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Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
EXECUTIVE SUMMARY
According to one research participant, “brownfields are properties that have been in use,
and therefore, may or may not have a perception of impairment from past activities ...
to be a brownfield you have to be talking about the redevelopment piece…taking
something from what was, to what it is going to be, and you should end up with
something that is revitalized and back into a more productive use as a result of the
activity.”
Brownfield sites in Canadian inner cities present a number of opportunities and
constraints for planning agencies and developers. While these sites are typically situated
in locations near city centres with high land values, and close to existing infrastructure,
their risk profile is significantly higher than in greenfield locations. The risks associated
with environmental contamination, market value, liability, approvals, and timing are
significant barriers that play into all stages of the development process. While variables
vary by location, this report aims to identify the common themes described by
professionals in the field, and to provide a set of general recommendations to guide
public professionals across Canada.
Method
The research method employs both qualitative and quantitative analysis, in a sequential
process. The first step was to conduct a literature review to identify the research theme,
and the appropriate data to collect. Following this, twenty-two interviews were carried
out with brownfield professionals in the private sector & development field, the public
and not-for-profit sector, as well as with environmental consultants. Once all the data
was collected, qualitative latent and manifest content analysis of the interviews were
undertaken. Identification of key development variables and contingencies from the
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results of the qualitative analysis were then applied in the quantitative sensitivity
analysis of two separate brownfield development projects. The first project was a
redevelopment project in one of Western Canada’s primary markets, and the other a
hypothetical development in Kingston Ontario, a secondary market.
Results of Analysis
The results of the analysis were separated into latent and manifest content, data
matrixes, and pro forma findings.
Latent and Manifest Content Analysis
The result of latent analysis was a series of tables with responses from the interviews.
Notes were gathered during latent content analysis, at which point manifest content
analysis was employed. If a participant mentioned one of the key terms during the
interview, they were given a score of “1” for that term. All frequencies were added by
sector, and then totaled. The latent and content analyses can be summarized as follows:
•

Brownfields are defined by their previous uses and a vision for redevelopment

•

Market size and conditions, zoning, remediation costs, and liability are among the
greatest challenges faced when redeveloping brownfields.

•

The opportunities to add value in strategic locations, and to build sustainably are
amongst the most prominent motivations to redevelop on brownfields.

•

Innovative zoning or policy, tax rebates, and development charge waving are
methods that public agencies can employ to encourage brownfield
redevelopment.

•

Pro forma analysis and public consultation are some of the leading decision
making tools used when considering brownfield redevelopment.

Following this portion of the analysis, a review of the findings from interviewees who
assigned weights to Linda Kone’s (2000) “Site Selection Matrix” was undertaken.
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Brownfield Site Selection Matrix
The brownfield site selection matrix is a reproduction of Linda Kone’s (2000) model, with
weights assigned to variables considered important to the brownfield redevelopment
process. This will help developers or municipalities wishing to engage in brownfield
redevelopment to select the most suitable sites. Interviewees ranked the criteria from 1
to 5, with 5 being the most important. Next, the variables for each site were given a
score between 1 and 3, (3 meaning good, or 1 meaning poor). Each score was
multiplied by its assigned weight, at which point a final score was assigned to those
criteria. The hypothetical site with the most points was considered the most desirable.
The table tells us that site remediation and location were considered the most important
criteria when selecting brownfield sites for redevelopment, with average weights of 4.0
and 3.6 assigned across all professions. Financing and site remediation were two new
criteria added to the list.
The findings of both the content analysis and site selection matrix were then employed
in the financial analysis of the primary and secondary market projects.
Pro Forma Analysis
The financial analysis involved sensitivity analysis with a consistent set of best, average,
and worst case scenarios across both projects. The investigation proceeded using return
on costs (RoCs) as the standard measure, in order to observe which variable had the
greatest effect on the project’s margin. The variables, as derived from the content and
matrix analyses were; location & market, acquisition & remediation costs, and zoning
where applicable.
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Primary Market
The primary market project exists on a 21 acre site, where the vision for redevelopment
was a mixed-use community with over 1,048,000 ft2 of Gross Buildable Area (GBA)
including residential, office & retail, and industrial uses. This case allowed us to compare
brownfield redevelopment scenarios where no new zoning was provided on an industrial
site, and then where rezoning was approved for a mixed-use community.
Across both cases, it was shown that zoning provided greater returns, especially for the
best and average case scenarios with blended RoCs of 8.09% and 6.54% respectively.
Whereas best and average case yields for the “as of right” zoning scenario were 4.12%
and 3.93% each. Remediation costs were not considered as important as zoning and
market variations, which was attributed to the large budget of such a project. The
project economics appeared most sensitive to variations in apartment sales, highlighting
the importance of unit prices and uptake.
Secondary Market
The secondary market project is located in Kingston, Ontario’s downtown. Contrary to
the primary market example, this was a hypothetical project, and was used to contrast
against the larger project. The proposed development lies on a 0.75 acre site with a
vision for 48,438 ft2 of GBA with residential, office and retail uses.
Similar to the primary market analysis, the residential condominium unit returns were
the most significant in affecting project economics. As market values were reduced
across best, average, and worst case scenarios, the project RoCs were most heavily
impacted as condominium yields dropped from 13.95% to -3.19%, dragging down
blended project RoCs from a best case rate of 9.81% to a worst case return of -0.23%.
Taking this into consideration, the swing in remediation costs had a greater effect on

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!iv!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
returns than in the primary market due to its lower overall project budget. Where
market values are lower, remediation costs are more difficult to offset, especially on
smaller sites.
Conclusions
Site remediation is a significant challenge for projects in all markets, even if it is less
substantial financially in primary markets. Remediation regulations can slow projects
down when stringent environmental standards and processes are introduced.
Furthermore, liability associated with contamination is another challenge that land
owners and developers face in complex environmental systems. As with any
development, planning and zoning will determine whether or not the project can go
forward. Project economics often depend on significant up zoning to offset project costs
such as remediation and construction. Finally, brownfield redevelopment is risky,
especially in secondary markets. While there are an array of incentives provided by
provinces and municipalities, not all programs are taken advantage due to timing,
stringent processes, and monetization of the incentives. The conclusions drawn from the
analysis guided the creation of the final recommendations, intended for use by public
agencies involved in brownfield redevelopment.
Recommendations

Recommendation 1 - Remediation
Timelier and more cost-effective programs should be initiated by controlling bodies such
as the MOE and municipalities to reduce remediation barriers in redeveloping brownfield
locations. These programs may include streamlined development application and
rezoning processes, created by municipalities, to offset the time constraints associated
with thorough environmental remediation standards.
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Recommendation 2 - Liability
All stakeholders involved in a brownfield remediation need to fully address short and
long-term risks and liabilities associated with contamination and costs of remediation.
This may involve future cost-sharing agreements between the seller and the buyer of
the property, or discounts on the value of the land due to increased liability. Public and
private agencies must begin negotiation in the early stages of project planning.
Recommendation 3 – Planning & Zoning
Flexibility in municipal zoning and policy needs to be put in place to address the context
specific nature of each brownfield redevelopment. Timing issues can be addressed by
allowing interim uses during rehabilitation periods, such as community gardens. Flexible
zoning should be explored to consider creative ways in which land uses can be
combined to create communities that are feasible both economically, and for the future
of the municipality’s urban landscape. These uses may include more creative live-work
arrangements, where industrial and residential uses can be combined to maintain
industrial landscapes that are still economically viable to redevelop and remediate.
Recommendation 4 - Incentives
Brownfield incentive programs should address the need for tangible, accessible, upfront
capital, rather than providing funds later in the process when they are less needed.
Public and private agencies of all levels need to coordinate their efforts to innovate in
this field, in order to attract investment in these projects. CIP’s, as used across Ontario,
should be used as models for developing these toolkits in municipalities, where grants
and development charge reductions are provided as opposed to tax breaks that are
monetized later in the project.
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1.0 INTRODUCTION
The redevelopment of brownfield sites is considered beneficial from environmental,
social, and economic standpoints (De Sousa, 2008). These projects can help
municipalities to reduce sprawl, revitalize derelict neighborhoods, improve environmental
quality and health, and add-value to under-performing sites in excellent locations
(McCarthy, 2002). Meanwhile, greenfield development continues at the edge of cities,
enhancing auto-dependency and urban sprawl, while prime real-estate lays obsolete.
Brownfield redevelopment can achieve broader objectives of sustainability and warrants
further investigation.
1.1 Purpose of this Report
Acknowledging the benefits of brownfield development, the purpose of this report is to
analyze the key variables in the development process that either threaten or enable these
projects to succeed. Through discussion with professionals in the field, and analysis of
noted variables, this report generates a set of interdisciplinary recommendations to
improve the redevelopment process from a public standpoint. The term brownfield,
however, is ambiguous and requires refining to gain a greater sense of what the research
is about.
1.2 Defining Brownfields
The National Round Table on the Environment and the Economy (N.R.T.E.E.) defines
brownfields as, “abandoned, idle, or underutilized commercial or industrial properties
where past actions have caused known or suspected environmental contamination, but
where there is an active potential for redevelopment,” (N.R.T.E.E., 2003 in De Sousa,
2008, p.2). De Sousa (2006) is quick to point out that the term is used for both known
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contaminated sites, and those suspected of being contaminated as well. Additionally, the
U.S. Environmental Protection Agency (U.S.E.P.A., 2009, para. 1) defines brownfields as,
“real property, the expansion, redevelopment, or reuse of which may be complicated by
the presence or potential presence of a hazardous substance, pollutant, or contaminant.”
These two definitions are similar in that they acknowledge brownfields as sites that are
known, or suspected of being contaminated. Alker et. al (2000) called for a more robust
definition of the term “brownfield,” especially as it was applied to government policy in
the United Kingdom. In 1998, a newly created national target to build at least 60% of
new homes on brownfield lands would put pressure on its definition. The authors
believed that the definition required a multidisciplinary perspective, and offered the
following as an example:

