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Abstract 
 

Section 948 of the Energy Policy Act of 2005 requires the U.S. Secretary of Agriculture to 

submit to Congress an analysis of economic indicators of the biobased economy. This report 

outlines the process taken and the results of an analysis of indicators by the United States 

Department of Agriculture in collaboration with Iowa State University. The data used in the 

analysis are not meant to represent the current state of the industry, but rather to show what types 

of information give the best measures of the condition of the biobased economy. This report 

contains data gathered in 2008 and reflects the most current information available on biobased 

economy indicators.  

 

Public forums were held for input on potential indicators. After a thorough investigation, four 

input indicators, four investment indicators, and eight output indicators were selected for in-

depth analysis. Each of these indicators was studied to understand where data gathering methods 

are inadequate, the relevance of each indicator to the growth of the bioeconomy, and how it is or 

might be measured. Further analysis was conducted to explore how indicators can be combined 

to assess growth, profitability, and uncertainty in the bioeconomy.  

 

To gain a good understanding of the status of the bioeconomy, it will be necessary to 

consistently track a comprehensive set of bioeconomy indicators. Unfortunately, many of the 

indicators that surfaced as key measures of the bioeconomy are not currently known. The 

following recommendations, if addressed, would support the development of a variety of 

accurate indicators so better informed business and policy decisions can be made. 

 

¶ An advisory and policy planning committee with membership from the Federal 

Government could be established to regularly communicate on the topic of bioeconomy 

indicators.  

¶ Formalizing biobased industry measurement standards between government agencies and 

the private sector should lead to more consistent estimates of data.  

¶ Development of a biobased industry and commodity usage survey could be undertaken to 

expand the amount of information available on non-fuel segments of the industry. 

¶ A revision of the North American Industry Classification System may be necessary to 

more effectively gather biobased industry data. 

¶ Policy makers and planners should concentrate on measuring a few key indicators that 

give a sense of the scope and depth of biobased product usage and change. 

¶ Lastly, industry could lead the development of standardized and regular industry 

measures designed to provide planning and guidance information for the industry. 

 

As new indicators become available, industry, investors, and policy makers will be able to make 

more informed decisions and the sustainability of the industry can improve.  
 

 

Keywords:  biobased products, ethanol, biodiesel, fuels, chemicals, economic indicators. 
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Preface 
 

The Energy Policy Act of 2005 (EPAct) (Public Law 109-58) required the U.S. Secretary of 

Agriculture to issue reports on the economic potential in the United States for the widespread 

production and use of commercial biobased products through calendar year 2025 and on the 

analysis of economic indicators of the biobased economy. This report addresses the latter 

requirement. 

 

This study was prepared under the direction of the Office of Energy Policy and New Uses of the 

Office of the Chief Economist, U.S. Department of Agriculture, in cooperation with the Center 

for Industrial Research and Service of Iowa State University. Principal authors are Marvin 

Duncan of the Office of Energy Policy and New Uses and Ronald Cox, Liesl Eathington, Dave 

Swenson, and John Miranowski of Iowa State University.  

 

The majority of the analyses in this report was based on data current in 2008. Though indicators 

may have changed since the referenced material was originally published or during the 

preparation of this report, there has been little change in the relevance of the indicators or in the 

issues associated with measurement and data availability. 

 

 

Harry Baumes, Acting Director, Office of Energy Policy and New Uses 

 

For updates on Biobased Products, please visit: 

http://www.usda.gov/oce/reports/energy/index.htm 

 

 

 

Disclaimer 
 
Trade and company names are used in this publication solely to provide specific 
information. Mention of a trade or company name does not constitute a warranty or an 
endorsement by the U.S. Department of Agriculture to the exclusion of other products  
or organizations not mentioned. 
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1. Executive Summary 
 

The Energy Policy Act of 2005 (EPAct) was signed into law on August 8, 2005. The overarching 

goal of EPAct is to ensure future jobs through secure, affordable, and reliable energy. Section 

948 of the legislation requires the U.S. Secretary of Agriculture to submit to Congress an 

analysis of economic indicators of the biobased economy. This report outlines the process taken 

and the results of an analysis of indicators by the United States Department of Agriculture 

(USDA) in collaboration with Iowa State University. The data used in the analysis are not meant 

to represent the current state of the industry, but rather to show what types of information give 

the best measures of the condition of the biobased economy.   

