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Algae 

Noun; singular: alga 

A group of aquatic, photosynthetic, eukaryotic organisms, either 

unicellular or multicellular, generally possessing chlorophyll, but 

lacking true roots, stems and leaves characteristic of terrestrial plants.  

Word origin: Latin alga, meaning seaweed 

Algae are one of the most basic and essential forms of plant-like life 

with thousands of different species that range from microscopic 

microalgae to larger macro-algae like seaweed. Our basic definition of 

algae is this: 

Algae are simple, aquatic plant-like organisms that perform 

photosynthesis. 
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Overview 

A new biofuels
1
 sector is emerging: renewable fuels made from algae feedstock. For investors focused on public 

equity investments, this may be a relatively new area of study; almost all of the companies working to make fuels 

from algae are privately held. 

The field of algae-to-fuels is gaining attention as a result of increasingly higher profile news and investments. In 

February 2008, Virgin Group Chairman Sir Richard Branson announced a new business initiative to produce algae-

based biofuels for his ŀƛǊƭƛƴŜΩǎ ǳǎŜΦ In September 2008, Sapphire Energy announced funding from Cascade 

Investment, the investment firm of Microsoft Chairman Bill Gates. More recently, large industrial companies have 

begun to invest heavily in the nascent technology. In the past few weeks, Dow (NYSE: DOW) announced a strategic 

partnership with Algenol to produce a renewable ethanol feedstock from algae for its petrochemical business. 

Exxon (NYSE: XOM), arguably one of the most reluctant oil majors to embrace alternative energy of any sort, 

entered an algae collaboration with Synthetic Genomics that could eventually see up to $600 million invested. 

Finally, by the end of this year, Prize Capital is expected to open the competition for a new $10 million Algae Prize. 

Concurrently, the leading companies are beginning to move out of the lab and into the field. We believe the time is 

right for a more thorough review of developments in the field, as a number of the larger companies appear to be 

nearing commercialization. 

Our report aims to provide an in-depth and unbiased review of the ŀƭƎŀŜ ƛƴŘǳǎǘǊȅΩǎ market potential, current 

technologies and processes, from the point of view of a financial investor. Considering the fate of previous 

investors in the biofuels space, we admit to an initial bias of skepticism.  

Sources and Acknowledgements 

We owe a debt to a number of company executives and industry professionals, whose hours on the phone and in 

person and tours of their facilities proved invaluable in our due diligence and in gaining an understanding of 

developments in this nascent industry. We were granted fairly extraordinary access to the leading companies in 

the industry, considering almost all are privately held. While many aided in our research, and we refrain from 

listing them all, we note a special debt of gratitude to the following (listed in no particular order): 

Á Dr. Harrison F. Dillon, Co-Founder, President and CTO of Solazyme 
Á Robert Walsh, CEO of Aurora Biofuels 
Á Douglas R. Henston, Co-Founder and CEO of Solix Biofuels 
Á Dr. Bryan Willson, Co-Founder & CTO of Solix Biofuels 
Á Dr. John Scott, Chairman of PetroAlgae and his executive team 
Á Dr. Craig Smith, EVP and COO of Algenol Biofuels 
Á Tim Zenk, VP Corporate Affairs of Sapphire Energy 
Á Manshu Agarwal, Manager, Business Development of Sapphire Energy 
Á Lissa Morgenthaler-Jones, Co-Founder and CEO of LiveFuels 
Á Paul Engh, CEO of Carbon Capture 
Á Keith Meyer, President and COO of SunEco Energy and his executive team 
Á Dr. Michael Melnick, acting CEO of Biolight Harvesting  
Á Jim Lane, Editor of Biofuels Digest 
Á Matt Peak, Director of Technology Ventures, Prize Capital 
Á SD-CAB (San Diego Center for Algae Biotechnology) 

                                                                 
1 Biofuels are non petroleum-based transportation fuels derived from renewable sources. Currently, most biofuels are derived from corn and 
soybeans. Ethanol is the most commonly produced biofuel in the U.S. Approximately 98% of this ethanol is made from corn grown primarily in 
the Midwest. (Source: United States Government Accountability Office, July 2009) 
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A Few Conclusions 

As a feedstock for biofuels, algae have significant advantages over the traditional crops used in the production 

of ethanol or biodiesel. 

Our research leads us to believe that algae have the potential to revolutionize the field of biofuels. Unlike previous 

promises from the corn, sugar cane and soybean lobbies, algae have the potential to make a significant impact in 

addressing such issues as the rising global levels of CO2, ŎƻǳƴǘǊƛŜǎΩ dependence on foreign oil imports, remediation 

of wastewater, and the debate over άŦƻƻŘ ǾŜǊǎǳǎ ŦǳŜƭέΦ  

!ƭƎŀŜΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅ ƛǎ ǘƘŜ ƪŜȅΦ 

Algae companies are targeting biofuel yields of 4,000 to 6,000 gallons per acre of production. This is several orders 

of magnitude larger than anything being used today for either ethanol or biodiesel.  