“A brownfield site is any land or premise which has previously been used or developed
and is not currently fully in use, although it may be partially occupied or utilized. It may
also be vacant, derelict, or contaminated. Therefore a brownfield site is not necessarily
available for immediate use without intervention (p.49).“
The purpose of the proposed definition is to include more sites, and make it universally
applicable so that from a regulatory standpoint, more sites can be deemed “brownfields.”
The proposed definition would not make contamination the key factor in defining
brownfields, rather its under-use or vacancy, which aims to de-stigmatize these sites for
redevelopment purposes.
The array of definitions allows many sites to fall under the “brownfield” category; likewise
brownfields in general can pose of variety of problems in attempting to redevelop them
for both public and private agencies. Specific issues that have commonly been observed
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include timing, financing, public interest, zoning, archeological, and environmental
barriers. In the face of some of these potentially disastrous factors, why then are
brownfields of such interest to municipalities and developers? This point of discussion will
be elaborated upon in the chapter that follows.
1.3 Report Outline
The report will begin with a chapter that intends to put brownfield redevelopment in its
current context. This second chapter, which is a result of a literature review, will focus on
the current opportunities, challenges, and some of the policy surrounding brownfield
sites. Chapter three, titled “Methodology,” responds to the context section with a
detailed discussion of the research method employed given the issues discussed. This will
expand on both the quantitative and qualitative methods of analysis employed in the
research, and with justification for each. This section will also outline some of the
limitations of this research. Next, in chapter four, the research analysis and its results will
be explored. The analysis section begins with a detailed summary of the content analysis
from the interviews with brownfield and development professionals. Following this, a
developer’s pro forma from a primary market, and a hypothetical pro forma from a
secondary market, both in Canada, will be analyzed using variables derived from the
content analysis. Finally, the conclusion and recommendations chapter will provide
professionals, and especially public agencies, involved in brownfield redevelopment with a
broad set of conclusions and recommendations resulting from the research.
Now that the purpose and outline of this research has been presented, the focus will shift
to a discussion of the current context of brownfield redevelopment.
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2.0 CONTEXT & PRECEDENTS
Why study brownfields? Under-used (or not used at all), polluted, and underachieving, brownfield sites offer great potential for the public and private sectors to
benefit. Hayek et al. (2008) point out that opportunities exist for both public and public
agencies to gain social, economic, and environmental capital in redeveloping brownfield
sites. Before we discuss the research any further, it is important to discuss the present
context of brownfield redevelopment in Canada. In 2001, there were between 20,000
and 30,000 brownfield sites throughout Canada, with Alberta (10,000 sites), British
Columbia (4,200 sites), and Ontario (3,900 sites) leading the way (De Sousa, 2001). In
addition to this, Montreal (1,000 sites) and Vancouver (500 sites) are reported to have
the most brownfields of any of the Canadian cities, with 22% and 5% of their respective
urban areas covered by them (De Sousa, 2006). While only 3% of urban land is covered
by brownfields throughout Canada as compared to the United States’ 6%, many of these
sites are concentrated in city centres, once hubs of heavy industry (De Sousa, 2008).
What these statistics tell us is that there is a significant amount of opportunity, and an
even greater number of challenges that face both municipal planning agencies and
developers should they wish to realize the value within these sites.
2.1 Brownfields: The Opportunity
2.1.1 Private Sector Opportunity
It has been reported that the potential liabilities associated with brownfields has
increased the amount of nonperforming contaminated property held on balance sheets
(Boyd et al, 2007). However, as greenfields and land near city centres becomes scarcer,
investment has been flowing more steadily into brownfield redevelopment (Whitman,
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2006; Pringle, 2007). The real factor that drives the redevelopment of brownfield sites is
added value. Simply put, many developers are motivated by increasing their financial
yields, and under-used sites are seen as an opportunity to acquire, restore, and addvalue to sites that are under-performing from a commercial standpoint (Whitman, 2006).
Further to this, Pringle (2007) adds that there is also value to be found in giving the
development an “environmental personality”, such as LEED certification, which recognizes
the development of contaminated lands. In addition to Whitman’s findings, studies have
shown that brownfield remediation raises surrounding property values significantly
(Kaufman and Cloutier, 2006). The owner of the land may not always be driven by
returns, and reducing liability as well as creating jobs are amongst some of the other
economic factors that underlie private sector investment in brownfields (De Sousa, 2008).
In a survey of private sector stakeholders, De Sousa (2008) found that other
opportunities considered valuable in brownfield redevelopment were conforming to
environmental regulations, or removing negative stigma from communities experiencing
urban decay. Private redevelopment of brownfields is still economically driven, but
contemporary themes of sustainability and social responsibility are certainly contributing
factors. This presents a greater opportunity for public and private agencies to coordinate
their efforts, and realize the gains associated with these opportunities.
2.1.2 Public Sector Opportunity
There is a significant amount of writing that links brownfield redevelopment with
sustainable city building principles such as Smart Growth. Brownfields often exhibit key
characteristics that make them desirable locations for redevelopment. Some of the
features include: proximity to urban development; near major transportation routes;
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close to amenities and services and water; in or near city centres; and usually serviced
with sewer and water infrastructure (Delcan et. al., 1997). In addition to this, a study
conducted in 2001 found that for every acre of brownfield land built upon, 4.5 acres of
greenfield land is typically needed to accommodate the same amount of development
(Deason et. al, 2001). Other positive contributions that redeveloping contaminated sites
may bring include increasing the tax base on vacant land, and revitalizing areas
previously experiencing urban decay (Government of British Columbia, 2010).
The opportunity certainly exists to meet the sustainable city building objectives if Moyes
(2004) is correct in asserting that 10 to 15% of the future housing supply will be located
on brownfield sites. Today, many municipalities have in place a variety of environmental
policies that aim to redevelop cities in a responsible, and sustainable fashion. This is
meant to ensure efficient allocation of resources and higher quality of lives for future
generations. As an example, Vancouver’s EcoDensity Charter (2008) is one such policy
framework that guides the city towards building a greener, denser pattern. The charter
highlights the importance of development near fixed transit, as well as employment, and
amenity areas, while increasing housing affordability, types and choices. According to
RCI Consulting (2004) brownfield development can meet Smart Growth objectives by
meeting local housing needs; preserving historic/locally significant structures; protecting
and improving human health; encouraging economic development; revitalizing
neighborhoods; stimulating the design of new and innovative neighborhoods; promoting
stronger live-work relationships; and, curbing urban sprawl. Therefore, restoring these
older sites is directly aligned with newer sustainability principles of economy, society, and
the environment. These projects should be a prime example of how planning
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departments can achieve their desired urban form. If these opportunities exist, we then
have to ask why so many of these sites lay vacant? Reviewing the opportunities that exist
for both public and private agencies through redeveloping brownfield sites would seem to
make them viable projects to undertake. However, as we will now see, there are a variety
of environmental, financial, and socio-political reasons that an inner-city steel mill is able
to outlast its useful life by 80 years.
2.2 Brownfields: The Challenge
The development of any site brings with it a number of financial, planning, public, legal,
and logistical risks. The added complexity of brownfield sites can increase that risk (and
cost) significantly. The perceived risks associated with brownfields creates market
inefficiencies, since the private sector’s perceived risk associated with the development is
greater than the actual risks that are true or necessary (N.R.T.E.E., 2003).
2.2.1 Identifying Key Challenges
The literature discussing the major challenges faced in redeveloping brownfields is
consistent in mentioning environmental conditions, liability, the market, and public
support as key issues that affect project viability. RCI Consulting’s (2004) review of the
issues affecting brownfield redevelopment presents liabilities, regulations, financial,
planning, and negative stigma as important factors. Negative perceptions of brownfields
from the private sector and the community are a significant challenge, as noted in
various studies on the subject (De Sousa, 2000; Eiser et al., 2007; Hayek et al., 2010;
Meyer et al., 2002). Therefore, it is important to review some of these challenges before
we proceed. Illustrating some of the redevelopment problems faced when working on
brownfield sites, Regional Analytics (2002) uses a comparison to show that even a
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brownfield site that is essentially free will cost more to redevelop than a typical greenfield
site. Table 1.1, below, presents a summary of the costs of redeveloping a brownfield in
comparison to building on a greenfield. This budget shows us that even when the
brownfield is purchased for $1, the total development cost is 14.4% higher than the
greenfield. This displays the significant cost of remediating brownfield sites. It is
important to note that this is before factoring in the high cost of land, which is often
needed before redevelopment is financially viable.
Table 2.1: Brownfield vs. Greenfield Development Costs
Scenario - Land Purchased for $1
Item
Brownfield
Land Purchase
$1
2
Building Construction @$45/ft
$1,800,000
Building Permit Fee
$23,600
Site Plan Control Application
$1,000
Parkland Dedication (2% of Land Value)
$0
Clean-up of property with medium level
contamination
$450,000
Total
$2,274,601
Increase in Development Costs of BF over GF
$286,801

Greenfield
$160,000
$1,800,000
$23,600
$1,000
$3,200
$0
$1,987,800
14.4%

(Regional Analytics, 2002.)
2.2.2 Challenges Explained
Di Francesco (2006) presents a non-exhaustive list of important challenges that are faced
when redeveloping brownfields. Below is a summary of his remarks.

Liabilities: Civil litigation or regulatory offences due to the state and nature of the site
can result in perpetual risk to the landowner if any issues are detected.
Regulations: Stringent, yet often unquantifiable regulations, and slow-going approval
processes can not only impede development, but also hinder it due to its inefficient
structure.
Financial: Lack of financial incentives, high remediation costs, negative site values, and
difficulty in acquiring environmental insurance are amongst the most significant financial
challenges.
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Market: Soft markets, in concert with low public incentives create environments in which
other, cheaper, and less risky forms of development are built.
In addition to Di Francesco’s findings, another challenge is the negative stigma attached
to brownfields as contaminated sites that are poor for your health. This is not always the
case, but can often lead to skepticism both for consumers and developers (Alker et. al
2000). On the regulation side, planning departments can be barriers as well. Often public
sector demands for public benefits put too much pressure on developers. This pressure
can dampen, if not completely eradicate, the developer’s chance for realizing an
acceptable return in light of the risk being taken. Therefore, public agencies can develop
or adapt programs that can aid developers to reduce the risks associated with liability or
market conditions (Davis, 2002).
2.2.3 An Array of Risks
Regardless, there is no single factor that if mitigated will allow the project to proceed risk
free. Considering this, the risks associated with the challenges mentioned above has
been observed to be the most influential in determining project viability. Each liability or
risk requires a variety of methods to assess and mitigate wherever possible.
2.3 Current & Future Policy
Municipal planning policies such as Vancouver’s EcoDensity Charter call for walkable,
ecologically friendly cities (City of Vancouver, 2008). Yet, at the same time planners are
pressuring developers for public benefits, community amenity contributions (CACs), and
other up-front costs, which, from a development perspective do not yield enough return
for the risk. As discussed earlier, brownfield developments are well aligned with the
principles of sustainable development and a review of the opportunities created by such
developments are encouraging. Developers and planners will need to be creative in

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!10!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
redeveloping sites that are marketable, while ensuring sufficient regard for the
environment, and surrounding communities in which they build. Meanwhile, regulations
are considered one the greatest barriers. Programs are required that help reduce the risk
developers face, and encourage remediation of these sites (Wernstedt et al., 2006). In
order to encourage, and sustain the redevelopment of brownfield sites there is a strong
need for public, private, and nonprofit cooperation (De Sousa, 2006). Governments have
already acknowledged the need to support this form of development with programs such
as BC’s Brownfield Renewal Strategy, which uses legislation in the Community Charter to
provide tax freezes, and revitalization exemptions (Government of British Columbia,
2010). Other tools used in BC include the Screening Risk Assessment Act, which grades
the risk associated with a given site, and was introduced shortly after the 2003

Environmental Act (Moyes, 2004). Furthermore, DiFrancesco (2006) presented Ontario’s
efforts to aid in the redevelopment of brownfields through legislation such as the Ontario

Brownfield Statute Law Amendment Act, which allowed for the development of the
Brownfield Financial Tax Incentive Program (BFTIP). Other forms of legislation and policy
are used in Ontario to encourage brownfield development and provide incentives as well.
The Planning and Conservation Land Statute Law Amendment Act, 2006 gives
municipalities the power to create more tools to help redevelop brownfields such as
Community Improvement Plans (CIPs). Meanwhile the Provincial Policy Statement (PPS)
is used to compliment the Planning Act and provide directions for future growth and
legislation (Government of Ontario, 2011). In addition to this the section 106 of the

Municipal Act, 2001 allows municipalities to offer their own incentives for brownfields
(Government of Ontario, 2011). Within the City of Kingston alone, there are several
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programs available such as BFTIP, initial study grants, Tax Increment Financing (TIF),
and a brownfield reserve fund (Welbourn et. al, 2009). It is these types of policy
frameworks that will reduce the impact of restrictive regulations on brownfield
redevelopment, and they warrant further investigation.
2.3.1 Challenge & Opportunity With Current Policy
There is an encouraging amount of policy related to brownfields, as mentioned above,
using British Columbia, Ontario, and the City of Kingston as examples. There is a
tremendous opportunity for public and private sector bodies to work together to address
the economic, social, and environmental factors involved in these projects. This
opportunity can also be presented as a challenge, as both sectors have different
motivations and responsibilities. The key will be to have developers and planners, for
example, be able to address broader policies and goals of urban revitalization and
sustainability, while using more readily actionable and attractive incentives and tools. This
will require input from both sectors, not one for the other. In a high density
redevelopment scenario, municipalities may be looking to restrict building heights or bulk
in an area, or charge for additional public benefits, but at the cost of alienating a
developer with the expertise and capital to remediate a contaminated site, and
regenerate a previously obsolete place. De Sousa (2008), believes that the next phase in
brownfield policy will be to raise the standard of this practice to site-specific and regional
scales, with policies, funds, and programs that are more closely aligned to sustainability
goals and outcomes. In order for brownfield development to truly help sustain a vibrant
city, it will truly need to ensure that the right uses are being added in the right places,
instead of simply being used as an excuse for “green” development.
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2.4 Multi-Disciplinary Research
There are a variety of methods by which brownfield redevelopment has been analyzed
ranging from developer’s pro formas, site selection matrixes, computer modeling, policy
reviews, or consumer perception studies (Kone ,2000; Giavazzi & Tatano, 2006; WinsonGeideman, 2006). While methods such as pro forma analysis can project the financial
feasibility of a given project, they are limited in acknowledging community support,
stakeholder sentiment, and do not consider much in the way of design beyond land uses,
floor space ratios, and building efficiencies. Site selection matrixes can observe the widest
array of on-site considerations, but lack the precision of empirical methods that
environmental testing, or simulating & modeling can employ. Miller and Pattassini (2005)
discuss newer strategies for evaluation in their edited compilation titled Beyond Benefit

Cost Analysis: Accounting for non-market values in planning evaluation. Among these
methods is Community Impact Evaluations (CIE), dealing with higher-level complexity
that discrete models cannot treat. Another is Problem Structuring Methods (PSM)
(Rosenhead, 2005), which also operates on a higher-level. These methods as Rosenhead
points out, are more consistent with a communicative action approach to planning.
Financial and environmental analysis, decision-making matrixes, and community
consultation, are but key components of the overall project feasibility process. This report
does not contend that any methodology is preferable, but the objectives of the
stakeholder will often be the key considerations in selecting the appropriate method.
Single discipline methodologies will not suffice in attempting to analyze the feasibility of a
single project. While drawing from different areas of expertise through consultations is
already the standard practice for most development companies, new methodologies that
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go beyond cost-benefit analysis have been developed in recent years. It is through a
series of multidisciplinary methods that projects must be assessed, in order to correspond
to the multidisciplinary nature of such developments.
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3.0 METHODOLOGY
As mentioned in previous chapters, the purpose of this study is to determine the key
variables across all stages of the development process for brownfield sites, and to
quantify the variables’ effects on project return. This chapter discusses the method by
which relevant data was collected and analyzed during the course of the research.
3.1 Analytic Method
The successful redevelopment of any brownfield site involves a variety of
disciplines and techniques over the course of the project. The definition of success in
these projects depended very much on the perspective being taken in the analysis itself.
As an example, an environmental consultant might have found that a certain project was
successful because of the low volatile organic compound levels attained in site
remediation, meanwhile an architect observing the same site might have only seen a
poorly built building, designed out of context. Success was measured predominantly
from a developer’s perspective in this report. However, a variety of disciplines were also
taken into account. Developers must not only consider the financial objectives inherent to
project success. Their perceptions of what the key variables and risks associated with
such sites are equally important. Gaber and Gaber (2007) recommend mixed-method
approaches in order to gain a more holistic understanding of complex planning issues.
Mixed-methods, in this case, refers to the use of quantitative pro forma analysis, as well
as a qualitative literature review, interviews, and content analysis of the data. Further to
this, Yin (2008) suggests using a variety of methods in order to provide multiple
measures of the same phenomenon. This form of data triangulation can address issues of
construct validity. Given the nature of brownfield redevelopment, a sequential mixed-
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method approach was selected as the most appropriate way to capture both the
quantifiable costs of developing these sites, and the more qualitative aspects of
developer and professional perceptions associated with brownfields. The method was
considered “sequential” because the analysis proceeded in a sequence of steps, with
certain results required before the next portion of the analysis could be undertaken
(Gaber and Gaber, 2007). A literature review was completed before the interview
process, and the information collected during the interview process was required for the
financial (pro forma) analysis (see Table 3.1).
Table 3.1: Analytic Procedure for Brownfield Redevelopment Research
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3.2 Procedure
The following is a description of each key step within the analytic procedure beginning
with the literature review, followed by interviews, and lastly a financial sensitivity
analysis.
3.2.1 Literature Review
As mentioned in the previous chapter, the research component of this report began with
a literature review on the subject of brownfields in order to gain a greater understanding
of the subject, current research in the field, key research questions, and methods being
employed. A broad range of books, websites, and journal articles were reviewed that
ranged from Giavazzi and Tatano’s (2006) computer-based absolute risk approach to
Winson-Geideman’s (2006) survey of homebuyer perceptions of contaminated sites.
Similar to De Sousa’s (2000) findings, there was not a substantial amount practitioneroriented literature on the subject of brownfields in a Canadian context. Given this, De
Sousa’s (2000) article on the costs and risk associated with brownfield development
provided a strong methodological standard from which the interviews and forma analysis
sections of this report drew upon. Furthermore, there was a breadth of literature on
negative perceptions of brownfields, which act as a deterrent for development (De Sousa,
2000; Eiser et al., 2007; Hayek et al., 2010; Meyer et al., 2002). These studies also
offered important research considerations that provided direction for the interview
questions (see Appendix A, Interview Questions). Once a particular field of practice within
brownfield redevelopment was chosen, and a mixed-method approach selected to
approach the subject, the interview process began.
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3.2.2 The Interview Process: Selection, Collection, and Analysis
3.2.2.1 Selection of Interviewees
The intention of this research was to be practice-based, and therefore the majority of the
research drew upon private sector and development focused perspectives. While
developer perceptions were the most important part of this stage in the data collection,
environmental consultants were needed to provide insight into site remediation costs and
contingencies. Public agents were also consulted to provide a public perspective to check
developer perceptions against. The criteria for selecting interviewees was based upon
development experience, as well as investment, public administration, not for profit, or
planning experience related to brownfield redevelopment. There were twenty-two
interviews in total. Amongst the interviewees, were ten private-sector developers based
in Vancouver and Toronto, and four environmental consultants based in the same two
cities. In addition, there were seven municipal or provincial employees engaged in
planning, engineering, design, or real estate services, who were also based in the same
municipalities. Lastly, there was one not-for-profit representative from the Canadian
Institute of Urbanism and the Canadian Brownfield Network.
3.2.2.2 Data Collection
The interviews used a mixed “within-method” approach with both qualitative open-ended
questions, and quantifiable survey style questions (Gaber and Gaber, 2007). Interviews
began with general questions about brownfield development and what planning agencies
could do to help developers in the redevelopment of these important sites. The
discussion then began to narrow the focus towards the methods used by developers
when assessing project viability. The interview questions also paid attention to the

