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Appendix:
Economic
Modeling



Executive Summary

An economic modeling exercise was completed on three prototype

transit stations in order to better understand the potential of a

more integrated approach involving strategic land acquisition in the

planning and design of transit investments to leverage land value

uplift as a means of increasing the amount of affordable housing

that could be delivered.

Economic analysis of potential outcome

The three stations examined are meant to be illustrative and
as such located in different market areas of Toronto and

are serviced by different types of existing or planned transit.
They were:

e Keele Street and Eglinton Avenue West (Eglinton
Crosstown LRT);

e  Pape Avenue and Danforth Avenue (Line 2 Subway /
Ontario Line); and,

e  Weston Road and Lawrence Avenue West (Weston GO/
UP Express).

Methodology and Approach

For each station, two scenarios - a base case and an
integrated TOD case were created.

The base case follows the current approach to transit
construction. The public sector acquires the minimum
amount of land to construct the transit station, leaving the
private sector to assemble surrounding properties if they
wish to construct a new development. In this case, affordable
housing is only provided if required as part of existing land
use policy. In the base case, no new units are constructed
above the transit station, densities on surrounding
properties may be lower, and fewer total residential units are
constructed.

The second scenario for each station area assumes that

the public sector is able to acquire additional properties
surrounding the transit station - those otherwise assembled
by the private sector in the base case. These additional
properties are then used to create a larger development,
integrated with the transit station, if possible. Efficiencies

in the TOD are gained by being able to build over and/or
directly adjacent to the station.

The same site area in the base case now can support not
only a larger building, but more project value given its
integration with the transit station. These two factors help
support a higher land value than the base case approach.
The assumption is that this additional land value could be
exchanged for affordable housing.

Calculating Land Value and Affordable
Housing Yield

A residual land value model was used to estimate the
revenues associated with a given development and subtract
estimated costs and developer profit to determine a
supportable land value.

In the base case, an estimation of the land value associated
with the private developer’s project was made. In the
integrated TOD scenario an estimation of the land value
associated with the larger integrated development was made.
The difference in land value between these two scenarios
was then used as the value that could be exchanged for new
affordable housing units.

The number of affordable housing units that could be
generated is based on two things - the increased land value
associated with the integrated TOD project relative to the
base case, and the capital subsidy required to build affordable
housing units instead of market-rate units. A capital subsidy is
the amount of money required to cover a portion of the cost
associated with constructing an affordable housing unit to
ensure it is economically viable.



Pape Subway

No Partnership
Total GFA: 6,580 m?

With TOD Partnership
Total GFA: 19,656 m?

Keele & Eglinton LRT

No Partnership
Total GFA: 8,138 m?

With TOD Partnership
Total GFA: 29,726 m?




Weston GO

No Partnership
Total GFA: 40,911 m?

With TOD Partnership
Total GFA: 68,874 m?




The difference in land value between the base and integrated
cases was divided by the capital subsidy to determine how
many affordable housing units may be achievable in the new
development. If the capital subsidy was $200,000 per unit,
then a scenario with $5,000,000 of increased land value
would generate a total of 25 new affordable housing units.

In an approach like this, both parties benefit. The private
developer benefits by gaining access to a premium
development site that they may not have otherwise had
access to, by having the opportunity to participate in a
higher value project than in the base case, and potentially by
saving time and money by not having to assemble multiple
properties for development (depending on the lot fabric).

In exchange, the public sector benefits by trading the
additional land value they have generated by assembling the
surrounding properties in exchange for new transit-oriented
affordable housing that would not otherwise be constructed.
Minor improvements to ridership are also probable, and
commercial opportunities that could drive rental revenue
have increased viability.

Economic Modeling Results

The economic modeling exercise showed that it is possible
to leverage publicly-owned TOD land for the construction of
new affordable housing units. Overall, using the assumptions,
it was demonstrated that the three station areas noted
previously could yield a combined 235 to 270 new affordable
housing units without any additional government funding. If
additional incentives could be secured - through CMHC or
Open Door programs, for example - it is possible that the
capital subsidy could be reduced, and additional units could
be provided. These are units that would be provided over and
above what the private sector might be required to deliver
through inclusionary zoning.

