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Introduction
In Canada, the commercial development of resources in relatively
unsettled areas has led to the establishment of resource towns: 1 urban
places whose principal function is housing and servicing a resource
company's employees. During the growth of many such towns, a
number of socioeconomic problems have occurred, including insuffi
cient housing (for service sector employees, in particular), high rates of
labour turnover, and inadequate provision of private and public servi
ces [7;8;9;13;16]. Fortunately, once the growth surge associated with
the construction of the resource extraction plant has passed, shortfalls
in accommodation, services and facilities have been made up and the
'The opinions expressed in this paper are those of the authors and do not necessar
ily represent the views or policies of the Government of Alberta or of the
Government of Canada. The authors gratefully acknowledge the advice given by
Dr. R. Rink (Department of Electrical Engineering, University of Alberta) on the
technical modification of the BOOM H mode!.
'Alternative names for such urban places include "company town" [16:41/, "single
enterprise community" [16:41], "single-sector community" [1], and "resource-based
urban place" [7:2501.
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quality of life generally improved [9;13]. Nevertheless, recovery has
occurred only after the existing residents and the first immigrants
have endured conditions not experienced by later residents. Conse
quently, one of the principal goals of resource town planning in the
future should be the provision of adequate affordable housing al ail
limes.
The purpose of this paper is to evaluate several policies intended
to attain this goal in a hypothetical l1ewly-crealed resource town. A
large-scale industrial development is likely to affect such a town more
seriously than an existing community, due to the initial absence of
housing stock and infrastructure. Accordingly, a policy which success
fully mitigates the negative effects of growth is essential to the well
being of a new community. The formulation, testing and comparison
of comprehensive policy alternatives at an early stage in the planning
process becomes imperative.
The effects of various possible policies are simulated in this paper
by a specially modified version of BOOM H, a model for forecasting
the effects of resource development on the behaviour of an erislil1g
urban economy [14]. The generic model was adapted to the circum
stances of a new town, rather than an entirely new model con
structed, because of several important strengths. Recognizing that the
problems of resource towns stem in part from insufficient and inade
quate housing [14], the model con tains variables related to both hous
ing demand al1d supply. Most other computer impact assessment mod
els, by contrast, concentrate on the demand factors within a local
economy [10]. The mode! also allows the interrelationships between
demand and supply to change over time; other models assume
incorrectly-that such relationships are static. Furthermore, the model
has performed weil in an empirical test, successfully replicating the
growth impacts of the Syncrude tar sands project on Fort McMurray,
Alberta, during the 1970s [11].
The paper outlines the generic and modified versions of the
BOOM H mode!, then describes the impact of the new employees on
the new town's housing market. The selection of policy elements is
discussed subsequently, after which the simulated effects of the poli
cies are described and compared.

The BOOM H Model
The Generic Model
The generic BOOM H model is a set of equations (written in the
DYNAMO programming language z) which depicts the socioeconomic
ZTechnical details are available in a user's manual [12J. Dynamo compilers are mar
keted by Pugh-Roberts Associates Inc., 5 Lee Street, Cambridge, Mass., U.S.A.
02139.

structure of a boomtown 3 in general and the town's housing market in
particular [14].
The town's economy is viewed as a complex system whose behav
iour can be simulated using the methodology of system dynamics
[3;5;6;15]. This methodology is particularly suited to policy-testing
since the logical interrelationships in the model must be organized into
feedback loops. An exogenously-determined change in the value of a
particular variable (for example, indus trial labour force size) must
influence the values of other variables and hence the subsequent
states of the entire system. The dynamic, systemwide effects of a pol
icy change can therefore be easily identified.
The principle elements and assumptions of the model have been
described at length elsewhere [4;11;14]. In brief, the town is conceptu
alized as the sum of five interrelated sectors or subsystems (Figure 1):
(i) resource extraction plant; (ji) retail and service; (jii) migration; (iv)
municipal services and finance; and (v) housing. Housing is further
disaggregated into permanent housing (single-family dwellings) and
temporary housing (mobile homes), ail constructed solely by private
developers. The developers begin construction in response to (a) a per
ceived shortage of houses for eligible families (families who qualify for
a mortgage or lease at the current housing prices) and (b) the size of
the current profit margin on residential sales. When the margin is 20
percent or greater, the developers respond fully to the demands of the
families who are eligible at present prices. By contrast, only a partial
response is made if the percentage return lies below this threshold.
The conditions in each sector collectively determine the values of
the Boom Town Index (BTI) and the Average Boom Town Index
(ABTI), percentage measures of the adversity (hardship) experienced
locally. For computational purposes, adversity is defined as the weigh
ted sum of (a) the shortages in housing, municipally-operated services,
and retail and service facilities 4 and (b) the proportion of temporary
residents in the population (Figure 1). The BTI measures the present
3The BOOM H program [14] lies in the public domain and may be l'un at any
computer facility with a DYNAMO Il or DYNAMO IJI compiler. The simulations
reported in this paper were l'un using a DYNAMO Il compiler on the Amdahl 5860
computer at the University of Alberta. Program compilation and eight simulations
required 9 seconds of cru time.
'The shortage of housing is the number of unhoused families expressed as a per
centage of the total number of families. The shortages of municipal services and
tertiary facilities are calculated by first subtracting the pel' caput amounts of
municipal and tertiary capital in the town from the average pel' caput amounts in
other communities. The differences are then expressed as percentages of the
respective averages.
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level of adversity, while the ABTI-calculated by subjecting the BTI to
an averaging delay-quantifies the adversity which persists over an
interval of time. As a result of feedback relationships, the ABTI
directly affects construction workers' productivity, the volume of resi
dential construction, the amount of investment in retail facilities
(adversity being equated by entrepreneurs with risk or uncertainty),
the size of lot servicing costs,S the local property tax rate, and the
construction costs of hou ses and public facilities.
Applications of the model follow a defined sequence of steps. The
system-the urban economy-is first brought into a state of equili
brium, by assuming the absence of growth. Next, the steady state is
deliberately upset by increases in resource plant employment (the
policy-free scenario). After the simulated effects are analyzed, policies
designed to mitigate undesirable impacts are incorporated into the
computer program (by changing the values of selected variables) and
the program re-run for every policy. Finally, the comparative effects of
the policies are evaluated.
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Figure 1