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!18!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
variables that developers perceived as being the most important. Linda Kone’s (2000) site
selection matrix, originally used to determine suitable target markets, was then employed
as a tool by which the interviewees could weight each individual criterion from 1 to 5 (5
being the most important). The interviewees were then asked to add any missing
variables, and assign a weight to them as well (Kone, 2000). This served to catch any
additional factors that were not mentioned in the interview, and as a means to
complement the qualitative information gathered during the interview.
3.3 Analysis
3.3.1 Qualitative - Content Analysis
Once all the data was collected, latent content analysis was employed to match certain
qualitative themes to the groups that were interviewed (see Appendix C, Tables 2-4,
Latent Content Analysis) (Gaber and Gaber, 2007). The latent content analysis provided a
broader understanding of the key themes mentioned by the interviewees, highlighting
some of the most prominent findings from the interviews. Upon identifying these key
themes, manifest content analysis was used to quantify the frequency and intensity of
key terms referred to during the interview process (see Chapter 4, Tables 4.1-4.5 and
Appendix D, Tables 5-7). The manifest content analysis was altered from literary content
analysis, in that once a category or word was identified, the interviewee was assigned a
score of “1”, rather than skew the frequency of identified themes by the actual amount of
times it was said. For example, if one interviewee were to engage in a conversation
about “market growth” it would skew the frequency across that profession if they made
mention of that variable several times due to the nature of the conversation. The
manifest analysis was intended to give us a greater understanding of how important

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!19!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
certain variables were across all sectors, rather than a temporal comparison used in
literary analysis (Gaber and Gaber, 2007). The latent and manifest content analysis are
simplifications of the recorded interviews since certain variables or categories were
omitted if they were not mentioned by either at least two interviewees in a single
professional category, or by at least two interviewees across all sectors. The two most
frequently referred to “Variables & Risks” were analyzed in the pro forma. The next step
was to compile the next set of data acquired during the interviews. An average score of
all the data were gathered to create a final brownfield site selection matrix (see Chapter
4, Table 4.6-B).
The site selection matrix is an adaptation of Linda Kone’s original (2000) model, although
suited to brownfields specifically. The master table used data acquired from all
professions, and omitted criteria with less than one response. A “new criteria” section
was added, with variables identified by at least two interviewees. Next, three individual
tables were prepared using data from each of the three professional categories. Variables
were omitted if there were no responses for those criteria, or where no weight was
assigned. In order for criteria to be considered for the pro forma analyses, at least 50%
of the respondents in each table had to assign a weight to that specific criteria. The two
highest criteria from the individual and amalgamated tables were mentioned, and tested
in the pro forma where applicable. For example, if site topography was rated “5” by two
of eight public participants, but five of eight rated location as “4.5”, location was
considered the leading variable. If the next highest rating was “4.2” for site remediation,
with four responses it was also considered. This being said, other contingencies were
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applied in the pro forma analyses, such as remediation contingencies, whenever
applicable numerical suggestions for key variables were provided by professionals.
3.3.2 Quantitative – Pro forma Analysis
3.3.2.1 Procedure
The key variables drawn from the interview data were then used for the pro forma
sensitivity analysis portion of the research. The most commonly used method by real
estate developers to quantify and observe whether a project has sufficient capital and
returns to undertake such development is through pro forma analysis (De Sousa, 2000).
This form of analysis enables the developers to gain an understanding of how much
capital is required, by quantifying the project’s revenues, disbursements and returns
(Kone, 2000). The key variables, determined in the interview process, that required
sensitivity analysis included:
Location & Market: Contingencies were applied to market values and stabilized lease
rates to account for market booms and busts and associated swings in land value,
vacancies, or lease rates. The researcher decided upon the rates.
Acquisition & Number of Owners: Contingencies were applied to sunk costs of land and
planning, this assumed “number of owners” could complicate the land acquisition
process, thus driving up costs. The rates applied were those suggested by interviewees.
Remediation & Former Site Uses: This assumed higher cost variability due to
technological limitations of assessing initial contamination. Former site uses can dictate
contamination levels.
Zoning: In some instances, zoning “as of right” needed to be considered, in case the
project’s vision was not approved by the municipality. The rates applied were derived
from the interviews.
Once these key variables had been established, a pro forma provided by an anonymous
developer based in a Canadian primary market was used. A hypothetical pro forma for a
project in Kingston Ontario, a secondary market, was also built using the same format as
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the developer (see Chapter 4, Tables 4.7 & 4.10). The hypothetical pro forma was an
adaptation of a method used by De Sousa (2000), who was comparing brownfield against
greenfield project economics. This format allowed the researcher to create a brownfield
redevelopment scenario, using current market assumptions. While this method did not
employ discounted cash flow analysis, it did show, on a high-level, how brownfield
development variables could affect the development program. In order to compare both
pro formas, and to reduce making more assumptions that may have further affected the
integrity of the data provided, the second pro forma was formatted to be the same as the
developer’s. A hypothetical proforma was used, as opposed to an existing project so to
enable sensitivity analysis to be employed to both proformas in the exact same way.
Therefore, RoCs were compared across the pro formas, since the original pro forma
provided by the developer used this measure of return. Stabilized NOIs were also used in
order to reflect more realistic rates.
3.3.2.2 Analysis
Sensitivity analysis was based on the pre-determined key variables and contingencies
suggested by the interviewees, so as to eliminate bias and improve the accuracy and
practical-use of the figures (see Chapter 4, “Variables Analyzed & Assumptions Applied”).
The results of the pro forma sensitivity analysis on project returns were then used as a
means to complement the findings analyzed during the interview process, and as a
means to check them against one another. As Gaber and Gaber (2007) suggest, this form
of mixed-method research allows different data splices to provide insight into one
another. The interview process began by asking for qualitative perceptions from
professionals. Later on the data was used to inform and design the quantitative research
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(Gaber and Gaber, 2007). The result of this analysis was a set of recommendations based
on the pro forma and interview analyses. Also produced, was a refined site selection
matrix, that allows developers to select brownfield sites based on the site’s score in
comparison to other sites (see Table 3.2). Any key variables that were not listed were
added to the list, and any variables that consistently received scores of “ n/a or 1” were
omitted. The matrix was then used through a hypothetical situation where three sites
were being considered for redevelopment (see Chapter 4, Table 4.5-B). As an illustration,
each potential development site was given a score for each criteria (1 to 3; 3 being the
most attractive), and that score was multiplied by the criteria’s weight (from 1 to 5). All
the individual scores were then accumulated, and the site with the highest score was
considered the most desirable. The results of the sensitivity analysis showed, under given
circumstances, which variables had the highest effect on project returns.
Table 3.2: Kone’s Site Selection Matrix

Criteria
Location
Size
Acquisition
Number of owners
Zoning
Former site uses
Topography
Soil conditions
Flood potential
Vegetation
Existing utilities
Existing roads
Proximity to services
Proximity to amenities
Adjacent property uses
Adjacent property values
Total Points

!

Site Selection Matrix
Weight
Site 1
5
5
12
1
2
4
8
1
2
1
3
2
4
4
8
2
6
3
3
2
4
2
2
2
2
3
6
3
3
75

Site 2
15
15
8
3
12
3
1
4
12
4
9
6
6
6
6
9
119

Site 3
10
10
4
2
8
2
2
4
12
6
6
4
4
4
9
9
96
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3.4 Limitations
The first limitation of this methodology was that it considered the importance of certain
variables through a narrow lens. The interview questions, the ensuing latent and manifest
content analysis, and related pro forma analyses reflects professional opinions and bias,
and the pre-determined focus inherent to the research design. This report focused mostly
on the quantifiable variables in brownfield redevelopment, without consideration for
important issues such as community support, policies, and liabilities that can either
promote or discourage brownfield development at a higher-level. Since discounted cash
flow analysis was not used, the effect of time was not as easily captured by the analysis
either. Therefore, methods of determining return were done with the researcher’s own
bias. This research was intended to help planners and developers, or other practitioners
engaged in the brownfield redevelopment process, to better understand the variables
that must be considered from a financial aspect. At the same time, financial assumptions
were made in the pro forma that hindered its generalizability due to its market and firm
specific context. Financial data was kept confidential, and developers were not always
willing to share this data. The sample sizes from which the interviews were drawn also
hinder generalizability, as development professionals are not easily accessible and so the
sample was relatively small. Finally, the set of recommendations that conclude this
research were meant to serve as general guidelines, not comprehensive ones. This
research drew on examples from Ontario and British Columbia and did not pretend to be
all encompassing. More research in the legal, political, social, environmental, and
technological aspects of brownfield redevelopment throughout Canada and beyond would
be of equal merit.
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4.0 ANALYSIS & RESULTS
The following chapter discusses the results of the data collection process, including
results from the interviews, site selection matrix tables, and pro forma sensitivity
analysis. Since the process was sequential, with interviews preceding the financial
analysis, this discussion will begin with an overview of the findings from the interviews.
4.1 Content Analysis
This study employed both latent and manifest content analysis, as presented in the
methodology chapter. The purpose of using both methods was to observe how
interviewees answered each question, then quantify the number of times each response
was given, in order to gain a sense of what professionals perceived were the key
variables. Interviewees were real estate development professionals, public & NFP
employees, or environmental consultants. The following is a summary of both the latent
and manifest content analysis, with findings arranged by question, and analyzed across
professions.
4.1.1 Latent and Manifest Analysis
4.1.1.1 What Are Brownfields?
This introductory question asked the interviewees to define brownfields as it remains an
ambiguous term, used loosely in the field. This ambiguity can cause one to wonder what
lays below the pavement of this site in Vancouver’s Southeast False Creek, once part of
Vancouver’s industrial core (see Figure 4.1). This site in particular, is well positioned for
redevelopment considering its high land-value, and proximity to Vancouver’s waterfront
and central business district.
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Figure 4.1: Southeast False Creek (McQueen, 2011)

A) Planners, Public & Not-for-Profit Agencies
Public and NFP professionals tended to believe that for a site to be considered a
brownfield, it requires that the site had previous contaminating uses and that it is more
contaminated than usual. In particular, what defines a site as a brownfield is when there
is a redevelopment vision for that site.
B) Environmental Consultants
The environmental consultants interviewed offered opposing views. One participant
suggested that they are not necessarily contaminated, but they would have had previous
uses that lend the location to a perception of contamination. An alternative response was
that brownfields are defined by the degree of contamination on that site. As Table 4.1
indicates, it was agreed that the redevelopment vision was the key factor in defining it.
C) Private Sector and Developers
The private sector and developers stated that brownfield locations are those with
previous uses, whether formal or informal, that may have contaminated the site.
Furthermore, contamination is context specific, and varies from place to place. A
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contaminated site in Vancouver may not be considered contaminated in San Diego where
different standards exist. One interviewee suggested that all sites that require any
remediation are brownfields to a degree. Consistent with the other professions, the
redevelopment piece of the brownfield was the defining characteristic.
Table 4.1: Manifest Content Analysis: Defining Brownfields
What Are Brownfields?
More Contaminated Than Usual
Defined By Previous Use
Exists When There Is A
Redevelopment Vision

TOTAL
2
4

Private &
Development
0
2

Public &
NFP
1
1

Environmental
1
1

5

2

1

2

E) Implications
A working definition of brownfields can be produced from this part of the analysis:

A brownfield is any property with a vision for redevelopment that was either
contaminated or perceived to be contaminated by previous formal or informal uses on
that site.
4.1.1.2 What are the key variables and challenges in developing on brownfield
sites?
This section was the primary focus of the interview, and thus garnered a larger response
from the interviewees.
A) Planners, Public & Not-for-Profit Agencies
There were eight public and NFP employees interviewed. The results of the broader
latent analysis indicated that these employees felt issues of policy, liability, hydrological
and geological systems, negotiation, and stringent municipal environmental remediation
standards were amongst the most important variables in the development of a brownfield
site (see Appendix C, Latent Content Analysis). Surprisingly, both municipal and provincial
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employees felt most strongly about the complexity and perceived redundancy of the
stringent municipal standards in place. For instance, the Vancouver Charter has more
stringent requirements in some cases than the Ministry of the Environment (MOE).
Dedication of roads on larger sites were a key problem for the City and for developers.
Any roads they are dedicating are required to be cleaned to residential standards for the
first three meters, and another three meters cleaned to commercial standards. One
employee looking at the bigger picture, who preferred to have their identity remain
anonymous, stated that, “…they’re spending millions of dollars in [the province] trucking
material around and then filling [and treating the contaminated soil]…and I don’t know if
this is the best use of money when there are people living on the streets and hospitals
that need money.” Overall, these employees felt most strongly about market size and
risk; public policy & zoning; remediation costs & contingencies; and issues surrounding
liability. A point of interest, from an advocate for brownfield sites was that the larger
development companies today do not feel the impact of remediation costs nearly as
much as they once did, or at least as they still do in secondary markets, and we will
elaborate on this point later on in the analysis.
B) Environmental Consultants
Due to the nature of their involvement in brownfield projects, the majority of the
discussions with the four environmental consultants revolved around the issues in
identifying the actual amount of contamination that was present on any given site, and
the procedures that must be taken into account in order to meet the stringent standards
in provinces like British Columbia and Ontario (see Appendix C, Latent Content Analysis).
A point of interest, made by one experienced consultant was that municipal officials in

