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Executive Summary

This report examirsthe feasibility of what will be referred to a8@-Processing Econdustrial
Alliancein Stormont, Dundas and Glengarry (SD&G). It would have many of the characteristics
of a technology clustecomprisingplayersassociatedavith agriculture and food pogssingThe
companies wouldange fromsmall and medium enterprises (SMEspranch operations of
multinational enterprises (MNEsRelated mstitutions would be affiliated with education,

research, and government services sudatas

The alliance wuld generate additional revenues in the redigmatching existing material and

energy flowsfilling upstreanvalue chain gapextendingdownstream processing opportunities

and realizing new product potenti8uch aregional networkvould be built arourd optimizing
byproductwasteandvalueaddedpotentialo ut | i ned i n the ASummary of
Processes armdpportuntiesdincluded agpartll of this report.

The summary outlines fouel buds of growth for the creation of this netwgrtoduct
initiatives betweemMatunola and TrCounty Protei(TCP), co-location around the Ladthe
EnvironmentPark building on energy generation from wasteintroduction offax, its
downstream proessingand recovery ovaste flax fibreas a plastics reinfoing agentand value
added processing of soy dih all, there are thirysome opportunitiegshe most advanced of
which concern Natunola and TCP.

This initiative is being led by a group of local companies and the Stormont, Dundas and
Glengarry Commuty Futures Development Corporation (SD&G CFDC). The SD&G CFDC is
a communitybased, nefor-profit development agency with the resources to assist in financing
and developing SMEs as well as attracting MNEs.

In order to scope out a vision for the allienit is estimated that by the year 2020, a total of ten
new initiativeswould result: three MNEs, four SMESs, and three institutions
R&D/Government/Education offices or lai$ie MNEs would employ 150 people (50 each), the
SMEs would employ 40 (10 eacland thenstitutionalfacilities would employ 10 collectively.

Of the 200 empulyees, half would be scientific apdofessional personnel earning $80K per
annum ad half would be administrative atechnical pepleearning $50K per annum (in 2010
figures).This would reult inincrementabirect payroll of $6.5 million per year.

Theresultingeconomic payback would be substanijigtifying the resources required to make it
happen. Taking into account thewexpenditures on such things as rent and lsgpplies and
thespendindoy the employees on local goods and services, the multiplier effect from this type of
activity is typically 3tol: yielding 600 jobsincluding the 200 diregbbsestimated above. At a
February 1T, 2010planning meeting heldith key prospectivalliancemembersat Winchester,
Ontario1,000 total jobs was seen as within reach. In shioeiconsensus was that these figures
were conservative.

A more aggressive scenarlmased on rapid realization of the possibilities outlimeiart |1,
would generatesignificant jobs as early dlsree years from novlhese possibilities are presently
largely at the visionary stage.

A key component of the resources dedicateditopfoject would bea full-time persoro ensure

that the initative has an annually updated4ggar plan and that tenant companies are exposed to
best cluster practices from around the waoflais report outlines a thrgeear plan to put in place
the groundwork to reele the proposeBio-Processing Econdustrial Aliance.
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Introduction

The strategies creating an economuauster of the type being proposed here fall into
two broad categories:

T Grow-your-own: The emphasis is on the creation of new companies. The major
challenge is access to early stage capitahfboth the public and private sectors.

NRC-IRAP is an example of public sector financing, while angel investors are an
example of private sector financing. The availability of private sector financing

has diminished dramatically in recent years withher t ual col | apse of
venture capital industnAlthoughthe financing directly available from SD&G

CFDC is limited, its importance lies in leveraging: to attract other sources of

financing, both public and private.

T Importation: The emphasis is agttracthg branch plants or product lines of
existing companies. The major challenge is competition from the hundreds of
communities throughout the world that are making similar overtures. From an
economic development perspective, the two strategies greikerent, but as
will be seen in tts report SD&G CFDC has the resources and expertise to
pursue both.

There are advantages and disadvantages to both strategies. Th@grown strategy

will usually take longer to produce jobs, but the resultimigganies will typically be

more innovativeonce establishedheywill be strongly committed to remaining in the
community. The imported companies will typically produce jobs at a faster rate but they
may have less control over their own destiny.

This report consists of two parts:
Part 1 z A Strategic Overview : a discussion of the strategies thatldbe pursued
in developng a Bio-Processingeco-Industrial Alliancein Stormont, Dundas and
Glengarry

Part 2 z An Assessment of Regional Resources, Processes, and Opportunities :
an inventory of the industrial activity that is likely to contribute to the strategy

Doyletech Corporation 4
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Part 1 7 A Strategic Overview

1.1 The Trend toward Clusters

Regardlessf company originsthey are attracted to clusters primarily becdhegsee
easier access to resourcéthen asked what resources they are seeking, they will
typically point to human resources (experienced workers) and financial resources (both
public and private money, as mentioned above).

Clusters are no longer confohéo companies that supply their own proprietary products
and services. Automobile dealers and big box stores are forming retail clusters that
resemble specialized shopping centres. While this trend is being primarily driven by
marketing considerations,dte is a human resoureementas well because the products
they are selling and servicing are becoming more and more complex. Like the goods
producing companies, thegekexperienced workers. On the other hand, venture capital
is not likely to be a bigssue with them. The major clustering influences, particularly
those related to technology, will be discussed in a later section.

1.1.1 The EcolIndustrial Concept

Worldwide, eceindustrial development is based on the growing realization that
sustainableeconomic growtlis a solution to finite resources and environmental limits.

The concepbf boundless economic growth was first challenged by the Club of Rame
theirgroundor eaki ng 1972 r epor ThatsdmE gear, sustamable s t o G
devdopmentreceived international attention at THaited Nations Stockholm

Conference on the Human Environment. Significant international efforts to resolve the

conflicting policy goals of economic growth, environmental quality and social equity

soon followel.

By 1987, the UNsponsored Brundtland Commissfgoposed both initial strategies and
a succinct definition of sustainability:

“Sustainable development ... meets the needs of
the present without compromising the ability of

future generations to meet their own needs.”