 

The main reasons given in support of the development and growth of a biobased economy are 

widely known:  decrease U.S. dependency on foreign petroleum (and thus improve security), 

decrease the trade deficit, help rural economic development, reduce carbon emissions, and 

improve the environment.  

 

The bioindustry must be competitive to grow. Investors, policy makers, and businesses all want 

to understand the business viability of biobased product companies. Knowledge of the status of 

the bioeconomy will help with: 

 

¶ development of policies that aid growth and do not have unintended consequences; 

¶ determination of areas where government research funds should be invested; and 

¶ analysis of the industry so companies can effectively invest their own resources. 

 

There are many kinds of data that could be gathered to help develop the knowledge to 

accomplish these objectives. Unfortunately, measuring the bioeconomy is not straightforward. 

The biobased products industry, despite its relatively young state, is multidimensional. There are 

many different product sectors, including fuels, end-use consumer products, commodity 

chemicals, and biopower.
 
Bioeconomy activities include employee training programs; 

government policy-making activities at the local, state, and federal levels; a wide array of 

research and development activities; and so on.  

 

The problem is exacerbated by the lack of clear definitions of what the bioeconomy includes. For 

instance, it may not make sense to include all industrial biotechnology products in bioeconomy 

analyses since not all biotech processes use agricultural feedstocks. Obviously, the geographic 

extent of analyses affects the magnitude of results. As well, there is debate on whether mature 

products should be included in the scope of analyses. Even if there is consensus on what is 

considered a part of the bioeconomy, a framework does not exist for classifying biobased 

products in a way in which accurate data can be collected within existing Federal Government 

data systems.  

 

A number of definitions, however, can be offered. In this report, a biobased economy is defined 

as ñU.S. activities related to the production and distribution of biobased products.ò The definition 

is further constrained to new-use productsðbiobased products that have developed a market 

presence since 1972. The industry can be segmented a variety of ways. This report describes it as 

composed of four sectors:  fuels, end-use products, chemicals, and power. 
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Biofuels are defined as any transportation fuel that is produced from plant-based renewable 

resources. The primary focus in this report is on ethanol and biodiesel since data are more readily 

available for these than for most other biobased products.  

 

End-use biobased products are defined as items sold directly to end-use consumers (point of 

purchase) or business-to-business sales. Business-to-business sales might include transactions 

where only minor modifications to the product are made (e.g., repackaging) or wholesale 

distribution of end-use products. End-use biobased products include all products that are not 

categorized as biofuels or biochemicals. 

 

The term ñbiochemicalò is typically used to define chemical products that are manufactured 

using enzymes, microorganisms, or renewable resources. The focus of this report is on 

commodity chemicals or intermediates that use a biomass feedstock as opposed to a 

petrochemical feedstock.  

 

Biopower includes both the generation of electricity and the production of heat in combined heat 

and power plants. The fuel for biopower plants can come from biogenic municipal solid waste, 

landfill gas, wood, or agriculture feedstocks or by-products.  

 

This work to develop relevant measures of the bioeconomy started with the development of an 

extensive list of potential indicators. Two public forums were then held to garner advice from 

attendees. After further study, 16 different indicators were selected for in-depth analysis.  

 

Four input indicators were investigated, including prices of energy inputs for biobased 

production, amount of cropland in energy-dedicated crops, quantity of grain and oilseed inputs 

used in biobased production, and the quantity of chemical and other inputs used in biobased 

production. 

