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Research Brief 
SASB’s Industry Brief provides evidence for the disclosure topics in the Biofuels industry. The brief opens 

with a summary of the industry, including relevant legislative and regulatory trends and sustainability 

risks and opportunities. Following this, evidence for each disclosure topic (in the categories of 

Environment, Social Capital, Human Capital, Business Model and Innovation, and Leadership and 

Governance) is presented. SASB’s Industry Brief can be used to understand the data underlying SASB 

Sustainability Accounting Standards. For accounting metrics and disclosure guidance, please see SASB’s 

Sustainability Accounting Standards. For information about the legal basis for SASB and SASB’s 

standards development process, please see the Conceptual Framework. 

SASB identifies the minimum set of disclosure topics likely to constitute material information for 

companies within a given industry. However, the final determination of materiality is the onus of the 

company. 
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INTRODUCTION 

The Biofuels industry plays an important role in 

addressing climate change and other 

environmental externalities by contributing to the 

total mix of renewable energy used globally. 

While biofuels can have lower lifecycle 

greenhouse gas (GHG) emissions than 

conventional gasoline, other environmental 

externalities associated with feedstock cultivation 

and biofuel production need to be taken into 

account. As the industry has grown substantially 

over the past decade and is expected to continue 

growing in the future, primarily driven by global 

clean energy regulations, it is becoming more 

challenging for companies to balance their ability 

to scale with managing the environmental and 

social impacts of biofuel production. The key 

issues facing biofuel companies include lifecycle 

emissions balance, the industry’s impacts on food 

markets, and the environmental impacts of 

feedstock production. 

To continue receiving government and public 

support, companies might have to look into the 

production of advanced (second- and third-

generation) biofuels that have lower 

environmental impacts. Given the complex 

regulatory environment and the significant 

governmental support of the industry, companies 

may choose to manage some of the key 

sustainability challenges by influencing policy 

outcomes rather than by approaching them 

through operational or business strategies. These 

actions could potentially create additional 

uncertainty in the Biofuels industry if the 

industry’s regulatory initiatives are not aligned 

with positive long-term societal outcomes. 

Management (or mismanagement) of certain 

sustainability issues, therefore, has the potential 

to affect company valuation through impacts on 

profits, assets, liabilities, and cost of capital. 

Investors would obtain a more holistic and 

comparable view of performance with biofuels 

companies reporting metrics on the material 

sustainability risks and opportunities that could 

affect value in the near and long term in their 

regulatory filings. This would include both positive 

and negative externalities, and the non-financial 

forms of capital that the industry relies on for 

value creation. 

Specifically, performance on the following 

sustainability issues will drive competitiveness 

within the Biofuels industry: 

• Reducing emissions of nitrogen oxides

(NOx), sulfur oxides (SOx), volatile organic

compounds (VOCs), particulate matter

(PM), and hazardous air pollutants (HAPs);

• Improving water efficiency in

manufacturing to reduce water-related

risks;

SUSTAINABILITY DISCLOSURE TOPICS 

ENVIRONMENT 

• Air Quality

• Water Management in Manufacturing

BUSINESS MODEL AND INNOVATION 

• Product Formulation & Impacts
on Food Markets

• Lifecycle Emissions Balance

LEADERSHIP AND GOVERNANCE 

• Management of the Legal & Regulatory
Environment

• Operational Safety, Emergency
Preparedness, and Response

• Sourcing & Environmental Impacts
of Feedstock Production
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• Minimizing direct and indirect impacts on

food markets and using alternative

feedstocks for biofuel manufacturing;

• Reducing lifecycle GHG emissions of

products;

• Ensuring that business strategy is aligned

with the long-term interests of society;

• Ensuring the highest standards of process

safety at biorefineries; and

• Ensuring that the highest environmental

standards are met within supply chains.

INDUSTRY SUMMARY 

The Biofuels industry is composed of companies 

that produce biofuels, including ethanol and 

biodiesel, and process the raw materials for 

production.I Companies typically operate 

biorefineries, where feedstocks are converted into 

liquid fuel. Biofuels are derived from plant- or 

animal-based organic feedstocks and are primarily 

used as fuel in internal combustion engines or 

heating systems. Ethanol (ethyl alcohol) and 

biodiesel are the most widely produced biofuels. 

Other fuel types include biogas, biohydrogen, and 

synthetic biofuels.1  

Biofuels are generally organized according to the 

technological processes involved in their 

manufacture. First-generation biofuels are those 

derived from a variety of edible or non-edible fuel 

crops and are made through common 

fermentation, distillation, and esterification 

technologies. Second-generation biofuels are 

made from non-edible crops or the non-edible 

parts of food crops or other plant material, called 

cellulosic feedstocks, and may require more 

sophisticated production methods. Third-

generation biofuels, a nascent market, are 

I Industry composition is based on the mapping of the Sustainable 
Industry Classification System (SICSTM) to the Bloomberg Industry 
Classification System (BICS). A list of representative companies 
appears in Appendix I. 

produced using algae and advanced technologies. 

Second- and third-generation biofuels are 

commonly referred to as advanced biofuels. Given 

these fuels’ technological limitations and high 

production costs, only first-generation biofuels 

were made on a commercial scale until September 

2014, when the first large cellulosic ethanol plant 

began production in the United States.2 

Ethanol is blended with motor gasoline to 

oxygenate the fuel, which encourages more 

complete combustion and results in reduced air 

pollution and greater fuel efficiency.3 Biodiesel 

facilities use vegetable oils and some animal fats 

to produce diesel that is a cleaner-burning, 

nontoxic, and biodegradable alternative to 

petroleum diesel.4 Biofuels companies’ customers 

are chiefly fuel-blending and fuel-supply 

companies, including major integrated oil 

companies.5  

Industry Size and Segments 

Globally, the industry generates almost $60 billion 

in annual revenue.6 The largest companies listed 

on U.S. exchanges include Green Plains 

Renewable Energy, Renewable Energy Group, 

Pacific Ethanol, and REX American Resources.7 

Some agricultural producers may also be vertically 

integrated with the biofuels segment. For 

example, Archer-Daniels-Midland (ADM) 

generated almost $8 billion from the Biofuels 

industry in 2014. While this amount represents 

just under 10 percent of the company’s revenue, 

it still puts ADM at the top of U.S.-listed 

companies.8 The regulations discussed further in 

this brief mandate that oil and gas companies 

blend biofuels in their gasoline manufacturing 

processes. This has prompted some companies in 

the Oil and Gas industry to integrate biofuel 

manufacturing into their operations. Valero 

Energy, for example, has a biofuels segment that 

generated $4.8 billion in 2014, representing 3.7 
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percent of the company’s total revenue.9 Ethanol 

for use as a gasoline substitute is currently the 

most widely produced and consumed biofuel 

globally, representing more than 90 percent of 

total biofuel production.10 Therefore, much of the 

discussion in this industry brief focuses on ethanol 

production. In 2014, global ethanol production 

hit nearly 24.6 billion gallons, up from 

approximately 13 billion gallons in 2007. The 

largest producers of ethanol are the U.S. and 

Brazil, accounting for 60 and 25 percent of the 

world’s production in 2014, respectively. Only 6 

percent of global ethanol is produced in Europe.11 

Biodiesel production is significantly lower than 

ethanol production. In 2014, about 1.4 billion 

gallons of biodiesel were produced in the U.S.12 

The primary feedstock for U.S. ethanol production 

is cornstarch, which is derived from the U.S. corn 

harvest. Brazil chiefly uses its large domestic 

supply of sugarcane as a feedstock.13 The 

selection of feedstocks is driven in large part by 

price, availability, and, increasingly, by 

government fuel mandates, which are discussed 

in the section below. 

Key External Drivers 

Government energy policy is a major driver of 

demand in the Biofuels industry worldwide. The 

industry took root in the oil shocks of the 1970s, 

after which energy independence became an 

important political issue in many countries. In 

both the U.S. and Brazil, the agricultural sector 

and energy policy helped drive the development 

of domestic ethanol markets. Although ethanol 

production quickly rose in the 1980s, the low oil 

prices and lack of political support during the 

1990s slowed the industry’s growth. Ethanol 

production in the U.S. rose from only 1 billion 

gallons to 1.7 billion gallons between 1992 and 

2001.14 However, ethanol began to be more 

widely used as a gasoline oxygenate in the early 

2000s, as concern mounted over groundwater 

contamination from the use of methyl tertiary 

butyl ether (MTBE). Furthermore, a tax credit 

given to fuel blenders promoted the use of 

ethanol in motor fuel.15 

In the 2000s, governments worldwide, notably 

the U.S., Brazil, and the E.U., initiated or 

expanded programs to blend biofuels with 

conventional petroleum fuels. These efforts were 

designed primarily to reduce dependence on 

energy imports, reduce the adverse impacts of 

fossil fuel consumption, and promote rural 

development.16 After the implementation of the 

Renewable Fuel Standard (RFS) in the U.S., 

introduced as part of the 2005 Energy Policy Act 

and amended by the 2007 Energy Independence 

and Security Act (EISA), U.S. ethanol production 

soared, rising from 1.7 billion gallons in 2001 to 

13.9 billion gallons in 2011. Guaranteed domestic 

demand allowed for rapid expansion of the 

industry. Biodiesel, however, was not as 

aggressively targeted by the RFS and remains a 

much smaller market in the U.S.17 

Unlike in the U.S. and Brazil, the principal driver 

of biofuel adoption in the E.U. was the region’s 

fulfillment of Kyoto Protocol targets. As 

approximately half of the E.U.’s light vehicle fleet 

is diesel-powered, and in some E.U. countries 

more than half of new car sales are diesel 

vehicles, the region’s biofuel policy had to focus 

on biodiesel versus ethanol. This required an 

expansion in the region’s production of oil crop 

(such as rapeseed), as most cereal crops are not 

suitable for biodiesel production.18  

More than 50 countries have adopted biofuels 

targets or fuel mandates. Adoption in the major 

producing countries has been further influenced 

by agro-industrial lobbies and national energy 

policies.19 It is likely that government fuel 

mandates will continue to play a central role in 

the industry’s long-term evolution. The 
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specificities of the major global fuel mandates are 

discussed in the Legislative and Regulatory Trends 

section, below. 

While biofuels are produced worldwide, the 

publicly listed companies in the Biofuels industry 

operate primarily in the U.S., though some have 

operations abroad, notably in India, Brazil, and 

South Korea.20 Production generally occurs close 

to the source of corn and soy feedstocks, which 

lowers feedstock transportation costs. The vast 

majority of U.S. biofuels production occurs in the 

U.S. Midwest, proximate to ample corn, soy, and 

animal-based feedstock supplies.21  

While production is largely domestic, the market 

for biofuels is international. Thus, biofuels policies 

in foreign nations can affect the demand for U.S.-

produced fuels. The U.S. exports ethanol to 

foreign markets, including Canada and Brazil, but 

it also imports ethanol from Brazil. U.S. demand 

for sugarcane ethanol from Brazil is largely due to 

the growing requirements of the RFS, as well as 

state programs, including California’s Low Carbon 

Fuel Standard. Domestic production in the U.S. 

and Brazil is also influenced by feedstock harvest 

levels.22 

Cost Structure and Valuation 

Biofuel production is capital- and resource-

intensive. Machinery, energy, and water are 

required for processing feedstocks into fuel. Given 

the diverse processes involved in producing 

different types of biofuel, the energy and 

equipment requirements may vary. During ethanol 

production, plant starches or other sugar-rich 

biomass is fermented to produce alcohol, and 

then distilled to separate the ethanol from the 

feedstock. This process requires equipment for 

milling, cooking, fermentation, and centrifuging. 

Biodiesel production also requires energy, water, 

and machinery.23 

The major costs in ethanol production are 

feedstocks and energy. Feedstocks may represent 

between 50 and 70 percent of input costs, 

depending on prices. Feedstock prices are 

sensitive to crop yields, oil prices, and 

transportation costs. Energy is required to heat 

feedstock mixed with water for fermentation and 

to distill ethanol out of the by-product, stillage, or 

distillers grains. The primary energy source in 

ethanol production is natural gas, while coal and 

electricity may be used to power boilers and 

machinery. Ethanol production is also water-

intensive, as water is required during the 

fermentation process, in which feedstocks are 

heated along with bacteria and other catalysts.24 

The chief barriers to entry are the need for capital 

equipment, though technological barriers may 

exist for some advanced biofuels. Traditional 

methods of producing first-generation biofuels 

are widely practiced.25 The industry also competes 

with agricultural producers of food and fiber for 

feedstocks.26  

According to a United Nations study of the 

relationship between oil prices and ethanol 

between 1980 and 2012, prices had a non-linear 

relationship in the short term and were positively 

correlated in the long term. This is due to the fact 

that petroleum gasoline and ethanol are, to an 

extent, substitutes; therefore, higher oil prices can 

boost ethanol prices as demand shifts.27  

Financial margins in the Biofuels industry tend to 

be slim because of high feedstock and energy 

costs. For most biofuel producers, the primary 

driver of profitability is the gross margin between 

feedstock costs and the price of products sold. For 

ethanol producers, the main products sold are 

ethanol and stillage, which is often used as animal 

feed. Due to the inherent fluctuations in 

commodity crop and energy prices, biofuel 

companies’ profits tend to be volatile. The median 

gross margin of companies in the Biofuels 
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industry in fiscal year (FY) 2014 was 19 percent, 

while the median net income margin was 3.4 

percent. This is significantly higher than in FY 

2013, when the median margins were 7.8 percent 

and negative 0.1 percent, respectively.28  

The successful performance of companies in the 

Biofuels industry depends on their ability to lock 

their forward margins. Firms do not take on the 

risk of volatile commodity prices (including corn, 

ethanol, natural gas, and oil), but use various 

hedging strategies to try to lock in favorable 

operating margins using futures and forward 

contracts. Companies utilize advanced margin-

management systems to ensure their 

profitability.29 

The Biofuels industry remains small compared 

with established energy industries, such as oil, 

gas, and coal. Pure-play biofuels companies 

compete with larger oil and gas refining 

companies that have the refining capacity to 

produce biofuels along with fossil fuels.  