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!28!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
building departments do not have an understanding or the expertise to understand what
is required for the MOE, such as record of site conditions and will often demand
documentation that is not necessarily needed of the consultants or developers. Sitespecific hydrology and geology is a key factor in brownfield sites. For example, if you
were to remediate a site, but the next-door neighbor site was still contaminated, ground
water from that site could travel into your site and re-contaminate it. This opens the
issue up to complex scenarios of risk sharing and long-term liability. Another significant
variable is the amount of time associated with each step in the remediation process,
whether it is for the actual remediation or the necessary monitoring period associated
with that step. According to the manifest content analysis, the environmental consultants
identified liability, remediation contingencies, site identity or public perception, and
changing standards as the most significant variables to consider.
C) Private Sector and Developers
Developers and private sector participants involved in marketing and raising funds for
brownfield site redevelopment identified a range of variables and challenges that point to
the complex nature of developing on these sites (see Appendix C, Latent Content Analysis
for further details). Many of these challenges related to the environmental, planning, and
market risk associated with these projects. More specifically, Arif Rahemtulla, Senior Vice
President of Construction at Concert Properties Ltd. believes that, ”the greatest risk
associated with brownfields is not being able to comprehensively quantify the scope of
work and therefore the financial risk associated with cleaning up a site.” This statement
broadly captures many of the issues raised by developers. As we will see later in the pro
forma analysis, the difficulty associated with quantifying the scope of the work associated
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with meeting city or provincial standards was identified as a key issue. Furthermore,
liability and municipal demands for public benefits in the form of CACs and development
cost charges (DCCs) were identified as some of the more important variables. Many
research participants identified the site-specific context of each project being a
complicating factor as well. An understated variable was the size of the project. The very
nature of a project can change significantly, with regards to planning, economics, and the
environment when considering its size. For example, Parklane Homes and the City of
Vancouver’s 126 Acre East Fraserlands redevelopment project is handled much differently
by environmental consultants, planners, and development companies than if it were a
project of one tenth the size (see Figure 4.2). Overall, the private sector participants felt
that liability & risk, remediation costs, timing, market size & uptake, getting the desired
zoning, and meeting environmental standards were the most important variables. Table
4.2 also illustrates the broad range of challenges that all sectors face when redeveloping
on brownfield locations. It would seem, perhaps, that variables such as public interest
and perceptions were understated in the interviews.
Figure 4.2: East Fraserlands Site & Area 1 Illustration (City of Vancouver, 2010)

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!30!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
Table 4.2: Manifest Content Analysis, Variables & Challenges
Variables & Challenges
Current & Future Market
(Size and Uptake)
Site Specific
Planning, Policy, Zoning
Remediation Cost & Contingency
(Degree of Contamination)
Sales
Meeting Changing & Stringent
Standards & Requirements
Risk Transfer & Management
Size of Site
Neighbours
Construction Costs
Hydrology and Geotechnical
Financing
Ownership
Infrastructure In Place
Identity of Site/Public Perception
Time
Strings Attached to Public Incentives
Public Interest
Due Diligence
CAC/Public Benefits
Liability (Long & Short Term)
It Is Not A Significant Challenge
Land Value
Lack of Incentives

TOTAL

Private &
Development

Public &
NFP

Environmental

17
6
13

9
4
5

6
2
7

2
0
1

17
4

6
3

7
1

4
0

12
10
4
3
1
8
3
1
3
9
11
3
4
4
4
16
3
10
5

7
7
3
2
1
2
1
0
1
3
6
2
1
3
4
7
1
5
4

3
2
1
0
0
4
0
1
2
3
3
1
2
1
0
6
2
4
1

2
1
0
1
0
2
2
0
0
3
2
0
1
0
0
3
0
1
0

D) Implications
From this section we find there are several key variables and challenges associated with
the redevelopment of brownfields that must be considered before purchasing or
developing on a brownfield site.

!

•

Timing: If the are changes, or aspects of the pre-development phase are
prolonged the development can miss its window of opportunity.

•

Land Value: Brownfield properties can be bought at discounts to offset the cost or
remediation, or can be bought at or near full-price if the seller takes the risk.
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•

Current and future market size and uptake will define whether a project is viable,
and if it is successful in the long run. On-going market analyses must be taken
into consideration.

•

Cost of Remediation: The cost of remediation is difficult to quantify, and large
contingencies can be expected. Pre-planning and consultation to identify risk are
vital.

•

Liability: The uncertainty associated with remediation and liability is an on-going
risk with brownfields. Risk-sharing measures must be taken into consideration.

•

Planning & Environmental Standards: An understanding of current and future
policy, zoning, and environmental standards are key aspects of the development
program to ensure project approval.

4.1.1.3 What are the motivating factors for redeveloping on brownfield sites?
This question complements the latter, as the interviewees listed the unique factors that
motivate them to develop brownfield sites.
A) Planners, Public & Not-for-Profit Agencies
While public employees mentioned many of the same factors as environmental and
private sector professionals, such as location or market values, what stood out was their
motivation to gain public amenities. The dictating factors includes comprehensive
development plans (CDP), scarcity of land, gaining community amenities or benefits in
exchange for upzoning, timing, desire to alleviate sprawl, high quality public realm, and
the policy or legislation at the Provincial level (Provincial Policy Statement, Places to Grow

Act). Interestingly enough, the most frequently cited motivation was adding value, which
could also be interpreted to include added value to public space or amenity (see
Table 4.3). As with the previous analysis of challenges and variables, there was also a
broad range of motivating factors, and some that may not have been fully addressed.
Other motivating factors for public agencies could include tax revenues and urban
revitalization.

!
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B) Environmental Consultants
Since environmental consultants are not developing on these sites, the nature of their
answers centered primarily on their motivations when involved in the remediation
process. Environmental consultants find that cleaning sites up to standard, timing, the
development program, and sustainable re-use to be as important. Another critical note is
that developers will often require the consultant’s report in order to obtain financing. One
interviewee suggested that putting these sites back into use is more important for smaller
communities, although it is more of a challenge for them to do this in a smaller market.
C) Private Sector and Developers
The primary reason developers like to build on brownfields is the opportunity to add
value. Brownfields present many challenges, as noted earlier, and the decision comes
down to risk versus reward. If you expose yourself to more risk, you will expect higher
returns. A developer with experience investing in brownfield sites noted that due to the
high risk profile of some of these sites, higher internal rates of return (IRRs) of 20% were
expected in some cases. Other contributing factors, related to adding value include
provision of up zoning, the public amenity of providing a clean site, market uptake and
value, and the scarcity of land.
D) Implications
The redevelopment of brownfield sites is primarily driven by the opportunity to add value,
although location and issues of sustainability are also contributing factors. Municipal
agencies may identify these sites in area where growth is occurring and offer incentives
to encourage forms of sustainable development.

!
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Table 4.3: Manifest Content Analysis, Motivating Factors
Motivation

Clean Up Site to Standards/ Health
& Safety
Reputation
Time & Development Program
Scarcity of Land
Public Benefit and Amenity
Add Value
Tax Revenue
Revitalize
Market Growth & Value
Vision, Character, and Design
Opportunity
Planning & Up Zoning Value
Location
Infrastructure Already In Place
Government Incentives
Comprehensive Plan
Public Process
Re-use of Site & Sustainability

TOTAL

Private &
Development

Public &
NFP

Environmental

5

3

1

3

1
3
2
6
13
1
3
7
7
5
4
10
3
3
3
2
8

1
0
2
1
7
0
2
4
3
3
2
5
0
1
1
1
2

0
2
0
4
5
1
1
3
4
2
2
3
2
2
2
1
4

0
1
0
1
1
0
0
0
0
0
0
2
1
0
0
0
2

4.1.1.4 What can (or are) public agencies do(oing) to encourage brownfield
redevelopment?
All professions suggested that brownfield sites should be redeveloped, and that steps
should be taken to encourage these projects. The research participants identified policies
or programs that are already in place, or that they believe should be in place in their
respective provinces and municipalities. These suggestions varied by their scale, and their
effect as much the interviewees ranged by profession and location.
A) Planners, Public & Not-for-Profit Agencies
The most significant issue that requires attention is risk sharing. In smaller markets like
Kingston or Hamilton in Ontario, developers cannot afford to take the risk of redeveloping
these sites on by themselves. In addition to this, it was stated that these types of

!
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development would have a greater impact on secondary markets. Yet, it is in these
secondary markets that brownfield redevelopment is the most challenging. While
programs have been developed on municipal and provincial scales, such as CIPs that
wave taxes at a municipal levels, or legislation such as the Places to Grow and Planning

Acts, their effect will vary as much as the towns in which they are implemented. As an
illustration, Kingston’s CIP (Brownfields) allows tax cancellation, and grants to be
provided for brownfield redevelopment projects (City of Kingston, 2006). Meanwhile,
projects like the City of Vancouver and Millenium Properties’ Olympic Village required
much more sophisticated risk-sharing agreements to enable the project to go forward.
This was due to the size of the project, and its market characteristics. One employee at
the City of Vancouver stated that they like to structure a deal where the City would pay
for the cost of dumping contaminated soil, and the developer would pay for the removal.
Another strategy is for the parties to put money aside in an escrow, and agree to a fund
manager. Other public agents stated that they must consider long-term planning, and
that perhaps not all lands need to be built at once. Rather than incenting development,
perhaps some sites should remain out of use before their long-term use can be decided
upon (see Appendix D, Table 5). Above all, innovative zoning and interim uses were
suggested most frequently. For example, urban gardens can be practical uses for sites
that are not currently ready for development, or while the developer may be waiting for
the appropriate market timing (see Figure 4.3). The Davie Street Community Garden is a
valued public amenity, on a former gas station site in Downtown Vancouver, with a
garden service as an interim use. This points to the need to provide more flexible

!
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concepts of urbanism in these locations, so that they might be economically feasible, but
practical from a land-use perspective.
Figure 4.3: Davie Village Community Garden, Vancouver BC (McQueen, 2011)

B) Environmental Consultants
Environmental consultants were more inclined to offer suggestions for public agencies to
become more educated about the remediation process. This would, for instance, allow
municipalities to deliver incentives based upon the standard of remediation (ex/ Table 1
versus Table 2 standards in Ontario). Interim uses were also suggested, but tax rebates
and other financial incentives were considered most important.
C) Private Sector and Developers
Developers and the private sector alike, find themselves feeling pressured by
municipalities to provide amenities, and pay for infrastructure. These demands can alter
the development program significantly. A key finding in this research was that many
developers believed that by remediating these sites they were providing the city with a

!
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public benefit, and that further demands from the city were not practical. Some
suggested that municipalities encourage the inclusion of brownfields towards
sustainability incentives or certification ratings such as LEED. Other suggestions included
reduced land values to offset remediation costs, and the usage of long-term risk sharing
agreements (when the city is involved), as well as tax or DCC waving programs (see
Table 4.4). David Harper, a managing partner at Kilmer Brownfield Equity Fund
suggested that some of the most effective incentives are those that can be converted
most easily into dollars, such as development charge credits for infill development. A key
problem, he stated, was that, “…they [brownfield incentive programs] are difficult to
monetize some times, and the fact that you have to pay for remediation now, and that
the savings are realized ten years later is not helpful when you have bills coming in now.”
Case studies provided by municipalities or provincial bodies were also considered an
important factor. Up zoning, risk sharing, and financial incentives were the most
commonly referred to by the private sector. Although, some developers believed that a
number of programs, such as brownfield grants or loans, were not worth the time and
restrictions associated with receiving funds from municipal or provincial bodies.
D) Implications
While incentives are important, especially in secondary markets, municipal and public
agencies need to consider programs that are more easily monetized, and which consider
timing of payments or credits. Innovative zoning, that is flexible will also aid with timing
and cash flow problems that some of these projects may face.