 

Four investment indicators made the final list. They were tax and trade policies, government 

spending on bioeconomy research and development (R&D), private capital investment in plant 

and equipment, and company-funded research and development. 

 

There were eight output indicators analyzedðcarbon offsets from biobased production, 

industrial absorption and/or consumer acceptance of biobased products, production levels of 

chemical-based products, emissions from biobased production, biofuels price levels, direct value 

added from biobased production, production levels of biofuels, and quantity of  

by-products from biofuel production. 

 

Numerous indicators did not make the final list but could be studied in separate efforts. These 

include items like total nonfarm payroll employment in bioeconomy activities, private firm 

formation, public attitudes toward and understanding of biobased products, and life-cycle 

analysis. The latter is important because there is widespread belief that biobased products are 

friendlier to the environment than petroleum-based products. Since many biobased products are 

more costly than the alternative, a life-cycle analysis has become one tool to show that a more 

expensive biobased product will cost less over the life of the product (either monetarily or by 

some environmental measure).  

 

Each indicator in the reduced list was studied in more depth to gain a better understanding of 

where data gathering methods are adequate and where additional work is needed. The relevance 
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of each indicator to the growth of the bioeconomy is addressed in this report, together with a 

discussion of how the indicator is currently or might be measured. An example of one or more 

suggested measures is given, if data were available. The limitations of the data and assumptions 

made in any analyses are highlighted. 

 

In general, the indicators validate a widespread belief:  There has been a recent rapid growth of 

the biofuels industry. A variety of currently available indicators illustrate what is happening in 

this sector. Examples include production levels of biofuels and estimates of commodity 

feedstock inputs. Aggregating policy-related information is more difficult because of the plethora 

of state and federal programs. Unfortunately, there is significantly less information available on 

the other sectors of the bioeconomy.   

 

Further economic analysis was conducted to explore how indicators might be combined to assess 

various aspects of growth, profitability, and uncertainty in the bioeconomy. For instance, a 

composite diffusion index might serve as a means to gauge the near-term condition of the 

biobased products industry, providing a measure of how widespread a business cycle movement 

has become. It is relatively straightforward to begin the development of a bioeconomy diffusion 

index. Companies could be recruited to participate from each of the principal sectors of the 

bioeconomyðfuels, chemicals, end-use products, and power.  

 

Composite indicators can also be generated to reflect changes in the overall state of the 

bioeconomy. A composite index summarizing information contained in an array of individual 

indicators would help the public, industry, media, and policy makers see an overall picture that is 

not so obvious from the component indicators themselves. Data for a component biofuel index 

may be straightforward to collect, but a composite indicator must take into account changes in all 

bioeconomy sectors to gauge the overall condition of the bioeconomy. For this to occur, 

additional data need to be gathered and reported in a more timely manner from within the 

chemicals, end-use products, and power sectors of the industry. 

 

More complex indicators can also be constructed from baseline indicator data. Gross margins of 

biofuel plants are highlighted in this report. These indicators display the considerable variability 

that this sector has experienced over the past few years. This sector has had periods of high 

volatility, followed by generally robust margins, followed by a sharp erosion of margins.  

 

To gain a good understanding of the status of the bioeconomy, it will be necessary to 

consistently track a comprehensive set of bioeconomy indicators. Unfortunately, many of the 

indicators that surfaced as key measures of the bioeconomy are not currently known because data 

are not collected, the data are confidential or are suppressed because they might disclose the 

identity of the firm, or the indicators are not easily measurable. A number of recommendations, 

if addressed, would support the development of a variety of accurate indicators that are released 

in a more timely fashion so better informed business and policy decisions can be made. 

 

¶ First, an advisory and policy planning committee with membership from officials of the 

USDA, the U.S. Department of Energy, the U.S. Bureau of Economic Analysis, the U.S. 