 

Sandia National Laboratories published some comparative data on average biofuel yields of various crops. (See 

Exhibit 1 below.) Note these yields can vary sharply by country, growing area, season, and source. Most 

significantly, the production of ethanol from corn (the main ethanol feedstock in the United States) averages 

approximately 400 gallons per acre. Ethanol from sugar cane (the main ethanol feedstock in Brazil) averages 560 

gallons per acre. The production of biodiesel varies more widely, from soybeans at 40 gallons per acre to palm oil 

at just over 500 gallons per acre.  

Exhibit 1: Comparison of Fuel Yield and Water Consumption 

Fuel Type and 
Conversion Process 

Biomass 
Feedstock 

Processing 
Water Use 
Intensity 
(gal H2O/ 
gal fuel) 

Processing 
Water 

Consumption 
Intensity 

(gal H2O/gal fuel) 

Feedstock 
Water 

Demand 
(Ac-ft/Acre) 

Biofuel Yield 
(gal fuel/Acre) 

Feedstock Water 
ConsumptionD 

(gal H2O/gal fuel) 

Ethanol, Starch or 
sugar-based Wet 
mill or Dry mill 

Corn ~2-6 ~4 ~1.2 400 980 
Sorghum ~1.0 170 1900 
Sugar Cane ~2.0 560 1160 
Sugar Beets ~2.3 550 1360 

Ethanol, Cellulose-
basedA Biochem or 
Thermochem 

Switchgrass ~3-12E ~2-6E ~2.3 500-800 
(700 estimated)B 

Rain-fed 

Woody Biomass ~2.5 500-800 Rain-fed 

Biodiesel from Oil 
Extraction and 
transesterification 

Soybeans ~0.3-3 ~1 ~0.8 40 6500 
Sunflower ~1.5 80 6100 
Oil Palm җнΦр 510 Rain-fed 
Algae Not 

determinedF 
3,000-15000C 

(5,000 estimate) 
Not 

 determinedF 
Notes: 
A 

Cellulose-based ethanol yields of 100 gal/dry ton based on laboratory data, processes are still experimental 
B Switchgrass yields have exceeded 10 dry tons/acre experimentally, but more routinely range from 3 to 7 dry tons/acre 
C Algal-based biodiesel production estimates based on laboratory and small scale test data; viable high-yield scale-up still uncertain 
D Water consumption with irrigated feedstock production at per-acre water demand and per-acre biofuel yield levels shown 
E
 Estimates based on unvalidated projections for commercial processing  

F Non-fresh water used; losses mainly from evaporation 
Source: Sandia National Laboratories (Spring 2008) 

 

By comparison, the production of biodiesel from algae is significantly higher at an estimated 5,000 gallons per acre. 

9ǾŜƴ ǎǿƛǘŎƘƎǊŀǎǎΣ ōƛƭƭŜŘ ŀǎ ǘƘŜ ŎŜƭƭǳƭƻǎƛŎ άǎŜŎƻƴŘ ƎŜƴŜǊŀǘƛƻƴέ ƻŦ ōƛƻŦǳŜƭǎΣ ŀŎƘƛŜǾŜǎ ŦǳŜƭ ȅƛŜƭds that are a fraction of 

ŀƭƎŀŜΩǎ ς at an estimated 700 gallons per acre.  
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!ŎŎƻǳƴǘƛƴƎ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛǎ ŀƭƎŀŜΩǎ unparalleled ability to grow much more rapidly than any traditional crop. 

First, algae are the most photosynthetically efficient organisms, meaning they convert more sunlight to energy 

than plants. Second, algae benefit from a potentially year-round growing cycle, depending on cultivation method 

and location. Third, algae can grow from beaker in the lab to commercial density in the field in days, enabling near 

constant harvesting. This compares to growth cycles of three to four months for soybeans and rapeseed, four to six 

months for corn, and longer than eight months for sugar cane.  

No food versus fuel issues 

Algae are grown either in open ponds, closed photobioreactors, or fermentors. None of these production systems 

relies on the soil. Consequently, algae production can use marginal, non-arable land unsuitable for agriculture. In 

contrast with other crops, land in hot, arid regions works particularly well. We believe this is an important 

differentiating feature ς and a potentially strong competitive advantage ς versus traditional crops such as corn and 

soybeans. [ŀǎǘ ȅŜŀǊΩǎ ǎƘŀǊǇ ƛƴŎǊŜŀǎŜ ƛƴ ŎƻǊƴ ǇǊƛŎŜǎΣ ŀǘǘǊƛōǳǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜŘ ŜǘƘŀnol production, resulted in a loud 

public outcry, from cattle ranchers in the U.S. to tortilla makers in MexicoΦ ¢Ƙƛǎ άŦƻƻŘ ǾŜǊǎǳǎ ŦǳŜƭέ ŘŜōŀǘŜ can 

engender strong public and political opposition. Use of algae would forestall this debate. 

At currently proposed yields, algae provide a realistic path to replacing petroleum, unlike other feedstocks. 