!
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Table 4.4: Manifest Content Analysis, Public Agencies & Brownfields
What Can Public Agencies Do?
Financial Incentives, Loans, Grants
Tax Rebates,Wavings, TIF
Wave DCC's
Carbon Credit
Factor Cost of Remediation Into CAC
& Land
Bonus Density
Municipal Instead of Province
Careful Long-Term Plan
Cost Recovery
Flexible Policy
Less Stringent for lower Use
Innovative Zoning; Interim Uses Etc.
Inventory of Sites
Community Improvement Plan
Site by Site Incentives
LEED Standard
Public Private Partnerships
Education & Outreach
City Takes On Remediation Risk

TOTAL
5
7
4
1

Private &
Development
2
2
2
1

Public &
NFP
1
3
2
0

Environmental
2
2
0
0

2
3
0
4
1
2
1
7
1
5
2
2
2
3
2

1
2
0
0
0
0
0
1
0
1
1
1
1
1
2

1
1
0
4
0
1
0
5
1
3
0
1
0
2
0

0
0
0
0
1
1
1
1
0
1
1
0
1
0
0

4.1.1.5 What are some of the most important decision making tools when
redeveloping brownfields?
This section focuses on some of the key aspects in the decision making process when
considering brownfield redevelopment.
A) Planners, Public & Not-for-Profit Agencies
As expected, public agents were more prone to discuss the policy and public benefit
context associated with brownfield redevelopments. The key decision making
consideration for these projects is the long-term public benefit. They were careful to
mention that pro forma analysis is an important part of the decision as well, whether it is
done by a third party, or in-house.
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B) Environmental Consultants
Environmental consultants were interested in quantifying the amount of contamination
that exists and how the developer can meet the required standards. They believe that in
any brownfield project in order for developers to get the most accurate numbers in their
pro forma, an environmental consultant is needed. The current trend in remediation is
moving towards risk assessment, as opposed to ex-situ or in-situ methods, which are also
prominent (see Appendix D, Table 6).
C) Private Sector and Developers
The private sector and developers are in charge of managing the development from all
aspects, this is why they needed to address the most decision-making tools (see
Appendix D, Table 7). While budgets provided by the consultants, other due diligence,
the public appetite, and policy associated with any given site must be considered, the pro
forma is often the most suitable way to draw these various assumptions together.
D) Implications
All stakeholders involved, whether public or private sector, need to be able to
communicate using similar methods of assessment. While the developer may have more
at stake financially, the city needs to be able to understand the assumptions built into a
project pro forma, in order to address their concerns and offer practical solutions.
Meanwhile, developers need to address the needs of the public, and of the governing
regulatory bodies by doing sufficient due diligence beforehand in order to reduce future
risk and delays for all parties involved.
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4.1.2 Summary of Content Analyses
The content analysis provided us a strong understanding of some of the variables &
challenges, motivations, and methods and suggestions for mitigating the risk associated
with these projects. These findings were taken into consideration in the pro forma
analysis. Issues of liability, remediation costs, stringent standards, zoning, market size &
uptake, and timing were all viewed as significant barriers for brownfield redevelopment.
Considering these challenges, there is inherent opportunity to add value with these sites
due to their often-advantageous locations on serviced sites. Municipal agencies can work
with developers to incorporate more practical incentives, and flexible zoning. Decisionmaking tools such as pro formas are important ways for all stakeholders to build in the
assumptions and to analyze the various development scenarios. While these interviews
were helpful ways to scope the key variables in the process, another decision making tool
that was considered was Kone’s (2000) site selection matrix. This tool was also used
during interviews to identify key brownfield project variables, and is the focus of the next
section of this analysis.
4.2 Matrix Analysis
The purpose of using a site selection matrix was to create a table that could be used by
brownfield practitioners, using weighted site criteria as decided upon by other
professionals in the field. The matrix also offers suggestions for variables to be
considered in pro forma sensitivity analysis portion of the research. This section will
review the findings broken down by profession, and then show a final amalgamated table
to be used specifically for brownfields.

!
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A) Planners, Public & Not-for-Profit Agencies
The public and NFP sectors consistently rated location as the most important factor.
While there were fewer responses from the public sector, those that did respond found
the number of owners and zoning and policy to be the second most important factors to
consider. Others noted existing uses, site remediation, and the acquisition of the property
to be considerable variables as well (see Appendix E, Table 8).
B) Environmental Consultants
Environmental consultants rated former site uses as the most important, with all
respondents assigning a value of 5. The next highest ranked variable was location.
Honorable mention must also be made to site remediation, with significant contingencies
applied. It was suggested that normal contingencies on remediation costs were upwards
of 30% on these sites, with best case at 10% and worst case of 150% (see Appendix E,
Table 9).
C) Private Sector and Developers
Over half of the developers and private sector stakeholders considered site remediation
to be the key variable in brownfield redevelopment, although this is not surprising
considering the contamination that defines these sites. The next most important variable,
consistent with the other professions, was location. These professionals also noted that
acquisition was an important variable to consider. Notable contingencies were suggested
as well. Acquisition costs could range from 8% on an average case, to 50% for worst
case, and site remediation costs could range from 20% on an average case to 200% at
worst (see Appendix E, Table 10).
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D) All Professions
Table 4.5 displays the average score of all interviewees involved. This shows that site
remediation and location are perceived as the most important factors in brownfield
redevelopment. Interestingly, proximity to services also had a stronger showing across all
professions, which points to the sustainable and location value of these sites (De Sousa,
2008).
Table 4.5-A: Matrix Analysis, All Professions
Criteria
Location
Size
Acquisition
Number of Owners
Zoning
Former Site Uses
Topography
Soil Conditions
Flood Potential
Vegetation
Existing Utilities
Existing Roads
Proximity to Services
Proximity to Amenities
Adjacent Property Uses
Adjacent Property Values
New Criteria
Site Remediation
Average Contingency
Contingency Best
Contingency Worst
*Cost ($)
Financing

Responses
(14)
14
13
13
11
13
13
13
12
12
11
12
12
12
12
13
13

Weight
(Cost/Contingency)
3.6
2.4
2.5
2.0
2.5
2.6
2.2
2.6
2.4
1.5
2.4
2.3
3.0
2.8
2.7
2.7

7
3
4
4
2
2

4
23%
3%
143%
175000
2.5

* Cost for typical Gas Station in the Greater Toronto Area
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E) Implications – Specialized Brownfield Site Selection Matrix
The analysis consistently indicated that location was the leading variable, as it dictates
the market values and uptake, as well as the public policy surrounding the site. If the site
is not in a strategic location, the redevelopment vision cannot exist. This variable will be
reflected in the pro forma analysis as market pricing and uptake. Only factors listed by at
least 50% of the interviewees were considered for further analysis, unless it was a
suggested numerical contingency. The other most important factors to consider were
zoning, the number of owners, acquisition, site remediation, and former sites uses. A
hypothetical analysis has been used in this specialized table, comparing three different
sites. Site 1 scored the highest, with ideal former site uses scoring a three out of three
for example (3 x 2.6 = 7.8), amongst other attractive characteristics.
Table 4.5-B: Matrix Analysis, Final Site Selection Matrix
Criteria
Location
Size
Acquisition
Number of Owners
Zoning
Former Site Uses
Topography
Soil Conditions
Flood Potential
Vegetation
Existing Utilities
Existing Roads
Proximity to Services
Proximity to Amenities
Adjacent Property Uses
Adjacent Property Values
Site Remediation
Financing
TOTAL

!

Weight
3.6
2.4
2.5
2.0
2.5
2.6
2.2
2.6
2.4
1.5
2.4
2.3
3.0
2.8
2.7
2.7
4.0
2.5
-

Site 1
3.6
4.8
7.5
4.0
4.9
7.8
4.3
2.6
7.3
2.9
2.4
4.7
9.0
8.5
5.4
2.7
8.0
7.5
97.7

Site 2
7.1
7.3
4.9
2.0
4.9
7.8
4.3
2.6
4.8
2.9
2.4
4.7
9.0
5.7
5.4
8.0
8.0
2.5
94.3
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Site 3
3.6
4.8
4.9
4.0
4.9
2.6
2.2
7.8
4.8
1.5
4.8
7.0
6.0
2.8
2.7
8.0
12.0
5.0
89.4
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Now that the key variables in the brownfield redevelopment process have been identified,
we may now assess the effect these can have on actual project returns. The following is
a review of the pro forma analyses, on a large project in major a Western Canadian
centre, and on a smaller project in a secondary market in Kingston, Ontario.
4.3 Pro Forma Analysis
The pro forma analysis was the final portion of the research. It used variables from the
matrix analysis, and quantified some of the findings from both the content and matrix
analyses. This involved the analysis of pro formas from two different projects. The first is
a large-scale brownfield redevelopment project in one of Canada’s primary markets. The
development’s identity and location is to remain confidential to protect the interests of
the developer who provided the information. The other pro forma is a hypothetical
redevelopment of a smaller lot in Kingston, Ontario, a secondary market. This second pro
forma was hypothetical so to provide contrast to the developer’s pro forma while using
the same format. This attempted to use similar assumptions as the developer, so that
sensitivity analysis could be applied in the exact same way, in order to highlight the effect
different contingencies have on project returns. Both pro formas were analyzed using
return on cost (RoC) as the measure of return, in order to ensure consistency.
Variables Analyzed & Assumptions Applied:

!

•

Location & Market: Location and market contingencies were altered by way of
reducing the market values of condominiums, and all applicable stabilized
lease rates. This analysis was done by reducing the values by 0% (best), 2.5%
(average), and 5% (worst).

•

Acquisition & Number of Owners: Land costs were altered to reflect changes
in the market, and during acquisition. These costs were increased from 0%
(best), 8% (average), to 50% (worst) to reflect different scenarios.
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•

Remediation & Former Site Uses : Contingencies of 3% (best), 23%
(average), and 143% (worst) were added to remediation costs to reflect former
site uses and different degrees of contamination that might be present.

•

Zoning: As of right zoning was assumed where applicable.

These variables were tested to varying degrees, and resulted in average case, best case,
and worst-case scenarios, which are the focus of this discussion.
4.3.1 Primary Market Analysis
The first project is a 21 acre industrially zoned project in a primary market in Canada.
The developer had asked to have their identity concealed, in the interest of their pursuits.
While the city would currently allow for 410,000 ft2 of industrial gross buildable area
(GBA), the developer had a vision to build a mixed-use community with over 1 million ft2
of GBA, with residential, office & retail, and industrial uses. The following will analyze the
financial feasibility of the development if rezoning were approved, and if it were not.
4.3.1.1 Key Assumptions
Below, in table 4.6, is a list of some of the key assumptions. For other assumptions
please see Appendix F, Tables 11 to 13.
Table 4.6: Pro Forma Assumptions, Primary Market
Existing

Rezoned

$10.80

$10.80

Office/Retail Lease Rate (PSF/Yr)

$28

$28.00

Residential Condominium Rate (PSF)

n/a

$580

Rate or Cost
Industrial Lease Rate (PSF/Yr)

$2.80

$2.80

$86.30

$222.11

Infrastructure Costs

$27,877,500

$23,327,500

Sunk Costs of Land & Planning

$23,700,000

$23,700,000

Residential Rental Rate (PSF/Mo)
Blended Construction Costs (PSF)

Blended Soft Costs (%)
Remediation Costs
Total Project Costs
*Best Case figures used

!

48%

33%

$1,000,000

$1,000,000

$103,069,874

$372,018,243
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4.3.1.2 As of Right Scenario
A) Best Case
With an industrial scenario, and stabilized NOI, the best case rates were applied to the
project pro forma. This resulted in a RoC for the industrial portion of 4.12% (see Table
4.7). You will note, that since industrial is the only component of the development
program for the as of right zoning, the RoC for the industrial component was the same
for the blended project return. Interestingly, even when remediation was increased by
100%, it did not affect RoC significantly due to the size of the site, and low significance
of remediation costs relative to the total project costs (over $100 million). When
remediation was increased 100%, the returns were still 4.08%.
B) Average Case
When more contingencies were introduced, the best case returns began to drop. The
stabilized NOI of $10.35 PSF per annum was reduced to $10.09, and land and planning
costs were increased by 8%. The result was an industrial RoC of 3.93%, which clearly
indicates that market rates and land costs in these types of projects have larger effects
on returns.
C) Worst Case
Finally, with stabilized industrial lease rates reduced by 5%, remediation costs up 145%,
and acquisition costs increased by 50% the RoC fell to 2.77%. With significant land &
planning costs increases, the project returns dropped quickly.
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Table 4.7 Return on Costs, As of Right
Return on Cost: As of Right

Best

Average

Worst

Industrial
Office/Retail
Residential Condo.
Residential Rental

4.12%
-

3.93%
-

2.77%
-

Blended

4.12%

3.93%

2.77%

4.3.1.3 Rezoning Scenario (see Appendix, Table 12).
A) Rezoning
If we are to compare the overall RoC for both the as of right and the rezoned “average
case scenarios”, we can recall that the average case RoC for the as of right scenario was
3.93%. When additional density and uses were considered, the average case RoC was
6.54%. Considering a higher yield was found on a project that costs over three times as
much as the previous, there were a significant amount of returns that only the additional
zoning could yield. This highlights the importance of additional density through zoning in
these cases.
B) Best Case
In this scenario, there is 1,048,000 ft2 of diversified GBA, with industrial (236,000 ft2),
office & retail (352,000 ft2), residential condominium (320,000 ft2) and residential rental
(140,000 ft2) space. The total project costs increased by over 300%, associated with all
the additional density. In this portion of the analysis, only a 3% addition to the
remediation costs was added. The blended RoC was 8.09% with residential condominium
displaying the highest RoC at 11.37%. When worst case remediation costs were added,
the blended RoC dropped slightly to 7.91%. This small drop due to remediation cost can
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be attributed to the larger project costs in comparison to remediation, which are a
function of the size and its market.
C) Average Case
When sunk costs of land and planning and remediation costs increased, with all stabilized
NOIs and sales returns being dampened, the overall blended RoC fell to 6.54% (see
Table 4.8). The largest change in residential condominium, with RoC dropping from
11.37% to 7.57%, which was due to an assumed 2.5% drop in value. In a market with
high land prices, condominium pricing can help make or break a project’s returns. Many
brownfield projects, such as the Distillery District in Toronto, find value in adding
residential density on-site (see Figure 4.4).
D) Worst Case
Finally, when worst case costs were added, and worst case market values were factored
in, the overall project RoC fell to 2.8%. As with the previous example, a large portion of
this fall in returns can be attributed to reduced values in residential condominiums, as
well as increased acquisition costs. This has become a trend in brownfield
redevelopment, where developments such as the Olympic Village in Vancouver or the
aforementioned Distillery District in Toronto depend on residential densities for the scale
of the project to be feasible. The project economics of these larger redevelopments rely
on lease rates, acquisition costs, and unit sales in order to realize returns on the sizeable
project costs.
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Table 4.8: Return on Costs: Rezoned
Return on Cost: Rezoned

Best

Average

Worst

Industrial
Office/Retail
Residential Condo
Residential Rental

6.03%
6.16%
11.37%
6.00%

5.80%
5.97%
7.57%
5.85%

5.3%
5.7%
-1.7%
5.7%

Blended

8.09%

6.54%

2.8%

Figure 4.4: Distillery District (McQueen, 2011)

E) Implications
Most notably, the project returns are low for the as of right zoning, and significant gains
can be made from additional density, especially when adding residential uses. Another
key finding in this portion of the analysis is that remediation costs do not affect return in
larger projects where it is not as significant a cost. Lease rates, unit values, and
acquisition costs will affect the project economics much more in these types of projects.
We then must ask the question, what happens on smaller projects, where lower rates
and values are present? We will now review a hypothetical, smaller mixed-use
development in Kingston, Ontario.
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4.3.2 Secondary Market Analysis
This second project is a hypothetical project located in Downtown Kingston, Ontario, in
one of the city’s best locations near the entertainment district, and blocks away from City
Hall. This hypothetical situation was used to contrast against the developer’s pro forma in
the primary market, using current rates provided by interviewees. Where assumptions
needed to be made, reasonable market rates were assumed throughout the project (see
References, Pro Forma). This hypothetical brownfield project has a GBA of 48,438 ft2, on
a 0.75 acre site, less than 1/20th the size of the previous example. The proposed
redevelopment would add residential and commercial space on site. The analysis
reviewed various scenarios, subject to the same testing as the earlier scenario. The
project economics assumed no incentives were provided by the City of Kingston, simply
to identify how return changes in different circumstances, and perhaps to underline the
importance of assistance, and where it is needed.
4.3.2.1 Key Assumptions
Below, in Table 4.9, is a list of some of the key assumptions, for other assumptions
please see Appendix E, Tables 14 & 15).
Table 4.9: Pro Forma Assumptions: Secondary Market
Rate or Cost

Existing

Office/Retail Lease Rate (PSF/Yr)

$15

Residential Condominium Rate (PSF)

$295

Blended Construction Costs (PSF)

$120.57

Infrastructure Costs

$1,404,689

Sunk Costs of Land & Planning

$1,909,824

Blended Soft Costs (%)
Remediation Costs

70%
$257,500

Total Project Costs
Best Case figures used
2
Remediation cost provided by PGL Ltd.