SCHEMATIC REPRESENTATION OF THE BOOM H MO DEL
(NEW TOWN VERSION) SHOWING SELECTED ELEMENTS AND AN
EXAMPLE OF A SIMPLE FEEDBACK lOOP

The generic model was modified by incorporating a newly-devised
house-banking mechanism 6 and new operational assumptions (Table
1), including the accommodation of ail temporary (construction) work
ers at an ex-urban campsite and the stricter limitation of property tax
payers' Iiability for the construction cost of municipal services.
The purpose of the housing bank was to improve the rather sim
plistic modelling of the developers' behaviour in the generic mode!.
The initiation of construction in response to a currently adequate
margin of profit overlooks the real possibility that changes in market
conditions will reduce the margin by the time a house is built and
marketed. Consequently, the logic was revised, not only to prevent
additions to the housing supply automatically depressing prices and
profits but also to allow the developers to react to imminent decreases
in housing demand.
Upon completion, ail houses are assigned to a housing bank (regu
lated either by the development industry or by government) but are
released onto the market immediately if a sale at the current price
would yield a return of at least 20 percent. If a smaller return would
be obtained, the release of units is delayed-generating holding costs
5"lot servicing costs" are the on-site and off-site expenditures incurred by a devel
oper in developing and servicing a lot in a new residential subdivision.
6A listing of the new town version of BOOM H can be obtained from Planning
Research and Development Branch, Alberta Municipal Affairs, 9925-107th Street,
Edmonton, Alberta, T5K 2H9.

Table 1

SIMULATIO OF GROWTH IN A NEW RESOURCE TOWN:
SELECTED OPERATIONAL ASSUMPTIONS

1. A new resource extraction plant is to be developed at a wilderness site.
2.

A new town will be established to house and serve the families of the resource extraction plant's operating employees and the families of
retai!, service, and public administration employees.

3. The resource extraction plant will be located outside the municipal boundary of the new town.
4.

Ali construction workers employed at the plant site or in the new town will be housed in a temporary camp outside the new town.

5. Unlimited vacant land exists for residential development.
6. Title to all the vacant land is held by the Crown; speculation in land prices cannot occur.
7.

Ali accommodation in the new town will be newly constructed. No residential filtering or intra-urban migration will occur.

8. The housing mix will consist of permanent housing (single-family dwellings) and temporary housing (mobile homes). Faced with a choice
of housing, families will select the more expensive of the housing types they can afford.
9.

No level of governmen t will assume the responsibility and risk of undertaking or wholly financing the construction of residential accom
modation in the new town.

10. Housing will be provided by a number of private developers who behave competitively to meet the unfilled demands of those families

that are eligible for a mortgage or a lease, subject to an expected profit (market price less construction, lot development, and holding
costs) of at least 20 percent being made on the sale of each house. If the profit margin is less than 20 percent, only a fraction of the
required hou ses will be built.

