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Hope Springs Eternal: Cellulosic Project Gets Underway in Canada - First Such Approval in Years
 We periodically get the question: What has been the number-one disappointment in renewables? The short answer is: wave
power. Worldwide, nearly all of the efforts in that field have ended in failure. A close second, though, would have to be
cellulosic biofuels. Much hyped as recently as three or four years ago, the scale-up of cellulosics has been drastically below
expectations. This is not an issue of whether oil is $100/Bbl or $50/Bbl – in fact, among petroleum substitutes cellulosics were
supposed to be the most insulated from commodity prices. Rather, it’s been a series of mechanical and operational mishaps –
put bluntly, plants that just don’t work – that resulted in a nearly total absence of cellulosics from the present-day fuel market,
even as conventional ethanol and biodiesel are being produced in record quantities. There is no denying that stark reality, but
that does not mean that cellulosics are altogether hopeless. Today we profile a rare bit of good news from this space: namely,
the decision by Canada-based Ensyn (which we originally profiled in 2014) and its partners to move forward with the
construction of a commercial-scale cellulosic plant in Quebec. We take this opportunity to provide an update on the space.

 Why do cellulosics have such trouble scaling? In the U.S. market, the EPA is enforcing 230 million gallons of cellulosic biofuel
blending for 2016, whereas the Renewable Fuels Standard statute nominally requires 4.25 billion gallons. Why is there a 95%
haircut? Because the other 95% of the gallons simply do not exist. In fact, most of the 230 million gallons will probably come
from landfill gas (e.g., produced by the likes of Clean Energy Fuels) rather than “textbook” cellulosic biomass. In the table on
page 2, we show all of the currently operating cellulosic plants around the world: five in North America, two in South America,
and one in Europe. Their aggregate capacity is 121 million gallons, essentially the size of one large corn ethanol plant. We use
the word “operating” rather loosely: most of these plants are producing far below their nameplate capacity, if at all. Case in
point: the INEOS Bio plant in Florida has not published an operational update since September 2014, surely not a good sign.
(Abengoa’s Kansas plant is not shown in the table because it has been officially shut down since December 2015.) As we noted
at the beginning, the central problem for these facilities is not the backdrop of low oil prices. Of course they would all prefer
higher oil prices, but the economic premise of cellulosics was to have an underlying cost structure that could compete with
Gen1 biofuels even at low price points. For example, a common target for cellulosic ethanol was to produce at a cash cost of
$1.00 to $1.50 per gallon. At the time of our Green Plains Partners comment from May, corn ethanol was trading at $1.50/gal,
and it has since bounced further to $1.60/gal. Thus, in theory, cellulosic peers could be cost-competitive. In practice, though,
scale-up difficulties with the underlying technologies have proven too onerous. Notably, mechanical and operational mishaps
have materialized with both kinds of processes: bio-based (fermentation) as well as thermochemical/catalytic. Simply put, it is
very difficult to name real winners to date in this space.

 What gives Ensyn the confidence to move forward with expansion? Ensyn’s existing plant in Renfrew, Ontario is quite small (3
million gallons), but it has the distinction of operating on a steady-state basis, and selling actual product (biocrude) to actual
customers in the U.S. and Canada. This plant was expanded in 2014, and Ensyn’s technology has been in commercial use for
over two decades. Thus, in contrast to peers, there is a long-standing operational track record. As such, Ensyn and its partners
(Arbec Forest Products and Groupe Rémabec) today announced that they have made a final investment decision to approve
construction of 10.5 million gallon plant in Port-Cartier, Quebec. Alongside the partners, financing for this project is also coming
from Canada’s federal government and Quebec’s provincial government. Why is this project approval so notable? Because, to
our knowledge, this is the only commercial-scale cellulosic biofuel project that has gained approval anywhere in the world over
the past two years – in other words, since the time that many of the other plants’ travails became clear. Needless to say,
numerous other cellulosic projects are on the drawing board – but most of them have been unable to secure financing, given
the obvious difficulty of convincing investors about technological viability. Thus, it is encouraging to see at least one company
moving forward with capacity expansion – though we would caution readers that one positive datapoint does not a trend make.
Ensyn’s Quebec plant is targeted for completion by year-end 2017 – stay tuned.
Please read domestic and foreign disclosure/risk information beginning on page 3 and Analyst Certification on page 4.
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Commercial-Scale Cellulosic Biofuel Production Facilities