According to the Organization for Economic Co-

operation and Development (OECD), global 

ethanol and biodiesel production are expected to 

grow in the next decade, driven mainly by biofuel 

mandates. According to the OECD, global ethanol 

production is expected to reach approximately 

158 billion liters by 2023. Almost a half of it, 71 

billion liters, is expected to be produced in the 

U.S. while Brazil is expected to produce 50 billion 

liters by 2023. Global biodiesel production is 

estimated to reach 40 billion liters by the same 

year.30  

In the U.S., ethanol use is limited by the so-called 

ethanol blend wall, a 10 percent cap on the 

percentage of ethanol that is blended in gasoline, 

also called E10.31 The limit is established partly by 

policy and partly by technological limits of the 

older vehicles currently on the road. In 2011, the 

Department of Energy (DOE) found that vehicles 

manufactured after 2001 could use fuel blends 

with up to 15 percent ethanol (E15) without 

causing significant engine damage.32 In essence, 

the RFS sets a floor on ethanol consumption, 

while the blend wall sets a ceiling. In 2010 and 

2011, the Environmental Protection Agency (EPA) 

granted waivers for E15 use in model year 2001 

and newer cars and light-duty trucks. The waivers 

came in response to requests by major ethanol 

lobbying group Growth Energy, 54 ethanol 

manufacturers, and the DOE report.33  

The U.S. cellulosic ethanol mandate is expected to 

reach only 12 percent of the target by 2023. In 

Europe, fulfillment of the European Renewable 

Energy Directive (RED) will likely require biofuel 

imports. As discussed above, the industry is 

heavily dependent on government policy and 

technological advancements, so actual growth 

may vary greatly from projections.34 

LEGISLATIVE AND REGULATORY 
TRENDS IN THE BIOFUELS INDUSTRY 

The Biofuels industry is subject to regulation by 

various entities at the federal, state, and local 

levels. Regulations in the U.S. and abroad 

represent the formal boundaries of companies’ 

operations, and are often designed to address the 

social and environmental externalities that 

businesses can create. Beyond formal regulation, 

industry practices and self-regulatory efforts act 

as quasi-regulation and also form part of the 

social contract between business and society. In 

this section, SASB provides a brief summary of key 

regulations and legislative efforts related to this 

industry, focusing on social and environmental 

factors. SASB also describes self-regulatory efforts 

on the part of the industry, which could serve to 

pre-empt further regulation.II  

                                                           
II This section does not purport to contain a comprehensive review 
of all regulations related to this industry but is intended to 
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Government energy policy is a chief driver of the 

Biofuels industry worldwide, in terms of both 

demand and competitive advantages. In the U.S., 

the chief policy is the RFS. Under the authority of 

the Clean Air Act (CAA), last amended in 1990, 

the EPA is required to set annual standards for the 

RFS program, which established fuel-blending 

targets for categories of renewable liquid fuels 

derived from biomass feedstocks.35 The initial RFS 

mandate required that a total of 7.5 billion 

gallons of renewable fuels be blended into 

gasoline by 2012. In 2007, the original RFS was 

expanded under EISA to encompass greater 

production and a greater range of possible fuels 

and feedstocks. The current, amended RFS, called 

RFS2, expands the mandate to include biodiesel, 

increases the renewable blending total to 36 

billion gallons by 2022, establishes new categories 

of renewable fuel with individual volume 

requirements for each, and requires the EPA to 

enforce lifecycle greenhouse gas performance 

standards in the use phase for each category of 

renewable fuel, compared with a petroleum fuel 

baseline.36  

The requirements of the RFS apply to four main 

categories of biofuel, each with distinct lifecycle 

GHG reduction and feedstock standards:  

• Renewable fuels, which must show at 

least a 20 percent GHG reduction from 

the baseline and include various plant and 

animal-based feedstocks;  

• Advanced biofuels, which must achieve a 

50 percent or greater GHG reduction and 

may be derived from cellulosic or 

biomass-based feedstocks;  

• Biomass-based diesel, which must show a 

50 percent or greater GHG reduction 

from the baseline and use algal oil, waste 

fats, and grease feedstocks; and  

                                                                                           
highlight some ways in which regulatory trends are impacting the 
industry. 

• Cellulosic fuel, which must achieve a 60 

percent or greater GHG reduction from 

the baseline and utilize cellulose, 

hemicellulose, or lignin feedstocks.  

Sugarcane ethanol, which must achieve at least a 

50 percent GHG reduction from the baseline, 

does not fall into these broader biofuel 

categories, but it can still be used to fulfill RFS 

requirements. Per the RFS2 mandate, cellulosic 

biofuels will represent the majority of volume 

growth through 2022.37 Lifecycle GHG reduction 

of biofuels compared to petroleum product 

baselines is thus a major competitive driver in the 

industry.  

Per the RFS, regulated entities, which include 

parties involved in the production, distribution, 

importation, and sale of transportation fuels, such 

as petroleum refineries, large ethanol producers, 

chemical producers, and fuel dealers, must meet 

annual production and blending volumes and 

report values to the EPA.38 Obligated parties 

include facilities producing more than 10,000 

gallons of renewable fuel per year.39 In the U.S., 

obligated parties must show compliance with the 

RFS2 by retiring Renewable Identification 

Numbers (RINS), which are credits generated for 

every gallon of renewable fuel produced. 

Obligated parties in violation of the requirements 

may face fines of up to $37,500 per day, in 

addition to the amount of economic gain or 

savings resulting from each violation. RINs are 

specific to the type of biofuel produced, and they 

may be sold and traded in order to meet the 

EPA’s requirements.40  

The EPA has the authority to adjust the volume 

requirements of the RFS2. It may reduce the 

volume of cellulosic biofuel produced annually, 

which it has done repeatedly because of the lack 

of commercial-scale production. The EPA can also 

set the annual biomass-based diesel standard 
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every year, along with a “general waiver 

authority” to reduce or renounce any or all of the 

RFS2 mandates because of extenuating 

circumstances or lack of supply.41 

In November 2014, the EPA announced that it 

had delayed its 2014 RFS quota announcement 

until 2015. The agency pledged to publish biofuel 

production targets for the years 2014, 2015, and 

2016 at that time. This announcement came after 

the 2014 targets were delayed by nearly a year. In 

November 2013, the EPA proposed lowering the 

renewable-fuel-blending mandate from 18.15 

billion gallons to between 15 and 15.52 billion 

gallons, the first use of its general waiver 

authority.42  

On November 30, 2015, the EPA released the 

delayed mandate.43 The published RFS mandates 

are focusing on increasing the share of advanced 

biofuels available to the market, given their lower 

lifecycle environmental impacts. The new rules 

significantly increase the required amount of the 

most environmentally friendly biofuel, cellulosic 

biofuel. The 2016 standard for these advanced 

biofuels is 230 million gallons, or seven times, 

higher than the actual 2014 volumes. The final 

2016 total renewable standard is 1.83 billion 

gallons, or 11 percent, higher that the 2014 level, 

while the proposed advanced biofuel standards 

increase the requirement by 940 million gallons, 

or 35 percent. By 2017 the biodiesel standard 

reaches 2 billion gallons, an increase of 23 

percent from the actual 2014 volumes.44  

Furthermore, in October 2015, the EPA 

announced a plan to start preliminary research on 

the lifecycle impact of the RFS. The research will 

help determine the EPA’s compliance with the 

reporting requirements of laws authorizing the 

RFS and update the analysis supporting the 

program with recent findings on the lifecycle 

impacts of biofuels.45 

The EPA also enforces regulations that govern the 

air, land, and water pollution that can result from 

biofuel refining. Per EISA, the EPA must produce a 

triennial report to Congress on the environmental 

and resource impacts of current and expected 

biofuels production and use, including feedstock 

production in the U.S. and abroad. The first such 

report, issued in 2012, examines issues including 

air quality, availability and contamination of 

water, soil quality and conservation, ecosystem 

health, and the effects of invasive plants. The 

report is considered necessary to help Congress 

fulfill the goals of the RFS2.46 Conventional 

biofuels manufacturers may need to be 

increasingly aware of the environmental 

externalities of their suppliers.  

Biorefineries must obtain permits for emissions of 

regulated pollution when they establish or expand 

facilities or production levels. Such permits may 

also be revoked or modified. The EPA’s National 

Emissions Standards for Hazardous Air Pollutants 

(NESHAP) are the most pertinent for biofuels 

facilities.47 The CAA requires the EPA to set air 

quality standards for biofuel production facilities. 

The CAA sets two types of air standards: primary 

standards, which establish limits to protect public 

health; and secondary standards, which establish 

limits to protect public welfare in relation to 

crops, vegetation, buildings, and visibility. 

Facilities may be required to obtain air emissions 

permits and maintain emissions below certain 

thresholds, depending on the pollutant. The CAA 

also established a preconstruction permitting 

system applicable to newly constructed facilities. 

Facilities may also be required to use the best 

available control technology (BACT) to keep air 

emissions below CAA thresholds.48 

Under the EPA’s Greenhouse Gas Reporting 

Program (GHGRP), biorefineries with point-source 

GHG emissions greater than 25,000 tons per year 

must report emissions. The GHGRP is designed to 
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collect data to inform future policy decisions, 

including programs to reduce emissions.49 In 

2013, 163 ethanol facilities reported to the 

program.50 Facility process emissions are factored 

into the lifecycle emissions values as required 

under the RFS and biofuels policies in other 

countries, whereby companies face unique risks 

and opportunities related to their process 

emissions. Under the Clean Water Act’s National 

Pollutant Discharge Elimination System (NPDES), 

biofuel facilities must obtain water withdrawal 

and discharge permits. Biofuel facilities must also 

report spills of regulated substances above 

threshold quantities, per the Emergency Planning 

Community Right to Know Act, and their 

consumption of public water, under the Safe 

Drinking Water Act.51 Some biofuels companies 

have also received federal grants and loans to 

construct facilities. The National Environmental 

Policy Act requires federal agencies to incorporate 

environmental factors when planning federally 

funded biofuels projects.52 

Moreover, the EPA requires each manufacturer or 

importer of motor vehicle fuel, including fuel 

additives, to register their products with the 

agency under the Section 211 of the CAA. The 

regulation is meant to help the EPA collect 

information about emissions and health effects 

related to fuels and fuel additives, as well as 

enable it to minimize public health risks from 

exposure to these emissions, where appropriate. 

The information required as a part of registration 

includes the feedstock used in manufacturing and 

a description of the manufacturing process itself. 

At the same time, the information should cover 

the results of emissions and health effects testing 

in one of the several forms allowed.53  

Certain criteria for compliance with renewable 

energy standards are stricter in the E.U. than in 

the U.S. RED 2009/28/EC, adopted on April 23, 

2009, promotes the use of energy from 

renewable sources, with the goal of increasing 

the share of renewables in energy consumption to 

20 percent, including a 10 percent share of 

renewables in transport, in the E.U. by 2020. To 

take into account potential negative externalities 

of biofuel manufacturing, Article 17 of the RED 

defines two sets of sustainability criteria—

compliance with which determines whether the 

biofuels can be considered as renewable fuel. 

Aside from the certain lifecycle GHG emissions 

thresholds that biofuels should meet to achieve 

compliance, biofuels cannot be made from raw 

materials obtained from land with high 

biodiversity value, from land with high carbon 

stock, or from peatland, “unless evidence is 

provided that the cultivation and harvesting of 

that raw material does not involve drainage of 

previously undrained soil.” While social criteria 

are not currently mandated by the RED, the 

European Commission continues to assess the 

impact of biofuel production on food prices and 

“wider development issues.”54  

In addition to environmental externalities, biofuel 

production carries inherent dangers to facility 

workers, including explosions, fires, heavy 

machinery, exposure to hazardous substances, 

and suffocation in grain elevators. The U.S. 