11. The interval between the initiation and completion of a house (that is, the time required for planning, approval and construction) is 18
months in the case of permanent housing and 6 months in the case of temporary housing.
12. Upon completion, ail houses are assigned to a housing bank. The houses are released from the bank (that is, marketed) wh en (a) a sale
would yield a profit margin of at least 20 percent, (b) the housing demand in the next quarter is expected to faU below the number of
hou ses completed in that period, or (c) the quaterly growth in the number of families is expected to fall below 5 percent.
13. The plant's operating labour force will grow in steps over a period of five years (1982 through 1986).
14. The housing goals for the new town are:
(i) the provision of permanent or temporary housing for ail families at affordable prices;
(ii) the supply of sufficient housing to meet demands as they arise and without delay;
and Oii} the creation of an integrated housing market (that is, a market in which no portions of the housing stock are deliberately
reserved for particuJar categories of employee such as resource plant employees or government employees).

15. To avoid imposing an impossible burden on property taxpayers, most of the construction cost of municipal services will be assumed by
the provincial government. Property taxes will be levied at a constant rate of 15.4 mills (the rate which yields $1,000 on a property worth
$100,000 when assessed at 65 percent of market value, as in Alberta municipalities).
16. The elements of the Average Boom Town Index (of adversity) are weighted as follows: percentage shortage of housing x 0.35, percentage
shortage of municipal services x 0.30, and percentage shortage of retail and service facilities x 0.15. There is no temporary population

element, since no construction workers will be housed in the town.
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for developers-until competing families bid up the market priees suf
ficiently to yield the desired return. However, if (a) the expected
demand for housing in the next quarter is lower than the expected
number of housing completions (an indication of decelerating growth
in demand) or (b) the quarterly increase in number of families is
expected to be less than 5 percent (an arbitrary indicator of the immi
nent end of growth) the developers' response is different. They sell
the existing stock of completed houses at the current priee, irrespec
tive of profit margin, to avoid incurring holding costs that would
reduce the potential profit margin even further. If condition (b) occurs,
they also withdraw from further initiation of housing construction.
Other modifications to the generic model were technical or quan
titative rather than logical. Small positive values had to be assigned to
each of several variables which appeared as multipliers or divisors in
the model's equations. Ideally, these variables should have been as
signed values of zero, but multiplication or division by zero would
have yielded misleading results or caused computing errors. The
model also had to be recalibrated. The new data set described the
initial conditions in a new resource community in the northern part of
western Canada in 1980.
Data
The principal data sources were government reports, official statistical
publications, and the data base of the BOOM H model of Fort McMur
ray. In the absence of definitive data for su ch constants as interest
rates, amortization periods, and residential construction times, sorne
values had to be based on expert opinion and personal judgment. The
percent age distribution of family incomes was assumed to be the same
as in Fort McMurray. Moreover, the 1980 priees of permanent and
temporary accommodation in Fort Mc Murray were adopted as the
initial average priees for housing: $104,690 for a permanent house;
and $51,770 for a temporary house. Civen the family income distribu
tion and conditions for mortgage eligibility prevailing in 1980, these
priees would have enabled 18 percent of the families to afford per
manent housing and 48 pereent to afford temporary housing, leaving
34 pereent unable to afford any type of housing in a free market. 7
For purposes of simulation and analysis, ail financial data were
computed in constant (1981) dollars.
7

Affordability was calculated assuming the following: (i) a 10 percent downpayment
on the price of each housing unit; (ii) a mortgage interest rate of 15 percent; (iii)
an amortization period of 25 years for permanent houses and 20 years for tem
porary housing; and (iv) principal, interest, and tax payments equal to 30 percent
of gross family incame.

The Impacts of Resource Development in the
Absence of Housing Policies
The operating labour force at the l'es ource extraction facility, envis
aged as being of similar design capacity to the Syncrude plant, was
assumed to grow from zero at the beginning of 1982 to 3,327 by the
end of 1986 (Table 2), when it stabilized. Past experience showed a
five-year staging to be a realistic progression. The impacts were simu
lated for the period 1979-1995. Although such a l'un does not corres
pond to any real situation (since no one will move into a non-existent
"town"), it provides a good yardstick by which to measure the effec
tiveness of mitigating policies and gives an idea of what final size of
town to plan for.
Table 2