Location
Crescentino, Italy
Vero Beach, FL, U.S.
Edmonton, AB, Canada
Emmetsburg, IA, U.S.
Alagoas, Brazil
Piracicaba, Brazil
Nevada, IA, U.S.
Renfrew, ON, Canada

Company
Capacity (MMgy) Production Type
Beta Renewables
20
Enzymatic
INEOS Bio / New Planet Energy
8
Gasification
Enerkem
10
Gasification
POET / Royal DSM
20
Enzymatic
GranBio
20
Enzymatic
Raizen / Iogen
10
Enzymatic
DuPont
30
Enzymatic
Ensyn
3
Non-catalytic thermal

Fuel Product
Ethanol
Ethanol
Ethanol
Ethanol
Ethanol
Ethanol
Ethanol
Fuel oil

Source: Company reports
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FL 33716, (727) 567-1000. Non-U.S. affiliates, which are not FINRA member firms, include the following entities that are responsible for
the creation and distribution of research in their respective areas: in Canada, Raymond James Ltd. (RJL), Suite 2100, 925 West Georgia
Street, Vancouver, BC V6C 3L2, (604) 659-8200; in Latin America, Raymond James Argentina S.A., San Martin 344, 22nd Floor, Buenos
Aires, C10004AAH, Argentina, +54 11 4850 2500; in Europe, Raymond James Euro Equities SAS (also trading as Raymond James
International), 40, rue La Boetie, 75008, Paris, France, +33 1 45 64 0500, and Raymond James Financial International Ltd., Broadwalk
House, 5 Appold Street, London, England EC2A 2AG, +44 203 798 5600.
This document is not directed to, or intended for distribution to or use by, any person or entity that is a citizen or resident of or located in
any locality, state, country, or other jurisdiction where such distribution, publication, availability or use would be contrary to law or
regulation. The securities discussed in this document may not be eligible for sale in some jurisdictions. This research is not an offer to sell
or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. It does not
constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital
may occur. Investors should consider this report as only a single factor in making their investment decision.
For clients in the United States: Any foreign securities discussed in this report are generally not eligible for sale in the U.S. unless they are
listed on a U.S. exchange. This report is being provided to you for informational purposes only and does not represent a solicitation for the
purchase or sale of a security in any state where such a solicitation would be illegal. Investing in securities of issuers organized outside of the
U.S., including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the reporting
requirements of, the U.S. Securities and Exchange Commission. There may be limited information available on such securities. Investors who
have received this report may be prohibited in certain states or other jurisdictions from purchasing the securities mentioned in this report.
Please ask your Financial Advisor for additional details and to determine if a particular security is eligible for purchase in your state.
The information provided is as of the date above and subject to change, and it should not be deemed a recommendation to buy or sell
any security. Certain information has been obtained from third-party sources we consider reliable, but we do not guarantee that such
information is accurate or complete. Persons within the Raymond James family of companies may have information that is not available
to the contributors of the information contained in this publication. Raymond James, including affiliates and employees, may execute
transactions in the securities listed in this publication that may not be consistent with the ratings appearing in this publication.
Raymond James (“RJ”) research reports are disseminated and available to RJ’s retail and institutional clients simultaneously via electronic
publication to RJ's internal proprietary websites (RJ Investor Access & RJ Capital Markets). Not all research reports are directly distributed
to clients or third-party aggregators. Certain research reports may only be disseminated on RJ's internal proprietary websites; however
such research reports will not contain estimates or changes to earnings forecasts, target price, valuation, or investment or suitability
rating. Individual Research Analysts may also opt to circulate published research to one or more clients electronically. This electronic
communication distribution is discretionary and is done only after the research has been publically disseminated via RJ’s internal
proprietary websites. The level and types of communications provided by Research Analysts to clients may vary depending on various
factors including, but not limited to, the client’s individual preference as to the frequency and manner of receiving communications from
Research Analysts. For research reports, models, or other data available on a particular security, please contact your RJ Sales
Representative or visit RJ Investor Access or RJ Capital Markets.
Additional information is available on request.

