to build algae-to-ethanol 
farms on coasts in the United States. 
 
Since its inception in 2006, the privately funded company has seen $70 million in 
investments, with zero venture capital money to its name, according to a company 
statement. 
 
The majority of the money comes from the founders, of whom the majority has made 
successful exits as former CEOs from the natural gas and pharmaceutical industries. 
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Detailed profiles, processes and technologies are provided for over 20 
companies that have ventured into algae oil industry. The complete list of 
companies and research universities are also provided.   
 

 
 
In July 2009, Algenol partnered with Dow Chemical. The companies announced plans to 
build and operate a demonstration plant on 24 acres of property at Dow's sprawling 
Freeport, TX, manufacturing site. The plant will consist of 3,100 horizontal bioreactors, 
each about 5 feet wide and 50 feet long and capable of holding 4,000 liters. The 
bioreactors are essentially troughs covered by a dome of semitransparent film and filled 
with salt water that has been pumped in from the ocean. The photosynthetic algae 
growing inside are exposed to sunlight and fed a stream of carbon dioxide from Dow's 
chemical production units 
 
Process & Technology 
 
Algenol chose from a collection of 10,000 strains of algae, and used molecular 
biology to enhance certain traits. Its engineers enhanced certain algaes’ ability to 
make sugar and, through their enzymes, to ferment the sugar and produce ethanol. 
 
The Algenol process occurs in bioreactors that are three-feet by fifty-feet and 
shaped like soda bottles. During the process, algae consume sunlight and more than 
90 percent of the system's CO2 through photosynthesis, wherein the sugars are 
converted into ethanol. The ethanol is immediately pumped out and evaporates into 
the bioreactor which is captured every night. This process overcomes the significant 
problems other companies face, according to the company. 
 
Highlights 
 

 Algenol is one of the first companies that started focusing deriving ethanol – 
and not biodiesel - from algae. 

 Its announcement of direct fermentation of ethanol – straight from culture – 
is interesting and could hold good potential if it works out well. 

 
www.algenolbiofuels.com 
 

http://www.oilgae.com/
http://www.algenolbiofuels.com/
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Details are provided for over twenty venture capital investments in algae fuel 
firms. In addition, inputs are provided for the various government and public 
initiatives that support algae fuel research.  
 

6 Investments & Venture Capital 

For an algae fuel company, seeking venture funding should be an important focus 
area, given the level of investments required and the risk profile of the industry.  
Since 2002, interest in investing in algae fuels has been accelerating. In 2008, 
Sapphire Energy obtained a $100 million investment from venture firms including 
Cascade Ventures, owned by Bill Gates. Since then, the VC interest in algae fuels has 
increased even further.  In 2009, ExxonMobil made an investment commitment of 
$600 million in Synthetic Genomics, a biotechnology firm, further proving that this 
is a hot investment domain. This chapter provides details of companies that have 
been funded, venture capital firms that are active in algae fuel industry investments, 
and insights and recommendations from top venture capital firms. 
 

Key Sections 
 

6.1 Quantum of VC Investments 
6.2 Companies that have Received VC Funding 
6.3 Government & Other Public Initiatives 
6.4 VC Perspectives 
 

 
 
Companies that have received VC Funding 
 
Venture capital firms that had made recent investments in algae fuel ventures and the 
companies they have invested in: 
 

Venture Capital Firms Algae Firms  

Aardvark Investments SA 
(www.aardvarkinvestments.com) Cequesta Algae 

Access Private Equity GreenFuel Technologies 

Arch Venture Partners  
(www.archventure.com) Sapphire Energy 

BIRD Foundation 
(www.birdf.com) 

Algatech  
GreenFuel 

BlueCrest (www.bluecrestcapital.com) 
Blue Marble Energy, Solazyme 
Earth2tech 

Braemar Energy Ventures 
(www.braemarenergy.com ) Solazyme 
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7Business Strategies 

As in any other business, the winners in the algae fuels industry would have 
strategized better than the also-rans. The fast-changing and dynamic nature of the 
algae fuels industry makes it important that entrepreneurs get their strategy right, 
in such a way that it factors in the uncertainties in the business while at the same 
time ensures that most of the business actions go towards creating productive, long-
term assets. This chapter provides key insights on the various strategic aspects of 
the algae fuel industry, the steps that needs to be taken by those entering the 
industry, and clearly points out the key factors for success as well as the mistakes 
that should be avoided. 
 