The vision of replacing petroleum with oil derived from plant-based feedstocks is laudable. The following map of 

the United States illustrates the land required to displace petroleum for transportation with biofuels produced 

from soybeans, rapeseed, corn, sugar cane and algae. (See Exhibit 2.) As illustrated, alga is the only biofuel 

feedstock that can reduce fossil fuel imports by any significant measure. Soy, the principal feedstock for biodiesel 

in the U.S., would require more land than is available in the entire United States. Corn would require roughly one-

third of total U.S. land area. Algae would require the land area of Florida or Wisconsin to supplant petroleum. 
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Exhibit 2: How much land would it take for the U.S. to grow its own fuel? 

 
 

Map area is estimated by comparison with 3.53 million square miles total land area in the U.S.  

Yield uses figures for 2008 U.S. petroleum consumption for transportation. 

Soybean and rapeseed would assume 100% biodiesel. Corn and sugarcane would assume 100% ethanol.  

Source: Greener Dawn Research, U.S. Energy Information Administration and Sandia. 

Consumption and Absorption of CO2 

Like most plants, algae grow on a diet of water, sunlight, CO2 and trace nutrients such as phosphate (P), nitrogen 

(N) and potassium (K). Studies estimate that algae consume approximately 2.2 times their weight in CO2. 

Furthermore, any CO2 released with the burning of algal fuel is merely the CO2 consumed in the algae growth 

cycle. In the sense that fuel consumption would be essentially carbon-neutral, versus the significant generation of 

carbon emissions from the burning of fossil fuels, this makes algae an important combatant in the fight against 

global warming. 

In fact, CO2 is such an important input in algae production that there is strong merit for building algae farms 

adjacent to large CO2 emitters such as coal plants. Several companies, such as Seambiotic and Solix, are 

experimenting with this idea. 

In addition, any type of carbon tax or credit mechanism represents a tremendous upside for algae producers. 
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Ability to grow in water of almost any quality 

The use of algae in wastewater remediation highlighǘǎ ǘƘŜ ƻǊƎŀƴƛǎƳǎΩ ŀōƛƭƛǘȅ ǘƻ ŘǊŀǿ ƴǳǘǊƛŜƴǘǎ ŦǊƻƳ ŦƻǳƭŜŘ ƻǊ 

brackish water. Algae grow in water that is less than irrigation-quality and do well in salt water. This is a clear 

advantage versus corn, sugar cane, or soy, which all require large volumes of freshwater for irrigation and 

processing. 

Creation of a valuable by-product 

Extraction of the biofuel feedstock from algae leaves a biomass of significant value. This biomass can be marketed 

as a high-protein concentrate (or higher-purity isolate) for animal use, as animal or fish feed, or human 

consumption. There is an established market for these protein supplements. In the U.S. alone, the protein 

ingredient market was 2.40 billion pounds, valued at $3.955
2
 billion in 2007. 

The soy market provides a good indication of the potential. Soybeans sell for approximately $0.12 per pound, 

whereas soy protein isolate sells for approximately $1.92 per pound. In studies we have seen, the biological value 

(BV) of algal protein (BV of 70-80) was comparable to heated soybean meal, with a BV of 75
3
. (Biological value 

measures the degree to which the body can absorb and use the protein, with a higher number suggesting greater 

absorption and utilization.) 

Most promising, the value of this feed may be significant enough to offset a large percentage of the cost of the 

algae production. If this is the case, then algae as a biofuel feedstock could be cost competitive much earlier than 

is currently anticipated. We explore the market for this feed further along in the report. 

Potential to work with existing refinery infrastructure 

Several algae companies are working on creating biofuel feedstock that would create fuel outside of the traditional 

biodiesel pathway of transesterification
4
. A focus ƻƴ ǇǊƻŘǳŎƛƴƎ άōƛƻŎǊǳŘŜέ όƻǊ άƎǊŜŜƴ ŎǊǳŘŜέ ƻǊ άƎǊŜŜƴ ŘƛŜǎŜƭέύ 

could expand the market for algae feedstock from the more limited circle of biodiesel refineries to the wider 

market of existing regular crude oil refineries. At least one company (PetroAlgae) is exploring production 

specifically for the coker units of regular refineries, offering a quick, differentiated path to commercialization. 

In sum, algae are attracting investor attention because of significant competitive advantages over other crops 

being used as feedstock for biofuels. The major advantages of algae include: 

1. Large yield per acre at an estimated 5,000 gallons/year (10-15x corn ethanol) 

2. Use of marginal, non-arable land 

3. Year-round growing cycle 

4. Carbon reduction/recycling 

5. Potential significant upside from any carbon tax or credit 

6. Valuable protein by-product  

7. Wastewater remediation 

8. Potential utilization of existing oil infrastructure  

                                                                 
2 CǊƻǎǘ ϧ {ǳƭƭƛǾŀƴΤ aŀǊƪŜǘ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ όaYύΣ ά¦Φ{Φ tǊƻǘŜƛƴ LƴƎǊŜŘƛŜƴǘǎ aŀǊƪŜǘέ, 2008 
 
3 .ŜǾŜǊƭȅ !Φ CΦ 9ǊŎƘǳƭ ŀƴŘ 5ƻƴ [Φ LǎŜƴōŜǊƎΣ άtǊƻǘŜƛƴ vǳŀƭƛǘȅ ƻŦ ±ŀǊƛƻǳǎ !ƭƎŀƭ .ƛƻƳŀǎǎŜǎ tǊƻŘǳŎŜŘ ōȅ ŀ ²ŀǘŜǊ wŜŎƭŀƳŀǘƛƻƴ tƛƭƻǘ tƭŀƴǘέΣ The 
Journal of Nutrition, 95: 374-380. 
 