Bureau of Labor Statistics, the National Institute of Standards and Technology, and 

possibly the National Science Foundation could be established to regularly communicate 

on the topic of bioeconomy indicators. Individuals could come together on a regular 

basis, legislatively mandated if necessary, to communicate plans for future data 
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gathering, establish protocols for sharing data, and support international dialog on the 

measurement and analysis of the biobased products industry.  

 

¶ The next step would be to formalize biobased industry measurement standards. There are 

widely varying views of what is and is not part of the burgeoning bioeconomy. Clear and 

consistent definitions must be developed between government agencies and the private 

sector to allow consistent estimates of data. Some issues that need more work include 

defining the portion of the biobased products supply chain to be included in economic 

analyses; deciding the degree of inclusion of by-products from conventional industrial 

sources, landfill gas, and municipal solid waste; and deciding if indicators will only focus 

on new uses. 

 

¶ The development of a biobased industry and commodity-usage survey could also be 

undertaken. An assortment of information is available on the biofuels sector, but data on 

other segments of the biobased products industry are scarce. Additional data need to be 

collected to create additional bioeconomy indicators and to improve awareness of the 

entire industry. Information that might be appropriate to gather includes the contribution 

of biobased products to gross domestic product, the sales of biobased chemicals, the sales 

of biobased intermediates and end-use products, private capital investment in plants and 

equipment, biofuel subsidies, and percentage of employees involved in biobased 

production. 

 

¶ To more effectively gather biobased industry data, a revision of the North American 

Industry Classification System (NAICS) may be necessary. Since the NAICS system was 

developed based on the idea that producing units should be grouped based on similarity 

of production processes, and since there is such diversity among the variety of biobased 

products, this could be problematic.  

 

¶ There are a wide variety of indicators that could be generated and tracked, but it is 

recommended that policy makers and planners concentrate on measuring a few key 

indicators that give a sense of the scope and depth of biobased product usage and change 

in recent years. It is recommended that reliable summary compilations be made of (1) 

annual government support of biobased industrial activity by type of support and amount 

and (2) biofuels and biobased chemical sales. As government agencies develop better and 

more reliable measurement and reporting protocols, additional items or subcategories can 

be explored. 

 

¶ Lastly, industry must also play a role in helping gather relevant data if the condition of 

the broad bioeconomy is to be fully understood. Industry could lead the development of 

standardized and regular industry measures designed to provide planning and guidance 

information for the industry itself. 

 

A variety of indicators have been proposed to describe the current and expected future state of 

the U.S. bioeconomy. Some indicator data are readily available, but primarily for the biofuels 

sector. A number of steps will need to be taken to develop additional bioeconomy indicators. As 

new indicators become available, industry, investors, and policy makers will be able to make 

more informed decisions, and the sustainability of the industry can improve. A robust industry 

can help improve national security and expand economic development opportunities. 
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2. Introduction  
 

The Energy Policy Act of 2005 was signed into law on August 8, 2005 (Public Law 109-58) [1].
1
 

The overarching goal of EPAct is to ensure future jobs through secure, affordable, and reliable 

energy. Section 948 of the legislation requires the U.S. Secretary of Agriculture to submit to 

Congress an analysis of economic indicators of the biobased economy. This report outlines the 

process taken and the results of an analysis of indicators by USDA in collaboration with Iowa 

State University. The data used in the analysis are not meant to represent the current state of the 

industry, but rather to show what types of information give the best measures of the condition of 

the biobased economy.  

 

To accomplish this task, it is first necessary to determine the root intent of the legislation so that 

appropriate indicators can be developed. The main reasons given in support of the development 

and growth of a biobased economy are widely known:  decrease U.S. dependency on foreign 

petroleum (and thus improve security), decrease the trade deficit, help rural economic 

development, reduce carbon emissions, and improve the environment. These improvements to 

the U.S. economy might occur from substitutions of petroleum-based products, fuels, chemicals, 

and power by biobased equivalents; by improvements over petroleum-based products; or by the 

development of entirely new products or processes. 