A practical means of realizing this goal is theo-industrial park first defined by the US
Presi dent 0s idbeuDewlopmendiml9%u st a

fla communi ty o fopdratewithre&cls cthersandiwithahe c o
local community to efficiently share resources [such as] information,

! An international association of scientists, business executives, public officials and scholars.
2 0Our Common FuturdJnited Nations Wdd Commission on Environment and Development (WCED).
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materials, energy, infrastructure and natural habitat, leading to economic
gains, inprovements in environmental quality and equitable enhancement
of human resources for businesses and

The bottom line is greater mutual benefit than the gaims &cting alone. While the term
fiparkd, suggests this requires a specitd,ssuch exchanges can occur anywhere: from
within a single plant up to many firms collaborating across entire regions.

The underlying concept is that of an industrial ecosystem where traditionally separate
industries collaborate to optimize the consuompbf energy and materials while using
waste from one process as raw materials for other processes. Thédwadw apply this
concept is part of a multidisciplinary field calledlustrial ecology

This emerging field traces its roots to a seminal 12@8le’ that explored the idea of
designing industrial systems be more like the natural world. Indedle biosphere
comprises deeply interconnectethsed loopswastes from one species are resources to
others. Industrial ecology takesystems apach,examining problems from the
perspectives of sociology, the environment, the economy and technology. As of 2002,
well over sixty ecandustrial networking projects in Canada and the U.S. had been
identified?

1.1.2 The Interrelationship between Clus ters and Eco-Industrial Initiatives

Regional business clustdiave much in common with the egwalustrial concept as a
source of competitive advantage. The term was first popularized by Michaef frorter
the 1990s. In fact, cluster analysis dates froeni890s when the great British economist,
Lord Alfred Marshall, noted how many British industries were regionally concentrated,
from cotton textiles in Manchestandiron-works in Birminghanto cutlery in Sheffield.

The competitive advantage of cluststems from their concentrationsidilled labour
specialized support servicaadtechnical advancedriven by the ready exchange of
information. Regional clusters are geographic networks of businesses, suppliers, and
associated institutions in a pattiar field: they arenighly interrelated supply chains.

Clusters enjoexternalreturns to scalé i.e. advantages accrue to the cluster as a whole;
individual firms benefit from being embedded in the networks. Most importantly, clusters
arepath-dependat. Their deep interconnections are powerfully shaped by historical
accident: i.e., where you end up depends on what happens along the way. The bottom line
for policy makers is one of encouraging the enabling factors that spur the dense
interconnections afegional actors.

% Frosch, R.A.; Gallopoulos, N.E. (198%trategies for Manufacturingcientific American 261 (3): 144.52.
* The Evolution of Ecéndustrial DevelopmentThe Eceindustrial Advantage, Volume 2, Numbl, 2002
® Michael PorterThe Competitive Advantage of Natiq890).
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1.1.3 A Framework for Eco -Industrial Analysis

The following framework is based on the work of Marian Chertow, a leading researcher
in the field of industrial ecologyShe developed billion dollar waste infrastructure
systemasPresident of the Connecticut Resources Recovery Authd@hg is currently a
professor at Yale University and former Director of their Industrial Environmental
Management Program.

A few basic concepts and tools are central to the systems perspectivedrtiearihe
description and analysis of the physical resource flows which are the foundation of eco
industrial clusters.

Three basic systems concepts are:

A Embedded ResourceBroducts are the end resultiofestmentin materials,
transportation, energynanufacturingdistributionand the like Reusing
byproducts like energy and waste retains more of the original resource investment
in the systeni to the benefit of the region.

A Life CyclePerspectiveOptimizationcanonly be realizedver the total lié
history of resource utilization: from virgin to finished material, to spent product,
to ultimate disposal.

A ReuseThere aréawo ways torecapture embedded resources. Firsascading

the reuse of resources in lower value applications, e.g. waste ptasist as

6l umber 6 for decking; waste process heat
greenhouses. Second&eycling the capture of degraded resources for reuse in

their original application, e.g. bottles.

Two of the following hree basic toolaereused to traclSD&G resource flowsn order
to lay out a plan to puhe above concepisto practice

A Industrial InventoriesRegional businesses were contacted to sketch a basic
input-outputprocess analysis from which to assess the potentialdtoires.

A Stakeholder processesor example, an initial meeting of potential community
participants was convened February 11 by theSD&G CFDC It resulted in
moving ahead with thiscoindustrial development initiativd.he results of the
subsequent glustrial inventory were presented to a second, larger meeting on
March 22, As discussed later in this report, maintaining the momentum
generated by this initiative critical.

A Materials BudgetingEssentially, this is a deeper level of stock and f#malysis
than industrial inventories (above), beyond the scope of this initiative.

The final element in an edadustrial cluster is its geographical extent. The regional
industrial inventory was based broadly, but not exclusively on the traditionalycount
borders shown in Fige 1 below.

Doyletech Corporation 7
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Figure 1. The United Counties of Stormont, Dundas and Glengarry

Akwesasne (Part) 59

In general, the greater the distance, the less the opportunity, especially for flows of water
and heat energy. However, byprotiican travel much further. The Yale framework
rates possibilities on a3 scale: 1 being the most constrained; 5 being the broadest.

Figure 2: Five Levels of Exchange

Type Name Essential Features

Typically materials at enef-life-cycle, e.g. municipal recycling, scrap

1 Waste Exchange dealers. Exchanges are on a tragidrade basis vs. continuous

Primarily within large organizations vs. a group of smaller parties.
2 Intramural Exchanges can occur along entire supply chifitmsder single ownership
e.g., P&G consumer paper products

Organizations that are contiguously located can exchange energy, wé
3 Co-Location and materials; even information and services such as transportation g
marketing.

Exchanges occlamong partners that are located within roughly a two
mile radius, to matckxistingmaterial, water and energy flows. The

4 Local network provides opportunities for new businesses to fill gaps based
common service requirements and inputputprocess matches.
Linkages are anchored oalue chairenhancement across entire region

5 Virtual Potential byproduct exchanges increase enormously with the larger

number of firms that can be involved. An additional advantage is the
potential to include small, outlyinggricultural and other businesses.

The results of the indusal inventory, presented in Rdr of this report shoved that the
opportunities are concentrated in Typd¥product and waste exchanges that create

Doyletech Corporation 8
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valueadded opportunities by filling ga andextending value chasthrough additional
processing.