 
Key Sections  
 

7.1 Key Success Factors 
7.2 Niche Focus 
7.3 Exploring Opportunities in Support Industries 
7.4 SWOT Analysis 
7.5 Lab Stage & Pilot Stage 

 Objectives of the Lab Stage & Pilot Stage 
 Examples of Pilot Stage Efforts 

7.6 Teams & Expertise 
 Team Compositions for Pilot Phase and Full-scale Commercial Phase 

7.7 Monitoring for Breakthroughs 
7.8 Things to Avoid 
7.9 Deciding the End Product 

7.9.1 End Products – Q&A 
7.10 Understanding Your Country / Region’s Regulatory and Incentive 
Environment Better 
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The table below provides a list of strengths, weaknesses, opportunities and threats for the algae 
energy industry. 
 

Detailed insights and business strategies are provided for the various 
aspects mentioned in the list of contents.  
 

 
 
 
 
 
 
 

 

Strengths 
 
 Present the only possibility for complete 
replacement of fossil transportation 
fuels 

 Very high rewards for success 
 Large market 

 

Weaknesses 
 

 High risk owing to unproven processes 
 High cost of fuel production 
 Low margins if produced for fuel 
 Need for huge R&D investments 

Opportunities 
 
 A large number of product possibilities 
 Early mover advantages available for 

those entering now 
 New techniques such as genetic 

engineering could make the production 
process cost-effective 

 
 

Threats 
 
 Established players in the energy 

industry could enter the market and 
crush the startups 

 Other alternative energy sources could 
become more cost competitive 

 Investors might not be willing to wait 
for a long time for success 

SAMPLE TOPIC 
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8 Future Trends 

Knowledge of future possibilities helps entrepreneurs in planning their venture 
better. This is especially true for an industry that is brimming with so many 
different possibilities – different possible strains, technologies, processes and 
products. Based on our acquaintance with the industry since its inception, and 
based on our interactions with experts and industry participants, we have provided 
our inputs on the future challenges, highlights and possible surprises for the algae 
fuels industry. 
 
Key Sections 
 

8.1 Perspectives 
8.2 Predictions 
8.3 Future Research Needs - Thoughts from the ASP Team 
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Predictions on how the algae energy industry will pan out during the next 10 years 
- until 2020 ð are explained in detail in this chapter. For each of the periods 
discussed, analyses and predictions are made 
 

 

 

Years Challenges Highlights Dark Horses 

1-3 
years 
 

 Optimal strain identification 
 

 Devising cost-effective 
methods for cultivation and 
harvesting  

 

 Growing algae in sewage 
& wastewater 

 
 Growing algae next to 

power plants 
 
 Governments realizing the 

algae biofuel potential 
and devoting higher 
resources for research 

 

 Growing algae in the 
dark 

 
 Really creative sparks 

coming from garage 
& backyard inventors 

 

3-5 
years 
 

 Persisting with efforts even 
when there are no 
immediate payoffs 

 
 Innovative scientific 

techniques and out-of-the-
box thinking required to 
overcome what looks  
insurmountable 

 
 Innovative business and 

revenue models that factor 
in ground realities 

 

 Ethanol from algae 
 
 Very low cost 

photobioreactors 
 
 Lower costs for biodiesel 

production processes 
 
 A large number of 

companies venturing  
into the algal fuel field, 
ǘǊȅƛƴƎ ǘƻ άǎǘǊƛƪŜ ƎƻƭŘέ 

 

 Hydrocarbons from 
algae gasification & 
catalytic synthesis 

 

5-10 
years 
 

 Taking algal fuel from being 
a small player to being a 
significant contributor to 
global energy consumption 

 
 Need for mature 

management to ensure 
that companies evolve into 
competitive businesses. 

 

 New progress from fields 
such as genetic 
engineering & biotech 

 
 Hydrogen from algae 

 
 Breakthroughs in marine 

algae cultivation for fuel 
 
 Some successful firms 

starting  to dominate 
the algal fuel landscape 

 

 Ability to produce 
algal fuel from 
micro-refineries, 
making each 
household a 
potential producer 
of algal fuel! 