The most significant takeaway from our analysis was that
each station is different and a blanket, ‘one size fits all’
policy is unlikely to work. Each station area has a different
market context, different land economics, a different policy
structure, and different development potential. All of these
aspects impact project value and the amount of value that
could potentially be extracted for the purpose of affordable
housing construction. As such, a blanket policy would end
up leaving affordable housing units on the table in stronger
market areas and may render projects unfeasible in weaker
market areas.

The type of transit also matters. This type of approach

is most effective with underground transit, but may also
work with commuter rail transit like GO train lines where a
significant amount of land is acquired around the station for
parking or other uses. Other surface transit types like bus
routes or LRT lines are unlikely to be appropriate for this
approach to TOD as station lands cannot be developed for
high-density uses.

Finally, the level of desired affordability also plays a role in
how many units can be leveraged. At 100% AMR, the capital
subsidy will be lower, generating more affordable housing
units than at 80% AMR where the required capital subsidy
will be higher.

It is also important to understand that for the approach to
be successful, the TOD development needs to planned at
the same time as the station and transit facilities (reflecting
Intervention #5). Development on top of or immediately
adjacent to transit can create design and construction
challenges but with advance planning and thoughtful
coordination, integrated developments can be achieved.
Where this may not be feasible, it might still be possible to
create a TOD site that is directly adjacent to a station and
achieve design efficiencies through reduced setbacks and
some light overbuilding. This may be an important area for
follow-up research.

More detailed information on the economic modeling
exercise, including our financial assumptions and results for
each station area, can be found below in the full report.



Full Analysis

NBLC and Urban Strategies identified three prototype stations for our
economic modeling exercise. These station areas are located within different
market areas of the City of Toronto and are serviced by different types of
(existing or planned) transit. The three stations are as follows:

B Keele Street and Eglinton Avenue West (Crosstown LRT);
B Pape Avenue and Danforth Avenue (Bloor-Danforth Subway / Ontario Line); and,
B Weston Road and Lawrence Avenue West (Weston GO / UP Express).

The purpose of this economic modeling is to gain an understanding of
whether or not integrating transit-oriented development (TOD) as part of
transit station development can reveal additional density that can be used to
leverage the construction of new affordable housing units. For each station,
we have created two scenarios - a base case and an integrated TOD case.

Scenario 1 - The Base Case

The base case follows the current approach to transit
construction. The public sector acquires the minimum
amount of land to construct the transit station, leaving the
private sector to assemble surrounding properties if they
wish to construct a new development. In this case, affordable
housing is only provided if required as part of existing land
use policy - but its provision is likely to be minimal, if at all. In
the base case, no new units are constructed above the transit
station, densities on surrounding properties may be lower,
and fewer residential units are constructed.

Scenario 2 - Integrated TOD

The second scenario for each station area assumes that

the public sector is able to acquire additional properties
surrounding the transit station - those otherwise assembled
by the private sector in the base case. These additional
properties are then used to create a larger development,
integrated with the transit station, if possible. Efficiencies in
the TOD are gained by being able to build over and directly
adjacent to the station. Access to the station from the future
development is direct and weather proof. The same site area
in the base case now can support not only a larger building -
but more project value as an integrated, all weather access is
a highly desirable market feature.

These factors create a high land value that would otherwise
not be realized in the traditional, base case approach.

Our hypothesis is that this additional land value could be
exchange for affordable housing.



Station Areas and Development Massing

Urban Strategies provided NBLC with a set of massing
drawings for base case and integrated TOD at each of the
three prototype stations. The following provides an overview
of the massing and development statistics for each of the
prototype stations and how the base case and integrated
TOD scenarios vary in terms of scale and unit yield.

Keele and Eglinton (Crosstown LRT)

The Keele Crosstown LRT station is located on the northeast
corner of Keele Street and Eglinton Avenue West (see Figure
1). Lands on the western side of the block were acquired for
the purpose of a station entrance and bus terminal, though
the remainder of the block remains in private ownership.

As Table 1 notes, our base case includes an 8-storey building
along Eglinton Avenue West, on the east side of the station
entrance. This building would yield approximately 96
residential units.