Department of Labor’s Occupational Safety and 

Health Administration (OSHA) enforces health and 

safety laws pertaining to the operation of biofuel 

facilities. OSHA may impose monetary penalties 

on companies that violate worker health and 

safety regulations.55 

SUSTAINABILITY-RELATED RISKS 
AND OPPORTUNITIES 

Industry drivers and recent regulations suggest 

that traditional value drivers will continue to 

impact financial performance. However, 

intangible assets such as social, human, and 
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environmental capitals, company leadership and 

governance, and the company’s ability to innovate 

to address these issues are likely to increasingly 

contribute to financial and business value. 

Broad industry trends and characteristics are 

driving the importance of sustainability 

performance in the Biofuels industry: 

• Environmental capital and 

externalities: Biofuel processing and 

biofuel feedstock production can 

contribute to air and water pollution and 

ecological degradation. Resource 

efficiency and conservation can help the 

industry avoid regulatory penalties or 

higher operating costs. Increasingly 

stringent regulation raises the likelihood 

and magnitude of adverse impacts in the 

short term.  

• Importance of innovation: Achieving 

net carbon emissions reduction is a 

central driver of biofuels energy policy 

worldwide and may help determine 

competitive advantages within the 

industry. 

• Social externalities and license to 

operate: Demand for biofuel feedstocks, 

either edible or inedible, can increase 

competition with food crop production 

for land and resources. This may result in 

higher food prices and increased food 

price volatility, drive concerns over food 

security, and ultimately affect public 

perception and government biofuel 

policy. The use of alternative feedstocks 

may lower the industry’s impact on global 

food markets and enhance public support 

for the industry.  

• Reliance on government support: The 

industry’s political support for feedstock 

production and government mandates 

may be detrimental in the long-term, as 

feedstock production can create social 

and environmental externalities that 

adversely affect public and political 

support for government biofuel 

mandates. 

As described above, the regulatory and legislative 

environment surrounding the Biofuels industry 

emphasizes the importance of sustainability 

management and performance. Specifically, 

recent trends suggest a regulatory emphasis on 

environmental protection and accounting for 

social externalities, which will serve to align the 

interests of society with those of investors. 

The following section provides a brief description 

of each sustainability issue that is likely to have 

material financial implications for companies in 

the Biofuels industry. This includes an explanation 

of how the issue could impact valuation and 

evidence of actual financial impact. Further 

information on the nature of the value impact, 

based on SASB’s research and analysis, is provided 

in Appendix IIA and IIB.  

Appendix IIA also provides a summary of the 

evidence of investor interest in the issues. This is 

based on a systematic analysis of companies’ 10-K 

and 20-F filings, shareholder resolutions, and 

other public documents, which highlights the 

frequency with which each topic is discussed in 

these documents. The evidence of interest is also 

based on the results of consultation with experts 

participating in an industry working group (IWG) 

convened by SASB. The IWG results represent the 

perspective of a balanced group of stakeholders, 

including corporations, investors or market 

participants, and public interest intermediaries.  

The industry-specific sustainability disclosure 

topics and metrics identified in this brief are the 

result of a year-long standards development 

process, which takes into account the 

aforementioned evidence of interest, evidence of 
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financial impact discussed in detail in this brief, 

inputs from a 90-day public comment period, and 

additional inputs from conversations with industry 

or issue experts. 

A summary of the recommended disclosure 

framework and accounting metrics appears in 

Appendix III. The complete SASB standards for the 

industry, including technical protocols, can be 

downloaded from www.sasb.org. Finally, 

Appendix IV provides an analysis of the quality of 

current disclosure on these issues in SEC filings by 

the leading companies in the industry. 

ENVIRONMENT 

The environmental dimension of sustainability 

includes corporate impacts on the environment. 

This could be through the use of natural resources 

as inputs to the factors of production (e.g., water, 

minerals, ecosystems, and biodiversity) or 

environmental externalities and harmful releases 

in the environment, such as air and water 

pollution, waste disposal, and GHG emissions. 

Biofuel production generates pollution, which 

may affect air, land, water resources, and human 

health. As regulations governing environmental 

and resource protection become more stringent, 

the potential financial benefit of pollution 

mitigation will rise. GHG emissions associated 

with biofuel production and environmental 

externalities of biofuel feedstock consumption are 

addressed in the Business Model and Innovation 

and the Leadership and Governance sections, 

below, as these topics affect biofuel producers 

primarily through their competitive position and 

their supply chain.  

Air Quality 

Air emissions from ethanol and biodiesel 

production include HAPs, VOCS, and criteria air 

pollutants (CAPs), groups of substances that, 

given their adverse human health and 

environmental impacts, are regulated by the EPA 

and state environmental agencies.III Primary 

substances of concern include PM10 and PM2.5 

(particles less than 10 or 2.5 microns in diameter), 

NOx, carbon monoxide (CO), sulfur dioxide (SO2), 

acetaldehyde, acrolein, hexane, ethanol, 

formaldehyde, methanol, acetic acid, and lactic 

acid. Emissions can come from grain-handling 

equipment, boilers, wastewater treatment, and 

from cooling, drying, distillation, and 

fermentation units.56 In most cases, the EPA has 

delegated the enforcement of air emissions 

regulations to individual states.57 The EPA’s New 

Source Performance Standards (NSPS) establish 

emission limits, equipment requirements, and 

monitoring and reporting requirements for new or 

modified biorefineries, while NESHAP addresses 

emissions from existing facilities.58  

Biofuel producers face regulatory compliance 

costs and penalties, as well as higher operating 

and capital expenditures for technological and 

process improvements, to keep air emissions 

under control, including installation of BACT. 

Companies could also face permit restrictions or 

delays from state and local agencies if their 

facilities do not meet emissions standards.59 

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Air emissions for the following pollutants: 

NOx (excluding N2O), SOx, VOCs, PM, 

and hazardous air pollutants HAPs; and 

                                                           
III Emissions of GHGs from biofuel production, which contribute to 
biofuels’ overall carbon footprint and thus their attractiveness as 
alternative fuels, is addressed in the Lifecycle Emissions Balance 
issue in the Business Model and Innovation section of this brief. 
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• Number of incidents of non-compliance 

with air quality permits, standards, and 

regulations. 

Evidence  

As mentioned above, hazardous air emissions 

from biofuel production may impact the financial 

performance of companies, primarily through 

permitting issues that affect operating 

capabilities, regulatory compliance costs, and 

regulatory fines. Although the industry’s 

emissions are small, relative to those of other 

manufacturing industries like petroleum and 

chemical production, federal, state, and local 

emissions regulations still create regulatory risks 

and costs. At same time, as regulatory 

frameworks such as RFS2 in the U.S. and RED in 

the E.U. continue to expand, biofuel 

manufacturing is likely to increase. As discussed in 

the Industry Summary, global ethanol production 

increased significantly over the past decade, 

which signifies environmental and social 

externalities associated with refining. 

A recent independent study found that ethanol 

emissions may be 30 times higher than 

government estimates. The measurements were 

done at an ADM refinery in Decatur, Illinois, and 

show that VOC emissions were five times higher 

than government estimates based on 

manufacturing information.60 VOCs are a 

precursor to PM2.5 and ozone formation. PM2.5 

is associated with health effects such as 

premature mortality for adults and infants, heart 

attacks, asthma attacks, and work-loss days. 

Besides its human health effects, ozone is 

associated with impacts on vegetation and the 

climate.61 

State environmental agencies have brought 

lawsuits against individual producers or multiple 

companies concurrently. For example, in October 

2002, the Minnesota Pollution Control Agency 

(MPCA), the EPA, and the U.S. Department of 

Justice reached a settlement with 12 Minnesota 

ethanol plants charged with violating CAA 

permitting rules. The MPCA discovered that some 

types of VOC emissions from ethanol refineries 

had never been measured at the facilities, so 

reported emissions were 10 times lower than 

actual emissions. Therefore, multiple ethanol 

plants had received invalid air emissions permits. 

The companies involved in the settlement were 

required to install pollution-control systems, most 

of which cost upwards of $1 million, and were 

each fined between $19,000 and $39,000 for 

violating the provisions of the CAA. The 

companies were also required to meet new 

restrictions on emissions of NOx, PM, CO, and 

various VOCs, which create additional operational 

expenses.62  

More recently, in 2011, United Ethanol, a small 

ethanol producer based in Wisconsin, paid a 

$700,000 fine to settle allegations that its ethanol 

plant in Milton, Wisconsin, periodically violated air 

emissions laws starting in 2007. The complaint 

alleged that the plant had violated emission limits 

of PM, VOCs, NOx, and CO, and had failed to 

install and maintain pollution-control equipment. 

The company agreed to be monitored by the 

Wisconsin Department of Natural Resources for 

three years following the agreement.63  

Company financial disclosure addresses some of 

the risks presented by air emissions and 

regulations, with a focus on permitting and cost 

implications. Aemetis, an advanced biofuel 

producer, stated, “Obtaining and maintaining 

those permits requires us to incur costs, and any 

future more stringent standards may result in 

increased costs and may limit or interfere with our 

operating flexibility. These costs could have a 

material adverse effect on our financial condition 

and results of operations.”64 Biofuel companies 

are required to obtain permits for different 
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categories of emissions based on expected 

production volumes. As greater production 

correlates with higher emissions, permits are, in 

effect, a limiting factor of production.  

Green Plains Renewable Energy, a major U.S. corn 

ethanol producer, directly acknowledged this risk 

in its FY 2013 Form 10-K: “Ethanol production 

involves the emission of various airborne 

pollutants, including particulate, carbon dioxide, 

oxides of nitrogen, hazardous air pollutants and 

volatile organic compounds. In addition, the 

governing state agencies could impose conditions 

or other restrictions in the permits that are 

detrimental to us or which increase our costs 

above those required for profitable operations. 

Any such event could have a material adverse 

effect on our operations, cash flows and financial 

position.”65 

According to the FY 2014 Form 20-F of Abengoa, 

a Spain-based biofuel producer, environmental 

laws may require the company to install pollution-

control equipment or change the way it operates. 

The company may be a subject to significant fines 

and revocation of permits, which could result in 

facility shutdown, for violation of these laws.66  

Value Impact 

Exceeding limits on air emissions may result in 

regulatory penalties, higher regulatory compliance 

costs, or new capital expenditures to upgrade 

equipment. Companies could face one-off 

impacts on cash flows as a result of fines and 

litigation, which may also create contingent 

liabilities. Companies may also find delays in 

obtaining permits if they do not meet state or 

local emissions limits, which could impact 

production, and therefore, revenues.  

Active management of these issues—through 

technological and process improvements—could 

allow companies to both limit the impact of 

regulations and benefit from operational 

efficiencies that could lead to a lower cost 

structure over time. 

As public and regulatory concern over air quality 

grows, the probability and magnitude of the 

impact of air emissions management on financial 

results are likely to increase. 

Water Management in 
Manufacturing 

Biofuel refining is water-intensive. Biorefineries 

require water for feedstock processing and 

washing, fermentation, distillation, and cooling.67 

Although water use at biorefineries is modest 

relative to the quantities consumed during 

feedstock crop production, it is concentrated, and 

thus may have substantial impacts on local water 

resources.68, IV Biofuel refineries may also generate 

wastewater contaminated with salts, organic 

compounds, total dissolved solids, phosphorus, 

chlorine, and suspended solids, which can affect 

water quality and aquatic life in nearby rivers.69  

Water is becoming a scarce resource around the 

world because of increasing consumption from 

population growth and rapid urbanization, and 

reduced supplies due to climate change. 

Furthermore, water pollution in developing 

countries makes available water supplies unusable 

or expensive to treat. Based on recent trends, it is 

estimated that by 2025, important river basins in 

the U.S., Mexico, Western Europe, China, India, 

and Africa will face severe water problems as 

demand overtakes renewable supplies. Many 

important river basins can already be considered 

“stressed.” Water scarcity can result in higher 

supply costs, supply disruptions, and social 

tensions, which companies across different 

                                                           
IV Water risks that arise from biofuel crop production, such as 
water demand from irrigation and water contamination by 
fertilizer runoff, are addressed in the Sourcing & Environmental 
Impacts of Feedstock Production section, below. 
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industries, particularly water-intensive ones, will 

need to contend with.70 

Depending on their location, biofuel refineries 

may be exposed to the risk of reduced water 

availability and related cost increases. 

Furthermore, if their water requirements are high, 

companies could also face permit restrictions and 

delays from state and local agencies. Extraction of 

water from sensitive areas for the purposes of 

refining, as well as contamination of water 

supplies due to refining operations, could also 

create tensions with local communities, for 

example, if they are deprived of drinking water as 

a result.  

Biofuel producers face regulatory compliance 

costs and higher operating and capital 

expenditures from technological and process 

improvements to reduce and treat water 

discharges, improve water efficiency, and increase 

access to water.  