 
 Methane from algae 
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9Interested? Next Steps 

 
9.3 Ask Oilgae 
 
If you are interested in taking the next steps, you might have the following questions 
(or other questions related to these): 
 

 Are there consultants I can talk to right away? 
 
 Where do I find the experts who can set up a lab for me? 

 
 Where can I find experts who can set up the pilot phase for me? 

 
 Where can I find experts who can implement the Biodiesel plant for me? 

Fermentation to ethanol plant? 
 
 

List of Tables 

1. Introduction to Algae Energy 
1. Percentage Dry Weight of Oil Content in Various Crops. 
2. Typical Yields in US Gallons of Biodiesel Per Acre. 
3. List of Algae Energy Companies and Proposed End-Products 
4. Various Parameters Showing the Relativity between Open Ponds vs 

Closed Bioreactors 

2. Size & Scope of the Algae Business Opportunity  

1. Revenues of Top 5 Oil Companies (2009, US$ Billion) 
2. Sample of Products from Microalgae 
3. Prominent Producers of Microalgae Products 
4. Annual World Ethanol Production by Country (Millions of Gallons) 
5. Hydrogen Current Market Size & Growth 
6. Market Size of the Primary Hydrocarbon Fuels 
7. Products Derived from Algae and Their Values 
8. Market Size for Algae Products 
9. Summary of Availability and Cost of CO2 Sources 
10. Projected Global Energy Demand and CO2 Emissions, 2000 To 2020 
11. Global Carotenoid Market Value by Product 2007 & 2015  
12. Cosmetics Market Size Forecast – Overview 
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3. Real World Status of Algae Energy Projects  

1. Approximate Number of Companies Directly Involved in Producing Fuels 
from Algae  

2. Age of Algae Energy Companies - 2009  
3. Algae Fuel Production Cost  

4. Investments & Returns  

1. Examples of Algae Fuel Pilot Plant Configurations  
2. Yield Assumptions 
3. Various Stages and the Various Options Available for Each Stage  
4. Cost Estimates for the Various Options under Each Stage 
5. Total Cost of Biodiesel Production 

5. Investments & Venture Capital  

Venture Capital Firms and the Companies They have Invested in 

6. Business Strategies  

1. SWOT Analysis for the Algae Energy Industry.  
2. Use and Blending Share Targets (T) and Mandates (M) for Liquid Biofuels 

That Can Be Met by Either Ethanol or Biodiesel 
3. EU Member States Goals for the Use of Biofuels as Transportation Fuel  

7. Predictions  

1. Challenges, Highlights and Possibilities 

8. Interested? Next Steps  

1. List of Organizations 
2. List of Algae Culture Collection Centres  
3. Algae Culture Collection Centers Country Wise – from World Federation 

for Culture Collections  
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Q & A 

 
Chapter 3: 
 

 What is the realistic chance of producing fuel from algae? 
 Has any company succeeded in producing biofuel from algae? 
 Is any company selling biofuel from algae in the commercial market? 
 When, according to the top companies in this domain, will they be able to 

produce biofuels from algae on a commercial scale? 
 As algae oil has the potential to replace fossil fuels, what are the big oil 

companies doing about algae fuels? 
 Are the researchers who did the Aquatic Species Program (an extensive 

research program sponsored by the US government) involved in the current 
efforts? 

 Why did the Aquatic Species Program (1978-1996) fail? 
 Why should the current research succeed when the Aquatic Species Program 

did not? 
 Why aren’t the governments worldwide investing much more in this? 

 
Chapter 4: 

 If algae energy is a medium-high risk business opportunity with a number of 
uncertainties, why should an entrepreneur invest time and efforts into this 
domain, instead of other biofuel opportunities? 

 Can a small entrepreneur start an algae fuel venture? 
 Is it too risky to put in one’s own money? 
 What are the types of external financing available? 

 
 
Chapter 7: 

 Does hydrogen have a realistic chance of making it big in the short and 
medium run as a transport fuel? 

 Is any company producing or trying to produce hydrogen or methane from 
algae? 

 Can algae biomass or the deoiled algae cake be directly used as fuel for 
combustion? 
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