Analyst Information
Registration of Non-U.S. Analysts: The analysts listed on the front of this report who are not employees of Raymond James & Associates,
Inc., are not registered/qualified as research analysts under FINRA rules, are not associated persons of Raymond James & Associates, Inc.,
and are not subject to FINRA Rule 2241 restrictions on communications with covered companies, public companies, and trading securities
held by a research analyst account.
Analyst Holdings and Compensation: Equity analysts and their staffs at Raymond James are compensated based on a salary and bonus
system. Several factors enter into the bonus determination including quality and performance of research product, the analyst's success
in rating stocks versus an industry index, and support effectiveness to trading and the retail and institutional sales forces. Other factors
may include but are not limited to: overall ratings from internal (other than investment banking) or external parties and the general
productivity and revenue generated in covered stocks.
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The views expressed in this report accurately reflect the personal views of the analyst(s) covering the subject securities. No part
of said person's compensation was, is, or will be directly or indirectly related to the specific recommendations or views
contained in this research report. In addition, said analyst has not received compensation from any subject company in the last
12 months.

Ratings and Definitions
Raymond James & Associates (U.S.) definitions
Strong Buy (SB1) Expected to appreciate, produce a total return of at least 15%, and outperform the S&P 500 over the next six to 12 months.
For higher yielding and more conservative equities, such as REITs and certain MLPs, a total return of at least 15% is expected to be realized
over the next 12 months.
Outperform (MO2) Expected to appreciate and outperform the S&P 500 over the next 12-18 months. For higher yielding and more
conservative equities, such as REITs and certain MLPs, an Outperform rating is used for securities where we are comfortable with the relative
safety of the dividend and expect a total return modestly exceeding the dividend yield over the next 12-18 months.
Market Perform (MP3) Expected to perform generally in line with the S&P 500 over the next 12 months.
Underperform (MU4) Expected to underperform the S&P 500 or its sector over the next six to 12 months and should be sold.
Suspended (S) The rating and price target have been suspended temporarily. This action may be due to market events that made coverage
impracticable, or to comply with applicable regulations or firm policies in certain circumstances, including when Raymond James may be
providing investment banking services to the company. The previous rating and price target are no longer in effect for this security and should
not be relied upon.
Raymond James Ltd. (Canada) definitions
Strong Buy (SB1) The stock is expected to appreciate and produce a total return of at least 15% and outperform the S&P/TSX Composite Index
over the next six months.
Outperform (MO2) The stock is expected to appreciate and outperform the S&P/TSX Composite Index over the next twelve months.
Market Perform (MP3) The stock is expected to perform generally in line with the S&P/TSX Composite Index over the next twelve months and
is potentially a source of funds for more highly rated securities.
Underperform (MU4) The stock is expected to underperform the S&P/TSX Composite Index or its sector over the next six to twelve months
and should be sold.
Raymond James Argentina S.A. rating definitions
Strong Buy (SB1) Expected to appreciate and produce a total return of at least 25.0% over the next twelve months.
Outperform (MO2) Expected to appreciate and produce a total return of between 15.0% and 25.0% over the next twelve months.
Market Perform (MP3) Expected to perform in line with the underlying country index.
Underperform (MU4) Expected to underperform the underlying country index.
Suspended (S) The rating and price target have been suspended temporarily. This action may be due to market events that made coverage
impracticable, or to comply with applicable regulations or firm policies in certain circumstances, including when Raymond James may be
providing investment banking services to the company. The previous rating and price target are no longer in effect for this security and should
not be relied upon.
Raymond James Europe (Raymond James Euro Equities SAS & Raymond James Financial International Limited) rating definitions
Strong Buy (1) Expected to appreciate, produce a total return of at least 15%, and outperform the Stoxx 600 over the next 6 to 12 months.
Outperform (2) Expected to appreciate and outperform the Stoxx 600 over the next 12 months.
Market Perform (3) Expected to perform generally in line with the Stoxx 600 over the next 12 months.
Underperform (4) Expected to underperform the Stoxx 600 or its sector over the next 6 to 12 months.
Suspended (S) The rating and target price have been suspended temporarily. This action may be due to market events that made coverage
impracticable, or to comply with applicable regulations or firm policies in certain circumstances, including when Raymond James may be
providing investment banking services to the company. The previous rating and target price are no longer in effect for this security and should
not be relied upon.
In transacting in any security, investors should be aware that other securities in the Raymond James research coverage universe might carry a
higher or lower rating. Investors should feel free to contact their Financial Advisor to discuss the merits of other available investments.
Rating Distributions
Coverage Universe Rating Distribution*
Strong Buy and Outperform (Buy)