4 In transesterification, a fat or oil is reacted with an alcohol, like methanol, in the presence of a catalyst to produce glycerine and methyl esters 
or biodiesel. The methanol is charged in excess to assist in quick conversion and recovered for reuse. The catalyst is usually sodium or 
potassium hydroxide which has already been mixed with the methanol. (Source: National Biodiesel Board) 
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Concerns 

Cost remains the primary concern. 

The development of algae as a biofuel feedstock is in its early stages. As could be expected at this stage of the 

ƛƴŘǳǎǘǊȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ, the major disadvantage is cost. Though estimates vary widely, cost estimates range from 

$5 to $1,000 per gallon of algal oil produced.  

Our impression is that over the last 12 to 18 months, the industry has begun to move out of the laboratory and 

ƛƴǘƻ ǘƘŜ ŦƛŜƭŘΣ ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ ƭŀǎǘ ȅŜŀǊΩǎ ǊŀǇƛŘ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǇǊƛŎŜ ƻŦ ƻƛƭ ŀƴŘ ƻǘƘŜǊ ŎƻƳƳƻŘƛǘƛŜǎΦ  ¢ƘŜ ǎŎƛŜƴǘƛǎǘǎ 

know how to convert algae into oil; no major technological leap is required. Although laboratory work will 

continue, the challenge now is not one of basic science, but rather to reduce process costs.  

This appears to be a very key inflection point for the industry. Drawing parallels from the wind, Brazilian ethanol, 

and solar industries, time, scale and steady technology improvements have yielded significant cost reductions in 

each case. Wind power already rivals fossil fuels in electricity generation. Brazil has managed to reduce the cost of 

sugar cane based ethanol to competitive levels. Solar is rapidly approaching grid parity. Once out of the lab, 

growing algae becomes more of an agricultural enterprise, with the technology improvements applied to more 

efficient light management, harvesting, and extraction. DƛǾŜƴ ŀƭƎŀŜΩǎ ǊŜƭŀtive simplicity and daily harvesting cycle 

(as opposed to near-annual cycles for corn and soy), process adjustments and experiments are implemented 

quickly, facilitating steep learning and cost reduction curves. We believe the history of other renewable energy 

sources point to eventual commercial viability, likely within the next two to three years, especially given the 

valuable byproducts and positive externalities of algae farming. In 1995, the DOE estimated algal biodiesel could 

be manufactured at scale for $1.40-$4.40 per gallon
5
Σ ǘƘŜ ƭƻǿŜǊ ŜƴŘ ƻŦ ǿƘƛŎƘ ƛǎ ǾŜǊȅ ŎƻƳǇŜǘƛǘƛǾŜ ǿƛǘƘ ǘƻŘŀȅΩǎ fossil 

fuel costs.   

Scale up  

There are two levels of scale that must be overcome in producing algal oil. The first entails going from the lab to 

the pilot phase of a few acres. Many factors work well in the controlled environment of a lab, but natural outdoor 

elements like weather, contamination, and species invasion can change the production equation significantly. One 

CEO with whom we spoke said that the key to algae is άŎƻƳƛƴƎ ƛƴ ǘƘŜ ƴŜȄǘ Řŀȅ ŀƴŘ ŦƛƴŘƛƴƎ ƛǘ όǘƘŜ ŀƭƎŀŜύ ƛǎ ǎǘƛƭƭ 

ǘƘŜǊŜΦέ 

The second challenge is moving from the pilot plant to commercial scale of thousands of acres. This yields new 

challenges such as the movement of significant volumes of water. A typical algae plant might be 10,000 acres, 

perhaps a modest size in the farming world. In algae farming, however, water management can be more involved, 

presenting a larger challenge.  

Numerous Process Challenges  

One algal company executive has published a άDirty Dozen Deal Breakersέ for algae production. (Source: LiveFuels) 

The following is our summary of this list. A more detailed discussion follows in our report. 

  

                                                                 
5 Aquatic Species Program Review 
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Dirty Dozen Deal Breakers for Algae 

1. Land: Algae need relatively flat land to minimize construction costs of ponds or photobioreactors.          

2. Water: Geographic location and careful design are critical in reducing water demands. Though they can be 

ideal algae locations, desert climates can create severe evaporation problems. 

3. Nutrients: Essential nutrients like nitrogen, phosphorus and potassium can become expensive inputs if not 

managed efficiently.  

4. Strain Selection: In open ponds, the correct algae strain needs to be cultivated in order to withstand the 

local environment. 