1.2 Delivering the Right Messages

A key message to be delivered by a community like SD&G in the growth and importation
of companies is that it offers advantages over other communities inaiteodity of

resources and marketing infrastructure. The challenge will be to communicate that
message in a simple and businkes manner. While it is still acceptable to use terms

' i ke Aqual it yusedaénd heeds specidic posttioniingds asoapeople,

finance, or marketing advantage.

It should also be understood that advantages mean different things to different people.
While thepeopleadvantage will have broad appeal, a public sdotancial advantage
(e.g. NRCIRAP) will not havethe same appeal to an MNE as it will to an SME.

More will be said about messages and how to deliver them in the discussion on branding
that is part of the implementation plan. It is crucial that any initiative involving clustering
be clearly defined asarly as possiblén particular, it is important thatvision for 2020

be formall(}/ discussed and adopted by those who participated in the Febfliaryd11

March 22° sessionsilong with other relevant stakeholders.

1.3 Potential Development Scenarios f or a SD&G Bio-Processing Initiative

Although it is recognized that what is being visualized in this initiative may not be a
cluster in the traditional sense (it may turn out to be more of an alliance in which the
companies are not necessarily in closeionity to each other) a review of some cluster
activity throughout North America may be helpful in the development of a vision
statement and possible evolution scenarios.

1.3.1 Lessons from Technology Clusters

In agriculture, the origins of the Saskatafa® Biotechnology Cluster can be traced to the
development of canola, a derivative of rapeseed, whose supply was virtually cut off
during World War 1. A unique variety of rapeseed, developed by Canadian scientists was
particularly well suited to westerna@ada and by the early eighties, canola replaced
rapeseed in Canadian oil seed production. The success of canola created a strong
entrepreneurial spirit in Saskatchewan and many local champions.

A highly relevant example for SD&G is the case of Prince &dvCounty. The local
economic development commission has realized a strategy built on the interrelated
regional strengths in Agriculture and Wine Production, Tourism and Heritage. Results
include $45 million of investment in new wineries and increasetstawspending of

168% over 5 years.

Silicon Valley, the legendary technology cluster that shaped the second half of'the 20
century got its start from Bill Hewlett and David Packard, two Stanford University

Doyletech Corporation 9
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professors who felt that their graduates stidad able to find jobs locally rather than
moving to the east coast of the United State
what they considered to be a local need.

Closer to homethe Ottawa cluster got its start from the defence business wherl a loca
entrepreneur saw the need for a company to commercialize the vast amount of
technology that had been developed in the ci
early sixties, it morphed into a telecommunications cluster when Northern Electric

estaltished its major R&D facility in the region. It became not only a powerful

technology engine, but a market for small technolbgsed companies, many of which

had started as defence companies.

A common characteristic of the above examples is that thewalvedlocal champions

addressing local need¥he SD&G initiative does appear to meet this requirenieatl

bi otechnology experts have identi-fied the ne
processing capacity.

138¢ , AOOT 1O A&OI | #dihgAnlustlyd &T T A 00T AA

The broad objective is to apply theustrial ecosystemoncept t o SD&G6s agr
and agrifood sector. The outcome would be the development and marketing of value

added products from the regi oatignandpl atf orm cr
partnering with upstream and downstream members of the supply chain, from producers

and processors to ingredient suppliers, packaging companies and retailers. The Canadian

food processing industry is a good example:

Figure 3: Innovating Food Processing Firms and their Collaborators

Partner Group Product Process
Innovation Innovation

% of innovating
establishments

Food ingredient suppliers 40 14

Packaging suppliers 27 23

Raw agricultural product 22 9

suppliers/organizations

Food retailers/wholesalers 22 5

Equipment suppliers 20 ar

Consultants 17 18

Commercial laboratories 15 T

or R&D enterprises

Foodservice operators 14 3

Universities and colleges 12 i}

Federal/provincial B 5

government research

facilities

Competitors 5 3

Private research institutions 4 2

Source: AAFC, The Nature and Extent of Innovation in the Canadian
Food Processing Industry, 2006
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Clusters enhance tis&illed labour specialized support servicaadtechnical advances
that are all potent resources in addressing the@esent barriers to innovation that this
partiaular industry faces:

Figure 4: Impediments to Innovation in the Canadian Food Processing Industry

Factor % of innovating
establishments
indicating medium
or high importance

Lack of internally generated 422
cash flow

Long gestation period of 374
innovation

Insufficient flexibility in 373
regulations or standards

Shortages of skilled workers 371
Lack of marketing capability 36.3
Lack of retail acceptance or 291
access to distribution channels

Lack of external equity funding 26.0
Lack of debt financing 252
Lack of idea champions 2441
Corporate/management 15.8

resistance to innovation

Difficulty in negotiating clear 9.3
intellectual property (IF)

|
Source: AAFC, The Mature and Extent of Innovation in the
Canadian Food Processing Industry, 2006

Over the past thirty years, platform crops have been used to develop a variety of bio
products, food and feed items. For exaeplgriculture and Agrfood Canada (AAFC)
has worked with public and private organizations to develop aadded products from
soybeans.

Figure 5, below, shows how traditional soy outputs such as oil and meal have been used

as starting points to produaevhole range of valuable oils, flours, vitamins, proteins and
concentrates for use in industrial and food applications.

Doyletech Corporation 11
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Figure 5: Soy Production

s -
1998
ummed
I
refi m%";ﬁ:' mun%gﬁmdes Soy flour “Neosugars” E"m”;ﬁ:
|
Specialty :
Packaged Protein Blended
el — oo RS o
eins vegtable =
{E'ngtwnss}l protein protein conc.
Source: AAFC Research Branch
Inshort,aneco ndustrial <cluster atremgthimboed ar ound

processing could realize opportunities to augment the value of regional production.

Doyletech Corporation
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1.4 Vision Statement

Based on the workshops and the interviews that were held with relevant comywanies,
propose the following assdarting pointfor the SD&G CDFC, local champions and
regional supporters to define a vision statement for this initiative:

“By the year 2020, there will be a bio-processing eco-industrial park in
SD&G that includes at least ten enterprises employing at least 200 people in

the supply of goods and services to markets that are driven by the
agriculture and food processing industries.”