THE SIMULATEO OEVELOPMENT OF A NEW RESOURCE TOWN:
SCHEOULE OF OPERATING EMPLOYMENT AT
RESOURCE EXTRACTION FACILITIES

Year

Number of employees at
beginning of year

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

175
585
1160
2495
3327
3327
3327
3327
3327
3327
3327
3327
3327

o

The employment provided by the facility was directly and indi
rectly responsible for the growth of the new town's population from
zero in 1982 to 11,021 by the end of 1986 and 12,796 by 1995 (Figure
2). With the arrivai of the first families, housing priees rose to unreal
istic levels (Figure 3; Table 3), since accommodation was demanded
when none was available. While remaining at largely unaffordable lev
els,8 the priees also fluctuated in response to the forces of supply and
8Given the form of the family incorne distribution, housing is unaffordable for ail
farnilies when the priee of housing is $230,000. For simulation purposes, this
arnount was adopted as the ceiling price for housing.
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demand. The absence of effective demand at high priees resulted in
the developers lowering the priees of completed houses, thereby
increasing the number of fami!ies able to qualify for housing. The con
sequent rise in effective demand then pushed the priees back to their
former levels, whereupon the sequence of responses was repeated.
The absolute housing shortage and the permanent and temporary
housing affordability gaps created by the initial absence of accommo
dation grew (Figure 4).
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Priees only began to move consistently downward (Figure 3), and
the housing affordability gaps to be narrowed (Figure 4), wh en the
backlog of housing demands could be made up. In the case of tempor
ary housing, the decline in priees started during the period of plant
employment growth. By contrast, permanent housing priees declined
only after the end of the plant's employment growth, in large measure
reflecting the longer time required to build a permanent house. By the
end of the study period, ail the families able to afford accommodation
at the initial priees were housed; the remaining 30-odd percent of the
families were not.
The municipal and retai! sectors also experienced extreme tempor
ary shortages followed by more complete recovery (Table 3). Early
shortages of municipal serviees and retai! facilities compounded the
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1995

Table 3
SIMULATION OF GROWTH IN A NEW RESOURCE TOWN: VALUES OF SELECTED VARIABLES IN
DIFFERENT POUCY SCENARIOS, 1979-1995·

Price of Permanent Housing
[$ x 103 J

Priee of Temporary Housing
[$ x 10 3 ]

Families qualified by
income for permanent
housing
[percent of total families]

Families qualified by
income for temporary
housing only
[percent of total families]

Scenario

1979

Maximum

1995

1979

Maximum

1995

1979

Minimum

1995

1979

Minimum

1995

Policy-free
Policy 1
Policy 2
Policy 3
Policy 4
Policy 5
Policy 6
Policy 7

104.7
104.7
104.7
104.7
104.7
104.7
104.7
104.7

230.0··
230.0··
230.0··
165.7
153.2
148.6
148.6
148.6

112.1
111.3
109.8
111.2
111.1
104.8
104.8
104.7

51.8
51.8
51.8
51.8
51.8
51.8
51.8
37.6

230.0··
230.0··
230.0··
139.1
62.0
70.9
61.4
43.6

49.8
49.9
48.4
51.9
52.4
54.7
57.4
38.7

18.2
18.2
18.2
18.2
18.2
18.2
18.2
18.2

0.0
0.0
0.0
7.6
10.0
10.8
10.8
10.8

16.6
16.8
17.1
16.9
16.9
18.2
18.2
18.2

47.8
47.8
47.8
47.8
47.8
81.8
81.8
81.8

0.0
0.0
0.0
3.3
43.3
44.2
77.0
78.4

51.6
51.3
52.9
48.8
48.2
81.8
81.8
81.8

Housing shortage
[unhoused families as percent
of total families]

Shortage of retail
and service facilities
[investment shortfall as
percentage of required
investment]

Shortage of municipal
services
linvestment shortfall as
percentage of required
investmentl

Average Boom Town Index
[percent]

1979

Maximum

1995

1979

Maximum

1995

1979

Minimum

1995

1979

Minimum

1995

Policy-free
Policy 1
Policy 2

0.0
0.0
0.0

99.9
99.8
99.8

31.7
31.9
30.0

0.0
0.0
0.0

90.9
88.4
82.8

1.0
0.9
0.0

0.0
0.0
0.0

84.2
-8.0
-7.9

0.2
0.1
0.0

0.0
0.0
0.0

60.7
45.0
43.6

11.4
11.4
10.5

Policy
Policy
Policy
Policy
Policy

0.0
0.0
0.0
0.0
0.0

99.5
46.6
44.9
12.2
10.1

34.3
34.9
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

82.8
82.8
82.8
82.8
82.8

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

-7.9
-7.9
-7.9
-7.9
-7.9

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

41.0
24.9
23.1
12.6
12.2

12.0
12.2
0.0
0.0
0.0

Scenario

3
4
5
6
7

Capital and operating costs
of municipal services
[$ x 106 1

Cost of subsidizing
low-income families
[$ x 106 ]

82.6
102.9
103.0
101.9
92.1
89.0
85.8
85.8

n.a.
n.a.
n.a.
n.a.
n.a.

Scenario
Policy-free
Policy 1
Policy 2
Policy 3
Policy 4
Policy 5
Policy 6
Policy 7

189.5
189.5
69.5

.