5. Temperature: Algae produce optimally only within certain temperature ranges, but must survive 

inherently unpredictable weather. 

6. Predators & Parasites: Algae are the basic elements of many food chains and will attract predators and 

parasites to feed on them. 

7. Toxins: Contamination from outside sources can put algae ecosystems at risk of major productivity losses. 

8. Salt:  Using salt water for algae production eliminates direct competition with agricultural water use. 

However, evaporation increases salinity in open ponds. If salt concentration exceeds a certain level, the 

algae cannot survive. 

9. Pumping: Water is heavy and requires constant movement (and thus energy) to enable efficient algae 

cultivation. 

10. Harvesting: Algae live in water at low concentrations. Harvesting the algae requires filtering large volumes 

of water. 

11. Concentrating: Even after harvesting, algae-laden water can look very green, but it is deceptively dilute 

(one part in 3,000). Drying the mix can be very expensive. 

12. Extraction: Extracting oil through traditional methods, such as with centrifuges, can be expensive. More 

economical approaches are needed. 

The Price of Oil 

Notwithstanding the current global economic decline, current expectations are that petroleum prices will not 

decline to the low levels of the late 1990s. Even so, we believe it is important to note that the prospects for algae 

are tied fairly closely to expectations of the price of oil. Any sustained, significant decline in oil prices may 

adversely affect demand for algal oil and investments in the sector. 
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Market Opportunity: Vast 

 

Algal oil offers a direct potential replacement for petroleum and plant-derived oils; this is a vast market 

opportunity. Most of the media attention goes to the potential displacement of petroleum-based gasoline and 

diesel fuel, as the transportation industry relies almost entirely on petroleum and accounts for roughly 70% of the 

total consumption of petroleum in the U.S. In reality, algal oil could be used for non-transportation uses such as in 

industrial applications and for animal feed or cooking oils. The U.S. alone used 6.37 billion barrels
6
  (about 250 

billion gallons) of finished petroleum products in 2008. This petroleum use exposes the U.S. to extreme price 

swings, as evidenced in 2008, makes the country beholden to often unfriendly foreign powers, pollutes the air, and 

ŎƻƴǘǊƛōǳǘŜǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ /h2 emissions. (Petroleum use accounted for almost 30 percent of all U.S. 

greenhouse gas (GHG) emissions in 2006. As could be expected, transportation is the fastest growing source of 

GHG emissions, according to the U.S. EPA.) 

In reaction to concerns over high fuel prices, the costly dependence on imported oil, and rising GHG emissions, the 

U.S. Congress passed the Renewable Fuel Standard (RFS) program in the Energy Policy Act of 2005 and 

strengthened it under the Energy Independence and Security Act of 2007.  The RFS program requires the U.S. to 

increase the volume of renewable fuel required to be blended into gasoline from 9 billion gallons in 2008 to 36 

billion gallons in 2022. Of the 36 billion gallons, no more than 15 billion gallons can be corn-based ethanol. The law 

requires the remainder to be advanced biofuels that meet at least a 50 percent GHG reduction requirement. 

Brazil and Europe are well-reported as ahead of the U.S. in the search for a biofuels-replacement for petroleum. As 

for ǘƘŜ ŘŜǾŜƭƻǇƛƴƎ ǿƻǊƭŘΣ ǿŜ ōŜƭƛŜǾŜ ǘƘŀǘ /Ƙƛƴŀ ŀƴŘ LƴŘƛŀ ǎŜŜ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ŘŜǇŜƴŘŜƴŎŜ ƻƴ ŦƻǊŜƛƎƴ ƻƛƭ ŀƴŘ are 

increasingly interested in preventing the development of a similar dependence as these countries accelerate their 

use of motor vehicles. 

Will we see algae replacing petroleum? In the near term, the likelihood of full displacement is remote given the 

scale. The volume of petroleum used is tremendous. This means, however, that the opportunity for algae is almost 

limitless in the near to medium term. 

 

The Current Field 

 

This large potential has provided the incentive for a number of algae start-ups, now numbering over 200
7
 

companies, with many based in the United States. Though many companies are still laboratory-only operations, a 

good number have received significant funding.  

Ironically, GreenFuel Technologies, one of the earliest, best funded and most publicized algae companies (founded 

in 2001), announced its closing in May 2009 after failing to secure additional financing from its venture backing. 

GreenFuel had been working on pumping carbon dioxide from smokestacks into bioreactors. 

In reviewing the universe of algae companies, we have identified a group of leaders to monitor based upon 

amount of funding raised (not just committed). (See Exhibit 3 below.) All are privately held except for Florida-

                                                                 
6 Energy Information Administration, U.S. Department of Energy 
7 Prize Capital, July 2009 
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based PetroAlgae, which has a small float and trades infrequently. We rank the companies by funding amount to 

date. We find of note the wide variety of approaches being used. 