The RFS and other regulatory frameworks support 

biofuels production, given their lower lifecycle 

GHG emissions, as compared to those of 

conventional petroleum fuels, and promote their 

use as substitutes. However, producing a gallon 

of ethanol has a significantly larger lifecycle water 

consumption footprint than producing a gallon of 

gasoline does. As most of the water consumption 

occurs at the feedstock cultivation stages, the 

environmental externalities and risks associated 

with it are discussed in the Sourcing & 

Environmental Impacts of Feedstock Production 

section, below. 

Thus, water-related issues can have financial 

impacts on biofuel companies through three 

distinct channels: water accessibility, permitting, 

and wastewater discharge. 

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Total water withdrawn and total water 

consumed, percentage of each in regions 

with High or Extremely High Baseline 

Water Stress;  

• Discussion of water management risks 

and description of strategies and practices 

to mitigate those risks; and 

• Number of incidents of non-compliance 

with water quality permits, standards, and 

regulations.  

Evidence 

Water use varies depending on the feedstock 

used and the type of biofuel produced. Ethanol 

producers use significantly larger amounts of 

water in manufacturing than their biodiesel 

counterparts do. The net amount of water 

consumed over the lifecycle of ethanol production 

varies significantly, depending on the irrigation 

requirements of different climate and soil types, 

but it ranges from 11 to 160 gallons per gallon of 

ethanol. In the U.S., however, more than half of 

corn ethanol is produced using 10 gallons of 

water per gallon of ethanol.71 The largest share of 

water consumption occurs at the irrigation stage, 

including groundwater and surface water. 

Depending on the region, it may account for 81 

to 99 percent of the ethanol lifecycle water 

consumption. Ethanol manufacturing accounts for 

the remaining consumption of water, which is 

primarily used for washing impurities from the 

finished product.72 The use may amount up to 

one gallon of water per gallon of biodiesel 

produced.73 On the other hand, in 2013, corn 

ethanol production required approximately three 

gallons of water for every gallon of ethanol 

produced, down from approximately 5.1 gallons 

of water for every gallon of ethanol produced in 

1998.74 As the majority of ethanol produced in 

the U.S. is corn-derived, ethanol refineries in the 
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U.S. used approximately 74 billion gallons of 

water in 2014 (24.6 billion gallons of ethanol at 

three gallons of water use).  

Process water recycling has become standard 

practice in many refineries, yet utility water loss 

occurs through evaporative cooling and boiler 

blow-down.75 Water high in dissolved solids and 

salts must be discharged to prevent damage to 

heat exchangers and other plant equipment.76 

Most large biorefineries have their own water-

treatment facility on-site, where water can be 

brought to the purity required for reapplication in 

the facility.77 

In its FY 2014 Form 10-K, Green Plains Renewable 

Energy stated that most of the water used for its 

ethanol plant operations is recycled back into the 

production process. The company’s plants obtain 

water from wells located on respective properties 

and from local municipal water sources in the 

case of potable water. Well water is further 

purified by filtration systems operated at each 

facility. The company relies on an uninterrupted 

supply of water and may experience production 

stoppages if it is not available, which could have a 

negative material impact.78 

As mentioned above, biofuel production may 

increase demand on local water resources, 

generating concern in local communities and 

ultimately affecting the permitting or siting of 

plants. In some instances, localities have rejected 

permits for new construction because of biofuel’s 

high water demands. According to a 2007 

National Academy of Sciences report, a 

biorefinery producing 100 million gallons of fuel 

per year would use the same volume of water as a 

town of 5,000 people.79 Cargill Inc. was unable to 

develop a 100-million-gallon-per-year ethanol 

facility in Pipestone, Minnesota, because the local 

water system could not meet the expected annual 

water demand of 350 million gallons.80  

In another example, the city of Hampton, 

Minnesota, rejected a proposal for a 40-million-

gallon-per-year ethanol plant after local residents 

voiced concerns over the plant’s water 

requirements, as well as increased noise and 

traffic.81 In Nebraska, natural resource districts 

can require biofuel facilities to offset their water 

use by reducing water use in other areas of the 

region.82  

To comply with local regulatory requirements and 

mitigate water access risks, companies may opt to 

invest in additional water infrastructure. In 

response to fears of drought and rising 

competition for water resources, ADM drilled two 

new wells at its ethanol refinery facility in 

Decatur, Illinois, in an effort to establish more 

secure water supplies. The company will pay the 

town for the water withdrawn from the new wells 

and also agreed to pay the city $2.5 million to 

develop alternate water sources for its residents.83 

Wastewater generated by biofuel production may 

result in increased operating costs, capital 

expenditures, or regulatory fines in the event of 

permit violations. To discharge wastewater into 

the environment, companies must obtain NPDES 

permits, either from the EPA or from state 

agencies authorized by the EPA to distribute 

them. In general, biorefineries produce 

wastewater high in organic compounds and salts. 

Biodiesel facilities specifically may discharge 

glycerin, which can disrupt microbial processes 

used in wastewater treatment.84 

Regulators may levy fines and order remediation 

or additional pollution management action in the 

event of unpermitted wastewater discharge. In 

2011, the Minnesota Pollution Control Agency 

fined an ethanol producer $800,000 for 

discharging wastewater rich in salts and other 

minerals into a ditch, in excess of the amount 

allowable by the producer’s permits. The facility’s 
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managers had allegedly selectively sampled water 

discharges to produce favorable results. The 

facility had previously completed a $2.2 million 

water-treatment plant in an effort to improve the 

quality of its discharged water.85  

Another ethanol producer in southern Minnesota 

was fined $200,000 for violations of the Clean 

Water Act that occurred between 2006 and 2008. 

The company also agreed to implement water-

treatment improvements at its facility, costing an 

additional $691,000 in capital expenditures.86 

Biofuels producers disclose risks and possible 

financial impacts related to water treatment and 

availability in their financial disclosure. For 

example, Green Plains Renewable Energy states, 

“Our plants require a significant and 

uninterrupted supply of natural gas, electricity 

and water to operate … If there is an interruption 

in the supply of energy or water for any reason, 

such as supply, delivery or mechanical problems, 

we may be required to halt production … [which] 

may have a material adverse effect on our 

operations, cash flows and financial position.”87 

Value Impact 

Managing water use and discharge can influence 

the operational risks companies face, and have 

potentially acute impacts on value from 

disruptions to production. Water management 

can also affect ongoing operating costs and 

impact cash flows through one-off capital 

expenditures.  

Water access is a long-term issue that can directly 

affect operations. Limits on industrial water use 

could force companies to curb or cease 

production, impacting market share and revenue 

growth. Furthermore, regulations related to 

wastewater treatment could affect ongoing 

compliance costs and require additional capital 

expenditures. Frequent operational disruption 

could also result in a higher cost of capital. 

Over time, rising populations, irrigation needs, 

and climate change–related variations in 

precipitation patterns can affect the costs and 

availability of water. Therefore, the probability 

and magnitude of the impact of water 

management on financial results in this industry 

are likely to increase in the near term. 

BUSINESS MODEL AND INNOVATION 

This dimension of sustainability is concerned with 

the impact of environmental and social factors on 

innovation and business models. It addresses the 

integration of environmental and social factors in 

the value-creation process of companies, 

including resource efficiency and other innovation 

in the production process. Along with product 

innovation and efficiency and responsibility in the 

design, use phase, and disposal of products, it 

also includes the management of environmental 

and social impacts on tangible and financial 

assets—either a company’s own or those that it 

manages as the fiduciary for others. 

The Biofuels industry was developed as an 

alternative to traditional fossil fuel–based energy 

industries. Biofuels are primarily designed to 

reduce net carbon emissions relative to 

petroleum-based fuels. As discussed above, 

government energy policy is a core element of the 

Biofuels industry; most fuel mandates require 

progressively more stringent GHG-emissions-

reduction criteria, and some specify the use of 

non-food-crop feedstocks to prevent competition 

with food markets. These criteria are driving 

biofuels innovation and are likely to shape the 

industry over the long term.  
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Product Formulation & Impacts  
on Food Markets 

Unlike the petroleum industry, the Biofuels 

industry relies on non-fossil feedstocks to produce 

fuel. Biofuels are nearly exclusively produced from 

edible crops, including corn, sugarcane, and soy.88 

Food resources are directly diverted toward 

biofuels production. In addition, the cultivation of 

inedible feedstocks could indirectly affect food 

production by displacing food crops on arable 

lands. The potential impact on global food prices, 

availability, and security has engendered 

government and public concern over the rapid 

growth of biofuel production. This concept is 

popularly termed the “food versus fuel” debate.89 

At the 2011 G20 summit in Paris, a joint 

recommendation by the United Nations Food and 

Agriculture Organization (FAO), the International 

Monetary Fund, the OECD, the World Trade 

Organization, and the World Bank, among other 

international entities, called for governments to 

adjust biofuels mandates when food markets are 

pressured.90 By and large, renewable fuel policies 

reflect these concerns by progressively increasing 

the volume of biofuels from non-food crop 

sources blended with transport fuels. Some 

governments have even moved to cap the 

production volume of crop-based ethanol.91 Given 

the industry’s reliance on food-crop feedstocks, 

these policy shifts introduce specific risks and 

opportunities. An ability to use alternative 

feedstocks may become a key competitive driver 

in the industry, while traditional biofuel 

production may face declining demand. 

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Top five feedstocks used for biofuels 

production, by weight; and 

• Percentage of feedstock grown in food-

insecure countries. 

Evidence  

Since 2004, biofuel production using food crops 

has played a “predominant role” in increasing 

crop prices and volatility, according to the FAO. 

The mechanisms of supply and demand for land, 

resources, and crops drive the price increases. The 

rise in the price of corn, a major biofuel 

feedstock, drove a large increase in the price of 

other grains, as, historically, prices of many 

agricultural commodities are correlated.92   

Between 2005 and 2010, increased ethanol 

demand accounted for 32 percent of the growth 

in global grain consumption, the growth in 

demand for vegetable oil (a precursor to biodiesel) 

accounted for 29 percent of total growth, and all 

the growth in sugar demand was due to ethanol 

production. These statistics support the notion 

that biofuel production drives up the prices of 

crop feedstocks.93 For example, in 2007, U.S. corn 

prices doubled as a result of a rapid increase in 

ethanol production. At the same time, ramping 

biofuel production impacts land rents and utility 

costs, which are likely to further inflate food 

prices.94 

Further, the FAO roughly estimated that if the 

world were to meet commonly accepted goals of 

10 percent renewable transport fuels by 2020 (up 

from 2.7 percent in 2010), total crop energy 

production would have to rise by 20 percent from 

2010 levels just to meet biofuel demand, 

excluding demand from a growing population. 

This could translate to a 40 percent reduction in 

food consumption for the world’s approximately 

870 million food insecure people (as of 2011), 

largely through higher food prices.95  
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The adverse impacts on food prices and food 

security have already influenced government 

policy. In 2015, the E.U. agreed on a plan to limit 

the use of food-based biofuels for transportation 

to 7 percent of total volume.96 This cap can make 

it more difficult to meet the E.U.’s 2020 target of 

10 percent of transport fuel coming from 

renewable sources. The decision came after a 

failed 2013 attempt to implement a 5 percent cap 

on fuels produced by food crops, including corn 

and rapeseed. Research that found the production 

of fuel from food crops contributed to the 

displacement of other food crops, food price 

inflation, and the destruction of natural habitats 

drove the E.U. to impose the limit.97  

In the U.S., the EPA can choose to waive the 15-

billion-gallon cellulosic advanced biofuel 

requirements of the RFS2 if food supply is 

inadequate. This volume, however, may also be 

replaced by any non-corn feedstock biofuel that 

has the required GHG reduction, including 

sugarcane ethanol. This implies that even policies 

designed to directly limit the amount of food-crop 

feedstocks used by the industry may not have the 

desired positive impacts on demand for food 

crops. However, alternate feedstocks such as 

woody biomass and crop waste could supply 

cellulosic ethanol without the need for additional 

cropland.98 

If U.S. policymakers made a change similar to the 

one implemented by the E.U., it could significantly 

alter the country’s biofuel landscape. Companies 

that are dependent on corn kernel or soy 

feedstocks could find themselves with few 

available alternatives. Green Plains Renewable 

Energy stated in its FY 2013 Form 10-K, “At 

present, there is limited supply of alternative 

feedstocks near our facilities. As a result, the 

adoption of cellulosic ethanol and its use as the 

preferred form of ethanol would have a 

significant adverse impact on our business.”99 

The Biofuels industry can consider alternative 

feedstocks and production methods to mitigate 

possible demand fluctuations due to renewable 

fuel policy shifts. The industry is aware of this; top 

biofuel companies disclose associated risks in their 

financial statements. Green Plains, for example, 

further stated, “Ethanol critics contend that corn 

supplies are redirected from international food 

markets to domestic fuel markets. If negative 

views of corn-based ethanol production gain 

acceptance, support for existing measures 

promoting use and domestic production of corn-

based ethanol could decline, leading to reduction 

or repeal of federal mandates, which would 

adversely affect the demand for ethanol.”100  

To reduce their exposure to volatile inputs prices, 

some companies have already taken actions 

toward the adoption of advanced feedstocks. For 

example, FutureFuel Corp., in its FY 2014 Form 

10-K, stated that the company redesigned its 

continuous line to produce biodiesel from second-

generation non-food feedstocks such as waste 

vegetable oil, tallow, and algae. These operational 

changes were driven by the increasing prices of 

crude soybean oil, a traditional biodiesel 

feedstock, as a result of ramping biodiesel 

production and competing food demands.101 

In its FY 2013 Form 10-K, Renewable Energy 

Group, a biodiesel producer, stated that the 

industry’s potential effects on food markets 

“could also negatively impact public perception of 

biodiesel. Such claims have led some, including 

members of Congress, to urge the modification of 

current government policies which affect the 

production and sale of biofuels in the United 

States.”102 This disclosure suggests that 

companies must anticipate any public perception 

or policy changes or risk facing lower demand. 