Cost of subsidizing lot
servicing costs of
temporary housing
[$ x 106 ]

Total cost
of services
and subsidies

n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

82.6
102.9
103.0
101.9
92.1
278.5
275.3
192.3

37.0

[$

X

106 ]

• The price and family data shown for 1979 were used to intialize the mode!. 5hortages were absent until arrivai of the fjrst households in
1981 or 1982.
•• Civen the form of the family income distribution, housing is unaffordable for ail families when the price of housing is $230,000. For
simulation purposes, this amount was adopted as the ceiling price for housing.
n.a. Not applicable.
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early shortage in housing, raising the ABTI from its initial level of a
percent to a maximum of 61 percent, with negative consequences for
ail the sectors. By the end of the study period, however, shortages in
the municipal and retai! sectors were almost completely eliminated.
Notwithstanding the improvements in conditions, sufficient afford
able housing was still not provided at ail times. The need to develop
explicit mitigating policies in ail sectors was confirmed.
Policy Design
The selection of policy elements was based upon knowledge of events
in Fort McMurray and the findings from past applications of the
BOOM H mode!.
In Fort McMurray, the construction and opening of two tar sands
plants led to rapid growth during the 1960s and 19705. During these
periods, the resource developers, the public sector, and the private sec
tor responded independently to perceived conditions in the housing
market. The two resource companies instituted programs of residen
tial construction for their own employees and financially assisted those
employees in purchasing the homes. A provincial housing agency deve
loped land and built housing for government employees; the munici
pality, with provincial aid/ developed fast-track programs to crea te new
subdivisions and provide hard services. By contrast, private developers
were relatively inactive in the marketplace du ring the initial years of
growth. Perceiving high levels of risk and uncertainty, they were
reluctant to enter the supply side of the market except when a part
nership with the resource industries or government could provide a
hedge against risk.
Despite brave efforts to co-ordinate these responses, the actions of
actors in one part of the housing market often had a negative impact
on another segment of the market. For ex ample, the resource indus
tries' subsidization of houses for their own employees-part of an
attempt to attract and maintain a stable work force-unwittingly
affected the welfare of a group of potential residents not employed by
the companies: the town's retai! and service employees. Together with
the activities of the provincial housing agency, the drain of construc
tion resources and housing units to company housing programs parti
tioned the housing market and left the demands of the minor segment
(that is, of tertiary private sector employees) undersupplied. The prices
of the few available houses constructed by priva te developers rose to
levels beyond the means of potential buyers.
The experience of Fort McMurray implied that the housing goal
for the new town would only be achieved when ail families were
treated equitably (that is, without discrimination on the basis of

employer). Such a condition appeared most likely to be respected if
policy initiatives were taken by the public sector. Consequently, the
search for policy elements was deliberately restricted to measures capa
ble of implementation by government.
Both public and private initiatives were considered in earlier appli
cations of the mode!. Rink and Ford [14] examined the effects of such
elements as (i) the provision of low interest loans to financial institu
tions; (ii) the acceleration of planning and approval; (iii) the reduction
of the risk perceived by retail entrepreneurs; (iv) the prebuilding of
permanent housing; (v) the provision of off-site housing for residential
construction workers; and (vi) the prebuilding of public facilities. They
found that the measures to increase the affordability of houses merely
raised prices and reduced future affordability when unaccompanied by
measures to increase the housing stock/ a c1ear indication that a hous
ing policy for a new town should combine supply-oriented elements
with demand-oriented elements. Power et al. [11] identified the pre
planning of infrastructure, the prebuilding of housing, and the provi
sion of job-site lodgings for plant construction workers as being critical
to the reduction of prices and shortages.
The empirical information and the findings from the previous
BOOM H studies suggested a number of elements which could be
implemented or encouraged by the public sector in a new town (Table
4). The elements were then combined in stepwise fashion, each policy
consisting of the policy elements contained in the previously-tested
policy plus another element and/or a numerical modification. The first
policy was designed to address the shortage of municipal services,
while the second was also intended to mitigate the shortages in the
retail sector. The remaining policies were conceived with the objective
of moderating ail the shortages.
Policy Effects
Early Provision of Municipal Services (Policy 1)
The contribution of shortages in municipal services to the overall
adverse conditions was considered likely to be reduced by the con
struction or establishment of those services in advance of demand
(that is, before the arrivaI of the resource plant's employees). Accord
ingly, the infrastructure required by the maximum expected popula
tion (13,000) was hypothesized to be built between 1981 and 1984.
The policy successfully eliminated ail municipal service shortages
(Table 3) and reduced the maximum value of the BT! to 45 percent, 16
percentage points below the maximum in the policy-free simulation.
However, the earlier completion of infrastructure also necessitated the
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earlier arrivai of personnel responsible for administering and operating
the various services. As a result, the inflation of permanent and tem
porary housing priees began earlier. Over the balance of the study
period, the overall housing shortage and the housing affordability gaps
at any particular time were virtually unchanged in size from their
counterparts in the policy-free scenario.
Table 4
SIMULATION Of GROWTH IN A NEW RESOURCE TOWN:
ELEMENTS Of POUCIES fOR MITIGATING NEGATIVE IMPACTS'
Policy
Policy Element

