O NexanteCA

Technology and Costs

Sugar is the most important feedstock currently for the
bio-economy. It is abundant and low cost, globally.
Sugar is one of three main feedstocks: sugar, natural oils,
and biomass. Natural oils-based technologies are
generally limited by the relatively small volumes of oils
available from crops, animals and wastes. Besides,
natural oils have significant uses in foods and
oleochemicals, and have industrial uses as well, thus
substantial additional quantities would come at a high
environmental, societal, and economic cost. Biomass
based technologies are Ilimited by the current
developmental arc of the technologies that can utilize
them. There simply are not enough next generation
technologies fully commercialized to replace the existing
sugar based industries nor substitute downstream for
substantial quantities of petroleum based chemicals and
fuels. Sugars in various natural forms, resulting from the
nature of plant biology, are far more abundant than
natural oils, and if any of the large number of next
generation biomass conversion technologies in
development that are targeting conversion of biomass to
sugars become commercially available, it could mean
large quantities of next generation sugars would become
available, further expanding the size of the sugar market..

Sugar is both a food additive (sweetener), as well as a
feedstock for fermentations and chemical transformations.
It is its far greater use as a sweetener mostly drives
demand

Sucrose, table sugar, is a disaccharide of glucose and
fructose that is produced directly by milling sugar crops
such as either sugarcane or sugarbeets. Dextrose (D-
Glucose) is produced from the starch obtained by milling
starchy crops such as corn and cassava. Other sugars
such as fructose and High Fructose Corn Syrup (HFCS)
are produced by isomerization of dextrose, (e.g., with
enzymes). At the present, NexantECA has investigated:

Sugar from Starchy Feedstocks:
Corn
Cassava
Wheat
Potato

Biorenewable Insights: Conventional Sugars

Sugar from Sugar Crops
Sugarcane
Sugar beet

Cost of production models for USGC, Brazil, Western
Europe and China are shown for:

Dextrose
Wet Corn Milling
High HFCS
High Dextrose Model
High Starch Model
Dextrose Only Model
Cassava Dextrose
Sucrose
Sugar beet
No Ethanol Model
Sugar with Ethanol Model
Sugar with Maximum Ethanol Model
Sugarcane

No Ethanol Model

Minimum Ethanol Model
Moderate Ethanol Model
Maximum Ethanol Model

NexantECA catalogues industry supply by region.

For more information. please contact
Technology@NexantECA.com or www.NexantECA.com
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Biorenewable Insights: Conventional Sugars

The BI program (sister program to the world renowned TECH program, formerly known as PERP) is globally recognized as
the industry standard source of process evaluations of existing, new and emerging technologies of interest to the renewable
energy and chemical industries.

Bl's comprehensive studies include detailed technology analyses, process economics, as well as capacity analysis and
impacts on conventional industry. Reports typically cover:

Trends in technology

Strategic/business overviews and/or developer profiles

Process Technology:

Chemistry

Process flow diagrams and descriptions of established/conventional, new and emerging processes

Process economics — comparative costs of production estimates for different technologies across various
geographic regions

Capacity tables of plants and analysis of announced capacities
Regulatory and environmental issues where relevant

A subscription to Bl comprises:

PDF reports including detailed technology analyses, process economics, as well as commercial overviews and
industry trends

Cost of production tables in spreadsheet format (as requested)
Consultation time with the project team

An annual subscription to Bl includes 10 reports published in a given program year. Reports can also be purchased on
an individual basis, including reports from previous program years.

For more information, please contact

Technology@NexantECA.com or www.NexantECA.com
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NexantECA Subscriptions & Reports provide clients with comprehensive analytics, forecasts and insights for the chemicals, polymers,
energy and cleantech industries. Using a combination of business and technical expertise, with deep and broad understanding of markets,
technologies and economics, NexantECA provides solutions that our clients have relied upon for over 50 years.

comprises the Technoeconomics — Energy & Chemicals (TECH) program, the Biorenewable Insights program (Bl),
and the new Cost Curve Analysis. These programs provide comparative economics of different process routes and technologies in various
geographic regions.

NexantECA serves its clients from over 10 offices located throughout the Americas, Europe, the Middle East, Africa, and Asia.
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