Our previous work with similar initiatives suggests a simple way to estimate the
employment impadtom a regional bigprocessing industrial lednce. It is based on the

ratio of GDP per employee for the SD&G region (about $80,000) and the average sales
per company employee (about $250,000), i.e.:

$250,000/$80,000 ~ 3:1

While the bieprocessing alliance would result in direct employment of g@total
regional impact would be 600 jobs (200 x 3). The additional 400 indirect jobs would
include what is often referred to as induced employment which is created by unrelated
suppliers such as legal, accounting, retail and educdi@nconsensusdm a meeting
among interested parties on February 11, 2010 was that the 200 figure for direct
employment was very conservative.

1.5 Attracting Participants to the Initiative
As in any sales situation, it is important to clearly define both the prodd¢hammarket.

A To define the producBummarize the advantages it brings to its users.
A To define the usersdentify their needs.

As stated above, the needs of the SMEs will be very different from those of the MNEs:

SMEs:BYy far the greatest resource vegment for new initiatives is financing. While

they do have a need for highly specialized personnel, that need is typically filled by the
compani esd6 founder s. SD&G can offer assistan
through its linkages into bletpublic and private sources of capital. As for marketing, the

degree to which SD&G can assist will depend on whether the company is addressing a

local or a remote market. While local markets will be a known quantity, SD&G may

assist with remote markets byganizing seminars and even trade missions.

MNEs: Their needs will fall in all three resource categories and SD&G can assist in
accessing all of them. Being part of a cluster can be a marketing benefit because it gives
the companies (both SMEs and MNE&s)image of maturity. Their needs will be more

Doyletech Corporation 13
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heavily concentrated in the Apeopled categor
facilities are major advantages.

1.6 An Implementation Plan

The major challenge will be convincing all of the potentillencers that such an entity
can be created in SD&G.

There is a widespread belief that clusters are creatures of urban areas; moreover, that the
key players are academics or financiers. However, innovation is not limited to the cities
and their instiitions. In particular, the OECD has undertaken groundbreaking work on
rural innovatior, Member countries are aggressively pursuing rural innovation as well:

1.6.1 The Reality of Rural Regional Innovation

In the U.K., rural innovation policy hasevolved o f ocus on | ocal asset:
outside investments and transfers; to emphasize opportunity rather than disadvantage;
toward collective governancé€InthaW.®,ltheiteag al | |
and theme of their preeminent agricudtiuforum captured 1B new reality as well:
iProspering in Rural Ameri%ta: through and be

Traditionally, rural economies have been dominated by industries such as farming,

forestry, mining, and tourism. Today, they have similar occoipalt structures and large
concentrations of employment in services and
nearby and remote rur al areas6 economies are
e ¢ 0 n @ ngummary, policy makers worldwide are addressiegctianging face of

the rural economy and the importance of rural innovation.

What is being proposed here is a pro-active
approach to the creation of something that

normally happens accidentally.

The most effectiveowdyomftpet kKeygphibyegrs i s
plan that will be updated annually; it will be the roadmap for key activities. A

representative of SD&G CFDC should be given the responsibility for the updating, but a

steering group should be responsible for the contdm key organizational details to

realize this are part of the detailed plan required by no later than early 2011.

The annually updated plan should be less than twenty pages in length. However, it should
address specific actions like joint marketigmp ai gns, ventandt el ¢ a@api t al

® Innovative Rural Regions: The Role of Human Capital and Technology. OECD Rural Policy Conference, Caceres, Spain (March
21-23, 2007).

” Rural InnovationNational Endowment for@ence, Technology and the Arts, (UK), December 2007.

8 Transcript of keynote speech by the USDA Secretary, Mike Johanns, USDA Agricultural Outlook Forum; Fa205.

9 Rural InnovationNational Endowment for Science, Technology and the Arts, (DEgember 2007.
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presentations and isomethingthahwas highlesagsmliin sessi ons

building the Saskatchewan cluster. Speakers should be brought in to discuss cluster best
practices around the world. As the cluster matures, the opportunities for joint ventures
will increase. This is an area that requires a unique combinatgkillsfin law,

intellectual property protection and company valuation.

The following is a list of basic needs and actions that should be addressed in the annually
updated plan:

Real estaté office space, land, etc.;
Transportation including customs elarance;
A listing of government incentive programs;
The regulatory environment; and

Sources of marketing information.

=A =4 =8 -4 =9

The plan should be realistic in its growth projections; it should acknowledge that the
employment figures will be negligible until nehie end of the tegear period being
discussed in this report. However, it is recommended that the business plan be a rolling
tenyear plan and that each update of it will cover a newyéam period.

The next six sections will provide details of an inmpétation plan.
1.6.2 Recruit a Manager

As stated above, this would be a person who is knowledgeable about entrepreneurship
and about the role that venture capital plays in it. In fact, he or she could be the same
person who manages tB®mmunity Ventur&Capital Fund A broad range of business
knowledge and skills would be required because that same person would be expected to
provide assistande firmsseeking all types of available funding (e.g. IRAP and SRED).

It would be a fullitime salaried positioand the person would have access to a board of
advisors (the sexing group referred to above).

1.6.3 Prepare a Business Plan

Even though this document would be referred to as a business plan, it would read more
like a scenario analysis because a business plan would make reference to the plans of
individual companiesHowever they will not be made available to the manager or the
board of advisors except as required for investment decisions or for business advice as
discussed above. What will bettme plan will be overall employment projections and

data that will not compromise the confidentiality of thengland operations of individual
companies. An example of such data will be projections for supporting services (e.g.
legal and accounting).

1.6.4 Implement a Branding Program
Even before the business plan begins to take shape, there should be a branding exercise

that makes the appropriate linkages between the economy of SD&G and the
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cluster/alliance concept that is being promoted here. Theredt of such an exercise
would be to identify the economy of SD&G with agricultuedated bieprocessing in the
same way that the economy of Haliburton is identified with tourism or the economy of
Waterloo is identified with high technology.

The stating point could be a short document (one or two pages) that would act as a
supplement to the existing SD&G promotional material. It would emphasize that
innovation will play a key role in future economic development plans and that those plans
include boh animportation strategyand agrowyour-own strategy

1.6.5 Establish Goals for the Alliance/Cluster

These would also be key components of the business plan, including targets for both
employment and number of companies. Where possible, comparisuid bb made

between this alliance/cluster and others throughout North America operating in similar
markets or exploiting similar technologies. As the entity matures, it should become easier
to use industryide figures for forecasting growth.