Exhibit 3: Leading Algae-to-Fuel Companies 

Company 
 

Total Raised 
($ million) 

Investors/Partners 
include 

Commercialization 
Target 

Note 
 

Sapphire 100+ ARCH, Wellcome Trust, 
Cascade, Venrock 

2011 1 million gallons diesel and jet fuel in 2012; 
enhance algae in open ponds 

Solazyme 76 Roda, Haris and Harris, 
Braemar Energy, 

Lightspeed, VantagePoint, 
Chevron 

2009 Fermentation; requires sugar feedstock 

Algenol 70 Self-funded, Dow,  
Biofields (Mexico) 

2010 New partnership with Dow Chemical; 
Closed photobioreactor for ethanol 

PetroAlgae 45 Valens, Laurus 2009 Pursuing a licensing model with first revenues 
expected in 2009; Biocrude or drop-in feed 
stock. Open ponds 

Aurora 25 Oak Investment Partners, 
Noventi Ventures, Gabriel 

Venture Partners 

2012 Non-transgenic algae in open ponds 

Solix 20 Valero, Shanghai Alliance 
Investment, Southern 

Utes, Infield Capital, I2BF, 
Bohemian Asset 

2013 Engineering better photobioreactors; just 
finished capital raise with Chinese partner 

LiveFuels 10 Quercus Trust (Gelbaum)  Open ocean algae farms 

Seambiotic Unknown Inventure ҍ Israel-based; using electric power plant 
emissions for CO2 

 

Source: Company data, Greener Dawn Research 

 

In our view, the first companies to achieve commercialization will gain a significant competitive advantage in what 

we expect will grow to become a very sizable industry. It was only a few years ago that there were almost no solar 

stocks listed in the U.S.  Today, the solar industry dominates both the market capitalization and trading volume of 

the clean tech industry. Of the 74 largest U.S.-listed renewable energy and clean tech companies, one company 

alone, First Solar (NasdaqGS: C{[wύ ǊŜǇǊŜǎŜƴǘǎ нп҈ ƻŦ ǘƘŜ ǳƴƛǾŜǊǎŜΩǎ ŎƻƳōƛƴŜŘ equity market capitalization and 

37% of daily trading volume
8
. Including SunPower (NasdaqGS: SPWRA and SPWRB), Suntech Power (NYSE: STP), 

and MEMC (NYSE: ²CwύΣ ǘƘŜǎŜ ŦƻǳǊ ŎƻƳǇŀƴƛŜǎ ǊŜǇǊŜǎŜƴǘ ƴŜŀǊƭȅ пл҈ ƻŦ ǘƘŜ ǳƴƛǾŜǊǎŜΩǎ equity market capitalization 

and 57% of daily trading volumeΦ ²Ŝ ŎŀƴΩǘ ǇǊŜŘƛŎǘ ǿƘŜǘƘŜǊ ǘƘŜǊŜ ƛǎ ŀ CƛǊǎǘ {ƻƭŀǊ ƛƴ ǘƘŜ ŀōƻǾŜ ǘŀōƭŜΣ ōǳǘ ǘƘŜ 

potential is there. 

We have spoken and/or met with the executives of most of the leading companies in the above table. To our 

knowledge, these companies represent the best funded algae companies in the U.S.  We provide a review of each 

company and its prospects in the full version of this report, available to our subscribers only.  Become a subscriber 

at www.greenerdawnresearch.com.   

 

                                                                 
8 Source: Greener Dawn Research 

http://www.greenerdawnresearch.com/
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Exhibit 4: Funding for Prominent U.S. Based Algae Companies is over $350 million to date 

 
Funding for the following companies: Sapphire, Solazyme, Algenol, Solix, PetroAlgae, Aurora, LiveFuels, GreenFuel 

Excluding seed rounds  

Source: Greener Dawn Research, Company data 

 

 

Prize #ÁÐÉÔÁÌȭÓ !ÌÇÁÅ &ÕÅÌ 0ÒÉÚÅ 

 

Borrowing from a long tradition of prize competitions, San Diego based Prize Capital is in the midst of launching a 

$10 million California Algae Fuel Prize. Prize Capital hopes that the competition can do for algal fuels what the $10 

million Ansari X Prize, won by the team led by Burt Rutan, did for personal space travel ς accelerate the pathway 

towards commercialization. The Ansari X Prize ended up attracting over $100 million in investment from 26 teams, 

ranging from maverick entrepreneurs to large public companies.  

Though there are a handful of well-funded algae companies, there are many more (over 200 by some counts) that 

do not have significant capital, though they may have great technology. In addition, the industry is pursuing 

various paths to commercialization and there are no overarching industry standards. The competition seeks to 

address these concerns by providing a tangible incentive - $10 million (and possibly more) to be sponsored by Prize 

Capital and other California partners ς to innovative scientists, engineers and entrepreneurs who might otherwise 

not be persuaded to follow through on their research and development in algae.  

 



P a g e  |  1 4  

 

© Greener Dawn Research 2009 

 

About Greener Dawn Research 

Greener Dawn was founded on the belief that we are in the very early stages of a transformation to a more energy efficient, 
lower-carbon global economy. We are equity analysts focused on the renewable energy and clean technology sectors, 
publishing research for our institutional investor subscribers. 