 

Investors, policy makers, and businesses all want to understand the business viability of biobased 

product companies. Knowledge of the condition of the bioeconomy will help with:  

 

¶ development of policies that aid growth and do not have unintended consequences; 

¶ determination of areas where government research funds should be invested; and 

¶ analysis of the industry so companies can effectively invest their own resources. 

 

The industry is being examined more closely as of late because there have been recent 

bankruptcies and consolidations, there are a number of systemic constraints that may slow the 

growth of the ethanol industry (distribution costs, development of cellulosic-based processes, 

and number of flex-fuel vehicles on the market), the profitability of the biodiesel industry has 

suffered, and there are few indications that there has been any significant increase in the 

procurement of biobased products by the Federal Government. Additional technical and 

economic research within some sectors of the industry must be completed to better understand 

limitations to growth. Further analysis of the net energy gain of biofuels development, the net 

carbon balance of ethanol production, and the long-term need for subsidies to maintain a viable 

industry are just a few issues that need further study.  

 

Regardless of the current state of the biobased products industry, it is important to understand the 

change in the industry and the economic impact of the industry on the U.S. economy. The 

problem statement might succinctly be stated as, ñHow is the country doing shifting from a 

petroleum-based economy to a biobased economy?ò If this is occurring, one might expect to see 

a larger fraction of the energy and products consumed in the United States being produced with 

renewable biobased feedstocks. The total cost of the products for the consumers and society 

(product price, industry subsidies, disposal costs, etc.) might also decline. That is, not only is the 

industry growing and becoming a viable substitute for petroleum-based products based on 

                                                 
1
 A list of references is included in Chapter 9, beginning on page 127. 
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performance, but also that the cost to the consumer and society of biobased products is 

comparable to or better than petroleum-based alternatives. 

 

Measuring the bioeconomy is not straightforward. The biobased sector of the U.S. economy, 

despite its relatively young state, is multidimensional. For example, there are many different 

biobased product groups such as fuels, commodity chemicals, and end-use consumer products 

(see Appendix A).
 
Within each of these product groups there are wide varieties of distinct 

product types and production locales, each of which employs a variety of feedstocks, labor, 

machinery, and technology. In addition to the production of biobased products, activities in the 

biobased economy include a wide array of research and development activities; government 

policy-making activities at the local, state, and federal levels; employee training programs; and 

so on. In light of the very dynamic, diverse, and complex set of economic activities associated 

with the biobased economy, it is natural and useful to consider the development of efficient 

methods to quantitatively summarize these activities in ways that would be informative and 

easily digestible with regard to the overall magnitudes of, and trends in, major components of the 

bioeconomy. 

 

Combining or aggregating information from distinct economic activities to provide succinct 

summaries of these activities is standard practice in economics, particularly in macroeconomics. 

For example, the economyôs production of the many different final goods and services produced 

is summarized by the well-known gross domestic product (GDP) measure. GDP summarizes the 

economyôs current production of goods and services by measuring the market value of this 

output. The economy is producing so many dollarsô worth of goods and services per year. While 

the dollar value in and of itself is not particularly informative, changes in (real) GDP from one 

year to the next provide useful information on the rate at which economic production is 

increasing (or decreasing).  

 

One can imagine a bioproduct analog to GDP in which the market value of current biobased 

output could be constructed and used to measure changes over time in biobased output. 

Similarly, measures of, for example, total labor employment in biobased activities, research and 

development expenditure, capital investment, and patent applications could be constructed to 

produce a manageable and digestible set of indicators of key components of the biobased 

economy. 

 

In addition to indicators that summarize various dimensions of biobased economic activities, it 

would be helpful to have a more highly aggregated composite indicator to summarize the overall 

state of the bioeconomy. Composite indicators, such as the composite leading economic 

indicator, combine related but distinct indicators to provide barometers of the overall levels of 

activity in the manufacturing sector of the economy or the economy itself.  