Our experiace in the evolution of the Kanata cluster showed that the growth was very
erratic in the early years but in later years, it followed the growth rate of the North
American telecommunications industry.

1.6.6 Establish Linkages with Other Clusters

Such lirkages should not be limited to the technologies or markets that will be pursued
by SD&G. For example, packaging presents problems and opportunities that cut across
many industries. Some of the packaging expertise that exists in the Ottawa cluster is
likely applicable to the SD&G alliance/cluster.

1.6.7 Establish and Maintain Political Visibility

Employment is one of the economic indicators that attract the most attention of
politicians and policymakers at all three levels of government. While the priojest

shown in this document areodest(200 direct employees in ten years) it should be
pointed out that in 1977, Kanata had 700 high technology employeesover 20,000
some twenty years later. Also, such jobs have a much greater multiplier impact than
conventional jobs. The annually updated plans that are called for in this report should
make an attempt to quantify such multipliers and the economic growth that they create.

Figure 6is a proposed timeline for thmplementation plan
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Figure 6: Proposed Timeline for Implementation Plan

0 12 months 24 months 36 months

Key Milestone:

‘ Recruit a Manager g ‘
‘ Prepare the Business Plan _ ‘
| implement a Branding Program | |

‘ Establish Goals for the Alliance/Cluster L- ‘

‘ Establish Linkages with Other Clusters !I

| Establish and Maintain Political Visibility 1 |

The following section of the report presents a summary of the regional resources and
opportunities that lie at the heart of the above framewmnly the groundwork to realize
thar potential
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Part 2 7 An Assessment of Regional Resour ces, Processes, and Opportunities

Disclosure: Forward Looking Statements

This report contains projections and other forwardlooking statements regarding future events,
potential relationships among corporations, technology trendsand the performance of corporations.
We caution the reader that these statements are expressed as possibilities or predictions only. They
are not guarantees of future performance and involveestain risks and uncertainties, which are
difficult to predict. Actual future results and relationships may differ materially from what is forecast
in these forward-looking statements. As a resultPart 2 of this report is subject to revisions.
Notwithstanding the above disclaimerthe assumptions may be useful for strategic decision making
about the formation, growth, and promotionl &£ 3 $ Q-Alba@ce." E |

- = - Paul Milne, PhD, MBA
M C S President
EWE R . Milne Research and Consulting Services
Milne Research and Consulting Services 5523 Lion St
Osgoode, ON KOA 2WO0
Tel: (613) 826-3413

Fax: (613) 4823917
phmpm@sympatico.ca
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2.1 Purpose and Goals

This section presents a regionabtustiiandustri al
capability and capacitiga agricultural production and relatpdocessing into food, feed

and bioproducts. The objective is to examine the feasibility of establishing a Bio

Processing Ecindustrial Alliance. The focus is on industrial ecology: the network of

local value chaingand the gaps ammpportunitesto utilize wastes and byproducts to

create additional value within SD&G.

The overarching goals to provide a factual basis to guiagional economic
development in the bisectorgoward the establishment of a katiance in SD&G

2.2 Methods

We begin witha macro picturef SD&G: humanresourcesutilities, knowledgeand
materials. Thels D& G6 s agr i ¢ ul -produces sectbaie examired dhsedban o
the most recent StatsCan d&elected value chairaf interest are also examinéthis
section conleides with an analysis of strengths, weaknesses opportunities and threats
(SWOT).

Next, a micro pictures drawn based oselected companigbeginning with the anchors

of theBio-Alliance: Natunola Health and TCounty Proteiri already collaborating. e
focus is then expanded to include many of the companies that participated in the
stakeholder meeting held on February22010.These companies are examined in light
of inputoutput matching and are assesk®dluster potential and valesdded
oppotunities.Deficiencies and drivers of cluster development are also examined. As the
development of the eaadustrial bicalliance concept unfolds, many more regional
companies will be integrated into the process.

2.3 The Macro Analysis

SD&G is examinedhn terms of its resources such as land, people, and materials. The
focus is on the agriculture, food and-pimducts sector. Primary data sources are the
Statistics Canada Census of Agriculture Community Prfd@1, 2008°), The

Economic Structure of &mont, Dundas and Glengarry: Analysis and Comparative
Advantage¥(2005) and th®unn& Bradstreetiatabask.

10 hitp://www26 .statcan.ca:8080/AgrProfiles/cp06/PlaceSearch.action?request_locale=en

1 Gulriz Barkin MA, James dePater MA, Dr. Gordon Myers PRle Economic Structure of Stormont, Dundas and Glengarry:
Analysis and Comparative Advantage803.

2 hitp://www.dnb.ca/
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Land and Location

There are 817,159 acres or 3,307 kfland in SD&G. Approximately 60 perceof the

land is utilized for agriculture. SD&G is located near some of the most lucrative markets

in the world. SD&G is one hour from Ottawa, one hour from Montreal, 4 hours from
Toronto and 6 hours from Boston and New York (by car). The three counS&Sab

are also serviced by major highways and border the St. Lawrence Seaway which provides
access to the world.

Human Resources

The population of SD&G was 110,399 in 2006 and is growing at about 0.8 percent per
year. In 2010, the population is approximaty 114, 000, roughly 1 per
population.

Total workforce was 54,460 of which 2,700 (5%) are in agriculture and 11,990 (22%) are
in manufacturing. Both are higher percentages than for Ontario ovidrall.

unemployment rate in 2006 was 6.Xqant. The number of farm workers has declined
almost 17 percent in 5 years. Their averageis 52. Youth are leaving the farms. This
presents a special challenge for economic development officers.

There is an abundance of knowledge workers in surragréigions. There are numerous
colleges and universities such asltheversity of Ottawa, Carletodniversity, McGill
University and its McDonald Colleg®ueendJniversity and Royal Military College
Kemptville and AlfredColleges (University of Guelph)and many others. There are also
numerous government research institutes such as the National Research Council and
Agriculture Canada.

The challenge is attracting these knowledge workers to SD&G. Strong growth from the
bio-alliance in terms of statips,strength of the companies, number of jobs, and job
compensation and benefits would present an attraction to professionals and knowledge
workers.