1

2

3

4

5

6

7

Early provision of municipal services

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Removal of risk of investment in
retai! and services facilities
Prebuilding of permanent housing
Prebulding of temporary housing
Subsidization of family incames
less than $30,000
Larger-scale prebuilding of
temporary housing

x

x

x

x

Subsidization of family incames
less than $20,000

x

Su bsidization of lot servicing costs
of temporary housing

x

• Each x signifies a policy element (row) present in a policy (column).

Since municipal services were assumed to be financed primarily by
debentures issued by the provincial governments,9 the prebuilding also
resulted in an earlier start to debt repayment, increasing the number
of study years in which repayments were made (that is, a greater por
tion of the debt repayment period [20 years] was included within the
study period [16 years] than was the case in the policy-free simula
tion). The latter fa ct is not of special significance. The total cost of
municipal services over the study period (Table 3) was higher than in
the policy-free scenario, but the total cost over the entire life of the
debt was the same in both scenarios. The only additional onus on
9Local taxpayers are only required to caver a relatively small, fixed percentage of
the total costs (Table 1).

financial planners would be to ensure that the funds for each repay
ment were available earlier.
Removal of Risk from Investment in Retail and Service Facilities
(policy 2)
In both of the previous simulations, shortages of retail and service
facilities occurred during the years of greatest growth (1982-1987), for
two reasons: first, the time-lag between the arrivai of potential custo
mers (the families) and the completion of new retail facilities; and
second, the substantial investment risk perceived by retail entrepre
neurs as a result of high ABTI values. Guarantees or incentives which
allayed the entrepreneurs' investment fears might, therefore, result in
a greater volume of construction of new facilities. Consequently, the
causal relationship between construction and adversity was broken in
the expectation of stimulating a more complete response to consumer
demand.
The policy proved only a qualified success. On the one hand, the
period of serious retail shortage was shortened substantially, the level
of shortfall being reduced to less than 10 percent by the end of 1987,
three years earlier than under Policy 1. On the other hand, the maxi
mum shortage was reduced by a mere five percentage points compared
to the previous policy and remained extremely high (83 percent).
Furthermore, the ABTI values (Table 3) were virtually unchanged
from those in the previous simulation; run-ta-run reductions in hous
ing priees, shortages, and affordability gaps were minimal (Table 3).
The results implied that the construction time-lag was the princi
pal cause of the retail shortage at the height of the boom. Unfortu
nately, an effective means of reducing the delay would be difficult to
devise. It is traditionally taken for granted that tertiary en terprises will
respond in their own fashion to perceived opportunities or shortages
without any external prompting.
Prebuilding of Permanent Housing (Policy 3)
Having reduced, as far as possible, the contribution of shortages in the
public and retail sectors to the ABTI, attention was shifted to possible
means of mitigating the shortage of affordable housing. The efficacy
of prebuilding permanent hou ses (that is, constructing and banking
permanent hou ses prior to the eligible families' arrivai dates) was
examined first. Calculations were made of the number of families who
would qualify for a mortgage in each year if the initial price of a per
manent house were to remain constant. Development of the requisite
numbers of hou ses was then scheduled to begin 18 months (the time
required for planning, approval, and construction of a permanent
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hou se) before the arrivai of each group of families. If the current
profit margin from permanent housing sales was 20 percent or
greater, ail the required units would be prebuilt. If the margin was
narrower, causing developers to withhold houses from the market
until priee inflation resumed, the developers were assumed to prebuild
fewer units than required; prebuilding the scheduled quantity would
only have increased the future supply of completed houses, contribut
ing to a greater deflation of priees at the time of sale.
The policy narrowed but did not eliminate the permanent housing
affordability gap. During the early stages of growth, unalleviated shor
tages of temporary housing and retail facilities again increased the
ABTI (Table 3). The resulting increase in the cost of permanent hous
ing squeezed the profit margin on permanent housing to less than 20
percent, inducing the developers to retain the completed permanent
houses in the bank and reduce the level of prebuilding below the sche
duled amounts. The situation changed when the influx of plant
employees gathered momentum, causing the priee of permanent hous
ing to rise, although not to the maximum levels recorded under Policy
2 (Table 3). The margin was widened sufficiently to stimulate new
construction and justify the marketing of the hou ses in the bank. The
shortages in permanent housing were then partially made up, causing
priees to fall and the profit margin to contract. The developers reacted
as before, resuming the prebuilding and marketing of houses only
wh en priees rose to a secondary peak. A subsequent decline in costs
and priees again reduced the profit margin, but the remaining unfilIed
demand bid up priees sufficiently to ensure that the margin remained
"adequate" over the balance of the study period. The consequent addi
tions to the housing stock virtually eliminated the shortage of per
manent houses by the final year of the study period.
The policy proved of limited benefit to the temporary housin.9
market. The pre building of permanent housing slightly relieved the
pressure on temporary housing for the first part of the study period,
but priees in the temporary housing market remained high until1990.
By the end of the period, shortages were reduced to levels similar to
previous runs. Here again, families who were too poor to afford tem
porary accommodation at the initial priee remained unhoused.
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accompanied by beneficial restrictions on the development of large
housing affordability gaps, the growth of absolute housing shortages
in the years of most rapid growth (Figure 6), and the inflation of the
ABTI (Table 3). In addition, the maximum housing shortage (Table 3)
was less than half the size of its counterpart in any previous scenario.
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SIMULATION Of GROWTH IN A NEW RESOURCE TOWN:
HOUSING PRICES AND COSTS (POLlCY 4 SCENARIO)
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Prebuilding of Temporary Housing (Policy 4)
The coneept of pre building was extended to temporary housing in the
hope of improving the supply and affordability of the less expensive
form of housing. The attempt succeeded in limiting the maximum dif
ferential between the base and maximum priees of temporary houses
(Figure 5) to only 20 percent (Table 3); under Policy 3, by contrast, the
differential had been almost 170 percent. The limited inflation was
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Unfortunately, the termination of prebuilding contributed to a
slight tightening of the housing supply at a time when slow growth
caused the profit margin on temporary hou ses to become "inade
quate". As a result, the relative housing shortage at the end of the
study period was marginally higher than in the simulation of Policy 3.
Nevertheless, the easing of inflationary pressures over the entire
study period was sufficient to reduce the total cost of providing munici
pal serviees by sorne 10 percent compared to Policy 3.