The SEC disclosure of REX American Resources 

also supports this conclusion. Moreover, the 

company’s FY 2014 Form 10-K suggests that 
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there may be additional regulatory incentives 

supporting the shift toward non-food feedstocks: 

“The American Recovery and Reinvestment Act of 

2009 and EISA provide funding opportunities in 

support of cellulosic ethanol obtained from 

biomass sources such as switchgrass and poplar 

trees. The amended RFS mandates an increasing 

level of production of non-corn derived 

biofuels.”103 

Innovative technologies can allow companies to 

utilize advanced fuel feedstocks. For example, 

Aemetis is researching the use of microbial 

technology that would allow the company to 

produce ethanol from non-food feedstocks. In 

fact, incorporating non-food advanced biofuels 

feedstocks at the company’s Keyes, California, 

plant is a top strategic goal for the company.104  

The production of advanced biofuels using 

cellulosic crop waste feedstocks on a commercial 

scale has only recently begun. In September 2014, 

the first U.S. commercial-scale cellulosic ethanol 

plant using corn plant leaves, stalks, and cobs 

(stover) as feedstock began operating in Iowa. 

The opening of the facility, which will produce 25 

million gallons of ethanol per year, exemplifies the 

industry’s gradual shift to advanced biofuels, 

driven largely by government policy.105 This type 

of production may signify a channel of sustainable 

growth for the industry. The production of algal 

and other third-generation biofuels remains small; 

however, technological advancements could result 

in this segment capturing greater market share in 

the future. 

Value Impact 

The Biofuels industry’s reliance on food-crop 

feedstocks presents ongoing risks. First, 

modifications to biofuel mandates could limit the 

types of feedstock allowable to produce biofuels 

that meet mandates. This would directly reduce 

the amount of feedstock material available, 

raising prices or compromising a company’s 

operations if it is unable to use alternative 

feedstocks. Specifically, a limit on the use of food-

crop feedstocks could curb production and lower 

revenues for companies that rely on them. There 

could be a higher cost of capital if cash flows are 

reduced or interrupted.  

Conversely, companies that invest in R&D to 

produce advanced biofuels may be better 

positioned to face the changing regulatory 

requirements and to strengthen their market 

position. This could increase revenues and cash 

flow and lower the cost of capital. At the same 

time, these companies could capture 

opportunities in foreign renewable energy 

markets. Biofuels producers at the forefront of 

such innovation could also benefit from enhanced 

reputation and intangible assets, contributing to 

their long-term growth. 

The probability and magnitude of impact from 

this issue are likely to increase in the future as 

food market constraints tighten and governments 

take further action to limit the impacts of biofuels 

production on food markets. 

Lifecycle Emissions Balance 

The rapid growth in global biofuels production is 

due in large part to government energy policies, 

which seek to reduce net GHG emissions from 

transportation fuels. Most major government 

renewable fuel policies require that biofuels 

achieve lifecycle GHG emissions reductions 

relative to a petroleum-fuel baseline in order to 

qualify for renewable-fuel-mandate thresholds. 

The biofuel lifecycle emission calculation can 

include indirect and direct emissions from 

feedstock crop production and land use, fuel 

refining, fuel and feedstock transport, and vehicle 

exhaust emissions.106  
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Biofuel producers can directly influence net 

emissions during the refining process through 

energy management (fuel use) and process 

innovation. Furthermore, companies may reduce 

lifecycle emissions by using feedstocks with lower 

emissions profiles. Fuel products that achieve a 

reduction in net emissions can qualify as 

advanced biofuels, which, based on existing 

biofuels mandates, are expected to constitute an 

increasing share of production. Companies may 

also be able to garner financial incentives from 

the sale of advanced fuels. Thus, biofuel 

companies that cost-effectively reduce the net 

carbon emissions of their products may gain a 

competitive advantage, leading to revenue 

growth and increased market share.  

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Lifecycle GHG emissions by biofuel type. 

Evidence 

The EPA calculates lifecycle GHG emissions from 

the production of biofuels using complex models 

that account for both direct and indirect 

emissions. Lifecycle emissions are then translated 

into a carbon-intensity metric, usually measured 

as grams of carbon dioxide equivalent (CO2e) per 

megajoule (MJ) of energy.107 Using complex 

modeling, the EPA assesses the difference in 

emissions between a scenario where a given 

feedstock is used to produce a biofuel and a 

scenario where it is not, including indirect land-

use changes and the sum of emissions from fuel 

processing, transportation, and combustion. The 

emissions levels are then compared with baseline 

petroleum gasoline or diesel lifecycle emissions 

and translated into a percentage increase or 

decrease.108 

Indirect lifecycle emissions are those from indirect 

land-use change (ILUC), domestic and 

international agricultural sector impacts, and co-

products of biofuel production. The EPA estimates 

ILUC emissions in order to account for the 

diversion of traditional agricultural land to biofuel 

crop production, which may cause virgin land to 

be developed for agriculture elsewhere. The 

release of carbon stored in forests or grasslands 

during the decay of organic matter and forest 

burning can lead to increased net emissions. The 

EPA conducts lifecycle emissions assessments for 

most crop feedstocks, but not for crop residue or 

crop waste feedstocks, since it is assumed that 

the production of these materials does not result 

in additional lifecycle emissions to the crops 

themselves.109  

EISA determined that the use of certain 

“renewable” feedstocks with lower carbon 

footprints is required to achieve advanced RFS 

qualification. Biofuels made using perennial 

grasses, crop residues, forest material, secondary 

annual crops, and food waste may qualify as 

advanced cellulosic biofuels, with an overall 60 

percent reduction in lifecycle GHG emissions.110 

Although utilizing alternative feedstocks may not 

be economical, it can reduce lifecycle emissions. 

For example, using biomass or biogas as the sole 

energy source for biofuel production can lower 

the lifecycle emissions value and qualify the fuel 

as an advanced biofuel.111 This, in turn, can give 

these producers a competitive advantage because 

of their ability to fill the advanced fuels market 

gap.  

Biofuel companies have the greatest direct control 

over direct GHG emissions from the biofuel 

production phase. Direct emissions are those that 

come from feedstock production, refining, fuel 

transportation, and end-use (tailpipe) emissions. 

The feedstock production phase includes 

emissions from agricultural equipment, fuel use, 
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and fertilizer use.112 Biorefineries generate CO2 

gas from on-site fuel consumption and feedstock 

fermentation. Biorefineries are powered primarily 

by burning natural gas and coal, and, to a lesser 

degree, by electricity.113 In the U.S., low natural 

gas prices have led to gas becoming the dominant 

fuel for the industry’s operations.114 Therefore, 

energy efficiency measures that reduce overall 

fossil fuel consumption are an important way for 

companies to lower their process GHG emissions, 

and thus lower the lifecycle GHG value of their 

products. The ethanol fermentation process also 

produces CO2 carbon emissions as the sugars in 

the feedstocks are converted into alcohol. Much 

of this CO2 is captured and sold for other 

industrial purposes.115  

According to data from the EPA’s GHGRP, 163 

reporting U.S. ethanol facilities produced 17.1 

million metric tons of CO2e in 2013, a reduction 

of 1.1 million metrics tons from 2011. Captured 

carbon emissions are included in the GHGRP 

totals.116 All the reported emissions were in the 

form of CO2, as emissions of other GHGs were 

less than 0.05 million metric tons, and are not 

included in the GHGRP. The total emissions from 

the ethanol segment are a small fraction of the 

total 3.1 billion metric tons from all reporting 

sectors. However, the data show that the average 

facility emits approximately 104,000 metric tons 

of CO2e annually, significantly above the 

reporting threshold for GHGRP reporting.117 

Biofuel companies in the U.S. must consider the 

provisions of the RFS2 when expanding fuel 

production as well. Fuels that do not meet the 

GHG reduction thresholds do not qualify for RINs. 

In its 2014 Form 10-K, Green Plains Renewable 

Energy disclosed that the “expansion of [its] 

plants will need to meet a threshold of a 20% 

reduction in GHG emissions from a 2005 baseline 

measurement for the ethanol over current 

capacity to be eligible for the RFS II mandate.” 

Moreover, the company stated that to expand 

capacity of its plants, it could have to “apply for 

additional permits, achieve EPA ‘efficient 

producer’ status under the pathway petition 

program, install advanced technology, or reduce 

drying of certain amounts of distillers grains,” 

adding, “We may also be required to install 

carbon dioxide mitigation equipment … in order 

to comply with other future law or regulation.”118 

Ultimately, lifecycle emissions reductions are a 

business driver. Lower carbon biofuels may 

achieve market price premiums or experience 

greater demand, allowing companies to grow 

revenues and gain market share. In its FY 2013 

Form 10-K, Pacific Ethanol stated that the ethanol 

it produces in California “has a lower carbon-

intensity rating than either gasoline or ethanol 

produced in the mid-west.” The company noted, 

“The lower carbon-intensity rating of ethanol we 

produce or resell is valued in the market by our 

customers and has enabled us to capture 

premium prices for our ethanol.”119 According to 

the company’s FY 2014 Form 10-K, its ethanol is 

one of the least-carbon-intensive commercially 

available. Pacific Ethanol expects that the stricter 

regulations of California’s Low Carbon Fuel 

Standard for transportation fuels will increasingly 

benefit the company.120 

Value Impact 

Biofuels’ lower lifecycle GHG emissions, compared 

to those of fossil fuels, are a primary reason for 

the existence of various global regulations 

supporting renewable fuels production. Therefore, 

by reducing their lifecycle GHG footprint, biofuels 

companies can ensure continuity of regulatory 

support and maintain the access to the growing 

renewable energy market. The GHG balance of 

biofuel products can affect the demand for 

products and drive competitive advantages within 

the industry. Furthermore, companies that reduce 

carbon intensity of their fuel products can garner 
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higher revenues by capturing market premiums 

for low-carbon biofuels. This would strengthen 

their market positions given regulatory 

uncertainty and improve their risk profiles. 

In the refining stage, GHG emissions can be 

reduced by lowering the carbon intensity of 

energy used, as well as through capital 

expenditures focused on energy efficiency and 

carbon capture. Companies can also utilize 

approved alternative feedstocks with lower 

carbon intensity, for which they may require R&D 

expenditures. In the long term, lower product 

carbon intensity is likely to protect biofuels and 

make them a viable alternative to petroleum fuels.  

Improved energy efficiency can have the added 

benefit of lowering operating costs, which could 

increase net income and cash flows. Lower 

lifecycle emissions are also likely to enhance the 

reputation and intangible assets of biofuels 

companies, contributing to long-term growth. 

With increasingly stringent regulations focusing 

on lower lifecycle emissions from biofuels, the 

probability and magnitude of impacts from this 

issue will likely increase in the near term. 

LEADERSHIP AND GOVERNANCE 

As applied to sustainability, governance involves 

the management of issues that are inherent to the 

business model or common practice in the 

industry and are in potential conflict with the 

interest of broader stakeholder groups 

(government, community, customers, and 

employees). They therefore create a potential 

liability, or worse, a limitation or removal of 

license to operate. This includes regulatory 

compliance, lobbying, and political contributions. 

It also includes risk management, safety 

management, supply-chain and resource 

management, conflict of interest, anti-competitive 

behavior, and corruption and bribery. 

As discussed above, global renewable energy 

policies are a critical driver of the Biofuels 

industry. Tax incentives and fuel mandates have 

given rise to a global biofuel and biofuel 

feedstock market.121 In this industry, a company’s 

lobbying interaction with a complex, changing 

policy environment can potentially conflict with 

societal interests, including food security and 

adverse ecological impacts. This could, in turn, 

affect the company’s own long-term success. 

Much like petroleum refineries, biofuel facilities 

can experience dangerous incidents, including 

explosions and fires. Companies must ensure that 

proper safety procedures and safeguards are 

followed to reduce the risk of costly accidents, 

injuries, or loss of life. Local communities may 

also be adversely affected by chemical hazards 

caused by accidents at biorefineries. 