$13,887,938

1
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A) Best Case
Under ideal conditions, with a contingency of just 3% on the $250,000 remediation costs,
the site yielded a blended RoC of 9.81% (see Table 4.10). When remediation costs were
raised by 143%, the RoC fell to 7.99%, which helped to show us that remediation is a
much more significant part of the total development costs on these smaller projects. The
total project cost is just $13,887,938, and remediation accounted for 2% of those costs,
whereas in the primary market the remediation accounted for just 0.3%.
B) Average Case
With reduced condominium and commercial lease rates, as well as increased remediation
and sunk costs, the blended RoC dropped to 6.37%, which is even lower than when we
applied worst case remediation contingencies to the best case scenario. Condominium
RoC dropped the furthest from 13.95% to 8.04%, with retail & office RoC dropping
slightly. Again, the importance of leasing and market values were depicted here.
Condominium RoC dropped the furthest from 13.95% to 8.04%, with retail & office RoCs
dropping slightly.
C) Worst Case
The effect of market rates dropping combined with higher sunk costs and remediation
costs, highlights the negative effect that poor market timing, and a lack of due diligence
can have on a site. If the remediation budget is uncertain, and the project is poorly
timed, returns may be affected. If, for example, higher sunk costs were paid from buying
during a boom period, and sales occurred during a bust, it could result in a blended RoC
of -0.23% with condominium units depressing the returns at -3.19%.
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Table 4.10: Return on Costs: Secondary Market
Return on Cost
Office/Retail
Residential Condominium

Best
4.34%
13.95%

Average
4.15%
8.04%

Worst
3.80%
-3.19%

Blended

9.81%

6.37%

-0.23%

D) Implications
Remediation costs can have a larger impact on smaller sized projects, especially in
secondary markets where they are a larger part of the overall project costs. Taking this
into consideration, the project returns were heavily dependent on market values, and in
the case of this pro forma, the unit prices of the condominiums were particularly
important. The reduced returns from unit sales could also reflect slower market uptake as
well. Project timing and location will dictate the amount of capital that is returned to the
project, and when the developer can expect those returns. Considering the notably
stringent environmental standards in-place, and that zoning processes can be drawn-out,
developers can find that their returns no longer make sense in a changing market place.
4.4 Summary of Analysis
Through content, matrix, and pro forma analyses, several fundamental challenges,
opportunities, and suggestions to address the degree of variability associated with
brownfield sites were identified. The content analysis produced a definition for
brownfields as sites that are labeled by their degree of contamination, and by their vision
towards redevelopment. The opportunity to add value was suggested as the primary
motivation to redevelop these properties. Issues of remediation, liability and monetization
of incentives were amongst some of the prominent challenges discussed, which can also
play into issues of timing. The cyclical nature of real estate market means that projects
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need to go to market as initially planned, or they may miss their window of opportunity.
Units going into a buyer’s market can have a negative effect on project returns. Likewise,
if projects depend on incentives that they will not receive for five years, they will
encounter cash flow problems. In addition to the interviews, the matrix analysis
complemented the content analysis by instilling a greater understanding of how each
profession rated the different project variables. Site location was rated the highest in
determining the viability of brownfield projects. This is most likely due to linkages to
existing infrastructure or amenities, as well as the market in which it is positioned. Other
important variables that were considered were remediation costs, zoning, acquisition, and
land values. Pro forma analysis was identified as being the primary tool used to quantify
the various components of these projects. Analyses of primary and secondary market
projects indicated that market rates are the key drivers in affecting project return, more
so than the remediation costs in both developments. That being said, the secondary
markets budget was more heavily affected by a swing in remediation costs. Let us now
turn to the final chapter of this report in order elaborate on these findings and to discuss
future options to address these issues.
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5.0 CONCLUSION & RECOMMENDATIONS
The primary focus of this report has been on the key variables in the brownfield
redevelopment process. Brownfields present a great opportunity for municipalities to
reduce urban sprawl by incenting redevelopment on serviced locations in the city centre.
Not only is this advantageous from an environmental perspective by cleaning up a
contaminated site and limiting auto dependency, but also from a downtown business
improvement and heritage perspective as obsolete areas are revitalized. While some have
noted a trend crediting tools such as the Provincial Policy Statement, Places to Grow,

Planning, and Municipal Acts in Ontario, or the Agricultural Land Reserve and EcoDensity
Charter in Vancouver with pushing development towards the inner city, development at
the edge of cities continues. As long as the barriers exceed the incentives, it follows that
greenfield development will be the logical choice for many developers. The following will
outline some of the analyses’ key finings, with recommendations for future development
in the field.
5.1 Findings & Recommendations
5.1.1 Remediation
Robin Petri, Director of Land Development for Wesgroup Properties, states that when
building on brownfield locations, “you are dealing with unforeseen conditions, which
introduces a whole new level of uncertainty, which then introduces new levels of
additional costs.” The contingencies associated with remediation are high. We found in
the content analysis that a contingency of 20% can be expected on most remediation
budgets. While the pro forma analyses showed that the actual cost of remediation is not
always the most significant barrier for developers, especially in larger projects in larger
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markets, the standards and the process associated with it are significant. Professionals
across all fields noted the increasingly strict standards in place by both the MOE and
municipal agencies. As an example, both Waterfront Toronto and the City of Vancouvers’
developers working in the West Donlands and in Vancouver’s Southeast False Creek were
subject to increasingly stringent standards of environmental remediation, which delayed
the process significantly. Many property owners are beginning to move towards risk
assessment, where acceptable-risk based clean-up levels are weighed against health and
environmental risks, instead of full ex-situ remediation (Brownfield Redevelopment,
1998). The issue with this is that monitoring period associated with these forms of
assessment are still time consuming and arduous. According to Thomas Franz, President
of Franz Environmental Inc, a risk assessment can be much more costly in terms of the
data requirements, and can delay remediation by up to a year. The MOE has recently
amended the Ontario Regulation 153/04 which aims to streamline a “modified generic”
version of risk assessment, where an alternative to meeting the generic standards of risk
assessment is provided (M.M.A.H., 2011b). Given these challenges the following
recommendation is suggested.

Recommendation 1
Timelier and more cost-effective programs should be initiated by controlling bodies such
as the MOE and municipalities to reduce remediation barriers in redeveloping brownfield
locations. These programs may include streamlined development application and
rezoning processes, created by municipalities, to offset the time constraints associated
with thorough environmental remediation standards.
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In addition to the stringent standards in remediation, is the on-going risk of liability
associated with brownfield sites, and it must be considered in the early stages of the
development process.
5.1.2 Liability
Short-term and long-term risks are present when purchasing and developing on a
brownfield site for both public and private sector agencies. An example at the Olympic
Village in Southeast False Creek, discussed during interviews with employees of the City
of Vancouver, highlighted the complexity of determining the hydrological and
geotechnical risks involved in remediating brownfield sites. The City sold land to
Millennium Development, but took on the environmental risk. In the agreement between
the two parties, the City took on the responsibilities and sold it as if it were a clean site,
but did not address the geotechnical details. Tension began on environmental issues
between the two stakeholders, since the agreement did not address contaminated water.
If the City had stipulated that it were the developer’s responsibility the land would be
sold for less. Furthermore, while a brownfield site may have been remediated to certain
standards, groundwater movement bringing contaminants from neighboring sites can
result in the recontamination of a site in the future.

Recommendation 2
All stakeholders involved in a brownfield remediation need to fully address short and
long-term risks and liabilities associated with contamination, and costs of remediation.
This may involve future cost-sharing agreements between the seller and the buyer of the
property, or discounts on the value of the land due to increased liability. Public and
private agencies must begin negotiation in the early stages of project planning.
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5.1.3 Planning & Zoning
The pro forma analyses indicated that market timing & cycles and rezoning are important
drivers for brownfield project viability. Without the appropriate market values and
density, the projects are often infeasible. Many obsolete lands find themselves in areas
where they are zoned for uses that are unlikely to provide a sufficient financial yield
without rezoning. Furthermore, some lands are located in markets that will not be viable
without future changes in the economy. Municipal planning department needs to balance
economic viability and community amenity by providing creative zoning strategies that
address timing and market conditions.

Recommendation 3
Flexibility in municipal zoning and policy needs to be put in place to address the context
specific nature of each brownfield redevelopment. Timing issues can be addressed by
allowing interim uses during rehabilitation periods, such as community gardens. Flexible
zoning should be explored to consider creative ways in which land uses can be combined
to create communities that are feasible both economically, and for the future of the
municipality’s urban landscape. These uses may include more creative live-work
arrangements where industrial and residential uses can be combined to maintain
industrial landscapes that are still economically viable to redevelop and remediate.

5.1.4 Incentives
While a wide array of federal, provincial, and municipal programs exist to incent
developers to build on brownfield sites, they are not being taken advantage of to their
full extent. While the effect of incentive programs on project economics was not assessed

!

H.D. McQueen - 2011
Queen’s School of Urban and Regional Planning

!58!

Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
in this research, funding through initiatives such as BFTIP have been found to be
effective programs when implemented (M.M.A.H., 2011). Considering this, issues of
accessibility, timing and monetization of these funds were addressed by professionals in
the field. The development of brownfield is a complex process of meeting standards and
deadlines, if additional funds are only available through a drawn-out process, often times
developers will avoid the time and costs associated with the procedure of accessing these
funds. Next, incentives that are easily quantifiable and that trade dollar to dollar, such as
DCC reductions may be considered more attractive for developers. Keeping these issues
in mind, improvements can be made to the programs available.

Recommendation 4
Brownfield incentive programs should address the need for tangible, accessible, upfront
capital, rather than providing funds later in the process when they are less needed. Public
and private agencies of all levels need to coordinate their efforts to innovate in this field,
in order to attract investment in these projects. CIP’s, as used across Ontario, should be
used as models for developing these toolkits in municipalities, where grants and
development charge reductions are provided as opposed to tax breaks that are
monetized later in the project.

5.2 Conclusion
While these recommendations are broad in nature, it is the hope of the researcher that
improvements will continue across these areas to mitigate challenges associated with
liability, costs, and timing. There is a tremendous opportunity for Canadian cities to
transition into higher density, mixed-use, and vibrant communities rather than expanding
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farther into the surrounding green space. Public education that highlights the benefits of
these processes, and increased transparency in project undertaking will improve
brownfield redevelopment as a practice. Investigation into brownfield redevelopment as a
professional practice warrants more attention. Practical issues such risk-sharing
agreements, and the use of policy in reducing key barriers such as liability and
remediation would be useful direction for researchers to take. Improvement in this field
will allow planners and developers to help achieve more sustainable communities from
economic, social, and environmental standpoints in the future.
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APPENDIX
A - Interview Questions
Developers & Private Sector
1. What is your involvement or experience with contaminated/ brownfield sites?
2. What are the major challenges and variables in redeveloping brownfield sites?
3. How can perceptions be changed about these sites or value be added to these
sites?
4. How variable/ trustworthy are initial estimates of site cleanup costs? How much
of a contingency should be considered?
5. How important are the perceptions/stigma attached attached to brownfield sites?
6. How can municipal planning or other public agencies help developers to mitigate
the risks associated with redeveloping these sites?
7. What are the key methods used by developers in determining project viability?
a. What are the motivating factors?
8. Please review Kone’s “Site Selection Matrix “(see Table 1) and fill out the table as
instructed.
9. Are there any significant factors that have not been listed (financial yield, social
objectives etc)? Please elaborate, and provide a weight for them (1 to 5).
10. Of the most significant variables in brownfields developments, what contingency
should be assigned to each (ie 10%, 20%, 50%). Which are the most
significant?
Environmental Consultants
1. What as been your involvement or experience with brownfield sites?
2. In your professional opinion, what are the benefits of developing on brownfield
sites?
3. What are the major challenges or variables associated with brownfield sites?
4. How do you define brownfield sites?
5. What does remediation entail? What does it cost?
6. What can governments or planning agencies do to encourage development on
these sites/ mitigate risks? How can these risks be remediated?
7. Are there any new/innovative techniques that might change/reduce these risks?
8. What are the most important variables in the development process (i.e. site
remediation costs), and what kinds of contingencies would you apply to initial
costs (ex/ 10% to 20% higher than initial – average case, best, case, worst
case?)
9. Please review Kone’s “Site Selection Matrix “(see Table 1) and fill out the table as
instructed.
10. What is a standard site remediation cost? Contingency?
11. Are there any significant factors that have not been listed (financial yield, social
objectives etc)? Please elaborate, and provide a weight for them (1 to 5 as
before).
12. Of the most significant variables in brownfield developments, what contingency
should be assigned to each (ie 10%, 20%, 50%). Which are the most
significant?
Public, Planning and NFP Professionals
1. What is your involvement or experience with contaminated/ brownfield sites?
2. What are the major challenges or variables in redeveloping brownfield sites?
3. How variable/ trustworthy are initial estimates of site cleanup costs? How much
of a contingency should be considered?
4. How can municipal planning or other public agencies help developers to mitigate
the risks associated with redeveloping these sites?
a. Liability
b. Regulatory
c. Economic
d. Environmental
5. How should developer’s approach brownfield sites?
6. How can people overcome the perceptions about brownfields?
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7. What are the key methods used by planning agencies in determining project
viability? What could be done?
a. What are the motivating factors?
8. Please review Kone’s “Site Selection Matrix “(see Table 1) and fill out the table as
instructed.
9. Are there any significant factors that have not been listed (financial yield, social
objectives etc)? Please elaborate, and provide a weight for them (1 to 5 as
before).
10. Of the most significant variables in brownfields developments, what contingency
should be assigned to each (ie 10%, 20%, 50%). Which are the most
significant?
B – Site Selection Matrix
Table 1: Site Selection Matrix & Instructions Provided to Interviewees
Instructions
1. Please fill in the blanks, beginning by weighting each factor 1 to 5 by level of importance (5 is
the most important),
2. If applicable, please assign contingencies and the costs associated with the criteria.
3. If any of the listed criteria are not considered an issue in your opinion, please leave the space
blank.
Site Selection Matrix
Contingencies (10%, 20% etc)?
Weight
Criteria
Cost
Average
Best
Worst
Location
5
15
10
Size
5
15
10
Acquisition
12
8
4
Number of owners
1
2
3
2
Zoning
4
8
12
8
Former site uses
1
2
3
2
Topography
1
3
1
2
Soil conditions
2
4
4
4
Flood potential
4
8
12
12
Vegetation
2
6
4
6
Existing utilities
3
3
9
6
Existing roads
2
4
6
4
Proximity to services
2
2
6
4
Proximity to amenities
2
2
6
4
Adjacent property uses
3
6
6
9
Adjacent property
values
3
3
9
9
Other criteria?
Weight
Criteria
Ex/ Site remediation