Utilities

SD&G is serviced by Hydro One, Cornwall Electric, Union Gas and Enbridge among
others. Rates of ettricity is rural areas varies from $0.086 to $0.116 per kWh.

Industrial Parks

SD&G has4 fully serviced industrial parks with road, rail and/or seaway access.
Industrial parks include Alexandria (36 acres), Ingleside (225 acres), Long Sault (210
acres)andMorrisburg (88 acres)here are also a number of private industrial parks
including Chesterville (80 acres plus 370,00G4tility) Shaver Kudell (60 acreshd
Lafleche Environmental (90 acres).
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Stat stics for SD&G6s Agricul tural Sector fo
The agricultural sector falls under NAICS 11.

Figure 7: Selected SD&G Agricultural Statistics for 2001 and 2006

SD&G SD&G % % of Ontario Ontario
2001 2006 Growth 606 2006
Total population 109,522 | 110,399 0.8% 0.9% 12,160,282
Total number of farm operators 3,244 2,700 -16.7% 3.3% 82,410
Total number of farms 1,940 1,811 -6.6% 3.2% 57,211
Dairy 586 448 -23.5% 9.1% 4,937
Cattle raching 362 292 -19.3% 2.6% 11,052
Hogs and pig farming 15 19 26.7% 0.9% 2,222
Poultry and eggs 18 20 11.1% 1.2% 1,700
Corn and grain 832 4.6% 18,275
Wheat 313 2.1% 14,682
Soybean 154 2.6% 5,812
Hay 238 4.0% 5,917
Flax 1 1.3% 79
Greenhouses 22 1.2% 1,898
Maple tree farms 68 3.0% 2,240
Bee farms 26 2.7% 981
Total land area (acres) 817,159 | 817,159 0.4% 224,261,535
Total area of farms (acres) 496,498 | 494,589 -0.3% 3.7% 13,309,925
Wheat (acres) 25,343 2.1% 1,235,390
Corn (acres) 109,929 5.8% 1,898,621
Soybeans (acres) 83,678 3.9% 2,155,884
Land in crops (acres) 351,531 3.9% 9,046,185
Average area of farms (acres) 256 274 7.0% - 232
Cattle 85,482 4.3% 1,982,651
Dairy cows 28,643 8.7% 329,737
Pigs 45,970 1.2% 3,950,592
Poultry 512,783 1.2% 44,101,552
Bee colonies 1,931 3.0% 64,591
Total farm capital ($M) $1,822 2.8% $65,337.0
Gross farm receipts ($M) $265.0 $294.4 11.1% 2.8% $10,342.0
Total farm expenses ($M) $214.0 $228.5 6.8% 2.6% $8,843.9
Feed, supplements, hay ($M) $28.9 2.5% $1,170.3
Wages ($M) $23.5 1.9% $1,269.8
Energy (fuel, electricity $M) $22.0 2.6% $852.4
Total farm income ($M) $51.0 $65.9 29.2% 4.4% $1,498.1
Average farm income ($) $26,405| $36,388 37.8% - $26,185.5

Despitehaving roughlyl percenof Ontari@d population, SD&G holds more than 3
percenb f Ont ar.In@0@&thefe averar2s700 farm operators in SD&G, tbdu
percent of S DEWGrumbenpobfarm déperatadsxlimed 16. percent.
Their average age is 52 and retention of youth is a problem.

Doyletech Corporation 21



Toward a Bio-Processing Ecendustrial Park in Stormont, Dundas and Glengarry

In 2006, SD&G had,,811 farmsdown 6.6percentover5 yearsand down 33 percent in

25 yearsAt that rateof decline, there araboutl,700 farms todayDairy, cattle ranching

and corn domiria. More than erceno f On t a rfarnos §448) aréa D&, 2.6
percent in cattle ranching (292)d 4.6percentin cornand grain (832)These are ery
strongagicultural subsectors. However, the number of dairy operations has declined 24
percent in 5 years and the number of cattle ranches has declined 19 percent in the same
time period In terms of acreagepm and soybearsredominantat 110,000 and 84,000
acresrespectivelySince 2006, soybean acreage has experienced high growth and local
farmers report that soy acreage in SD&G may have even doubled in the last 4 years.

SD&G hasone flax farm(a hobby farn, 68 maple syrup operations and 26 bee farms.

Theaverage size of a farm in SD&G234 acres, up @ercentfrom 5 years previolg
andalmost ondfifth larger tharthe provincialaverage of 232 acrelSarms in SD&G are
undergoing consolidation. The mean distribution is between 10 and 400 acres.

The totl market value of farms in 2006 w&%.8 billion In 2006, farm revenues were

$294 million up 1lpercentfrom 5 years previolsg Farm revenue averaged $163,000

per farm.Only 132 of 1,811 farms (7.3%) made more than $0.5M in revenues. Only 9 or
0.5 percat made more than $2.0 M in revenue.

Farm expenses were $228 million orpi&cent okales Animal feed represented 12.6
percent of expenses or 9.7 percent of sales. Energy was 9.6 percent of expenses or 7.5
percent of sales.

Farm income was $66 millioor 22percent okales Average farm income was $36,388
per farm, up 8 percenbvertheprevious 5 years and about #&centhigher tharthe
provincial average

These numbers date to 20@6en oil was $5670 per barrel. In Jul008whenoil
reachedb147 barrel, energy and fertilizeostsspikedandfarm income saw deep
decline but not as bad as the province in genkr&008, farm expenses rose over 9
percent, the largest increase since 1981.-fhwads of this increase came from three
inputs: fetilizer, feed and fuelRecoveryoccurred in2009 In 2010, theprice of energy
is inching up agaimith oil at $80 per barrel.

Selected Agricultural Value Chains

Dairy has such a large presence in SD&G. Soy and flax value chains will also be
examined athey provide the primary inputs to the fatiance anchor companies:
Natunola and T¥County Protein).

Dairy

SD&G has 448 dairy farms which supply milk to tbairy Farmers of Ontarithe
marketing organization for the provijce o ru pg | fiys ma@uatasystedilthe
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advantage of the quota system is thptovidesa steadysupplyof milk to processors
such as Parmalat and Krafhe dairy farmers are paid according to raw milk
composition (butterfat, protein and other solidsy of Feb 2010compormntpricesper
kilogramwere: lutterfat $10.14;milk protein $8.06 andbther solids$1.67 The sector
has a very low profit margin; thus there is an imperative foptbduction of value
added productExamples include artisan cheeses produced bygaten Cheesmaking
and numerous types of milk powders produced by Parmalat.