The production of biofuel feedstocks can generate 

negative environmental externalities, including 

deforestation, land degradation, soil and water 

pollution, and loss of biodiversity. Furthermore, 

climate change is expected to lead to reduced 

crop yields. Together, these effects may ultimately 

lower feedstock yields or result in changes to 

government policy to favor feedstocks with less 

severe externalities. Feedstock selection can help 

protect the industry’s supply of raw materials. 

Management of the Legal  
& Regulatory Environment 

Biofuels companies’ interaction with the 

regulatory environment includes political 

contributions and lobbying, which can be directed 

toward issues with sustainability implications. The 

Biofuels industry is heavily dependent on 

government policies, which create market 
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demand through the Renewable Fuel Standard in 

the U.S. and similar programs elsewhere, and 

incentivize supply through tax breaks and other 

support for feedstock production. The Biofuels 

industry therefore engages in strategic political 

and regulatory lobbying related to renewable fuel 

policy, production tax credits, and feedstock 

production. Depending on the type of feedstock 

they rely on, individual companies could be 

impacted differently, based on how government 

support for specific types of biofuels evolves. 

Corporate lobbying is particularly relevant for U.S. 

markets, where financial contributions and 

lobbying by registered lobbyists are legally 

recognized ways of engaging with policymakers.V  

While successful lobbying can result in positive 

short-term gains by supporting the biofuels 

market, the potential long-term adverse 

environmental and social impacts from feedstock 

and biofuels production may result in a reversal of 

these benefits to reflect the balance of corporate 

and public interest in those issues, leading to a 

more burdensome or uncertain regulatory 

environment. More specifically, traditional 

biofuels are linked to potential negative 

environmental and social impacts, resulting in 

attempts to reduce or remove the support for 

such fuels and to increase support for advanced 

biofuels. However, advanced biofuels, while 

potentially creating fewer negative externalities, 

are yet to be produced on a commercial scale in 

many cases. It is likely in traditional biofuels 

producers’ long-term interests, therefore, to 

support regulations that account for externalities 
                                                           
V In other countries, where there may be more legal restrictions 
on, or less formal recognition of, interactions of corporate 
interests and government officials or lawmakers, weaker 
institutional environments for enforcing related laws, and/or 
general social acceptance of bribery, the influence of government 
policy through bribery and corruption may be more prominent 
concerns. Bribery and corruption to influence policies may also be 
concerns in U.S. markets, but such instances may be less 
prevalent in the U.S. and other countries with strong 
enforcement of related laws. For U.S.-listed companies in the 
Biofuels industry, the disclosure topic of bribery and corruption 
was not found to be likely to constitute material information. 

while working to reduce the externalities of their 

own feedstock and production. For advanced 

biofuels, long-term policy support might depend 

on taking into account the viability of supply and 

any negative externalities that such fuels 

themselves may create. Consequently, biofuels 

companies could benefit from developing a clear 

strategy for engaging policymakers and regulators 

that is aligned with long-term sustainable 

business outcomes and that accounts for societal 

and environmental externalities. Through a 

combination of their strategy for engaging with 

regulators and their management of sustainability 

issues relevant to the industry, and focused on 

positive societal outcomes, companies will likely 

be better prepared for medium- to long-term 

regulatory adjustments, thereby reducing business 

uncertainty. 

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Amount of subsidies received through 

government programs; and 

• Discussion of positions on the regulatory 

and political environment related to 

environmental and social factors and 

description of efforts to manage risks and 

opportunities presented.  

Evidence 

The topic of lobbying is particularly relevant to the 

Biofuels industry, which is heavily reliant on 

government policy, specifically, its substantial 

support through subsidies and renewable fuel 

mandates. The question of lobbying was raised at 

a quarterly earning call with FutureFuel by one of 

the analysts. It focused on differences between 

desired and expected policy changes as well as 

the company’s own lobbying efforts. In his 

response, the company’s executive indicated that 
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there is an uncertainty in the short-term 

government mandates. He also stated that the 

company remains “fully supportive for whatever 

lobbying efforts [it] can do to advance these 

mandates.”122 This interest can be explained 

easily, as the Biofuels industry is heavily 

influenced by government policy in the U.S. and 

abroad. For example, the Energy Policy Act of 

2005 helped the industry to increase the 

mandated volume of biofuel used in the U.S. 

gasoline and diesel pool from 4 billion gallons in 

2006 to 17 billion in 2013.123  

Various benefits, including federal subsidies and 

income tax credits for biofuel producers, have 

been significant drivers of the industry. Regulatory 

changes limiting or eliminating access to these 

benefits may, therefore, materially impact 

companies’ performance. These risks and 

uncertainties regarding possible changes to any 

such regulations are discussed in the FY 2014 

Form 20-F of Abengoa SA. The company provides 

several examples of tax credits that were once, 

but are no longer, available to companies in the 

Biofuels industry: “Producers of blended fuel 

mixtures were eligible for an excise or income tax 

credit of $0.45 per gallon of ethanol (regardless 

of feedstock) that was blended with gasoline and 

sold or used as fuel in a trade or business, but 

these credits expired on December 31, 2011. 

Producers of cellulosic biofuel, such as ethanol 

produced from wood chips and plant wastes, 

were eligible for a maximum $1.01 per gallon tax 

credit, which has been renewed from year to year 

by Congress, but which most recently expired on 

December 31, 2014. Blenders of biodiesel and 

renewable diesel fuel were eligible for a tax credit 

of $1.00 per gallon blended into motor fuels, but 

these credits also expired on December 31, 

2014.”124 Also, anti-dumping and anti-subsidy 

tariffs on biodiesel produced in the U.S. imposed 

by the European Commission in March 2009 

eliminated European demand for 20 percent 

biodiesel blends or higher imported from the U.S. 

Similar tariffs were imposed on below 20 percent 

biodiesel blends in 2011. These tariffs significantly 

increased the possible selling price of biodiesel 

blends for U.S. companies, making it almost 

impossible to compete in European markets. The 

tariffs reduced total demand for biodiesel and 

resulted in an oversupply of biodiesel in the U.S. 

market, which exacerbated the financial impact 

on manufacturers.125 

The December 2014 termination of funding for 

the California Ethanol Producer Incentive Program 

(CEPIP) is likely to significantly increase the cost of 

goods sold (COGS) for Pacific Ethanol. The CEPIP 

was providing eligible California ethanol 

producers with up to $0.25 per gallon of 

production when current production corn crush 

spreads fell below prescribed levels. In 2010 and 

2011, the company received $2 million of the 

program funds, which it recorded as a credit to 

COGS in the periods.126 

To maintain the growth, biofuels companies 

contribute financially to a number of 

organizations, individuals, and lobbying groups 

advocating for the support of biofuels policy and 

the production of certain feedstocks, including 

corn and soybeans. Negative externalities related 

to feedstock production include increased use of 

fertilizer and pesticides in intensive agriculture, 

higher water consumption for crop irrigation, and 

possible influences on food prices. In this context, 

the industry faces reputational and regulatory 

risks as the effects of biofuels feedstock 

production could unfavorably influence biofuels 

mandates in the long term.  

The Biofuels industry, captured under the 

miscellaneous energy category by the Center for 

Sustainable Politics, spent an estimated $45 

million in lobbying contributions in 2013.127 Over 

the 2008–2014 period, the corn ethanol industry 
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spent $188 million on lobbying.128 Although this 

spending is considerably less than that of major 

lobbying industries like health care, it is still a 

substantial sum relative to the size of the industry. 

Most spending is done through industry groups, 

such as Growth Energy, the National Biodiesel 

Board, and the Renewable Fuels Association. Poet 

LLC, the second-largest U.S. ethanol producer, 

contributed nearly $1 million in 2014. Groups 

such as Growth Energy have tended to direct their 

lobbying efforts toward influencing legislation 

pertaining to the RFS, including legislation to 

prevent a reduction in ethanol blends in gasoline 

and a 2013 bill to expand the biofuels market. 

The industry also lobbies against measures that 

would reduce or eliminate fuel mandates in the 

U.S.129 

In recent years, advanced biofuel manufacturers, 

led by the Advanced Biofuels Association (ABFA), 

are no longer united with corn-based ethanol 

manufacturers in terms of lobbying efforts. The 

ABFA contends that the current RFS mandates are 

not well aligned with long-term societal goals for 

reducing GHG emissions and do not support 

technological development that could help with 

commercialization of new-generation biofuels. 

According to ABFA president Michael McAdams, 

the uncertainty around the RFS program 

discourages investment in advanced biofuels. 

Therefore, to ensure its commercial success, 

mandates for advanced and cellulosic fuels need 

to be extended beyond 2022. Furthermore, the oil 

industry’s ability to purchase waivers to meet 

quotas also contributes to lower demand. The 

ABFA wants Congress to require oil companies to 

buy and blend cellulosic fuel to stimulate more 

growth. Industry analysts see a possibility of 

congressional action on the RFS due to the ABFA’s 

support of the legislative changes, but the extent 

of it is still uncertain.130 

The parting of traditional and advanced biofuels 

lobbying groups is likely to create even more 

uncertainty in the industry as a whole. Besides a 

general support of the RFS mandates, the 

conventional ethanol lobbying group also 

supports reclassification of ethanol as an 

“advanced biofuel,” which would allow it to 

qualify for the larger mandates but would largely 

eliminate the need to shift production to utilize 

non-food feedstocks.131 Lifecycle emissions of the 

corn-based ethanol fuels are significantly larger 

than those of their advanced biofuel counterparts. 

Such a shift could introduce long-term 

sustainability challenges, including food security 

issues as discussed in the Product Formulation & 

Impacts on Food Markets section, above. The 

industry must consider the long-term implications 

of relying on a few widely produced feedstocks 

with known negative externalities. Contribution 

to some policy measures is a way to prolong this 

reliance. 

Value Impact 

The financial impact of managing the political and 

regulatory environment manifests itself over the 

long term, as regulations governing 

environmental and social externalities of biofuels 

manufacturing are likely to become more 

stringent over time. Lobbying, campaign 

contributions, and other politically influential 

spending or activities in support of policies that 

have an adverse impact on social good, could 

erode companies’ social license to operate over 

the long term. This could further crumble the 

industry’s public and political support, affecting 

companies’ intangible assets.  

As global renewable fuel regulations become 

more strict, government subsidies and production 

mandates are likely to shift toward producers of 

biofuels associated with lower environmental 

impacts. While successful lobbying could result in 

positive short-term gains for conventional biofuel 
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producers through fuel mandates, these 

companies could face acute, substantial impacts 

on value if these mandates are subsequently 

reversed to reflect the balance of corporate and 

public interest. This could result in a shift or drop 

in demand for the conventional biofuels, lowering 

market share, revenues, and profitability. 

Therefore, lobbying can create regulatory 

uncertainty, increasing the risk profile of 

companies and their cost of capital.  

Companies that invest in developing biofuels with 

lower environmental and social impacts are likely 

to be better positioned to comply with evolving 

regulations in the future, because this strategy is 

better aligned with long-term societal interests. 

Operational Safety, Emergency 
Preparedness, and Response 

Biofuel production presents operational safety 

hazards because of the use of flammable and 

explosive substances, high temperatures, and 

pressurized equipment. While biodiesel itself is a 

relatively safe product that is nonflammable and 

biodegradable, the chemicals used in production 

can present significant risks if not handled safely. 

Process safety incidents can significantly damage 

facilities, injure workers, and affect ecosystems 

and local communities. For example, workers can 

face fire hazards due to vapor or product leaks. 

Accidents or inadvertent exposures to chemicals 

and other hazards, such as heat or noise, may 

result in fatalities, severe injuries, or illnesses. 

While the frequency of occurrence of these 

accidents is relatively low, when they do take 

place, the outcomes tend to be acute, with severe 

impacts on financial performance. 

Damaged facilities can be inoperable for extended 

periods, resulting in lost revenues and large 

capital expenditures for repairs. Companies 

perceived to be at a greater risk for process safety 

incidents may have a higher cost of capital. 

Workforce injuries could result in regulatory 

penalties and litigation. Therefore, companies 

with a strong safety culture and operational safety 

oversight can more effectively detect and respond 

to such incidents, mitigating potential financial 

risks and improving operational efficiency. 

If accidents and other emergencies do occur, 

companies with a strong safety culture can 

effectively detect and respond to such incidents. 

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Process Safety Incidents Count (PSIC), 

Process Safety Total Incident Rate (PSTIR), 

and Process Safety Incident Severity Rate 

(PSISR). 

Evidence 

According to the Right-to-Know Network, there 

are 186 facilities that manufacture ethyl alcohol. 

More than 14 million pounds of toxic chemicals 

and almost 180 million pounds of flammable 

chemicals are processed in these facilities 

annually.132 Improper handling and storage of 

these chemicals may present a risk to a company’s 

employees as well as result in a serious 

environmental impact. It is extremely important 

for companies in the Biofuels industry to develop 

a strong safety culture and to establish a 

thorough and systematic approach to safety and 

risk management to avoid accidents. 