Investment Banking Distribution

RJA

RJL

RJ Arg

RJEE/RJFI

RJA

RJL

RJ Arg

RJEE/RJFI

56%

69%

53%

50%

18%

40%

0%

0%
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Market Perform (Hold)

40%

29%

47%

36%

6%

16%

0%

0%

Underperform (Sell)

5%

2%

0%

14%

2%

0%

0%

0%

* Columns may not add to 100% due to rounding.

Suitability Ratings (SR)
Medium Risk/Income (M/INC) Lower to average risk equities of companies with sound financials, consistent earnings, and dividend yields
above that of the S&P 500. Many securities in this category are structured with a focus on providing a consistent dividend or return of capital.
Medium Risk/Growth (M/GRW) Lower to average risk equities of companies with sound financials, consistent earnings growth, the potential
for long-term price appreciation, a potential dividend yield, and/or share repurchase program.
High Risk/Income (H/INC) Medium to higher risk equities of companies that are structured with a focus on providing a meaningful dividend
but may face less predictable earnings (or losses), more leveraged balance sheets, rapidly changing market dynamics, financial and competitive
issues, higher price volatility (beta), and potential risk of principal. Securities of companies in this category may have a less predictable income
stream from dividends or distributions of capital.
High Risk/Growth (H/GRW) Medium to higher risk equities of companies in fast growing and competitive industries, with less predictable
earnings (or losses), more leveraged balance sheets, rapidly changing market dynamics, financial or legal issues, higher price volatility (beta),
and potential risk of principal.
High Risk/Speculation (H/SPEC) High risk equities of companies with a short or unprofitable operating history, limited or less predictable
revenues, very high risk associated with success, significant financial or legal issues, or a substantial risk/loss of principal.

Raymond James Relationship Disclosures
Raymond James expects to receive or intends to seek compensation for investment banking services from the subject companies in the
next three months.

Stock Charts, Target Prices, and Valuation Methodologies
Valuation Methodology: The Raymond James methodology for assigning ratings and target prices includes a number of qualitative and
quantitative factors including an assessment of industry size, structure, business trends and overall attractiveness; management effectiveness;
competition; visibility; financial condition, and expected total return, among other factors. These factors are subject to change depending on
overall economic conditions or industry- or company-specific occurrences. Only stocks rated Strong Buy (SB1) or Outperform (MO2) have
target prices and thus valuation methodologies.

Risk Factors
General Risk Factors: Following are some general risk factors that pertain to the businesses of the subject companies and the projected target
prices and recommendations included on Raymond James research: (1) Industry fundamentals with respect to customer demand or product /
service pricing could change and adversely impact expected revenues and earnings; (2) Issues relating to major competitors or market shares
or new product expectations could change investor attitudes toward the sector or this stock; (3) Unforeseen developments with respect to the
management, financial condition or accounting policies or practices could alter the prospective valuation; or (4) External factors that affect the
U.S. economy, interest rates, the U.S. dollar or major segments of the economy could alter investor confidence and investment prospects.
International investments involve additional risks such as currency fluctuations, differing financial accounting standards, and possible political
and economic instability.
Specific Investment Risks Related to the Industry or Issuer
Risks - Energy
1. Commodity price Risk – Cash flows are directly or indirectly impacted by fluctuations in commodity prices and foreign exchange rates, most
notably the Canadian-US dollar.
2. Operational Risk – Production from oil & gas properties could be impacted by unforeseen events - weather-related disruptions, downtime
at processing facilities and unexpected pipeline breaks could all have an impact on a company’s financial and operating results.
3. Exploration and Development Risk – There is no guarantee that the exploration spending will result in economically viable discoveries;
production and reserves can be materially impacted by lower than expected well productivity, weather conditions and construction delays
could also impact production. Failure of development programs to deliver targeted reserves and production could also impact a company’s
financial and operating results; this includes the potential for dry holes, unexpected production delays and higher than expected decline rates.
4. Regulatory Risks – The operations of an oil & gas company could also be materially impacted by regulatory changes; this includes but is not
limited to changes in provincial royalty rates.
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5. Environmental risks – Oil & gas companies are exposed to capital and operating costs associated with meeting environmental laws and
regulations; this includes remediation expenditures; changes in the associated laws and/or regulations could have a material impact on a
company’s financial and operating results.
6. Financial Risk – The oil & gas business is capital-intensive, which increases a company’s reliance on external sources of financing. Significant
changes in the outlook for a company could impact its ability to fund capital program from cash flow and/or secure debt and/or equity
financing. Lower cash flow could force a company to sell assets or reduce dividends if applicable to repay debt and other financial obligations.
For companies with debt, a significant increase in interest rates could have a negative impact on cash flow. Oil & Gas companies are also
exposed to potential changes in federal and provincial income taxes, which could have a material impact on cash flow.
7. Acquisitions – Some oil & gas companies have historically relied on acquisitions to maintain per unit production, reserves and
dividends/distributions. Should the availability and quality of acquisitions be limited, the quality of the reserves and production of a trust may
be negatively affected. This could have a negative impact on dividends/distributions if applicable to shareholders.
8. Political risk – International Oil & Gas companies may face inherent political risks when operating in unstable jurisdictions. Unexpected
actions taken by such regimes or other recognized or non-recognized entities or parties could negatively affect the production, development,
and/or operation of these companies.