Soybeans
The soy bean value chain is outlined in Figure 1, below.

Trait Developerslo R&D on soybeans tbreedvarieties that benefit growers and

consumers. For growers, increase yield, consistency and resistance to disease are
desirable. To meet consumer demands and preferences, soy beans are bred for taste and
nutriti on. mouthdeebtlosver linolenic acidfer shilf life,or increasd

omega3. Soybeans are ddeped by both public and private entities in Canada. €ed s
breeding industry is dominated the big three:Pioneer (DuPont), Syngenta and

Monsantg but locally, Hendricks is active ithe sector.

Soybeans fAidentity pr eecrarewesaivedtifrdugh) : i . e. ,
production, transportation, handling and processing. Third party IP contractors perform
testing on over 200 varieties of soy beargpl$sticated recogiand documentatioare

typically required by certain customers or marketsaok GMO (genetically modified
organism) or noftGMO varieties.

Figure 8: The Soy Bean Value Chain

Trait Identity
> Preserved P Growers [P Elevators [P Processors
Developers
Contractors
Edible: Soy flour, soybean meal, soy protein, refined soy oil, lecithin
<€
Industrial: Soy flour, soybean meal, soy protein, refined soy oil, lecithin

Canada produces more than 3.25 million metric tonnes of soybeans annually. SD&G
produces 91,000 metric tonnes, 2.8% of Casgot@duction'? In SD&G, soybeans are

grown on 154 farms covering 84,000 acrBse average farm is 543 acres although this
haspossibly doubled since 2006he average yield i8.9-1.2 metric tongper acreThe

price for soybeans B350 to $600 pametrictonnedepending on quality, varieties, etc.

Price, generally on the lower end of the range, has dropped 10 percent since last year and

13 hitp://www.soyinfocenter.com/pdf/137/Cana.pdtessed Mar. 31/10
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is expected to be volatile in 20f1Food grade soybeans for export markets represent the
maj ority of uehdded althalighsithe mabksts areseinerging.

Challengesnclude thefluctuating Ganadian dollaes well asdeveloping a grower base to
satisfy increasing global demarichreats to soybean growers include tiseng costs of
inputs (fertilizer, crop protion products, seed, fueds well agpests An additional

threat is the uncertaiexport market acceptance of GM soybeans

Soybeans are sent to locé&eators for storagerhis is a critical link in the value chain
because quality storageissocrucial Over 60 percent of Ontari o
and stored by 10 companies. In SD&G, local elevators inditlen Winchestewith

capacity 1015,000 MT(metric tonnes) anRutter elevator in Chestervillgith a
capacity5,000 MT. Some beans are alsent direct to processors such as Hendrick Seeds
and TriCounty Protein. Hendrick Seedsligtesand packagshigh quality soybeans for
sale to JapanTri-County Protein employs a narinemical crush and extraction (capacity
100 MT/day) to obtain crude sayl and soy meal. TfCounty Protein is competing

against very large processors in southern Ontario and Quebec, employing chasechl
(hexane) extraction with capacities over 3,000 MT per day. The processors sell soy oil,
soy flour and protein meal (my as livestock feed).

Soy flour, soy meakndsoy protein all havbothedible and industrial usegalue-added
soy products such as refined soy oil and lecigtéohave edible and technical or
industrial usesSD&G hasno local ability to refine soyoil to access valuadded product
possibilities

Possible valuadded edible applications wfined soy oiincludeantibiotics, cooking

oils, mayonnaise, margarine, pharmaceuticals, salad dressings, salad oils, sandwich
spreads and vegetable shortenMaglue-added technical uses includaulking

compounds, disinfectants, electrical insulation, insecticides, printing inks, putty, soap and
wallboard.

Edible uses for lecithin include emulsifying agents in bakery products, surface active
agents in beveragpowders and chocolate coatings,-aptattering agents in margarine
and stabilizing agents in shortening.

Technical uses of lecithin include aftiaming agents, dispersing agents for paints, inks
and rubber, wetting agents in cosmetics, calf milkaegis and textiles, and stabilizing
agents in emulsions.

A challenge for SD&G6és soybean processors is
capability to access the higher value applications of soy products.

14 CANADA: GRAINS AND OILSEEDS OUTLOOK, Ag Canada Report, 1/28/10.
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Flax

According to OMAFRA, in the early 19500ntario grew 74,100 acres of flax but this
has now been reduced to less than 2,470 acres. Almdsinadisticflax is now grown by
12,000 farmers in Western CanadaSID&G, there is one small flaobbyfarm. Most

of Ont aisgrovd & GreyBrace counties in southern Ontario.i§dearth of flax

is due to lack of local crushirggoragefacilities and the attractiveness of other crops. Yet
numerous companies in SD&G use flax inp&sx is a major input for Natunola Health,
one of the anchor camanies in the bi@luster.Natunola has to purchase its flax from
Manitoba and pay significant delivery chargelis major gap in the flax value chain
represents a significant business opportunity.
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According to Statiics Canada, in 2007, 22 companies were active in SD&G in the food
industry (NAICS 31); 15 producing food for human consumption and 7 for animal
consumption. The total number of employees in the food sector was 1,395. Over 500
were employed at Kraft (chemsand Parmalat (cheese, butter and milk products).

The food sector in SD&G generated total revenue of $1,033,246,000 in 2007 which was
47 percent of the revenue from all manufacturing industries (about $2 billion). Total
expenses were $1,027,715,000 @59percent of sales. The number one cost was
materials (mostly raw ingredients) at $870,439,000 or 84 percent of sales. Manufacturing
valueadded was $137,232,000. Total income was $5,531,000 or 0.5 percent of sales;
thus there is a significant need faweadded production.

(8081t /| OAOOEA xProdu@ S&c®iQ' 6 0 " EI

Bio-Products are defined as commercial or industrial products (other than food, feed and
medicines) made with biological or renewable agricultural (plant, animal), marine or
forestry mateinls™. Bio-products encompass more than 20 NAICS codes, many
overlapping with food and agriculture. Examples includefbeds, bicenergy, bie

chemicals, bieplastics, cosmetics, and fibre composites, etc.