Company disclosure highlights the risks to 

employees, property, and the public from 

biorefinery accidents. Renewable Energy Group 

asserted, “The hazards and risks associated with 

producing and transporting our products, such as 

fires, natural disasters, explosions, abnormal 

pressures, blowouts and pipeline ruptures also 
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may result in personal injury claims or damage to 

property and third parties.”133 

Due to the nature of the substances used in 

biofuel manufacturing process, fires at facilities 

may cause explosions and present severe damages 

to operations as well as nearby facilities and local 

communities. Fires that involve hazardous 

materials may be very difficult to fight, at same 

time, release of the chemicals into the air may 

require evacuation of local communities to 

prevent health risks. 

In May 2014, an explosive fire at a New Mexico 

biodiesel facility caused the evacuation of 

approximately 1,000 people within a half-mile 

radius of the facility because of a hazardous-

materials emergency. Local officials were 

concerned by the presence of hazardous 

substances, including methanol, glycerin, sodium 

methylate, and hydrochloric acid, which are used 

in biodiesel production.134 Accidents may also 

damage equipment: An explosion at an ethanol 

plant in Liberal, Kansas, caused an estimated $1 

million to $2 million in damage. The plant was 

offline for approximately a week following the 

explosion.135 More recently, a fire at an ethanol 

plant in Bunceton, Missouri, prompted the 

evacuation of all the workers as well as a half-mile 

area surrounding the plant. While no one was 

killed or injured by the incident, the plant was 

considered a “total loss”.136  

In 2012, a fire and an explosion at a Speedway 

International biodiesel plant in St. Boniface, 

Manitoba, Canada, forced 100 residences and 

businesses to evacuate. The plant was handling 

400,000 liters of flammable chemicals but was 

not listed on petroleum products storage and 

handling registry. According to the Manitoba 

rules, “Companies that store a certain amount of 

petroleum products must register with the 

province and be subject to inspections.” The fire, 

whose cause was not identified, resulted in $15 

million in damages.137 In 2015, the owner of 

Speedway was fined $4,800 and paid a $25,000 

restitution for incident.138 

It is important for companies to ensure that each 

operational step of biofuel manufacturing comply 

with the highest safety standards and that 

employees are properly trained. While the cause 

of a fire at a JNS Biofuel plant in New Albany, 

Mississippi, was not identified and the incident 

was ruled an accident, the estimated damage to 

property and contents was $3.5 million.139 

Value Impact 

Recurring accidents can have a chronic impact on 

value over the long-term. Companies with poor 

operational safety record could face greater 

regulatory compliance costs and penalties from 

stringent oversight, resulting in a higher perceived 

operational risk and a higher cost of capital. 

Incidents with a low probability of occurrence but 

high impacts can result in acute, one-time costs 

and loss of assets. They can also lead to 

contingent liabilities from legal action or 

regulatory penalties. Furthermore, companies can 

lose revenue-generating opportunities if an 

incident results in production downtime or 

reduced capacity operations. 

Sourcing & Environmental 
Impacts of Feedstock Production 

The Biofuels industry utilizes a variety of plant-

based feedstocks as raw materials for production. 

Most companies producing first- or second-

generation biofuels purchase feedstocks from 

agricultural producers and distributors. A growing 

proportion of the world’s arable land is now 

occupied by biofuel crops. 
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Unsustainable cultivation practices can have 

negative environmental externalities, including 

deforestation and biodiversity loss, soil 

degradation, and water pollution (the implications 

of biofuel feedstock cultivation on global food 

markets is discussed in the Product Formulation & 

Impacts on Food Markets section, above). These 

factors could adversely affect feedstock crop 

yields, both acutely in the near term, because of 

events such as crop failure, and also gradually 

over the long term. This, in turn, could influence 

the price and availability of feedstocks for biofuels 

producers. The increasing frequency of extreme 

weather conditions and other impacts of climate 

change could compound the effects of 

environmental externalities from crop cultivation.  

Furthermore, rising public awareness and 

changing perception of the lifecycle impacts of 

biofuels production beyond GHG emissions can 

affect the broader reputation of and support for 

the industry, pushing the regulatory environment 

toward stricter compliance criteria. While 

currently the RFS does not take into account some 

environmental externalities (such as impacts on 

biodiversity) in establishing criteria for what 

qualifies as renewable biomass, this may change 

in the future.  

In some markets, such as the E.U., to fall within 

the definition of renewable biomass, biofuels 

must meet stricter criteria. Specifically, the E.U. 

regulations include broader land-use restrictions 

for feedstock cultivation than those of the RFS. 

Biofuel manufacturers that, to the extent possible, 

increase transparency of their supply chain and 

reduce their exposure to feedstock cultivation on 

lands classified as having high biodiversity value 

may be able to maintain or gain access to a 

growing European renewable energy market. 

Such companies would be put at a competitive 

advantage and obtain additional pricing power.  

Consequently, vetting supply-chain sustainability 

and engaging with suppliers to the greatest 

extent possible to ensure that they are engaged in 

sustainable operations are important 

considerations for biofuels producers. Specifically, 

by purchasing feedstock from certified suppliers 

or by obtaining certifications themselves that 

show compliance with principles and criteria of 

sustainable biofuel production, companies are 

likely to secure their access to the growing 

renewable energy market. Sourcing from certified 

or otherwise sustainable supply chains could also 

help secure feedstock at relatively more stable 

prices and lower supply volatility. Moreover, 

voluntary certification can help companies be 

ahead of existing regulation, reducing compliance 

risks in the long term. 

Company performance in this area can be 

analyzed in a cost-beneficial way through the 

following direct or indirect performance metrics 

(see Appendix III for metrics with their full detail): 

• Description of strategy to manage risks 

associated with environmental impacts of 

feedstock production; and 

• Percentage of biofuel production third-

party certified to an environmental 

sustainability standard.  

Evidence 

Several leading government and international 

organizations have examined the potential 

environmental externalities of biofuel feedstock 

production and the risks faced by crop growers 

from climate change. According to the FAO, the 

most significant environmental concerns over 

biofuel feedstock production include water 

consumption, fertilizer runoff, deforestation and 

biodiversity loss, and the use of monoculture 

agriculture, which can spread invasive species and 

destroy native plant and animal habitats. Climate 



I N D U S T R Y  B R I E F  |  B I O F U E L S  |  28  

change is also likely to contribute to increasing 

competition for fertile land.140  

In a 2012 report to Congress, the EPA stated that 

the environmental impacts in the biofuels supply 

chain are greatest in the feedstock production 

phase. The intensification of corn cultivation was 

found be the primary cause of increased fertilizer 

runoff, land conversion, and higher water 

consumption. Therefore, corn-based producers 

may be at greater risk from actions intended to 

curb the industry’s negative environmental 

externalities.141 

Because of its greater dependence on biofuel 

imports, Europe was one of the first to address 

sustainability within the biofuel lifecycle, while 

fuel-exporting nations, especially emerging 

market countries, have implemented their own 

initiatives to meet the requirements of importing 

nations. As a result, international groups such as 

the Global Bioenergy Partnership (GBEP), 

launched by the G8, Brazil, China, India, Mexico, 

and South Africa, have arisen to harmonize 

sustainability initiatives, with a focus on improving 

the sustainability of feedstock cultivation. This 

includes limits on land conversion in biodiversity-

rich areas. GBEP provides a mechanism “to 

organize, coordinate and implement targeted 

international research, development, 

demonstration and commercial activities related 

to production, delivery, conversion and use of 

biomass for energy.”142 Such initiatives provide a 

means for U.S. producers to meet increasing 

customer demand for sourcing of sustainably 

produced feedstocks. 

Government biofuel mandates can explicitly limit 

the sourcing of a feedstock based on the 

perceived ecological sensitivity of the land on 

which it is grown, underscoring the importance of 

feedstock and supplier selection. With the 

implementation of the RFS2 in the U.S., an 

amended definition of renewable biomass was 

introduced. This included certain land-use 

restrictions. Specifically, EISA excludes virgin 

agricultural land cleared or cultivated after 

December 19, 2007, from use as cultivation land 

for biofuel feedstocks. This rule applies to both 

domestic and foreign feedstock and biofuels 

producers and is intended to offset concerns 

about the effect of feedstock production on food 

crop production and land conversion.143 

As mentioned in the Legislative and Regulatory 

Trends section, above, Article 17 of the RED 

2009/28/EC in the E.U. specifies certain 

sustainability criteria for biofuels and bioliquids, 

fulfillment of which determines compliance with 

renewable energy obligations in the E.U. To 

comply with these obligations, biofuels cannot be 

made from raw materials obtained from land with 

high biodiversity value. Specifically, this includes 

areas that were or are currently considered a 

“primary forest and other wooded land,” areas 

designated for nature protection purposes or for 

the protection of rare, threatened, or endangered 

ecosystems or species, and highly biodiverse 

grassland, peatland, and land with high carbon 

stock (such as wetlands and continuously forested 

areas).144 

In 2009, Brazil introduced a ban on sugarcane 

cultivation in the Amazon Basin to preserve the 

region’s forests from encroachment. This policy 

also protects the country’s ethanol producers that 

export biofuel to the U.S. and the E.U. markets, 

which are evaluating whether Brazilian ethanol 

should qualify as low-carbon biofuel. Therefore, 

expansion of the industry in the Amazon region 

could have deleterious reputational consequences 

on ethanol demand.145  

Furthermore, intensive feedstock cultivation may 

lead to both acute and chronic impacts on yields. 

Acute risks of lower yields are likely to have a 
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stronger impact on crop price volatility, while 

long-term environmental externalities, such as soil 

degradation, could reduce supply over time. For 

example, monoculture cultivation, where 

genetically similar plant species are grown over 

wide areas, is a common practice for corn, 

soybean, and sugarcane cultivation. While 

monoculture may increase crop yield because of 

uniform plant structure and reduced competition 

from other plant species, genetically similar plants 

are also more susceptible to insects, plant 

diseases, and other variations in growing 

conditions. This increases the risk of widespread 

crop failure, which, in turn, could drive up prices 

for feedstocks.146 

In addition to risks from monoculture cultivation, 

biofuel feedstock production can intensify 

competition for local water resources, as well as 

cause water contamination from fertilizer runoff. 

Additional water stress could threaten feedstock 

yields, impacting agricultural producers and, 

ultimately, biofuels companies. These factors may 

cause concern among local communities, as well 

as broader reputational impacts for the industry. 

The cultivation of corn, a crop with high water 

and fertilizer requirements, in the U.S. Midwest 

and High Plains regions has increased irrigation 

demand and fertilizer application. This has caused 

both water supply and quality concerns among 

local water users, such as other agricultural users, 

municipalities, and industry.147 Furthermore, 87 

percent of irrigated corn farmland in the U.S. is in 

areas of high or severe water stress, compounding 

the effects of increased irrigation requirements for 

corn production. In the E.U., the biofuel mandate 

is expected to increase the region’s water 

footprint by 10 percent.148  

Published in 2002, the first U.S. study to link 

biofuel production and water use found that most 

bioenergy policy scenarios omitted water-use 

projections, implying that water-related risks may 

not have been accounted for at the early stages 

of the biofuels production boom.149 To continue 

evaluating the lifecycle environmental externalities 

of biofuels manufacturing, in 2009 the RED 

prompted the European Commission to report to 

the European Parliament and Council on 

“whether it is feasible and appropriate to 

introduce mandatory requirements in relation to 

air, soil or water protection.”150  

In 2013, the Final Report (Tasks 3 and 4) 

concluded that “applying mandatory quantitative 

criteria under the RED for protection of soils, 

water and air is … not feasible,” although biofuel 

producers are still required to comply with 

national, regional, and local soil, water, and air 

protection legislation. Moreover, the European 

Commission proposed a mandatory criterion 

requiring the establishment of management plans 

at the farm level as a more feasible way for soil 

and water management. Some voluntary schemes 

show positive outcomes from the inclusion of 

management plan requirements.151 For example, 

the Criterion 9.b of the Roundtable on 

Sustainable Brands (RSB) Principles and Criteria for 

Sustainable Biofuel Production (applicable to 

feedstock producers and processors, as well as 

biofuel producers) requires operations to “include 

a water management plan which aims to use 

water efficiently and to maintain or enhance the 

quality of the water resources that are used for 

biofuel operations.”152 

Climate change will likely exacerbate the stress on 

feedstock cultivation and productivity, especially 

as it affects water supplies and the spread of 

harmful pests. This pertains particularly to water-

scarce regions. The E.U. Water Blueprint, a major 

review of European water policy, “refines the 

understanding of priority actions to be taken in 

these regions and offers further opportunity for 

specifying sustainability criteria on the efficient 

use of water in agriculture for these regions.” The 



I N D U S T R Y  B R I E F  |  B I O F U E L S  |  30  

European Commission’s Final Report suggests 

using water-stress-index maps covering regions 

outside the E.U. “as a basis for developing 

appropriate sustainability criteria for the imported 

feedstocks.”153 

The industry’s feedstock supply and prices are 

very sensitive to variations in yields, which may 

affect companies’ revenues and ability to operate. 