Subsidization of farnily Incornes of Less Than $30,000 (Policy 5)
Sinee a third of the families were ineligible for housing even before
inflation occurred, income subsidization was adopted as the next policy
element. To ensure that ail the families received the minimum income
neeessary to qualify for accommodation at initial priees, the guaran
teed income was set at $30,000, $3,000 greater than the qualifying
income for a temporary house prieed at the base level of $51,770.
The subsidy succeeded in making ail families eligible for sorne
form of housing only in the early part of the study period. The situa
tion changed as soon as the influx of families accelerated. By the last
quarter of 1982, the higher absolute volume of eligible demand had
pushed up housing priees sufficiently to raise the qualifying income
for a temporary hou se to a level above $30,000. As a result, the poor
est families were again disqualified from obtaining housing during the
period of most rapid growth. The maximum housing shortage-both
relative and absolute-was only marginally sm aller than under Policy
4 (Table 3). Moreover, the housing affordability gap for temporary
housing was wider in the growth years compared to Policy 4 , although
the number of families able to afford temporary housing was larger.
The policy's mitigating effects proved more apparent when priees
fell. Three years before the end of the study period, both the housing
affordability gap for temporary housing and the overall housing shor
tage had been eliminated and the ABTI reduced to zero percent, out
cornes which were not achieved by any of the previous policies, even
at the end of the study period. However, the program of subsidization
added significan tly to the financial cost of policy implemen tation:
$189.5 million over and above the $89.0 million incurred on municipal
capital and operating costs.

Larger-scale Prebuilding of Ternporary Housing (Policy 6)
Policy 5 might have been more suceessful in ensuring access to
accommodation du ring the early years if an alternative prebuilding
schedule for temporary housing had been adopted. The schedule

which was used had been constructed (for Policy 4) with the intention
of housing those families able to afford housing in the absence of subsi
dies. Accordingly, a schedule of prebuilding at a higher volume was
substituted in an attempt to rectify the mismatch between the supply
and demand of temporary houses. The change resulted in a consistent
ly doser correspondence between housing supply and demand than in
any of the previous simulations. The absolute housing shortage and
the housing affordability gaps were negligible for most of the study
period, temporary housing priees were less inflated than under any
other policy, and the maximum housing shortage was eut dramatically
to 12 percent (Table 3), accomplishments which dearly left Iittle scope
for any further improvement of conditions in the housing market.
The policy was tentatively considered to be the optimal policy for
achieving the new town's housing goals, although the costs of imple
mentation remained substantial: $189.5 million on income subsidiza
tion and $85.8 million on municipal serviees.