Chemicals Manufacturing (NAICS 325) may be thesest proxy for the biproducts
category. In SD&G, in 2007, 12 companies and 248 employees were active in the
chemicals manufacturing sector. Total revenue was $140,501,000 or 6.4 percent of
revenue from all manufacturing industries. Total expenseséasdctor were
$125,896,000 or 89.6 percent of salealaries and wages were $12,601,000 or 9.0
percent of sale€ost of materials was $60,146,000 or 42.8 percent of sales.
Manufacturing valueadded was $45,442,000. Total income was $14,605,000 or 10.4
percent of sales.

15 statistics Canada Bioprodudd®velopment Survey 2004.
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A Summary SWOT Analysis

The macro analysisf SD&G and its three key sectors (agricultural production, food and
bio-productsyevealsthe following:

Strengths

1 very strong revenues in the agriculture and food industries; thardaud sector
is growing; profit margins in agriculture and fpooducts are strong
high quality of life and low cost of living
high quality of soil (8percentrganic matter in soil)
proximity to Torontg Montreal and Ottawa1® 2"%and 6" largest cities27
percent of Canadads popul ation
4 ports located on St. Lawrence Seaysgrved by 2 major rail lines
Located on Highways 401, 416 and 417
Direct access to major North American markets
existing infrastructure
three hospitals plus a new clinic in Moose€k
inexpensive land$5,000 to $10,000eracre

= =4 =9

=A =8 =4 =4 -8 =4

Weaknesses
1 low rate of economic growth
1 very low profit margin food industry
1 HR problems; difficult to attract professionals; youth leaving
o partly due to SD&G being mostly rural
o partly due to agricultureheé dominant: sector is losing its people
1 key gaps in selected value chains: no soy oil refining; no local flax production.

Threats

1 rising costs of farm inputs such as fertilizer, crop protection products, seeds and
fuel.

1 Increase in pests: soybean aphgis/bean cyst nematodes and soybean rust

1 uncertain market acceptance of genetically modified (GM) crops. EU has zero
tolerance for GM foods. Japan allows GM soybeans for animal and industrial uses
but not for human consumption.

1 opportunity costs of inaah in economic development and cluster development.

Opportunities

1 access to capital through SD&G CFDC, CVCF and various federal programs.

{1 strong opportunity to develop a bituster in SD&G. With that comes technology
development and technology transfegw businesses through organic growth and
attraction, increased human resource needs and utilization, and youth retention
and development.

2.4 The Micro Analysis

The micro analysis assesses specific companies from the agriculture, food-and bio
products setors from the perspective of batuster potential. Companies selected for
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review include the two anchor companies, Natunola an@€dunty Protein, and many of
the companies that participated in the FebruaByrageting to discuss this initiative. A
list of companies evaluated is foundAppendix B.

2.4.1 Methods

As clusters developotnpanies cooperate with each other and the local community to
share and exchange resources suchasrials, energynformation, infrastructure and
finance.The develomg industrial ecosystem optimizes the consumptiomaterials and
energy while using waste or outputs from one process to serve as the raw material inputs
for another process.

To evaluate the cluster potential of the selected regional companiesstefmmethod
was employed:

1. Capabilities, inputs, outputs and capacities of local businesses, utilities and
institutions The starting poinis purchase gbroducts and services as part of their
Cost of Goods Sold (COGS) usuallyac o mpany 0 expagse e at e st

2. Input/Output Matching: Outputs from one company are matched with inputs from
another company. This applies to products, waste and services.

3. Opportunities and linkages are identified bytype Examples include:

1 Waste exchange, intramural -lmation, bcal or virtual

1 Supply Chainproducts, services, energy, knowledge, waste)
1 Marketing & distribution i.e. Co-marketing new distributors etc)
1 R&D Collaboration(product/process development)

1 Technology acquisition and technology matching

4. Soundness of economics and competitive advantage of business opportunities

5. Quantification of incremental gains. Metrics includeghe number of linkages by type,
incremental revenuésavinggob creaion/dollars retained in SD&@xport
dollardnumber of R&D projectandaccess to capital (via SR&ED, IRAP, other
funding programs, VC, other) and numbeneWv companiestarted or attracted to
SD&G.

2.4.2 Results

The industrial ecosystem, outlined in Fig@revas evaluated starting with 22 selected
companies. Each company ofiled in Appendix B. At leas?9 linkageswere
identified, not counting links to educational institutions, research institutes and funding
providers

Some linkages are already underway, some have developed since the initial FeBtuary 11
meeting and somare speculative. A detailed description of the potential linkages is

given in Appendix A. Numbers assigned to the linkages in Figumerespond to details

in Appendix A.

¥YAThe ED Link@rgest iSeg v3weply Rel ationships between Regional Commun
Doyletech Corporation. www.doyletechcorp.com
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Figurel10 conceptualizes thiinkages bycategorybiofuels, valueadded waste
utilization, food and food ingredientenergy from wastesmall companieandnonfood

soyuse

Figurellshows numerous potentiawces of HR, R&D &undingsupportfor the
companies in the bialliance.

Figure 9: Chart of Potential Bio-Cluster Linkages
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Market Aquaculture 3. Aquaculture Market
FoodR&D Food
5.Broker * 13.Maple Syrup
12.R&D R&Dand
KnorPlast Imperia Brand Greenhouses (L)?;:gg:; W comarketing
8. Soyor Strategies AQuaponics | - for foods Maple Ridge
Soy Product 6.R&D flax oil 9. Distribution | | Tilapia Farm(s Farm
Manufacturer 2.Ener
—>{ GroundSoap i Glengarry
Red Head Lafleche —> .
< A . Cheesemakin
Pantry 10.Honey Environmental
7.Crude vV \7 S ;
. _ soyoil LevacApiaries Kraft
Soy Oil Refin Y P USA
ithi Export —>
11.Lecithin | | FIeurnyg & | p 4. Knowledge Parmalat
with choline Packaging + EOM Market >
Key: Green is export markets, yellow identifies companies in
existence and blue identifies companies not in existence
but on the short term horizon.
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