The 2012 U.S. drought substantially lowered corn 

yields, leading to higher corn prices in 2013. Due 

to a lack of economically priced corn, nearly two 

dozen major U.S. ethanol plants ceased 

production in 2012 and early 2013. Many plants 

did not resume production until after the 2013 

record corn harvest.154 

Company financial disclosure discusses some of 

these supply risks. Rex American stated in its 2013 

Form 10-K, “The price of corn is influenced by 

weather conditions and other factors affecting 

crop yields … Any event that tends to negatively 

affect the supply of corn, such as adverse weather 

or crop disease, could increase corn prices and 

potentially harm the business of our ethanol 

plants. Our ethanol plants may also have 

difficulty, from time to time, in physically sourcing 

corn on economical terms due to supply 

shortages. Such a shortage could require our 

ethanol plants to suspend operations which 

would have a material adverse effect on our 

consolidated results of operations.”155 

By certifying their operations and sourcing from 

certified suppliers, biofuel manufacturers are likely 

to obtain additional transparency in relation to 

their supply chains, which can help to manage 

risk exposure. For example, the RSB developed its 

standards for compliance with the land-use 

criteria defined by the RED. Members of the RSB 

include feedstock growers, biomass producers, 

retailers, and blenders, as well as other industry 

players. Among certified companies, there are 

biofuel, biochemical, and feedstock producers, 

along with trading, storage, and distribution 

organizations.156 Specifically, Principle 7 of the 

RSB is aligned with the land-use criterion in 

Article 17(3) of the RED. The lands designated as 

peatlands, wetlands, and primary forests are 

covered by both the RSB guidance and RED Article 

17.157 

Some agricultural producers certify their 

operations to sustainability standards. This 

increases supply-chain transparency for biofuels 

manufacturers and may allow them to mitigate 

risks and capture opportunities discussed in this 

topic, by sourcing from certified suppliers. For 

example, in its FY 2014 Form 20-F, Adecoagro 

disclosed that the company certified its silo plant 

in Argentina under the Biomass, Biofuels 

Sustainability Voluntary Scheme,VI which is based 

on the RED criteria. The company also stated that 

65 percent of the soybeans it sold in 2014 were 

certified by the Round Table on Responsible 

Soybean, which allowed it to charge a premium 

over market value.158 While certified feedstocks 

may be obtained above market value, the higher 

cost for biofuel manufacturers in the short term 

may be outweighed by the reduced supply risk, as 

well as by higher sales of ethanol. 

Value Impact 

Biofuels companies rely on stable feedstock 

supplies. The effects of environmental 

degradation due to intensive crop cultivation, as 

well as the exacerbating impacts of climate 

change, such as increasing temperatures and 

prolonged droughts, could increase the volatility 

of crop yields and pricing in the short term and 

have a negative impact on feedstock supply over 

the long term. This could result in higher raw 

                                                           
VI A voluntary scheme founded by French grain producers that is 
aimed to demonstrate, through independent audit, compliance 
with sustainability criteria set by the European Directive 
2009/28/EC. 
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material purchase costs or reduced feedstock 

availability for biofuels companies, impacting their 

cash flows and profits. Recurring unexpected 

disruption to, or lack of, feedstock supplies and 

the resulting financial consequences may harm a 

company’s risk profile over time and impact its 

cost of capital. 

Furthermore, public and government perception 

of the environmental sustainability of feedstock 

production could unfavorably alter public policy 

regarding support for biofuel production using 

certain feedstocks. This could directly affect 

companies’ revenues and profits. This factor, 

together with worsening impacts from climate 

change, could increase the probability and 

magnitude of this issue in the medium to long 

term. Compliance with certain sustainable 

sourcing criteria determines companies’ ability to 

maintain government support and access the 

growing renewable energy market. By certifying 

or managing their operations to standards 

confirming sustainable sourcing, companies in the 

industry will have advanced growth opportunities 

in certain jurisdictions. 

To reduce negative impacts on operational 

performance and financial position from 

feedstock sourcing, biofuel manufacturers need to 

have a clear strategy to manage risks associated 

with environmental impacts of feedstock 

production. By increasing the share of feedstock 

sourced from suppliers certified to third-party 

environmental sustainability standards, companies 

in the industry could reduce regulatory and supply 

risks, as well as strengthen their position in the 

renewable energy markets. As criteria for 

compliance with global renewable fuel standards 

are becoming stricter and taking into account 

broader environmental externalities of biofuels 

production, the importance of this topic is likely 

to increase in the future. 
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APPENDIX I  
FIVE REPRESENTATIVE BIOFUELS COMPANIESVII  
  

                                                           
VII This list includes five companies representative of the Biofuels industry and its activities. This includes only companies for which the 
Biofuels industry is the primary industry, companies that are U.S.-listed but are not primarily traded over the counter, and companies for 
which at least 20 percent of revenue is generated by activities in this industry, according to the latest information available on Bloomberg 
Professional Services. Retrieved on September 24, 2015. 

 

COMPANY NAME (TICKER SYMBOL) 

Green Plains Renewable Energy (GPRE) 

Renewable Energy Group (REGI) 

Pacific Ethanol (PEIX) 

REX American Resources Corp (REX) 

Enviva Partners (EVA) 



33I N D U S T RY  B R I E F  |  B I O F U E L S

APPENDIX IIA:  
Evidence for Sustainability Disclosure Topics 

Sustainability 
Disclosure Topics

EVIDENCE OF INTEREST
EVIDENCE OF  

FINANCIAL IMPACT
FORWARD-LOOKING IMPACT

HM 
(1-100)

IWGs
EI

Revenue & 
Cost

Asset & 
Liabilities

Cost of 
Capital

EFI
Probability & 
Magnitude

Exter- 
nalities

FLI
% Priority

Air Quality 75* 92 4t High • •  Medium •  Yes

Water Management 
in Manufacturing 58 92 1 High •  • High •  Yes

Product Formulation 
& Impacts on Food 
Markets 

78* 80 4t High • • • Medium • • Yes

Lifecycle Emissions 
Balance 75* 84 2 High • • • High • • Yes

Management of the 
Legal & Regulatory 
Environment

17 56 5 Medium • • • High  • Yes

Operational 
Safety, Emergency 
Preparedness, and 
Response

67* 68 6 Medium • • • Medium   No

Sourcing & 
Environmental 
Impacts of Feedstock 
Production

56 84 3 Medium • • • High • • Yes

HM: Heat Map, a score out of 100 indicating the relative importance of the topic among SASB’s initial list of 43 generic sustainability issues. Asterisks indicate 
“top issues.” The score is based on the frequency of relevant keywords in documents (i.e., 10-Ks, 20-Fs, shareholder resolutions, legal news, news articles, and 
corporate sustainability reports) that are available on the Bloomberg terminal for the industry’s publicly listed companies. Issues for which keyword frequency is 
in the top quartile are “top issues.”

IWGs: SASB Industry Working Groups 

%: The percentage of IWG participants that found the disclosure topic likely to constitute material information for companies in the industry. (-) denotes that 
the issue was added after the IWG was convened.

Priority: Average ranking of the issue in terms of importance. 1 denotes the most important issue. (-) denotes that the issue was added after the IWG was 
convened.

EI: Evidence of Interest, a subjective assessment based on quantitative and qualitative findings.

EFI: Evidence of Financial Impact, a subjective assessment based on quantitative and qualitative findings.

FLI: Forward Looking Impact, a subjective assessment on the presence of a material forward-looking impact. 
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APPENDIX IIB: 
Evidence of Financial Impact for Sustainability Disclosure Topics

Evidence of 

Financial Impact

REVENUE & EXPENSES ASSETS & LIABILITIES RISK PROFILE

Revenue Operating Expenses Non-operating 
Expenses Assets Liabilities

Cost of  
Capital

Industry 
Divestment 

Risk
Market Share New Markets Pricing Power

Cost of 
Revenue

R&D CapEx
Extra- 

ordinary 
Expenses

Tangible 
Assets

Intangible 
Assets

Contingent 
Liabilities & 
Provisions

Pension 
& Other 

Liabilities

Air Quality •   •  • •   •    

Water 
Management in 
Manufacturing

•   •  • •     •  

Product 
Formulation & 
Impacts on Food 
Markets 

• • • • •   •   •  

Lifecycle Emissions 
Balance • • • • • •   •   •  

Management 
of the Legal 
& Regulatory 
Environment

•        •   •  

Operational 
Safety, Emergency 
Preparedness, and 
Response

      • •  •  •  

Sourcing & 
Environmental 
Impacts of 
Feedstock 
Production

• • • •     •   •  

H IGH IMPACTMEDIUM IMPACT
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APPENDIX III 
SUSTAINABILITY ACCOUNTING METRICS—BIOFUELS 
 

TOPIC ACCOUNTING METRIC CATEGORY 
UNIT OF 

MEASURE 
 CODE 

Air Quality 

Air emissions for the following pollutants: NOx (excluding 
N2O), SOx, volatile organic compounds (VOCs), particulate 
matter (PM), and hazardous air pollutants (HAPs) 

Quantitative Metric tons (t) RR0101-01 

Number of incidents of non-compliance with air quality 
permits, standards, and regulations 

Quantitative Number RR0101-02 

Water Management 
in Manufacturing 

(1) Total water withdrawn and (2) total water consumed, 
percentage of each in regions with High or Extremely High 
Baseline Water Stress 

Quantitative Cubic meters (m3),  
Percentage (%) 

RR0101-03 

Discussion of water management risks and description of 
strategies and practices to mitigate those risks 

Discussion and 
Analysis 

n/a RR0101-04 

Number of incidents of non-compliance with water quality 
permits, standards, and regulations 

Quantitative Number RR0101-05 

Product Formulation 
& Impacts on Food 
Markets 

Top five feedstocks used for biofuels production, by 
weight* 

Quantitative Metric tons (t) RR0101-06 

Percentage of feedstock grown in food-insecure countries Quantitative 
Percentage (%)  
by weight 

RR0101-07 

Lifecycle Emissions 
Balance Lifecycle greenhouse gas (GHG) emissions, by biofuel type Quantitative 

Grams of CO2-e 
per megajoule 
(MJ) 

RR0101-08 

Management of the 
Legal & Regulatory 
Environment 

Amount of subsidies received through government 
programs 

Quantitative U.S. Dollars ($) RR0101-09 

Discussion of positions on the regulatory and political 
environment related to environmental and social factors 
and description of efforts to manage risks and opportunities 
presented 

Discussion and 
Analysis 

n/a RR0101-10 

 

 

 

* Note to RR0101-06—The registrant shall discuss risks associated with the use of food crop feedstocks and feedstocks grown on arable 
lands.  
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APPENDIX III 
SUSTAINABILITY ACCOUNTING METRICS—BIOFUELS (CONTINUED) 
 

  TOPIC ACCOUNTING METRIC CATEGORY 
UNIT OF 

MEASURE 
 CODE 

Operational Safety, 
Emergency 
Preparedness, and 
Response 

Process Safety Incidents Count (PSIC), Process Safety 
Total Incident Rate (PSTIR), and Process Safety Incident 
Severity Rate (PSISR)** 

Quantitative Number, Rate RR0101-11 

Sourcing & 
Environmental 
Impacts of Feedstock 
Production 

Description of strategy to manage risks associated with 
environmental impacts of feedstock production 

Discussion and 
Analysis 

n/a RR0101-12 

Percentage of biofuel production third-party certified to an 
environmental sustainability standard 

Quantitative 
Percentage (%)  
of gallons RR0101-13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

** Note to RR0101-11—The registrant shall describe incidents with a severity rating of 1 or 2, including their root cause, outcomes, and 
corrective actions implemented in response (e.g., technology improvements, operator training, etc.).  
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APPENDIX IV: Analysis of SEC Disclosures | Biofuels

The following graph demonstrates an aggregate assessment of how representative U.S.-listed Biofuels companies are currently  
reporting on sustainability topics in their SEC annual filings.

Biofuels

Air Quality

Water Management in Manufacturing

Product Formulation & Impacts on Food Markets 

Lifecycle Emissions Balance

Management of the Legal & Regulatory Environment

Operational Safety, Emergency Preparedness,  
and Response

Sourcing & Environmental Impacts of  
Feedstock Production

0% 10% 20%  30% 40% 50% 60% 70% 80% 90% 100%

TYPE OF DISCLOSURE ON SUSTAINABILITY TOPICS

 NO DISCLOSURE BOILERPLATE INDUSTRY-SPECIF IC  METRICS

92%

92%

80%

84%

56%

68%

84%

IWG Feedback*

*Percentage of IWG participants that agreed topic was likely to constitute material information for companies in the industry. 
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