We monitor the following industry verticals: 

Á Energy generation, including solar, geothermal, wind, biomass, ocean and tidal power; 
Á Biofuels; 
Á Energy storage; 
Á Energy efficiency; 
Á Energy infrastructure; and 
Á Smart grid technologies. 

 
Greener Dawn Investment Group (GDIG), of which Greener Dawn Research is a part, is a privately held company providing 
equity research and investment banking services, with a focus on companies in the renewable energy and clean technology 
sectors. The Research division publishes equity research for an institutional investor audience.  The Investment Banking team 
provides financial advisory services to emerging growth private and public companies. GDIG participates in hosting corporate 
leadership meetings and industry events in the alternative energy and clean tech sectors, building relationships with public 
policy thought leaders, and maintaining open lines of communication with various members of the alternative energy 
community - academic leaders, environmental policy makers, businesses, and consultants. This participation at the ground level 
gives us a deeper insight into the industry, broadening our knowledge and improving our research and investment banking 
efforts.  Greener Dawn Investment Group is affiliated with Dawntreader Capital LLC, a registered broker-dealer. 
 
Greener Dawn Inc. focuses on energy and water efficiency, LEED consulting, energy audits, and carbon strategies for Residential 
and Commercial real estate.  They focus on the holistic approach to making an asset more sustainable by lower operating 
expenses, creating green collar jobs, and reducing the carbon footprint.  Homeowners, municipalities, asset managers, and 
building owners are their clients. 
 
Greener Dawn Research is located at 444 South Cedros Avenue, Suite 195, Solana Beach, California 92075. 

 
 
George Santana, CFA, Director of Research 

George Santana is a six-time Institutional Investor ranked equity research analyst. For the past two years, George has covered 

the renewable energy and clean tech sectors, first for B. Riley & Co., then for Global Hunter Securities, two small-cap focused 

institutional brokerages and investment banks. Coverage included companies in the advanced batteries, biofuels, ocean power, 

and solar power industries, including Akeena Solar (NasdaqCM: AKNS), Altair Nanotechnologies (NasdaqCM: ALTI), Entech Solar 

(OTC BB: ENSL.OB: formerly WorldWater and Solar Tech), Ocean Power Technologies (NasdaqGM: OPTT), Real Goods Solar 

(NasdaqGM: RSOL), and Solar Power (OTC BB: SOPW.OB). 

 

From 1999 to 2002, George covered business-to-business (B2B) e-commerce and enterprise software stocks for Los Angeles-

based institutional brokerage and investment bank Wedbush Morgan Securities. Coverage included Ariba (NasdaqGS: ARBA), 

Commerce One, FreeMarkets, and Onvia (NasdaqCM: ONVI).  

 

Prior to his work covering technology stocks, George covered Latin America for seven years. From 1993 to 1998, George 

covered Latin America-based cement and construction stocks for Merrill Lynch, including Cemex (NYSE: CX), Empresas ICA 

(NYSE: ICA), Grupo Tribasa, and Grupo Mexicano de Desarollo in Mexico, Cemento Argos and Cementos Paz del Río in Colombia, 

Cimento Itaú in Brazil, Cementos Lima in Peru, and Vencemos in Venezuela. From 1991 to 1993, he covered Latin America for 

institutional brokerage D. A. Campbell Company in a variety of industries including airlines, cement, construction, hotels and 

tourism, steel and aluminum production, and TV and radio broadcasting.  

 

George was ranked for six consecutive years in the Institutional Investor poll of top analysts while at Merrill Lynch and D. A. 

Campbell Company.  
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Prior to his work covering Latin America, George was a credit analyst covering the high technology industry in the corporate 

lending group at Bank of America. 

 

George received a B.A. in Quantitative Economics from Stanford University. He is a Chartered Financial Analyst (CFA) 

charterholder and holds the following series registrations: 7, 63, 86, 87. 

 

To reach George, please call (858) 345-1662 or email him at gsantana@greenerdawn.com. 

 
Stephen Quirk, Senior Research Analyst 

Steve's responsibilities include research coverage across the renewable energy sector including solar, wind, geothermal, 

biofuels, smart grid technology and energy efficiency. Steve has ten years of investment experience. He started his career in the 

Investment Banking division of Morgan Stanley in New York covering chemical and industrial companies, including DuPont, Dow 

and Schlumberger. He left New York to head up research at Alder Capital, a small-cap based hedge fund in San Diego, where he 

focused on both traditional and alternative energy. In his six years at Alder Capital, the firm grew to approximately $100 million 

in assets under management with compound annual returns of just under20%. 

 

Steve received a B.A. in Economics and a B.A. in History from the University of Virginia.  

 

To reach Steve, please call (858) 345-1674 or email him at squirk@greenerdawn.com. 