5

Cost
n/a

Contingencies (10%, 20% etc)?
Average
Case
Best Case
Worst Case
20%
0-5%
100%

Comments (please attach any additional comments should you wish to add more)

!
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C - Latent Content Analysis
Table 2: Latent Content Analysis, Planners, Public, & NFP
Question
What are the key
variables and
challenges?

What are the
motivating/dictating
factors?

What can/are public
agencies do(ing)?

Trends in
Remediation
Decision Tools
Best Practices

What are
Brownfields?

!

Planners, Public & Not-for-Profit Agencies (8 Respondents)
•
Environmental factors and contamination dictate what land-use planners and developers
can do, and where to locate buildings or amenities.
•
Neighbors; no one wants contamination from a safety, health, and liability standpoint.
•
Vibrancy and size of the land markets: it is not an issue in larger markets like the Greater
Toronto Area (GTA), secondary markets are where it is felt most.
•
Project economics.
•
With larger development companies, remediation is simply a line on the pro forma, and
not a significant issue.
•
The size of the site, getting the site cleaned to the various municipal and provincial
environmental standards, and the costs associated with them.
•
Liability issues.
•
The value of the land.
•
The challenges associated with each site vary by context.
•
The degree of contamination, and the costs associated with that contamination.
•
The numbers of owners can complicate the process.
•
Amount of existing remnant infrastructure and utilities.
•
Timing.
•
Public interest in the project.
•
Policy context and future policy changes; taking it from policy to a Comprehensive
Development Plan.
•
Brownfields can shape policy by recognizing that a huge liability has been purchased, and
a large amount of density will be required in order for the project economics to work.
•
Brownfield issues are fundamentally financial, but need to be championed at municipal
level.
•
Negotiation on sales and acquisition of the site.
•
Ability to share and transfer risk.
•
Hydrology and geotechnical issues, on-going contamination factors.
•
The location, and what is in the Comprehensive Development Plan.
•
Scarcity of land, and re-use of land.
•
To get the community amenity contribution associated with up zoning.
•
Timing is key. In some cases these sites will be developed for events, such as Olympics.
•
Public image.
•
The Provincial Policy Statement & Places to Grow Act dictate the movement towards
inner-city sites on a higher-level, but elsewhere there is a premium put on the use of
existing serviced land (Ontario).
•
Project economics and pro forma analysis.
•
Desire to concentrate urban development near the core and alleviate sprawl.
•
High quality of public design and public realm
•
Provide a policy framework that allows density that will offset remediation and liability
challenges.
•
The cost of remediation and of seismic work is factored into the pro forma for the project
to work.
•
Consider future employment land base, and what kind of sites will they need to place
that value on.
•
Tax cancellation; cancel taxes for a period of time or until remediation cost is done; tax
increment financing or wave/reduce development charges.
•
Brownfields Tax Incentives Program (BFTIP) to piggy-back on Municipal Community
Improvement Plans (and grants & loans).
•
The key is to make it worth the developer’s while, and is more challenging than a simple
Greenfield.
•
Public education.
•
Places to Grow act, Growth Plan, PPS, Green Belt and changes to the Planning Act is that
some of the policies on a high level are having real impact on brownfields in the GTA
(Ontario).
•
Risk-sharing between groups (ex/ escrows).
•
Find balance between density and unit -mix, without affecting land costs.
•
No action required in large markets where project economics can offset costs.
•
If you allow high land value uses in, speculation in surrounding sights occurs which
makes industrial business unable to operate there.
•
Economic aspect is key, but there is an importance to build an interesting, livable
community, which can be done by constraining to ensure excellent realm and creating a
desirable community makes it marketable. This can be done over time.
•
Trends towards risk assessment, but still using ex situ. in situ, vapor barriers, and
capping.
•
Pro forma analysis to measure project economics.
•
Community Development Plan, and public benefit.
•
Official Development Plan, which is more detailed than Official Community Plan, and
gives developer some certainty.
•
District Energy
•
Notice scale and fabric of the city in determining design and scale of the project. You can
get the same density as a point tower, in this type of space.
•
For a site to be a brownfield it requires an extra degree of contamination, and of previous
uses and plan for future uses.
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Table 3: Latent Content Analysis, Environmental Consultants
Question
What are the key
variables and
challenges?

What are the
motivating/benefits
factors?

What can public
agencies do?

Trends in
Remediation
Decision Tools
Best Practices

What are
Brownfields?

!

Environmental Consultants (4 Respondents)
•
Knowing the cost of the project, and extent of work that will be needed to be done.
•
Liability issues related to contamination, and complexity of contamination systems.
•
Degree of contamination and ability to secure finances.
•
Perception that there are greater risks and hazards, than there really are.
•
Standards are a moving target.
•
It is a site-specific practice.
•
Hydrology and geotechnical issues.
•
Municipal officials do not have understanding or expertise to understand what is required
of the MOE.
•
The multi-faceted nature of brownfield redevelopment, and communication issues.
•
Size of the market dictates whether there is an opportunity or not.
•
Regulators have forgotten about secondary markets
•
Time associated with each step in the remediation process.
•
Professional liability and cleaning site to standards.
•
Strong location, and re-use existing infrastructure.
•
Remediation benefits the local environment, and opens up more options for land-use.
•
Remediation for stakeholder to obtain financing.
•
Ensure that site is remediated to required standards.
•
Market value overrides remediation costs.
•
Putting these lands into productive use, especially of smaller communities produces a
greater benefit but it is a greater challenge.
•
Incentives towards developing these sites, including tax rebates, allocated municipally
not provincially.
•
Incentives delivered based upon level of remediation to be delivered ex/ up to Table 1
standards or Table 2 standards)
•
Community Improvement Plans are good, but can raise red flags.
•
Government can remove barriers, brownfield redevelopment specialists, and funds from
province and federal organizations are important.
•
Tax programs, if you adjust tax rates you save over significant capital for each property.
•
Interim land-use, provides tax-saving and it is a good community amenity (ex/ gardens).
•
Need to be creative where market is tougher, and it is not a benefit to community,
developer or city.
•
Ex situ (dig and dump) method is still very common, but trends towards risk assessment,
some in situ, and vapor barriers.
•
Pro forma analysis (for developers) and environmental consultant’s findings.
•
Remediation cost contingency within 20% is excellent
•
There is a need to transfer risk.
•
Risk assessment with covenants and monitoring on property uses instead of remediation.
•
Phase 1 – Evaluate risk and historical research and Phase 2: Investigation with drilling or
test pits, and/or water sampling.
•
Continues to be innovative technologies, ex/ Permeable reactive barriers, in-situ
methods, and risk assessment. Although it is about the type of site.
•
Community consultation charrettes and try to decide what can be done, considering the
nature of the site while exciting the community.
•
A brownfield is not necessarily contaminated, but it has been in use, and may have a
perception of impairment. To be a brownfield you have to be talking about the
redevelopment piece.
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Table 4: Latent Content Analysis, Developer & Private Sector
Question
What are the key
variables and
challenges?

What are the
motivating/dictating
factors?

Trends in
Remediation
Decision Making
Tools
Best Practices

What can public
agencies do?

Developer & Private Sector Stakeholders (10 Respondents)
•
Vision, degree & type of contamination.
•
What you can afford to pay for the land considering remediation costs.
•
Difficult to scope the amount of risk being transferred, and future liabilities.
•
Site location, history, and site-specific context.
•
Contingencies of remediation costs hard to quantify and define.
•
Size of the local market, and future growth.
•
Changing and more stringent standards for remediation.
•
Perceptions associated with contamination.
•
Market, environmental, and planning concerns.
•
Municipal demands for public benefits and Community Amenity Contributions in addition
to risk of remediation
•
Geotechnical and hydrological conditions of your site, and of your neighbor sites.
•
Stringent provincial and municipal approval process and standards interrupt development
program (ie. MOE or LEED requirements)
•
There are no programs available to the developer, and no incentives in larger markets.
•
Allowable unit mix, and land prices.
•
Strings attached to money from public agencies.
•
Vancouver Charter or Municipal (Toronto) standards are more stringent than MOE in
some cases, before subdivision approved.
•
Changing standards for clean-up take time and costs money.
•
Lack of professional experience in scope of the amount of work (social and technical)
•
Monetization of the available incentives. Development Cost charges can trade dollar for
dollar, although not all programs work this way.
•
Opportunistic investment, ability to add-value and give property new-life
•
Pro-forma project economics in a return based approach.
•
Investor appetite for risk, and desire for returns.
•
Land value and market uptake.
•
Scarcity of other land to use.
•
Risk VS Reward.
•
Up zoning and future vision, and long-term potential gain to offset costs
•
Provide a service by cleaning up the site.
•
Ability of land lift to offset costs.
•
It is a social value and sustainability issue.
•
Ex Situ and Risk assessment.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

What are
Brownfields?

•
•
•
•

!

Pro forma analysis, and project return (cash flow multiple, IRR, NPV, return on cost).
Due diligence, and environmental consultants
Use worst case scenario
Due diligence before closing period on land deal, and re-negotiate purchase price.
Break up large sites to add-value.
Conservative “worst case” remediation scenario incorporated into the evaluation.
There is a long-term opportunity, but interim use gives back to the community more.
Hedge risk in acquisition stage (ie. pay less for land, or transfer risk).
Due diligence and pro forma evaluation.
Discount price of remediation from land value.
Use of good consultants.
Municipality may ask to double reported cost of remediation in project assessment.
Risk-share for long-term relationships.
Carry a contingency of 20% (average), 100% (worst case) on remediation costs.
Where LEED certification is required, LEED grants points for brownfield redevelopment.
Understand remediation as an amenity contribution.
Development charge credits for infill trade dollar for dollar. CIP’s are also key.
Municipality take-on part of remediation risk.
There needs to be risk sharing. Ex/ City can sell site for higher price, and take-on
responsibility of uncertainty
Need more transparency and case studies available for developers to see what actually
has happened.
Provide appropriate zoning for the value in the site to be realized.
Land with with previous contaminating use, formal or informal.
Lost definition, but anything that needs remediation work. All sites are brownfields to a
degree, and vary from place to place.
It has to be considered in a redevelopment to be considered a brownfield.
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D - Manifest Content Analysis
Table 5: Manifest Content Analysis, Trends in Remediation
Best Practice
Balance Density &Unit -Mix Without
Affecting Value

Share Risk
Assess Public Appetite & Policy Context
District Energy
Health
Social
Sprawl
Consider Uses (Short & Long-Term)

TOTAL

Private &
Development

Public & NFP

Environmenta
l

1

0

1

0

0

0

0

0

1

0

1

0

1

0

1

0

0

0

0

0

0

0

0

0

1

0

1

0

3

0

3

0

Table 6: Manifest Content Analysis, Trends in Remediation
Trends in Remediation

Ex Situ
In Situ
Risk Assessment
Vapor Barriers
Capping

TOTAL

Private &
Development

Public & NFP

Environmental

5

1

1

3

4

0

0

4

8

1

4

3

2

0

1

1

1

0

1

0

TOTAL

Private &
Development

Public & NFP

Environmental

13

8

4
5

1

7
4

1
4

0

1
0

5

1

0

4

2

2

0

0

Table 7: Manifest Content Analysis, Decision Tools

Decision Tools

Pro Forma Analysis
Public Consultation
& CDP (Zoning & Policy)
Due Diligence
Environmental Consultants
Use Worst Case Scenario

!
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E - Matrix Analysis
Table 8: Matrix Analysis, Public Sector & NFP
Criteria

Responses
(3)

Weight
(Cost/Contingency)

Location

3

5.0

Size

2

3.5

Acquisition

1

4

Number of Owners

2

4

Zoning

2

4

Former Site Uses

2

3.0

Topography

2

2.0

Soil Conditions

2

3.0

Flood Potential

2

3.0

Existing Utilities

2

2.5

Existing Roads

2

2

Proximity to Services

2

3

Proximity to Amenities

2

3

Adjacent Property Uses

2

3

Adjacent Property Values

2

3

Official Plan/Policy

1

5

Site Remediation

1

Contingency Best
Contingency Worst
Existing Site Uses

1
1
1

4
0%
20%
4

New Criteria

Table 9:Matrix Analysis: Environmental Consultants
Criteria

Responses
(3)

Weight
(Cost/Contigency)

Location

3

4.7

Size

3

3.3

Acquisition

2

3.5

Number of Owners

2

3.5

Zoning

3

3.3

Former Site Uses

3

5.0

Topography

3

2.3

Soil Conditions

3

3.3

Flood Potential

2

2.0

Vegetation

2

1.5

Existing Roads

2

3.5

Adjacent Property Uses

3

3.8

Adjacent Property Values

3

3.8

Site Remediation

2

Average Contingency
Contingency Best
Contingency Worst
Cost ($)
Environmental & Site
Investigation
Average Contingency
Contingency Best
Contingency Worst
Financing (ability to get)
Public Appetite
Liability

1
1
1
1

4.0
30%
10%
150%
250,000

New Criteria

!