* Terminal-

"?7//‘/’ l;ture Bus

Figure 1

Under an integrated scenario, the building along Eglinton
Avenue West would be much larger, with additional height -
up to 18-storeys - above the station entrance at the corner.
The unit count increases by more than 150 units to 251, with
an increase in total gross floor area (“GFA”) to 229,000 sf.

L

¥ Addifional

Keele & Eglinton

Integrated TOD

Base Case
No. Properties 4
Site Area (acres) 0.44
Max. Storeys 8
Estimated GFA (sf) 88,000
No. Units 96

0.73
18
229,000
251

Table 1
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Pape & Danforth

Base Case Integrated TOD
No. Properties 5 7
Site Area (acres) 0.31 @ ~ 0.71
Max. Storeys 7 / 14
Estimated GFA (sf) | 71,000 // 212,000
No. Units 77 ' - 231
Table 2

Pape and Danforth (Line 2 & Ontario Line)

Pape Avenue and Danforth Avenue already features a station
on the existing Bloor-Danforth subway line. However, the
intersection is also expected to be the location of a future
Ontario Line station. For the purpose of our economic
modeling and massing, we have assumed that a new entrance
to the Ontario Line would be constructed on the west side
of Pape Avenue, across from the existing subway station
entrance (Figure 2).

Our base case, as shown in Table 2, assumes that the private
sector would eventually develop the properties directly to
the south of the new station entrance, yielding approximately
77 units.

In an integrated scenario, we have assumed the properties
to the south would be acquired by the transit authority. This
would allow for the construction of a larger building - up to
14-storeys — with 231 units and an additional 140,000 sf of
GFA beyond the base case. We have assumed that the 70
parking spaces currently located in the Green P parking lot
would be replaced in this scenario.




Existing, -

Station
Lands

Addi(;ional
TOD

Prop";:rﬁes

Weston & Lawrence

Integrated TOD
No. Properties 2 4
Site Area (acres) 1.36 2.38
Max. Storeys 25 32
Estimated GFA (sf) | 440,000 741,000
No. Units 481 811
Table 3

Weston and Lawrence (Weston GO & UP
Express)

Weston GO station - which includes both GO train and UP
Express service - provides a different approach to TOD and
the massing scenarios. While true integration with the station
may not be possible in the same way as an underground
station, the surrounding lands, including the existing
commuter parking lot, provide TOD opportunities.

In the base case, we have assumed that the lands on either
side of the Metrolinx-owned parking lot can be developed
by the private sector with new residential developments
(Figure 3). This includes the parking lot on the west side of
the property, currently owned by the Weston Park Baptist
Church. Even without the Metrolinx parking lot, this still
yields quite a bit of new development - 481 units across two
buildings (Table 3).

In an integrated scenario, we have shown redevelopment of
the Metrolinx parking lot, which allows for larger buildings
on the west and east side of the station areas, along with

an additional building in the middle of the site. Overall, the
integrated scenario includes a total unit yield of 811 units
across three buildings. We have assumed that the existing
144 commuter parking spaces on the Metrolinx parking

lot, and the 79 parking spaces in the Weston Road Baptist
Church parking lot, have been replaced as part of the overall
redevelopment. This is a significant assumption. If these
parking requirements were reduced there would a positive
impact on the affordable housing potential.




Calculating Land Value and Affordable Housing Yield

As part of our economic modeling, we have utilized a residual
land value model that estimates the revenues associated

with a given development and subtracts costs and developer
profit to determine the supportable land value.

In each base case, we have estimated what the land value
associated with the private developer’s project would be.

In the integrated TOD scenario we have estimated the land
value associated with the larger integrated development.
This encompasses the lands that were to be purchased by
the private sector in the base case, in addition to the lands
that would be purchased by the transit authority for the new
station.

The difference in land value between these two scenarios
is then used as the value that could be exchanged for new
affordable housing units.

Why do we use the difference, rather
than the full value of the integrated
development?

The best way to explain this is by using an example. Let’s

say in a base case scenario, the land purchased by a private
developer adjacent to a station is worth $5,000,000. Also

in the base case, the station property - which is not used

for TOD - has a value of x and is purchased by the transit
authority. The value of the station property is not relevant to
this exercise given that the transit authority needs to acquire
it regardless of whether an integrated TOD approach is taken
or not. The cost of the station property is therefore fixed.