 

There have been a number of efforts to develop indicators for sectors of the economy related to 

the biobased products industry. The biotech industry is currently being analyzed by many others, 

such as the Organisation for Economic Co-operation and Development [2, 3].  

 

The Biomass Research and Development Board was created to coordinate programs within the 

Federal Government to promote the use of biobased fuels and products [4,1]. The boardôs 

Interagency Working Group on Sustainable Development Indicators (SDI Group) is looking at a 

number of indicators related to sustainability [5]. Proposed indicators fall into the general 

categories of greenhouse gases, soil quality, water use, air quality, biological diversity, land use 
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change impacts, resource use, cost competitiveness of feedstock production, value of products 

and employment, food/feed/fiber supply, public health and safety, legal compliance, imported oil 

displacement, net energy balance, and biofuels access. 

 

The SDI Group is focusing on biofuels whereas this report addresses fuels, chemicals, and end-

use biobased products. Their work is specifically focused on sustainability, which is very 

important for long-term industry growth. This report is directed more toward the short-term 

economic condition of the industry. The bioeconomy industry could grow in the short term, 

despite a decline in some sustainability indicators. Several of the indicators the Sustainability 

Interagency Work Group proposes will be of interest to the biobased products industry to help 

make business decisions but are not direct measures of the condition of the industry or a measure 

of how well biomass is replacing petroleum.  

 

This report includes a few indicators that are similar, including measures of greenhouse gases, 

land productivity, resource use (fraction of total fuel use), value of products, food/feed/fiber 

supply, and imported oil displacement. These few duplicate indices are basic metrics that help 

address the sustainability issue and are also important measures of the economic condition of the 

biobased products industry.  

 

It is hoped the results from this report will be used by the Federal Government and state 

governments to assist in the development of policies and legislation and by industry to assist in 

formulating business strategies. To that end, it is crucial that the economic indicators of the 

biobased economy be selected based on sound economic criteria, accurately reflect biobased 

economic activity, and be well understood by stakeholders.  

 

Five tasks were completed as part of this effort:  

1. Develop a list of economic indicators of the biobased economy. 

2. Gather input from stakeholders to help prioritize the list.  

3. Gather data on key economic indicators.  

4. Explore relationships between key indicators and determine if a composite biobased 

products index can be derived.  

5. Propose future data requirements based on limitations of existing data. 

 

Background information regarding the industry and economic indicators is provided in Chapter 

3. A summary of the process undertaken to develop a short list of indicators is discussed in 

Chapter 4. This is followed by an analyses of key indicators in Chapter 5. Chapter 6 highlights 

some detailed analyses of a few indicators. Finally, Chapter 7 includes several recommendations 

to help improve the collection of accurate bioeconomy data. 
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3. Background 
 

Many different characterizations of a biobased economy are commonplace. Terms are defined 

here so it is clear what is and is not included. The basic state of the bioeconomy is then covered 

to set the stage for later discussions. This is followed by an introduction to economic indicators 

and a discussion of the complexities associated with developing indicators for this sector of the 

economy. 

 

3.1. Definitions 
 

The authors define a U.S. biobased economy as ñU.S. activities related to the production and 

distribution of biobased products.ò A definition of biobased products was provided by Congress 

in the Farm Security and Rural Investment Act of 2002 [6]. Congress later modified the 

definition in the Food, Conservation, and Energy Act of 2008, stating ñThe term óbiobased 

productô means a product determined by the Secretary to be a commercial or industrial product 

(other than food or feed) that isð  (A) composed, in whole or in significant part, of biological 

products, including renewable domestic agricultural materials and forestry materials; or (B) an 

intermediate ingredient or feedstock.ò [7]. 