Additional Risk and Disclosure information, as well as more information on the Raymond James rating system and suitability
categories, is available at rjcapitalmarkets.com/Disclosures/index. Copies of research or Raymond James’ summary policies relating to
research analyst independence can be obtained by contacting any Raymond James & Associates or Raymond James Financial Services
office (please see raymondjames.com for office locations) or by calling 727-567-1000, toll free 800-237-5643 or sending a written
th
request to the Equity Research Library, Raymond James & Associates, Inc., Tower 3, 6 Floor, 880 Carillon Parkway, St. Petersburg, FL
33716.
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(Financial Promotion) Order 2005 (as amended) or any other person to whom this promotion may lawfully be directed. It is not intended
to be distributed or passed on, directly or indirectly, to any other class of persons and may not be relied upon by such persons and is
therefore not intended for private individuals or those who would be classified as Retail Clients.
For clients of Raymond James Investment Services, Ltd.: This report is for the use of professional investment advisers and managers and
is not intended for use by clients.
For purposes of the Financial Conduct Authority requirements, this research report is classified as independent with respect to conflict of
interest management. RJA, RJFI, and Raymond James Investment Services, Ltd. are authorised and regulated by the Financial Conduct
Authority in the United Kingdom.
For clients in France:
This document and any investment to which this document relates is intended for the sole use of the persons to whom it is addressed,
being persons who are Eligible Counterparties or Professional Clients as described in “Code Monétaire et Financier” and Règlement
Général de l’Autorité des Marchés Financiers. It is not intended to be distributed or passed on, directly or indirectly, to any other class of
persons and may not be relied upon by such persons and is therefore not intended for private individuals or those who would be
classified as Retail Clients.
For clients of Raymond James Euro Equities: Raymond James Euro Equities is authorised and regulated by the Autorité de Contrôle
Prudentiel et de Résolution and the Autorité des Marchés Financiers.
For institutional clients in the European Economic Area (EEA) outside of the United Kingdom:
This document (and any attachments or exhibits hereto) is intended only for EEA institutional clients or others to whom it may lawfully be
submitted.
For Canadian clients:
This report is not prepared subject to Canadian disclosure requirements, unless a Canadian analyst has contributed to the content of the
report. In the case where there is Canadian analyst contribution, the report meets all applicable IIROC disclosure requirements.
Proprietary Rights Notice: By accepting a copy of this report, you acknowledge and agree as follows:
This report is provided to clients of Raymond James only for your personal, noncommercial use. Except as expressly authorized by
Raymond James, you may not copy, reproduce, transmit, sell, display, distribute, publish, broadcast, circulate, modify, disseminate or
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commercially exploit the information contained in this report, in printed, electronic or any other form, in any manner, without the prior
express written consent of Raymond James. You also agree not to use the information provided in this report for any unlawful purpose.
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