When the station area is added to the private developer’s
land, a larger development can be constructed with more
height and higher unit yields (as noted in Tables 1 to 3).
This creates a project that has a higher value than the base
case - let’s say this larger integrated development is valued
at $12,000,000. By combining these properties to create

a larger development, their combined value now exceeds
their value as separate development parcels (e.g. Station
land purchase price + $5,000,000 for adjacent properties <
$12,000,000). Combining these properties for development
has created excess value that can be tapped into for public
benefit.

In an integrated TOD scenario, if the transit authority
purchases the properties adjacent to the station that
otherwise would have been purchased by a private developer
in the base case, their costs have now increased by an
estimated $5,000,000.

The transit authority can now go out to the market with their
development parcel - valued at a combined $12,000,000

- and find a developer to construct the integrated TOD
project. Our assumption is that they would expect the
developer to reimburse the cost associated with purchasing
the additional adjacent lands ($5,000,000) to ensure

that transit construction costs remain as budgeted. The
remainder of the land value ($7,000,000) would then be
exchanged to the developer for the equivalent value of
affordable housing units in the new development.

Why does this approach make sense for the
two parties?

They both benefit. The private developer benefits by gaining
access to a premium development site that they may not
have otherwise had access to, by having the opportunity to
participate in a higher value project than in the base case,
and potentially by saving time and money by not having to
assemble multiple properties for development (depending
on the lot fabric). The development, having direct, all weather
access to the transit station is also more marketable. In our
analysis we keep the market value of future units the same
in each scenario but it’s probable that the developer could
charge more if the development is fully integrated.

In exchange, the public sector benefits by trading the
additional land value they have generated by assembling
the surrounding properties in exchange for new affordable
housing that would not otherwise be constructed. Minor
improvements to ridership are also probable. Commercial
opportunities that could drive rental revenue also have
increased viability.



How many affordable housing units should
be included as part of these new TOD
projects?

The number of affordable housing units that could be
generated is based on two things - the increased land value
associated with the integrated TOD project relative to the
base case, and the capital subsidy required to build affordable
housing units instead of market-rate units. A capital subsidy is
the amount of money required to cover a portion of the cost
associated with constructing an affordable housing unit to
ensure it is economically viable.

Calculating this capital subsidy is done by:

e  Determining the construction cost of each affordable
housing unit;

e  Determining the monthly net operating income for each
affordable housing unit based on average market rents;

e Calculating the maximum supportable loan based on the
monthly net operating income; and,

e  Subtracting the supportable loan total from the
construction cost of an affordable unit to arrive at the
required capital subsidy per unit.

The difference in land value between the base and integrated
cases is then divided by this capital subsidy to determine how
many affordable housing units may be achievable in the new
development. If the capital subsidy is $200,000 per unit, then
the above example - with $7,000,000 in excess land value -
would generate a total of 35 new affordable housing units.

Station Lands

As noted, while our modeling does account for the cost

of acquiring additional lands in a TOD integration scenario
(the lands identified in red in Figures 1 to 3), we have not
calculated the cost of acquiring the lands that are identified
for station use in the base case scenarios (identified in green
in Figures 1to 3). The transit authority would have to acquire
these lands for the purpose of building a station regardless
of whether a business as usual or integrated TOD approach
is taken. Regardless of the approach, the acquisition cost of
these station lands should remain static and therefore would
not represent an additional cost for the transit authority in
an integrated TOD scenario.

If the transit authority wanted to recover the cost of
acquiring these lands as part of the TOD integration, it
would leave less land value to leverage for the provision

of affordable housing units. This decision will have to be
weighed based on what is the highest priority - transit cost
savings or maximizing the amount of affordable housing built
on these sites.



Economic Modeling Result

Table 4 provides a summary of our economic modeling. The
top portion of the Table sets out basic site statistics, revenue
assumptions, development costs, and the resulting land
values for base and integrated cases at each of the stations.
The bottom of the Table notes the required capital subsidy
required to build an affordable housing unit at each location,
and how many affordable housing units may be possible

in our illustrative developments at 100% and 80% average
market rent (“AMR”) based on our assumptions.