 

For the purposes of this study, the definition of a biobased product is further constrained to new-

use products. Mature market products (e.g., cotton shirts) are not included in the current analysis 

since many do not consider these types of products as part of a new bioeconomy. Items like 

cotton shirts were developed in the marketplace because of a basic consumer request for the 

product instead of as a mechanism to decrease U.S. dependency on foreign oil, to help rural 

economic development, or to improve the environment. In addition, the economic analysis of 

these markets can be extremely complex because of how they have been ñwovenò into the global 

economy over decades. For instance, there has been a widespread loss of jobs in textile 

production and apparel manufacturing in the United States due to a labor-cost driven shift to 

Southeast Asia.  

 

The biobased products industry can be segmented a variety of ways. This report describes it as 

composed of four sectors:  fuels, end-use products, chemicals, and power. Discussions here are 

primarily focused on biofuels and newly developed end-use products that have developed a 

market presence since 1972.  

 

Biofuels are defined as any transportation fuel that is produced from plant-based renewable 

resources. Some classify the manufacture of certain fuels as industrial biotechnology because 

they involve the use of enzymes (ethanol), while other fuels may not fit this definition 

(biodiesel). In this report, biofuels are defined as all transportation-focused fuels using renewable 

feedstocks, whether or not they involve biotechnology as part of the industrial process. The 

primary focus here is on ethanol and biodiesel since these data are more readily available than 

are data for most other biobased products.  

 

End-use biobased products are defined as items sold directly to end-use consumers (point of 

purchase) or business-to-business sales. Business-to-business sales might include transactions 

where only minor modifications to the product are made (e.g., repackaging) or wholesale 

distribution of end-use products. End-use biobased products include all products that are not 

categorized as biofuels or biochemicals. 
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The chemical industry is an advanced industry that produces a wide range of products, including 

fuels, commodity chemicals, fine chemicals, specialty chemicals, polymers, food ingredients, 

flavors, fragrances, and pharmaceuticals.  

 

The term biochemicals is typically used to define chemical products that are manufactured using 

enzymes, microorganisms, or renewable resources. This processing is referred to as white 

biotechnology. This differs from red biotechnology, which refers to the use of biotechnology in 

healthcare, and green biotechnology for the agricultural sector [8].  

 

In this report, the definition of biochemicals is further restricted. First, transportation fuels are 

grouped separately, as discussed above. Second, since this work predominantly focuses on new 

uses, products like high-fructose corn syrup are not included in the definition.  

 

Many industrial biotechnology products do not use agricultural feedstocks, so the manufacture of 

these products may have limited impact on the reduced consumption of petroleum.
2
 As such, 

products like biobased pharmaceuticals and others that do not use agricultural feedstocks are not 

included in the definition. Other processes, chemicals, etc. (e.g., enzymes), may be constraining 

the growth of the industry and may warrant further study.  

 

What remains within the definition of biochemicals used here are commodity chemicals or 

intermediates that use a biomass feedstock as opposed to a petrochemical feedstock. Some of 

these biochemicals could also be classified as end-use products (e.g., biobased  

1,3-propanediol). The Food, Conservation, and Energy Act of 2008 specifically includes 

intermediate ingredients in the definition of ñbiobased productsò for purposes of the Federal 

BioPreferred program [7]. A brief description of the BioPreferred program is included in 

Appendix A.  

 

Biobased chemicals receive secondary focus in this report since many of the biobased chemical 

intermediates are produced by companies that also produce petroleum-based chemicals, which 

makes data gathering more difficult. A recently released report by the U.S. International Trade 

Commission details some very recent findings on the chemical industry [8]. A discussion of 

biobased chemicals is also included in a recent report to Congress [9]. 

 

Biopower generally includes both the generation of electricity and the production of heat in 

combined heat and power plants. The fuel for biopower plants can come from biogenic 

municipal solid waste, landfill gas, wood, or agriculture feedstocks or by-products.  

 

Most electricity that is currently generated with biomass is produced through direct combustion 

using conventional boilers. Coal-fired plants can use biomass to supplement the coal stream, 

which is referred to as co-firing. Methane generated from the decay of biomass in a landfill or 

from an anaerobic digester can also be burned to produce steam and then electricity (see 

[10,11]). 