 

Disclosures 

Analyst Certification 

¢ƘŜ DǊŜŜƴŜǊ 5ŀǿƴ LƴǾŜǎǘƳŜƴǘ /ƻǊǇΦΣ 5.! DǊŜŜƴŜǊ 5ŀǿƴ LƴǾŜǎǘƳŜƴǘ DǊƻǳǇ όάDǊŜŜƴŜǊ 5ŀǿƴέύ ǊŜǎŜŀǊŎƘ ŀƴŀƭȅǎǘǎ ǊŜǎǇƻƴǎƛōƭŜ 
ŦƻǊ ǘƘƛǎ ǊŜǇƻǊǘ ŎŜǊǘƛŦȅ ǘƘŀǘ όмύ ǘƘŜ ǾƛŜǿǎ ŜȄǇǊŜǎǎŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ŀŎŎǳǊŀǘŜƭȅ ǊŜŦƭŜŎǘ ǎǳŎƘ ŀƴŀƭȅǎǘǎΩ ǇŜǊǎƻƴŀƭ ǾƛŜǿǎ ǊŜƎŀǊŘƛƴg the 
subject ŎƻƳǇŀƴƛŜǎ ŀƴŘκƻǊ ǎŜŎǳǊƛǘƛŜǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ŀƴŘ όнύ ƴƻ ǇŀǊǘ ƻŦ ǎǳŎƘ ŀƴŀƭȅǎǘǎΩ ŎƻƳǇŜƴǎŀǘƛƻƴ ǿŀǎΣ ƛǎ ƻǊ ǿƛƭƭ ōŜ 
directly or indirectly related to the specific recommendations or views expressed by the research in this report. 

I. Required Disclosures 

A. Analyst Compensation 

The analysts responsible for this report will be paid in part based on the profitability of Greener Dawn, which will include 
investment banking revenues, some of which revenues may come from subject companies and/or transactions in securities 
referenced in this report.   

B. Ownership and Conflicts of Interest 

Greener Dawn policy prohibits its research analysts, professionals reporting to analysts and members of their households from 
ƻǿƴƛƴƎ ǎŜŎǳǊƛǘƛŜǎ ƻŦ ŀƴȅ ŎƻƳǇŀƴȅ ƛƴ ǘƘŜ ŀƴŀƭȅǎǘΩǎ area of coverage. 

C. Analyst as Director or Officer 

Greener Dawn policy prohibits its analysts, persons reporting to analysts or members of their households from serving as an 
officer, director, advisory board member or employee of any company in the ŀƴŀƭȅǎǘΩǎ ŀǊŜŀ ƻŦ ŎƻǾŜǊŀƎŜΦ 

D. Greener Dawn Company Specific Disclosures 

See below for any of the following disclosures by Greener Dawn required as to companies referred to in this report: manager or 
co-manager in a pending transaction, 1% or other ownership; compensation for certain services; types of client relationships,  
manager/co-managed public offerings in prior periods; directorships or market making roles. 

mailto:squirk@greenerdawn.com


P a g e  |  1 6  

 

© Greener Dawn Research 2009 

 

Current report: Neither Greener Dawn nor any of its affiliates has any of the foregoing relationships with companies referenced 
in this research report. 

II. Other Disclosures 

This material should be not construed as a recommendation to purchase or sell any security or as an offer to sell or the 
solicitation of an offer to buy any security.  We are not soliciting any action with respect to any security based on this material.  
This material is for the general information of clients of Greener Dawn Investments Group, Inc.  It does not constitute a 
personal recommendation or take into account the particular investment objectives, financial situations, or needs of any 
individual clients.  Before acting on any advice in this material, clients should consider whether it is suitable for their particular 
circumstances and, if necessary, seek professional advice.  The price and value of the investments referred to in this material 
and the income from them may go down as well as up, and investors may realize losses on any investments.  Past performance 
is not a guide to future performance.  Future returns are not guaranteed, and a loss of original capital may occur.  Fluctuations 
in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.  The 
Greener Dawn Investment Group, Inc. does not provide tax advice to its clients, and all investors are strongly advised to consult 
with their tax advisers regarding any potential investment.   

Certain transactions - including those involving futures, options, and other derivatives as well as non-investment-grade 
securities - give rise to substantial risk and are not suitable for all investors.   

This research material is based on current information that we consider reliable, but we do not represent that it is accurate or 
complete, and it should not be relied on as such.  Opinions expressed are our current opinions as of the date appearing on this 
material only.  We endeavor to update on a reasonable basis the information discussed in this material, but regulatory, 
compliance, or other reasons may prevent us from doing so.   

We and our affiliates, officers, directors, and employees, excluding persons involved in the preparation or issuance of this 
material, may from time to time (a) have long or short position in, act as principal in, and buy or sell the securities or derivatives 
(including options) of companies mentioned in this material or (b) act as a manager or co-manager of securities offerings of, 
provide financial advice to, or provide other services for compensation to such companies.   

No part of this material may be (i) copied, photocopied, or duplicated in any form by any means or (ii) redistributed without 
DǊŜŜƴŜǊ 5ŀǿƴ LƴǾŜǎǘƳŜƴǘ DǊƻǳǇ LƴŎΦΩǎ ǇǊƛƻǊ ǿǊƛǘǘŜƴ ŎƻƴǎŜƴǘΦ 

Copyright 2009 Greener Dawn Investment Group, Inc. All rights reserved. 