Please see 4.5 Key Assumptions for the key assumptions used
in the modeling. It should be noted that our financial analysis
has been prepared without the benefit of detailed site design
or costing. The analysis is intended only to illustrate how, or
if, integrating TOD with a station development can create
additional value that can be exchanged for affordable housing
units.

The following are key findings from the economic modeling
exercise:

e  Thereare significant differences in land value at each
of the stations, driven largely by the differences in
achievable index prices.

O Whereas Weston and Keele are assumed to achieve
pricing in the range of $800 to $850 per square
foot (“psf”), Pape has an index price of $1,100 psf.
This has an impact of raising land values by $100 to
$135 per square foot buildable at Pape relative to
the other two stations.

e Thediscrepancy in land values means that the amount of
additional land value that the integrated TOD scenarios
yield is also varied between stations - ranging from
$12,000,000 to $26,000,000 - which impacts the
number of affordable rental units that can be supported
in a new integrated development.

e The required capital subsidy also varies between station
areas and depends on the level of affordability desired.
At 100% AMR, the subsidy ranges from $166,000 per
unit at Weston to $219,000 per unit at Pape. At 80%
AMR, the required subsidy increases to $187,000 to
$241,000 as the net operating income generated by the
affordable rental units is reduced.

O Thediscrepancy in the required capital subsidies
between stations is due to differences in
development costs. This is largely due to differences
in soft costs such as parkland dedication fees,
property taxes, land transfer tax, and sales
commission fees, which are impacted by variable
factors like land value and unit revenues.

All of this, along with development scale, impacts the
number and proportion of affordable housing units
that can potentially be generated at each of the station
locations.

O  The number of units varies between 59 and 108
at 80% AMR, and 66 and 119 at 100% AMR across
our three prototype stations. However, the most
significant discrepancy is the proportion of units
at each location that can be built as affordable
housing. It varies from as low as 9% at Weston at
80% AMR, to as high as 51% at Pape at 100% AMR.



CMHC Housing Lab - Comparison of Results

Test Sites, Toronto

Keele Pape Weston

Development Inputs Base Case Intl_:rgor;ted Base Case Intl_:rgor[a)ted Base Case Intl_:rgor;ted
Number of Properties 4 5 5 7 2 4
Site Area (acres) 0.44 0.73 0.31 0.71 1.36 2.38
Number of Units 96 251 77 231 481 811
Max. Storeys 8 18 7 14 25 32
Gross Floor Area (sf) 88,000 229,000 71,000 212,000 440,000 741,000
Avg. Index Price (Present$S) S850 $850 51,100 51,100 S800 S800
Avg. Net Unit Size 750 750 750 750 750 750
Avg. End-Price (Present$) $637,500 $637,500 $825,000 $825,000 $600,000 $600,000
Parking Space Price (Present$) 550,000 550,000 565,000 565,000 550,000 550,000
Storage Locker Price (PresentS) 55,000 $5,000 $5,000 55,000 $5,000 $5,000
Total Revenue $71,000,000 |$188,000,000 | $76,000,000 |$226,000,000 |$344,000,000 |$585,000,000

per sq. ft. buildable 5814 5821 $1,070 51,066 5782 5789
Total Development Costs (excl. land) $51,000,000 |$133,000,000 | $48,000,000 |$139,000,000 |$258,000,000 | $445,000,000

per unit $529,000 $531,000 $620,000 $601,000 $536,000 $549,000

per sq. ft. buildable $578 $581 S673 $659 $586 S601
Residual Land Value (Present$) $8,000,000 $20,000,000 | $13,000,000 | $39,000,000 | $24,000,000 | $37,000,000

per unit $81,000 $80,000 $168,000 $169,000 $50,000 $46,000

per sq. ft. buildable S88 S87 $185 5185 $55 S50

per acre $18,000,000 | $27,000,000 | $42,000,000 | $55,000,000 | $18,000,000 | $16,000,000
Additional Land Value with Integration: $12,000,000 $26,000,000 $13,000,000
Affordable Housing Component Keele e Weston

100% AMR 80% AMR 100% AMR 80% AMR 100% AMR 80% AMR

Required Capital Subsidy (per unit) 5182,000 5204,000 5219,000 5241,000 5166,000 5187,000
Affordable Rental Units Generated 66 59 119 108 78 70

Table 4




Conclusions

Our economic modeling shows that it is possible to leverage
publicly-owned TOD land for the construction of new
affordable housing units. In our analysis we illustrate that on
the three sites, between 237 and 268 affordable housing units
could be delivered without any government funding.