 

                                                 
2
 The development of enzymes for chemicals produced from nonagricultural feedstocks may have a secondary 

positive effect on the development of enzymes and microorganisms for the production of other chemicals from 

biobased feedstocks. 
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The generation of power through the use of wood and agricultural by-products is seen as one 

way to assist with the growth of the bioeconomy. However, the growth of this subsector has been 

slow. There has been a general decline in the consumption of energy from wood over the past 

two decades. Also, only a very small fraction of the total electricity produced in the United States 

is from agricultural by-products. This is due in part to higher capital and operating costs 

compared with conventional power plants; the costs associated with harvesting, storing, and 

transporting plant residue; and the additional costs associated with transmission lines to move the 

energy from remote areas where the power is generated to population centers where there is the 

greatest need for electricity. 

 

Since the industry is small and since growth in the industry has been slow, the biopower sector is 

not analyzed in any detail in this report. Currently, the U.S. Department of Energy (DOE) 

releases data on wood and waste energy consumption [12].  

 

3.2. Current State 
 

Biofuels 

 

As of October 2008, BBI International reported there were 178 operational ethanol plants in the 

United States, 31 under construction, and 8 idle (see Figure 1). Combined capacity in operation 

and under construction was 13.8 billion gallons per year. Seventy percent of this projected 

capacity is in six states:  Iowa, Nebraska, Illinois, Minnesota, Indiana, and South Dakota.  

 

As of October 2008, BBI International reported there were 113 operational biodiesel plants in the 

United States, 12 under construction, 31 idle, and 21 unconfirmed (see Figure 2). Combined 

capacity in operation and under construction was 2.2 billion gallons per year. About one-third of 

this projected capacity is in three states:  Texas, Iowa, and Missouri. 
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Figure 1. Location of ethanol plants (2008) [13].
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End-Use Biobased Products 
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The biofuels industry has been widely studied. The end-use biobased products sector has 

been studied to a much smaller extent, largely because of the diversified nature of the 

industry.  

 

Iowa State University has located over 2,100 companies that produce end-use biobased 

products in the United States as part of their support of the USDA Office of Energy Policy 

and New Uses and their work on the BioPreferred program. These companies produce or 

distribute over 15,000 different products. Appendix A contains a list of the products these 

companies sell. Additional information can be found at www.biopreferred.gov. 

 

The locations of the biobased product companies that are being explored as part of the 

BioPreferred program are displayed in Figure 3. Iowa State University recently completed a 

survey of these companies [14]. The locations of the 925 U.S. respondents to the survey are 

displayed in Figure 4. The region definitions in the figure are the same as the four census 

regions used by the U.S. Bureau of Census. 

 

 

 
Figure 3. Location of biobased product companies (2008). 
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Figure 4. Location of U.S. biobased products survey respondents [14]. 

 

 

Of the total number of companies responding to the survey, 73 percent primarily considered 

themselves a manufacturer, 25 percent were primarily a wholesaler or retailer, and 2 percent 

classified themselves as something different. Of all respondents, 81 percent stated they 

manufactured a biobased product. Fifty percent of the companies also manufactured or 

distributed a nonbiobased product. 

 

The respondentsô biobased products were categorized into one of three broad typesðend 

use, intermediates, and fuels. The median size of the companies that stated they produce  

end-use products was 10 employees. The median size of the companies that produced 

intermediates was 20 employees. The median size of the companies that produced fuels was 

41.5 employees. In total, one-third of the companies had five employees or less. Nearly  

two-thirds had 20 employees or less.  

 

In the survey, the companies were asked what the primary product was that they sell. 

Seventy-one percent of the total companies were categorized as being in the chemical 

industry (see Figure 5). The top seven North American Industry Classification System 

(NAICS) categories of the respondents are displayed in the figure. 

 

 


































































































































































