Subsidization of family Incornes Less Than $20,000 and of the Lot
Servicing Costs of Temporary Housing (Policy 7)
Concern over the magnitude of the public expenditures associated
with Policy 6 prompted an attempt to devise a less expensive but
equally effective alternative. As past work [2;17] suggested that lot
servicing costs were major determinants of lot costs and housing pri
ees, the servicing cost of temporary housing lots was hypothetically
assumed to be fully subsidized-a condition which would lower the
market priee of temporary houses. At the same time, the income sub
sidy was modified to guarantee a minimum family income of only
$19,400, the qualifying income for a temporary house at the new
initial priee ($37,575).
The policy proved to be as effective as Policy 6 in mitigating the
various growth impacts. Increases in priees (Figure 7) were contained
and the development of absolu te housing shortages and affordability
gaps (Figure 8) restricted; the maximum housing short age was even
reduced slightly (Table 3). More important, the total measurable costs
of the policy (Table 3) amounted to only 70 percent of the costs of
Policy 6, as a result of a sm aller outlay on subsidies. On grounds of
cost-efficiency, therefore, Policy 7 replaced Policy 6 as the optimal mit
igating policy.

Sensitivity Test
Although the best av ail able data were used to calibrate the mode\, the
anticipated costs and outcome of the optimal policy cannot be verified
empirically; however, the sensitivity of the results was tested by alter
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ing the constants which governed the families' eligibility for housing.
The mortgage interest rate was lowered from lS percent to 11 percent
and the proportion of income devoted to shelter raised from 30 per
cent to 3S percent.
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Figure 7
SIMULATION OF GROWTH IN A NEW RESOURCE TOWN:
HOUSING PRIeES AND COSTS (POLICY 7 SCENARIO)
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HOUSING AFFORDABILITY (POLICY 7 SCENARIO)
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The modifications changed the values of the housing variables but
had little effect on the trend exhibited by each variable. The trends
generated in the second (sensitivity) simulation of each policy closely
resembled those in the original simulation of the policy. The easing of
the conditions for housing eligibility, therefore, failed to alter the pat
terns of interaction between the model's variables in each policy scena
rio. In addition, the progressive increase in the degree of mitigation
achieved by the policies was common to both sets of simulations. The
patterns of behaviour and the principles of impact mitigation derived
from the original policy tests were consequently concluded to be rela
tively insensitive to changes in the magnitude of specifie fixed values.
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The effects of alternative housing policies for a new Canadian
resource town have been simulated through applications of a modified
version of BOOM H, a system dynamics model of boom town devel
opment. The results confirmed a finding from the generic model's
simulation of events in existing towns that several policy elements
must be combined if progress is to be made towards achieving a goal
of adequate affordable housing at ail times. However, the policy which
came closest to attaining this goal in the hypothetical new town con
tained different elements to the "optimal" policies identified in earlier
work.
The housing shortages in the new town wou Id be minimized most
cost-effectively if government were to combine physical planning,
represented by the phased prebuilding of municipal services and hous
ing, with economic planning, represented by the removal of retail
investment risks, the subsidization of low-income families and the
subsidization of the lot servicing costs of temporary housing. The
implementation of only one type of planning (as, for example, through
a policy of prebuilding without income subsidization) would be rela
tively unsuccessful in mitigating the housing problem either during
the period of maximum population increase or by the end of the study
period.
Whether a comprehensive policy would be adopted would depend
partly on financial considerations. Due to the absence of a substantial
tax base in the early years of a new town, the costs of ail subsidies and
municipal services might have to be assumed by a senior government.
Moreover, the publicly-borne costs would be enlarged by the costs of
any incentives or guarantees offered to retail entrepreneurs and resi
dential developers. As the most cost-effective policy for achieving the
maximum mitigation would require the expenditure of almost $200
million (exclusive of the costs of incentive programs), provincial deci
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sion makers might conclude that the complete absence of shortages at
ail times was socially desirable but economically impractica!. In that
event, the cost-effectiveness of each policy would have to be evaluated
in the light of a defined level of "acceptable" temporary adversity. Poli
tical value judgments clearly would play a major role in determining
what was realistic or affordable policy.
Future work with the model could include an attempt to corrobo
rate the costs of policy implementation. In view of the key role of
public expenditures in new town development, reliable cost estima tes
are essential to the allocation of adequate funds. The response of the
development industry to extensive public sector involvement must
also receive attention. The model cannot indicate whether entrepre
neurs wou Id direct venture capital into residential development pro
jects under such circumstancesi likely behaviour needs to be
researched empirically with the industry itself.
Attempts to refine the structure of the model might also be consi
dered. The inclusion of more than two forms of accommodation
would improve the realism of the model, but the development of a
new residential decision-making algorithm would require considerable
time and effort. Moreover, the trends emerging from runs of a more
complex model may not con tribu te more to understanding than the
output of the present constrained mode!. Resources might be more
fruitfully utilized in exploring the possibility of building elements of
chance, gaming, and interactivity into the mode!.
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