It also should be noted that if additional incentives can be
secured - through CMHC or Open Door programs, for
example - that the capital subsidy associated with each of
the integrated TOD projects in Table 4 could be reduced.
This would have the effect of increasing the number and
proportion of affordable housing units provided within the
development.

However, it is important to remember that each station

is different. Every station has a different market context,
different land economics, and a different policy structure - all
of which impact project value and the amount of value that
can potentially be extracted for the purpose of affordable
housing.

Given this, there is unlikely to be a “one size fits all” solution
where a policy can be put in place that requires a certain
number of affordable housing units or a certain proportion
of every project to be affordable. This type of policy would
end up leaving potential affordable housing units on the table
in stronger market areas and may render other TOD projects
unfeasible in weaker market areas.

It is also important to understand that for the approach to
be successful, the TOD development needs to planned at the
same time as the station and transit facilities. This can create
design and construction issues but with enough advance
planning, integrated developments can be achieved. Where
this may not be feasible, it might still be possible to create a
TOD site that is directly adjacent to a station and still achieve
design efficiencies through reduced setbacks and some light
overbuilding. This may be an important area for follow-up
research.



Assumptions

The following are some of the key assumptions utilized in our
economic modeling:

The intended uses, building scales, and heights for all
stations and scenarios are approvable;

Building efficiency of 82%;
An average unit size of 750 sf net;

A suite mix consisting of 10% studio units, 40% one-
bedroom units, 40% two-bedroom units, 10% three-
bedroom units;

Sales pace of 10 to 15 units per month depending on
location and building scale;

Revenues are estimated by NBLC based on current index
prices in comparable projects, as reported by RealNet
Canada/Altus Group;

Above grade hard construction costs for market

rate units of $240 psf at Keele and Eglinton and
Weston and Lawrence, $250 psf at Pape and Danforth
(assumes higher-quality finishes at Pape to justify
higher index pricing). Hard construction costs of $225
psf for affordable rental units. All above grade hard
construction costs are based on the 2020 Altus Group
Construction Cost Guide;

Below grade hard construction costs of $140 psf for
underground parking garages, based on the 2020 Altus
Group Construction Cost Guide;

Soft costs include development charges, property taxes,
land transfer taxes, building permit fees, among others,
as per their prescribed rates at the time of writing;

O NBLC has estimated other soft costs including
planning application fees, consultants fees,
marketing costs, lender’s fees, legal fees, and
insurance, among others;

A contingency equivalent to 5% of total hard costs;

Costs and revenues for market-rate units are inflated at
2.5% annually. Revenues for affordable rental units are
inflated at 2.0% annually;

A parking ratio of 0.75 spaces per unit for market-rate
units, 0.1 spaces per unit for visitors, 0.2 spaces per unit
for affordable rental units;

Existing parking spaces at Weston and Pape stations
have been replaced within the new developments, where
necessary. Visitor parking spaces are included as part of
the replacement spaces;

O In the base case, 35 of 70 spaces at Pape are
replaced (the development does not extend across
the entirety of the existing parking lot). At Weston,
all 79 spaces in the Weston Baptist Church parking
lot are replaced in the base case;

O Intheintegrated scenario, all 70 spaces at Pape are
replaced. At Weston, all 79 spaces at Weston Baptist
Church and all 144 spaces on the Metrolinx parking
lot are replaced in the integrated scenario.

Storage locker ratio of o.5 per residential unit;
Developer profit of 15%;

Operating expenses of 40% for affordable rental units;
Discount rate of 7%; and

At Weston, which includes multiple buildings, each
subsequent phase is assumed to launch once the
previous one begins construction.