1

1
1
1
1
1
1

5
3%
0%
50%
5
4
4
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Table 10: Matrix Analysis, Private Sector & Developers

!

Criteria

Responses
(8)

Weight
(Cost/Contingency)

Location

8

4.6

Size

8

3.2

Acquisition

8

4.1

Average Case
Best Case
Worst Case
Cost ($)
Number of Owners
Zoning
Cost ($)
Former Site Uses
Topography
Soil Conditions
Average Case
Best Case
Flood Potential
Vegetation
Existing Utilities
Average Contingency
Contingency Best
Existing Roads
Average Case
Contingency Best
Proximity to Services
Proximity to Amenities
Adjacent Property Uses
Adjacent Property Values
New Criteria
Market Interest
Proximity to Transit
Site Remediation
Average Contingency
Contingency Best
Contingency Worst
Cost ($)
CAC
Average Contingency
Contingency Best
Contingency Worst
Cost ($)
Financing (ability to get)
Worst Case Scenario
Time Delays
Municipal Fees
Existing Income
Construction Costs
Average Case
Best Case
Finance Costs
Average Contingency

1

1
1
1
7
8
1
8
8
7
1
1
8
7
8
1
1
8
1
1
8
8
8
8

8%
0%
50%
11,950,000
2.6
3.3
3,000,000
3.6
3.3
3.4
20%
10%
3.1
2.1
3.3
20%
10%
2.9
20%
10%
3.8
3.5
3.6
3.6

1

5

1

3.5

4

4.8
20%
0%
200%
100,000
5
10%
0%
100%
22,000,000
5
5
5
4
4
5
0.1
0.1
4
5%

2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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F – Pro Forma Analysis
Table 11: Pro forma Analysis, As of Right
DEVELOPMENT
SUMMARY –
As of Right

BEST

AVERAGE

Industrial Base Case
Total

PSF

WORST

Industrial Base Case
Total

Industrial Base Case

PSF

Total

PSF

Estimated GBA (SF):
Industrial

410,000

410,000

410,000

Office/Retail

0

0

0

Residential Condo

0

0

0

Residential Rental 1

0

0

0

410,000

410,000

410,000

Total GBA
Total GBA Less Residential
Rental
Sales Proceeds for
Residential Condo
Project Costs:
Land & Infrastructure:
Infrastructure Costs

$25,877,500

$63.12

$25,877,500

$63.12

$25,877,500

$63.12

Land & Planning

$23,700,000

$57.80

$25,596,000

$62.43

$35,550,000

$86.71

$1,030,000

$2.51

$1,230,000

$3.00

$2,430,000

$5.93

$50,607,500

$123.43

$52,703,500

$128.55

$63,857,500

$155.75

$50,607,500

$123.43

$52,703,500

$128.55

$63,857,500

$155.75

Remediation
Sub-Total Land,
Remediation, Infrastructure
Sub-Total
Additional Rezoning
Costs/Site Work for
Office/Res. 4
Additional CAC's for
Residential Condo 5
Total Land &
Infrastructure

$50,607,500

$52,703,500

$63,857,500

Construction:
Industrial

$35,383,000

$86.30

$35,383,000

$86.30

$35,383,000

$86.30

Office/Retail

0

$0.00

0

$0.00

0

$0.00

Residential Condo

0

$0.00

0

$0.00

0

$0.00

Residential Rental

0

$0.00

0

$0.00

0

$0.00

Total Construction
Soft Costs (as a % of Hard
Costs):
Industrial (48% for no
rezone, and 38% for
rezone)

$35,383,000

$17,079,374

$35,383,000

$41.66

$17,079,374

$35,383,000

$41.66

$17,079,374

$41.66

Office/Retail (40%)
Residential Condo (30%)
Residential Rental (20%)
Total Soft Costs
Total Industrial Project
Costs
Total Office/Retail Project
Costs
Total Residential Condo
Project Costs
Total Residential Rental
Project Costs
Total Project Costs

$17,079,374
$103,069,874

$17,079,374
$251.39

$103,069,874

$105,165,874

$17,079,374
$256.50

$105,165,874

$116,319,874

$283.71

$116,319,874

Net Operating Income
(Year 1 Stabilized):
Industrial

$4,242,311

$10.35

$4,137,413

$10.09

$3,225,060

$9.83

Office/Retail

0

$0.00

0

$0.00

0

$0.00

Residential Rental

0

$0.00

0

$0.00

0

$0.00

Total NOI

6

$4,242,311

$4,137,413

$3,225,060

Industrial

4.12%

3.93%

2.77%

Blended

4.12%

3.93%

2.77%

Sales Profit for
Residential Condo
Return on Cost:

!
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Table 12: Pro Forma Analysis, Rezoned
DEVELOPMENT
SUMMARY - Rezoning

BEST

AVERAGE

WORST

Mixed Use, incl.
Residential

Mixed Use, incl.
Residential

Mixed Use, incl.
Residential

Total

PSF

Total

PSF

Total

PSF

Estimated GBA (SF):
Industrial

236,000

236,000

236,000

Office/Retail

352,000

352,000

352,000

Residential Condo

320,000

320,000

320,000

Residential Rental

1

Total GBA
Total GBA Less Residential
Rental
Sales Proceeds for
Residential Condo

140,000

140,000

140,000

1,048,000

1,048,000

1,048,000

908,000

908,000

908,000

$159,616,000

$580.00

$155,625,600

$565.50

$151,635,200

$551.00

Infrastructure Costs

$23,327,500

$25.69

$23,327,500

$25.69

$23,327,500

$25.69

Land & Planning

$23,700,000

$26.10

$25,596,000

$35,550,000

$1,060,900

$1.17

$1,230,000

$2,430,000

$48,088,400

$52.96

$50,153,500

Project Costs:
Land & Infrastructure:

Remediation
Sub-Total Land,
Remediation, Infrastructure
Sub-Total
Additional Rezoning
Costs/Site Work for
Office/Res. 4
Additional CAC's for
Residential Condo 5
Total Land & Infrastructure

$50,638,400

$55.24

$52,703,500

$61,307,500

$67.52

$63,737,500

$6,000,000

$8.93

$6,000,000

$8.93

$6,000,000

$8.93

$6,000,000

$18.75

$6,600,000

$20.63

$12,000,000

$37.50

$62,638,400

$65,303,500

$81,737,500

Construction:
Industrial

$20,366,800

$86.30

$20,366,800

$86.30

$20,366,800

$86.30

Office/Retail

$88,000,000

$250.00

$88,000,000

$250.00

$88,000,000

$250.00

Residential Condo

$88,000,000

$275.00

$88,000,000

$275.00

$88,000,000

$275.00

Residential Rental

$36,400,000

$260.00

$36,400,000

$260.00

$36,400,000

$260.00

Total Construction
Soft Costs (as a % of Hard
Costs):
Industrial (48% for no
rezone, and 38% for rezone)

$232,766,800

$232,766,800

$232,766,800

$7,653,843

$32.43

$7,653,843

$32.43

$7,653,843

$32.43

Office/Retail (40%)

35,200,000

$100.00

35,200,000

$100.00

35,200,000

$100.00

Residential Condo (30%)

26,479,200

$82.75

26,479,200

$82.75

26,479,200

$82.75

Residential Rental (20%)

7,280,000

$52.00

7,280,000

$52.00

7,280,000

$52.00

Total Soft Costs
Total Industrial Project
Costs
Total Office/Retail Project
Costs
Total Residential Condo
Project Costs
Total Residential Rental
Project Costs

$76,613,043

Total Project Costs

$76,613,043

$76,613,043

$40,519,391

$171.69

$41,056,135

$173.97

$43,955,192

$186.25

144,985,056

$411.89

145,785,624

$414.16

150,109,641

$426.45

140,283,797

$438.39

141,611,585

$442.54

150,942,510

$471.70

46,230,000

$330.21

46,230,000

$330.21

43,680,000

$312.00

$372,018,243

$374,683,343

$388,687,343

Net Operating Income
(Year 1 Stabilized):
Industrial

$2,441,916

$10.35

$2,381,535

$10.09

$2,320,470

$9.83

Office/Retail

$8,931,226

$25.37

$8,707,945

$24.74

$8,484,573

$24.10

Residential Rental

$2,771,502

$19.80

$2,702,700

$19.31

$2,633,400

$18.81

Total NOI

6

Sales Profit for
Residential Condo

$14,144,643
$15,948,344

$13,792,180
$49.84

$10,714,752

$13,438,443
$33.48

($2,521,976)

($7.88)

Return on Cost:

!

Industrial

6.03%

5.80%

Office/Retail

6.16%

5.97%

5.70%

Residential Condo

11.37%

7.57%

-1.70%

Residential Rental

6.00%

5.85%

5.70%

Blended

8.09%

6.54%

2.80%
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Table 13: Primary Market Notes & Assumptions
Primary Market Notes & Assumptions
1 -Residential Rental assumed to incorporate 2 towers of approximately 15 storeys
each (210 units per tower) on top of 6 storeys of office. Design work required to
confirm.
2 - Includes sunk costs of $23,700,000 for Land and General Planning plus
$1,000,000 commitment for Environmental Remediation for site and 2007
Infrastructure Budget for an industrial / office development.
3 - Residual land allocation that Residential Rental can afford, while maintaining a 6%
return on cost.
4 - Includes $1,500,000 for Rezoning Costs plus $4,500,000 for additional site
improvements. Does not assume any significant riverfront improvements.
5 - CAC estimate based on 80% of a land lift equating to $20 psf buildable. Allocated
to Residential Condo. only.
6 - Leasing Assumptions:
- Industrial (Blended Shell) - per SF per Annum - $10.80
-Office/Retail - per SF per Annum - $28
-Residential Rental - per SF per Month – $2.80
Table 14: Secondary Market Notes & Assumptions
Secondary Market Notes & Assumptions
1 - Assume slightly higher cost PSF than larger site, considering economies of scale
2 - Estimate provided by remediation consultant for site of similar size, with best case
contingency of 3%
3 - Current zoning of "H" is flexible, but assumed rezoning cost of $8/PSF, slightly
cheaper than Developer's Rezone
4 - Includes cost of includes cost of 40 parking stalls
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Brownfield Redevelopment: An Analysis of Key Variables in the Development Process
Table 15: Pro Forma Analysis, Secondary Market
DEVELOPMENT
SUMMARY - Secondary

BEST

AVERAGE

Mixed use inc. res
Total

WORST

Mixed use inc. res
PSF

Total

PSF

Mixed use inc. res
Total

PSF

Estimated GBA (SF):
Industrial

0

0

0

Office/Retail

17,222

17,222

17,222

Residential Condo

31,215

31,215

31,215

Residential Rental
Total GBA
Total GBA Less
Residential Rental
Sales Proceeds for
Residential Condo

0

0

0

48,438

48,438

48,438

48,438

48,438

48,438

$9,200,000

$294.73

$8,970,086

$287.36

$8,740,084

$279.99

$1,404,689

$29.00

$1,550,002

$32.00

$1,550,002

$32.00

Project Costs:
Land & Infrastructure:
Infrastructure Costs1

Land & General Planning

$1,909,824

$2,062,610

$2,864,736

Remediation2
Sub-Total Land,
Remediation, Infrastructure
Additional Rezoning
Costs/Site Work for
Office/Res.3
Additional CAC's for
Residential Condo
Total Land &
Infrastructure

$257,500

$307,500

$607,500

$3,572,013

$73.74

$3,920,112

$80.93

$5,022,238

$103.68

$387,500

$8.00

$387,500

$8.00

$387,500

$8.00

$3,959,513

$81.74

$4,307,612

$88.93

$5,409,738

$111.68

Office/Retail

$2,240,000

$130.06

$2,240,000

$130.06

$2,240,000

$130.06

Residential Condo4

$3,600,250

$115.34

$3,600,250

$115.34

$3,600,250

$115.34

Construction:
Industrial

Residential Rental
Total Construction
Soft Costs (as a % of Hard
Costs):

$5,840,250

$5,840,250

$5,840,250

Industrial (37.6%)
Office/Retail (40%)

2,336,100

$135.64

2,336,100

$135.64

2,336,100

$135.64

Residential Condo (30%)

1,752,075

$56.13

1,752,075

$56.13

1,752,075

$56.13

Residential Rental (20%)
Total Softs
Total Industrial Project
Costs
Total Office/Retail Project
Costs
Total Residential Condo
Project Costs
Total Residential Rental
Project Costs
Total Project Costs

$4,088,175

$4,088,175

$4,088,175

5,983,927

$347.45

6,107,695

$354.64

6,499,562

$377.39

7,904,011

$253.21

8,128,342

$260.40

8,838,601

$283.15

$13,887,938

$14,236,037

$15,338,163

Net Operating Income
(Year 1 Stabilized):
Industrial
Office/Retail

$259,916

$15.09

$253,387

$14.71

$246,889

$14.34

Residential Rental
Total NOI 6
Sales Profit for
Residential Condo

$259,916
$1,102,789

$253,387
$35.33

$653,373

$246,889
$20.93

-$282,058

-$9.04

Return on Cost:
Industrial
Office/Retail
Residential Condo

4.34%

4.15%

3.80%

13.95%

8.04%

-3.19%

9.81%

6.37%

-0.23%

Residential Rental
Blended
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